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REPORT 

OF THE 

COMMISSIONER OF FISHERIES. 

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

Str: 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 Bureau 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 generally held 
by the responsible employees in office and field. 

This occasion is taken to reaffirm 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 labors of 
the commission will be futile, so far as this Bureau is concerned, if 
provision is not speedily 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 a 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 Bureau 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 
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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 equipped, 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. A 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 (Balzenoptera 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 porpoises, 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 with supplies sufficient to satisfy 
the demand. An economic circular containing 32 recipes for prepar- 
Be tae 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 Department of Agriculture and 
the Food Administration in securing ne introduction of Gulf fish 
into Nashville, Louisville, Indianapolis, and neighboring points, 
and introduced approximately half a million pounds of fish 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 
ane eon 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 Bureau. 
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 
quantities 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 fleet, 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 detailed 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 
seines provided with pockets. The information gathered will be 
brought to the attention of those interested in esnblaleng a fishery 
or a cannery for this fish. 

Efforts have been 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, rockfishes, sea 
catfish, rays, sharks (fresh, salted, and smoked), the roe and buck- 
roe of fishes, sea mussels (canned), squid, etc. 

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 lectures and demonstrations in the methods of 
preparing and cooking fish. 

Demonstrations were first given in Seattle, 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 
February, 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 series 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 in its reports of imcreased 
demand for frozen fish, and many housewives commented on their, 
previous failure to use such fish, believing them to be of poor 
quality, if not actually unfit for food. In May a successful series of 
demonstrations was held 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. 

Tn all, some 125 demonstrations were given, the average attend- 
ance being about 100 persons. In this work the Bureau was parti- 
cularly fortunate in obtaining the services of a highly trained 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 security 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 failure 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 particularly those that 
have been wholly or partly neglected, an experimental kitchen has 
been equipped, and workers expert in domestic science havé been 
employed to determine the best methods for preparing new or little- 
known fishery products for the table. The information assembled 
has in some cases been forwarded directly to the trade, in others it 
has been arranged for publication in the Bureau’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 supply 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 means 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 entire time to these 
problems. Such work would annually result in the saving of fishery 
products possessing a value many times the cost of investigations. In 
the absence of proper provision for this work, the Bureau 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 in 
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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 shrimp bran, to determine their 
quality as compared with other feeds. 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 meal and 
802 tons of fertilizer, all of which was inadequate to satisfy the de- 
mand. In 1918 the reported yield 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 
of 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 tient aatets 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 furnished a large number of interested correspondents with 
literature on the subject, including extracts from various publica- 
tions not readily obtainable, and has 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 development of the aquatic leather industry, to which the 
Bureau has been giving considerable attention, has progressed 
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 company 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, ete. Other companies are experimenting 
with these products and will later engage in the industry. 

Difficulty was at first experienced in removing the nn 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 cooperating with the Bureau to determine the fitness of shark, 
erayfish, 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 right 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 cowhide, 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 and quality are now being made 
from porpoise hides, and it is believed 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 
ereatest and to permit such predatory forms as the sharks, possessing 
little 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. McCollum kindly volunteered to supervise the work at that 
institution. Experiments were conducted later at fishing centers in 
Virginia, North Carolina, and Florida. 

The 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 calctum 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. 

Recent investigations of the Bureau have shown that a_ better 
quality of fish may be pradneed 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 dissaised 
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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 
plant has been installed in a fish-packing establishment at Gloucester, 
Mass., 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 vlace of crude 
foreign grades. 

As this work is still in the experimental stage, the results, including 
complete description of details of apparatus, will not be disclosed 
until the 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 skilled 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, and their 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 from the 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, and 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 products may be 
worked out. An experimental plant for freezing fish in brine has 
been imported from Denmark 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 aittevent temperature are provided. 
The chemical laboratory is supplied with soapstone furniture, 1m- 
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 
gauges. 

In 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 durmg the year, and 
several important investigations therein have already been instituted. 

This laboratory 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 and 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 problems of those divisions, for the 
conduct of investigations which can only be conducted at the seat 
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 direction 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 
development 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 small 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 canning 
the packs are subjected to uniform storage conditions. At the end 
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 packs, 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- 
pensive to the most complicated and exclusive form of treatment. 
In order to determine the keeping qualities of the various methods 
with reasonable certainty, it is planned 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 
may be given to the trade. Careful records are kept of all operations 
and of the weight and amount of ingredients used. If the market 
price of ingredients is known, it will be possible at any time to deter- 
mine the cost per case. Perhaps the most promising of the 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 very abundant, but owing to the limited de- 
mand comparatively small quantities are now brought in by the 
California fishermen. 

NEW ENGLAND VESSEL 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 fishing 
grounds for some time during the summer and the consequent loss of 
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- 
ing to 5,602,749 pounds 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 both 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 
ereater 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 Newfoundland, 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 both quantity and value, 
the catch, fresh and salted, amounting to 71,824, 427 pounds, valued 
at $3,617,205. 

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 pounds. 
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Pollock.—The pollock catch was much larger than usual, the quan- 
tity landed bemg 26,560,620 pounds, valued at $962,085. 

Cusk.—The output of cusk was small as compared with recent 
years, amounting to only 2,658,260 pounds, valued at $103,031. 
The 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 decrease 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. 

In 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 pound, 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 seaboard 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 
propagation may not be wholly or partly vitiated. The question 
has 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 schoc!s, 
under conditions that necessarily involve the destruction of large 
numbers of immature fish on which the future of the industry depends. 
This practice which for years has been followed in Monterey Bay, 
Calif., He 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. Four years ago 
there were no purse seines and but few troll boats operating in this 
section, probably 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 is 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 anumber 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,’’ 1918) 
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-burned” and the odor arising from them was most unpleasant. 

The economic waste resulting from this fishing may be summa- 
rized as follows: 

i. Waste resulting from the taking of fish before they have attained 
full size—A large number of these fish lack one, two, 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 enemies 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 seems 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 14 to 10 pounds. Undoubtedly a very high percentage 
of such fish would survive until fully mature. The taking of these fish 
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 sporling of fish.—The poor condition in 
which many fish taken in the open 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 Bail Gah, 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 figures bearing on this, the prac- 
tice must increase the waste due to cleaning from about 25 to 40 
per cent. 

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 traps within the Columbia River. 
Occasionally the hoe 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. Up 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 fleet 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 grounds along the coasts 
of Oregon, Washington, and Alaska. The largest quantities were 
taken from Gray’s Harbor 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 during 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 remainder consisted of steelhead, herring, 
smelt, flounders, sole, crabs, and various other species. Compared 
with the previous year, there was a decrease in the products landed 
by couecuine 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 pounds, 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 quantity with an increase of 67.14 
td cent in the value of the products. Compared with the statistics 
or 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 Cee 

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 habits 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 apply 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. The practical appli- 
cation of the ascertained facts to the regulation of the fishery is else- 
where referred to. 

One of the results of the hearings 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 and 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 
year 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 eggs 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 generation 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 in 

Oregon and Washington: Coos Bay and Coquille River, Umpqua 

River, Yaquina Bay, Alsea Bay, Siletz River, Tillamook Bay, Netarts 

Bay, Columbia River, Willapa Harbor, 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 giving immediate encouragement 
to new ventures in the canning of fish on the northwest coast or 
elsewhere. It is expected that further inquiries and observations 
may be made at an appropriate season. 

The paddlefish.—One of the important fishes of the Mississippi Basin 
which is 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 special 
study of the breeding habits and propagation of the paddlefish during 
the latter 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, Iowa, 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 spawning 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 small skiffs, 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, fertilizig the eggs and returning them to the water. 

FISH IN RELATION TO MOSQUITO CONTROL. 

In a previous 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 
vicinity of Camp Hancock has been published conjointly by the two 
bureaus. 

In an effort to determine as precisely as possible the conditions 
of effective control of mosquitoes by al the Bureau has continued 



REPORT OF THE COMMISSIONER OF FISHERIES. 23 

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 diseases are less prevalent, neverthe- 
less the economic losses attributable to the prevalence 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 biological 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 ae 
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 
parts of 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 impelled 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. The strike of set 
during the past 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 suitable methods for following up 
the movements of the oyster larve with the view of ascertaining 
just where to place cultch immediately before the time for spatting 
or setting to occur. The centrifugal machine used during the season 
of 1917 for separating larvee from the water was largely superseded 
this year by a series of screens or sieves of copper-wire cloth of suc- 
cessive stages of fineness from 40 to 200 meshes to the inch. Passing 
samples of water through the sieves seems to yield as satisfactory 
results as the centrifuge in separating the oyster larve from other 
objects of different sizes, besides possessing the advantage of roughly 
classifying the larvee according to size and age. 
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The first free-swimming larve were found July 16, 1918; the period 
of greatest abundance was from August 9 to 26, and none was observed 
after August 30. As the 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 sewage 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 serious 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 pollutants introduced in the shallow waters. 

Further investigations relating to the natural propagation of 
oysters have been conducted in Great South Bay, Long Island, and 
Narragansett 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 several 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 yet 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 continue 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 Bureau, the condition was attributed to a de- 
ficiency of rain in preceding months. At a later time, and after a 
period of increased rainfall, it was learned that the oysters had 
fattened and resumed a normal condition. 

Late in the fiscal year the Bureau was enabled 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. 

The service of the Bureau to the oyster industry has been rendered 
more effective by the cooperation extended by several State depart- 
ments, notably in Connecticut, Maryland, New Jersey, New York, 
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 mussels for market, difficul-- 
ties have been encountered in obtaining at the right time an adequate 
supply of mussels in condition for use. During the fiscal vear 1918, 
the Bureau 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 yield 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 he 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 ovster 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 a 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 taking 
steps to put the product on the market. They should be encouraged 
in this effort by help in solving 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 
practical thing and that it will add considerably to the wealth and 
food 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 yield valuable results. One of the most significant experiments 
was conducted in the Mississippi River at Lake Pepin 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 it 
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 
pen on September 23 (besides’502 individuals removed on previous 
dates). This 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 investigations of the blue crab which have 
been so successfully prosecuted in the fiscal years immediately pre- 
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 undiminished force. It has been grati- 
fee 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 
Florida, more effective protective measures have been enacted into 
law. 

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 preserved fish or wastage due to a lack of coordination of supply 
Bae 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 
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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 Bureau of Fisheries to acquire and distribute such in- 
formation as will be useful in the framing and enforcement of wise 
protective laws. Allusion has already been 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. 

It has been evident for a number of years that the future of the 
fresh-water mussel industries was largely dependent upon the adop- 
tion of proper measures of conservation. An important step in the 
direction of conservation was taken when, following a series of 
investigations by the Bureau of Fisheries, Congress authorized the 
conduct of the 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 phase 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 the mussel resources are 
frequently found in interstate streams, it is an essential condition 
of the 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, but 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 necessity 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. 

It seems not inappropriate to direct attention to the fact that the 
scientific activities of the Bureau have suffered in consequence of the 
wide disparity between the salaries paid 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 consequence 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 gratifymg 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 
laboratories 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 Commerce 
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 (lowa) biological station was in fuller operation than 
any other, but since it had been impossible to replace immediately 
the main building 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- 
sonnel 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 important 
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 none was received that came 
within the amount of the appropriation. It was, therefore, deemed 
unavoidable that a supplemental estimate be submitted to the 
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 appropria- 
tions granted for the construction and site eae 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 of marine fishes. 

The Bureau maintains no biological laboratory on the west coast, 
although it enjoys at times the courtesies of other laboratories 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 artificial 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- 
ing 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 ae 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 all were consigned to State hatcheries, where 
incubation was completed, the young being planted in local waters. 
Upward of 440,000,000 eggs of 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 

35286°—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, 
ollock, and flounder on the Atlantic seaboard. The output of 
ees 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 offort, 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, chinook salmon, steelhead salmon, and lake trout. 

SuMMARY BY SPECIES OF THE DISTRIBUTION OF FisH AND FisH Eaas DuRING THE 
FiscaL YEAR 1919. 

Adal: 
P - yearlings, 

Species. Eggs. Fry. and finger- Total. 

lings. 

(ORRIN ee canbasaped sn Spanos saceb oeser sees Se] pseesodsass5ad |SeSeaacassessec 12, 639, 830 12, 639, 830 
Carpe eee ac ace sacl ce cae eneene en euacke [ee winmen sce ones 23,699,000 | 19, 754, 060 43, 453, 060 
TEER RS Sas Soe Saudncddssoodeeccn becsos cl/Seo oc scecss se 111, 100, 000 2,596, 335 113, 696, 335 
Siitts Dee eeeeees es nee n esas soeee tee es eee ore oes 34024; 250 Movin op ata 84, 024, 250 
Alewitos: ase Sect ne noe ee ae oe eo ee ete eee 25,000 [Laisa s 25,000 
\yaniiell, oo soe seeeoosscesdseasdensosaeso3: 111, 650, 000 198,715; 000 |) 5 sco- sneer 310, 365, 000 
bake herrine|(CiSCO) see oee esas oem eee eee 146, 700, 000 8651805000) |teeaecseeecese 232, 880, 000 
Chinook Salmi e en cece ane 11, 802, 500 1,016, 600 34, 400, 150 47, 219, 250 
Sockeyeisalm ones. beater cee ee ne seen an gee 24, 140, 100 39,756,000 | 37,642,220] 101,538, 320 
Silyerisalmon’ = farers-.- seer esas ts ee eee oe 7,464, 020 2,345, 730 9, 809, 750 
tum p back: salm On eer peeee= mame nea dees en eee oe 5, 426, 500 369, 960 5, 796, 460 
Gian salmoney <2 os seme oe ts semis ete ee meres cen eea cesta aes 6, 253, 640 3, 663, 760 9,917, 400 
Atlantic salmon! 2= 2 bos 2 ets semen: see eee |e eee eee 2,390, 000 700 2,390, 700 
Wandlocked salmon: 22. 22222. 0. oe ew ecn ee 405, 125 424, 870 182,560 1,012,555 
Steelhead salmon...........-...-------:------ 805, 000 128, 125 1, 493, 290 2,426, 415 
Rainbow trout. ----- <<< 2-62 -mj. <0n-- 2-5 ---- 2, 939, 820 38, 500 3, 409, 190 6, 387,510 
Blackspotted ‘trout.----- .°. (82.22. 222.22 133, 000 200, 000 2,875, 100 3, 208, 100 
Wochiceven trout. 0 sees -ncenen eee ree oe Eee eee es eee Peete ee 73,000 73, 000 
Lake trout. ...------------------------------- ; 32, 328, 655 
Brook trout: 225. - =< - << sm <\o\-)- <j + oe sesae === 11, 903, 665 
Graylingeeas eecseeeee eae 

275,000 

Smiglia sees see saan ene a 9, 437,000 
Pike and pickerel...-.-.- <i52 375, 935 
Freshwater drum......--- alse be i 18, 975 
Crappies...-.------------- ae =e 15, 837, 865 
Largemouth black bass... is A ' 1,525, 465 
Smallmouth black bass....---..--------------|--- ate 195, 700 43, 745 239, 445 
Rock bass.....---------22--- 2-22-2252 sree ne |e ee ene eee enn e eee eee eee 75, 460 75, 460 
Wari otithebass. se eseeen eee amen mene ein at SA are alate one ete | ota eyelet arian oteteeta 1,060 1,060 
Sunfish sas oe eee eres Peer ee eres tall o)- cheryela sete ae 3, 050 1,350, 115 1,353, 165 
PURO perch Gees eee ne pease eres nee i= ae 406, 200, 000 175, 550, 000 10,710 581, 760, 710 
Yellows perch(2!~ E355, Shee tee ap oe ata 22, 660, 000 179, 289, 500 2,353, 800 204, 303, 300 
iWihiitie perch soos See ae eRe aaa ie |e ere == re 2,035, 0005. eens es 2,035, 000 
WAALS BEND ee a Sh osoes dem |4 ese soe sede eesebeaococe se 8, 865 8, 865 
Mellowrbass 2. eee goss cies ae Oe eree sete ee a ale = tof orateic rs ot ete -aietate (ale eimletel a= 600 600 
Striped ‘bass: 20 5. ce tee cobs ete ere nies einem = siajnininis'= cin 13) 5405000) Be sees nma ai 13, 540, 000 
Mackerel... 200022! 2st. - Sea. Seb te seictee [ines a asnele= asta 9508; OOO TSesi sss neko 9,508, 000 

OG Ne eR bd ee ae nee a tse 243, 870, 000 G4, S31 OOM Aes sa 308, 201, 000 
Pollock ys 57ers aac eee | seein aie 103; F¢Z5000 | SES LET See Dos 703, 972, 000 
add ocktes Fa sg. 0 soe tases sem eee ere 200, 390, 000 129,592; O0O))>224- 2G se -e ae 329, 982, 000 
Winter founders =. jeace hase. cies eee ec ees ieee 2,654, 1925 O00 Meiners maeiseis 2,654, 192, 000 
Miscellaneous fishes! 22. “22 eite--e sees ee seeeenn aera 1,000, 000 747, 250 1, 747, 250 
Wopster: «2.5. ance Poel tiemce one ee eee | eee anaes 7,000;000)||Eaeaaee se eaae 7,500, 000 

otal... .2 1 seed et ee 1,177, 870,545 | 4,547, 340,325 | 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 of the available appropriation, and 
Congress will have to provide a substantial addition to the original 
sum in order that the acchibey 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 FisH-CULTURAL STATIONS OPERATED DURING THE FISCAL 
YEAR 1919. 

State and locality. Species handled. 

Alaska: 
Afognakscse-qsceecce se <= sbeee Sockeye and humpback salmons. 
Wes Bayircsuddstesatdgonce dence Do. 

Arkansas: Mammoth Spring....... Largemouth and smallmouth black basses. 
California: 

Baird bee etree eetacce ot ce ncaa Chinook salmon. 
Battle Creeks: -ieiss< ss scnce Do. 
Mill Creeks: 2. wsscce semis te Do. 

Colorado: Sead ville. = = 220525222. Blackspotted, brook, lake, and rainbow trouts. 
Georgia: Cold Springs. ............ Bass, sunfish, catfish. 
OSH OMEATIS Care he cose cciaatene Whitefish. 
Illinois: 

MereGOsiats seen esac e tee es Rescued fishes. 
OQuineyee teste! shecsess st e232 Do. 

Towa: 
Hainportacscassosesesosc= sense Do. 
Manchester 2:22. -ca44-5L tele Brook and rainbow trouts, bass, sunfish. 

Bellevue sa. <a. seoncts ccaee Rescued fishes. 
North McGregor........... Do. 

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

Boothbay Harbor. ...........- Cod, haddock, flounder. 
Craig Brook................... Atlantic and landlock salmons, brook trout. 
Greenklake ye oo codes cee eee Landlocked and steelhead salmons, brook trout, smelt. 

Grand Lake Stream. .-..... Landlocked salmon 
Maryland: Bryans Point.......... Shad, yellow perch. 
Massachusetts: 

PHORKSHITO! 2 so063 Sst P hs eo et Brook and rainbow trouts, smallmouth black bass. 
Gloucester......... ey aa SS | Cod, haddock, pollock, flounder. 
Woods Hole........... ps nantes Cod, flounder. 

Michigan: 
IWorthiwillecs-cscetoaince acess Brook and rainbow trouts, smallmouth black bass. 

Alpenasties. sinc Lie Lake trout, whitefish. 
Baliye Citys oti waac vnc etee Pike Perch. 
Charlevoix Site Athos Lake trout, steelhead salmon, whitefish, pike perch. 
Detroitecci4- peice aiceneecd Pike perch. 

Minnesota: 
Dalit 73... sty. - Pee Lee Brook and lake trouts, whitefish, pike perch: 
EL OMOR Scan. sas esi Black bass, rock bass, rescued fishes. 

Mississippi: 
MPupeloere seas -cclinwoeseenee Black bass, crappie, sunfish, warmouth bass. 

: Mars} OMG seme aaeeeeee Rescued fishes. 
Missouri: Neoshoss 3/5): L220.4.- 2 Catfish, rainbow trout, black bass, crappie, sunfish. 

a Auxiliary of the Springville (Utah) hatchery. 
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Main AND AUXILIARY FisH-CULTURAL STATIONS OPERATED DURING THE FISCAL 
YEAR, 1919—Continued. 

State and locality. Species handled. 

Montana:: 
Bozeman...... ene eet ane ee Blackspotted, brook, and rainbow trouts, grayling. 

Glacier National Park. --_. Blackspotted, brook, and rainbow trouts. 
New Hampshire: Nassau........-. grees and rainbow trouts, landlocked salmon, smallmouth black 

ass. 
New York: Cape Vincent.......... Brook and lake trouts, whitefish, cisco, yellow perch. 
North Carolina: 

Bdenton 23-6 2s Seca eb ete Shad, black bass, sunfish, yellow perch, white perch. 
Weldon: it) oe. seo teen Striped bass. 

Gite: Putin Bayisg-eo- 4 eee ee Carp, whitefish, pike perch, yellow perch. 
regon: 

Clackamas: i22: sdsse nee eee Chinook and steelhead salmons, blackspotted, brook, and rainbow 
trouts. 

Applegate: 22222 anes eee Chinook, silver, and steelhead salmons. 
RopsuewRiver: Aacseees2- fae Chinook, silver, and steelhead salmons, blackspotted and rainbow 

trouts. 
Upper Clackamas. . .......| Chinook, silver, and steelhead salmons. 
Willamette Falls. ......... Shad. 
StHelenstee ee -cseeeeere Do. 

South Carolina: Orangeburg....... Catfish, black bass, sunfish. 
South Dakota: Spearfish. ......... Blackspotted, brook, lake, and Loch Leven trouts, steelhead salmon. 
Pennessees Hrwanlsj222he 5. egos Brook and rainbow trouts, black bass, sunfish. 
Texas: San Marcos: ---b i. -<.5-see8 Black bass, Sunfish. f 
Utah="Springwilles <= -e------ eee Blackspotted, brook, and rainbow trouts. 
Vermont: 

St Johnspuryicce-a- os -iscses cae Brook, lake, and rainbow trouts, landlocked and steelhead salmons, 
smallmouth black bass. 

Holden 22. -s.ncasosseeeses Brook and lake trouts, landlocked and steelhead salmons. 
SWAUtOUE sone scaeaanoe Pike perch, yellow perch. 

Virginia: Wytheville. ...-....-.... Brook and rainbow trouts, black bass, sunfish. 
Washington: 

Bakertlake= fel .ccco-cces scene Chinook and sockeye salmons. 
IBitdSVview 2-2. -ccessoes= sso ee Chinook, chum, humpback, silver, sockeye, and steelhead salmons, 

blackspotted trout. 
Darrin tone sss eemceses cee Chum and Silver salmons. 
IBTINNON.. . easter e tes Chum, silver, and steelhead salmons. 
Sultanes scccos aeemeneeeee Chinook, silver, and steelhead salmons. 
Winault - oon esate Chinook, silver, and sockeye salmons. 

Duckabushiescece cheeses cee Chum, humpback, and Silver salmons. 
Quilcene:2. sc see sess serine Chinook, chum, humpback, silver, and steelhead salmons. 
Big White Salmon@........... Chinook salmon. 
Little White Salmon a. ....... Chinook, chum, and sockeye salmons. 

West Virginia : White Sulphur 
SPINES sess = osc ccseshessccec secre Brook and rainbow trouts, black bass, sunfish. 

Wisconsin: La Crosse.............. Brook and rainbow trouts, rescued fishes. 
Wyoming: 

Savatoeac sects cece once secansee Blackspotted, brook, and rainbow trouts, steelhead salmon. 
Yellowstone National Park b..| Blackspotted trout. 

a Auxiliary of the Clackamas (Oreg.) hatchery. b Auxiliary of the Bozeman (Mont.) hatchery. 

Five special railway cars employed in distributing the output of 
the ee ones 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 a 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 changed 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 there were received 8,603 applications for fish 
for interlor 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 exception being in the case of the smallmouth black bass, 
the demand for which is far in excess 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 the country. In several States egg-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. 

ALLOTMENT OF FisH AND FisH Eaa@s to Strate Fish Commissions DuRING THE 
FiscaLt YEAR 1919. 

[All figures are for eggs unless otherwise indicated. Fingerlings are designated a and fry b.] 

State and species. Number. State and species. Number. 

California: Chinook salmon.....-.-...-- 11, 802, 500 || New Jersey—Continued. 
Connecticut: Steelhead salmon). ......-....--..-- 25, 000 

Catfish. A092) oa es shee. 21,100 Mellow: perches’. Sis) 22 ee ee ee 21, 500, 000 
GED DIC r a6 50 aoe can eeee< a3,600 || New York: 
SUT fiShee a PEASE ae ae eae a1, 400 DaKectrovte es eee aoe oe oe 1, 800, 000 
Vellowpperchit. hs hss. coment a 1,625 WRITCHSTIES eee eae os ease tae 9, 000, 000 

idaho: Rainbow trout. 2-32) 2.22 222 50, 000 Wake Werringter a ccs scone res 32, 500, 000 
Mllinois: Whitefish 2:.7.1.....5 $24. 5, 000, 000 Landlocked salmon. .........-.-- b 15, 000 
Indiana: Pikeyperch==*..30-2.-22-.- 8, 050, 000 |) Steelhead!salmon > -- = 2-5 225-2- 200, 000 
Towa: BiTrawberry) basse =. 22212! Silas s 2100 

Rainbow tTOutss. 445. eee 70, 009 Sunfish sees sceigee nee sek ae a 100 
ROCKS DASS eo ecee saa oeete ee ee a 13, 000 Pike merchieee as see eee ae ae tte 60, 000, 000 
Pike perch Ab fete site ee 5;,.000;000}1|' Ohio: Wihitefish-|) 22-222 syss5 sess ee 10, 800, 000 

Kentucky: Oklahoma: 
Brook troutes) 2 =. 4k. tL: a 150 Rainbows routs s-5 255-2 ss eee a7, 800 
RAIN DOWsGrOUtses soot eee eee eee. a 4,250 Black bass, largemouth. ......... a 3,600 
Mellow perche 2325. bees fotoecsee b 100, 000 Black bass, smallmouth. ........- a 400 

Maine: Landlocked salmon. .-........ 405, 127 || Oregon: 
Maryland: lackspotted trout--2.--.-~.---2- 121, 000 

idinbowstrout.so2- S268) se eck 50, 000 Rainbow: tromtess aes aoe ese 765, 000 
ROCK bass he te ace enh ko a 2,900 Sockeye'salmon! 72222255 gch ice 3, 440, 100 
SUNESHA een ee ee nae a 1,415 |} Pennsylvania: 
Sucker Sirit.) Mies. ee ee? 5 1, 000, 000 Wihitefisht ser ieern. <2 ee her ee 37, 070, 000 

Massachusetts: Pike perch........... 5, 100, 000 Wake herring ges. 5 5-26 sles so 88, 700, 000 
Michigan: IPikerpercliees tasee-. eco ke co ce 15, 050, 000 

Wako trout] 13-se sch ee eo cbeey 1,000, 000 !} Rhode Island: 
WintUeBShy ee sense er ce See 20, 000, 000 Black bass, smallmouth.......... | b 7, 500 
Pikepercht 24 AUS teste o5e 288, 800, 000 pike Porche sess eee rs eke Se b 200, 000 

Minnesota: South Dakota: 
haketroutc7.02. sos Ue 250, 000 IBTOOK trOlbe os ccacs- pee secc eset a 45, 000 
Rainbows troutes-.o sc. cece ae 50, 000 Raimbowitroubscessue das ssosose. @ 50, 000 
Steelhead! Salmon. -22!.2.2.2cece 125,000 || Tennessee: Rainbow trout..... Saccne 42, 700 
Black#bass. 4.228 525.2722 38 Bee2 a 6, 500 Menuet Aa hon 

- .. 160, 000 teelhead salmon. --.--.-..=--... 5 
Missouri: Yellow perch. . ............ { b 40, 000 Piko peroht.01,.82. 2220.7 ith 16, 200, 000 
Montana: Washington: 

Catfish ereccnccoesscscto nese cees a 2, 400 Rainbow: trout) 42) =a ccs -c cane 100, 000 
Brookttroupisss. 22552.) Bhs) a3, 000 Steclhead'salmon: . -..:2.../.:..- 230, 000 
Rainbow trout: 2:2..-..---<--.<2% 1,000, 000 || Wisconsin: 
‘Blacksbassa SIUile se aes 44, 5 2 ek a 700 Wathish sisi eras 22 sas reeds 32 a7, 200 
Crappieretenon. Sc Pag Soo eee a1, 300 Wihitefishegoa ae. Saeco eos 20, 000, 000 
SViellOW: DELCD Gone oe .5 caso nee a780 BIGCK DASS See cocec ces voaeeor sete 25,000 

Nevada: Rainbow trout. ...........- 25, 000 |} Wyoming: 
New Hampshire: Hain howatloules a 55-6 asoscee6 100, 000 

Reinbowstrouts: =. 50 32595) @ 2,224 Steehead salmon................- 50, 000 
PIOMELCHE sees kewego tee see 6, 000, 000 670, 716, 427 

New Jersey: PROtALS ces scaciomaycaeccs ceeetee oe @ 165, 544 
Rainbow troute.. ii. 6) 232.4044 - 35, 000 b 1, 362, 500 
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PROPAGATION OF COMMERCIAL FISHES OF GREAT LAKES. 

While there were many discouraging features connected with the 
propagation of the commercial fishes of the Great Lakes, the aggre- 
gate output of the hatcheries was nearly twice as large as in 1918. 
Unfavorable 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 pike-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 equipped 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 pike-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- 
iaries 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 year’s record. Whitefish eggs for 
the substation at Charlevoix to the number of 35,548,000 were secured 
from Lakes Michigan and Huron and were supplemented by ship- 
ments of 64,680,000 eggs from Lake Erie, all of poor quality. In 
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 Cape Vincent 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 
consisnments 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 hatchery. 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 growth 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 perpetuate 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 break 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, Erwin, 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 
eggs of wild rainbow trout has been located in Sage Creek, Wyo., 
apt 70 miles from the Saratoga station. The Madison Valley 
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 egg 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 these 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, etc., has been 
about the average of recent years. The Mammoth Spring station, 
the principal source of smallmouth black bass, suffered a serious 
reduction in 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 operations at the temporary field hatchery 
on the Atchafalaya River in Louisiana, the output of buffalofish 
was materially increased. From fish caught for market the Bureau’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 from 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 fist 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 year 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 it that 
exists partly because of the mistakes made in the original plantings, 
the Bureau refers all applications to the fishery authorities of the 
respective States and defers to their recommendation in acting on 
applications. Without the State’s indorsement the requests for 
carp are denied. 

PROPAGATION OF RIVER FISHES OF 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 experienced 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 therefrom, 
numbering 13,540,000, were deposited locally. , 

In the artificial propagation 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 eggs were obtained, 
the brood fish then being released. The eggs were hatched in 165 
days at a mean temperature of 38° F., and the young, numbering 
2,390,000, were deposited at suitable 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 
until 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 the 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 fields more 
than 50 per cent of the regular positions were unfilled. A further 
drawback was the influenza epidemic. 

Satisfactory operations were conducted at the two Alaska stations, 
the collection of eggs of the sockeye salmon at the Afognak hatchery 
being the largest since the eruption of Mount Katmai in 1912, when 
all the sockeye salmon inhabiting lakes and streams in the 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 
innovation in the holding and rearing of young salmon has been inaugu- 
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- 

diet space at the upper end is divided into numerous feeding ponds by 
placing semicircular rock dams across the stream, while a wire trap 
has 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 hatcheries 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 season’s outcome was, on the whole, an 
improvement over several previous years. In continuance of the 
efforts to establish a run of humpback salmon in the off years, con- 
signment of eggs have been sent from the Alaska stations, and the 
resulting young have been planted in various tributaries of Puget 
Sound. 

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 activities of the commercial fishermen, which re- 
sulted in the escapement of only a limited number of fish to the spawn- 
ing grounds. At the Little White Salmon station 10,693,000 chinook- 
salmon eggs were obtained, and from these 9,177,500 No. 24 finger- 
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 locally as se 24 fingerlings. 

Salmon hatching in California, at Baird and subsidiary stations, 
was 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 slide boards 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- 
eregated below the dam. The State authorities have promised to 
install 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. 14 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. Nospawn-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 
fom its Mill Creek auxiliary. The output, consisting of 2,280,000 
Nos. 14 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 

Ja 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 successful. 

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, giving employment 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 
eee, At Gloucester, where the catch of gravid flounders was 
elow 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 history of the station. Most of the eggs, aggre- 
gating 1,433,613,000, were obtained from Waquoit Bay fish, but other 
points on Vineyard Sound and Buzzards Bay yielded considerable 
numbers, while at a field station established at Wickford, R. I., 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 eggs 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 fry were hatched and planted. An experimen- 
tal shipment of pollock eggs from Gloucester to Boothbay Harbor was 
intended to prepare the way for regular consignments on occasions 
when the Gloucester hatchery is overflowing. The pollock eggs, 
arranged on trays surrounded by snow and rockweed, and packed in a 
field shi ping 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 fry. 
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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 haddock that might be caught, fertilize, 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 vessels 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, a 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 scale 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 
ege-bearing and short lobsters. 

From the remnant of 8,000,000 lobster eggs carried over from the 
previous year’s operations at the Boothbay Harbor station, 7,500,000 
larval lobsters were produced and liberated in local waters in July. 
At the request of the Maine authorities, 2,000 stripped lobsters which 
the State had purchased and still owned were held at the Bureau’s 
pound at Pemaquid from the beginning of the fiscal year until Septem- 
ber. When the lobsters were collected, it was discovered that a very 
heavy mortality had resulted, only 624 lobsters being found. 

Lobster 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, however, 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 rule, are well 
satisfied 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-bearing 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- 
quest for a supplemental appropriation was not approved by Congress. 
In these circumstances, 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 
ereat value and importance is the salvaging of food fishes from land- 
locked ponds, pools, and bayous in overflowed districts of the Missis- 
sippi valley. These fish, in the natural course of events, are destined 
to perish and be entirely wasted when the shallow ponds in which 
they have been left by the receding waters become dry or frozen. 
During the fiscal year 1919 headquarters for rescue work were 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. Especially effective work was 
done from Homer, La Crosse, Bellevue, and North McGregor. When 
the season closed about December 1, there had been salvaged over 
55,000,000 young fishes, representing practically every important 
species inhabiting those waters, with buffalofish, carp, catfish, crappie, 
and yellow perch predominating, as shown in the following tables 
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Practically all the fishes thus saved are replanted in the adjacent 
public waters, but a few are consigned to applicants in various States. 
In 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 been 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 be more than doubled. The 
extent of the work that may be accomplished depends mostly on the 
funds that are available. There are productive fields yet 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 is of vital importance to the maintenance of the fisheries of the 
region. The Bureau will expand its efforts to the full limit of finan- 
cial possibility, and should be reimforced 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 the 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 
the foregoing, there should be several salmon hatcheries provided for 
Alaska. 

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 enter 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 fisheries and an extensive button-making industry, 
have presented the usual aspects. The work is conducted under 
the supervision of the 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 decrease was due chiefly to unsatisfactory 
aie conditions, which made it difficult to keep efficient seining 
crews steadily employed, with a resulting reduction in the fish catch. 
The principal reduction was in the Lake 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 ligamentina) and_the 
Lake Pepin mucket (Lampsilis luteola), the others being the yellow 
el (Lampsilis anodontoides) and the pocketbook (Lampsils 
ventricosa). The inoculated fish hosts were liberated in the Missis- 
sippi River off Fairport, Iowa; in Lake Keokuk, Iowa; at_New 
Boston and Oquawka, III.; 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 of 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: 
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ALASKA FISHERIES SERVICE. 

GENERAL CHARACTER OF THE SERVICE. 

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 
salmon streams, the holding of public hearings on proposed regula- 
tions for the protection of the salmon supply, and the submittal 
to the Secretary of Commerce of recommendations embodying modi- 
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 Alaska an intelligence service which covered the 
towns of Ketchikan, Juneau, Petersburg, Wrangell, Sitka, Skagway, 
Valdez, Seward, and Cordova. The information thus furnished 
daily appears 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 intelligence agency. The appropriation 
was not made, the work was not authorized, and the aa 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: 

| Increase of 
Items. 1918 1917 1918 over 

1917. 

Persons'employedieee 2 eee - set eeteee see ere oeee ee ene se asse eee 31, 213 29,491 1, 722 
TnyestMent. occ. c ccc. cede ccd daccesSeheepeddte ce ddcsesisececiann acts snclOlOy C00, (SO bot, Golo tek Sse lageAt 
Valueotout pupa f27 epee acne cere es sate e ote see eiee is ee aa eal $59, 154, 859 |$51, 466,980 | $7,677. 879 

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 increases 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 seines 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; pound trap nets are credited with 58 per 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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gated 35,338,065, and the output decreased 1,158,982; the hump- 
backs or pinks 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 was less 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 14 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 
eee The advance was due to a greatly increased pack of pickled 
erring, in response to the Bureau’s efforts to introduce and estab- 

lish the Scotch cure in Alaska. This stimulus to the herring industry 
was exhibited also in the much larger quantity of herring pickled 
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 represented 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 slight 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 peninsula, was sufficiently increased over.1917 to offset 
the vessel arises 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 products, namely, nearly 11,000,000 
pounds, with a market value of $778,000. 

The only other branch of the Alaska fisheries of prime importance 
is 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 ever 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 special report on the activities of 
the Alaska service for that year. There have been 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. 

39286°—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 the 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 supply in 
streams of southeastern saTeisen, the Copper River, and the Fake 
River. The text of the several orders is as follows: 

SOUTHEASTERN ALASKA WATERS. (ORDER PROMULGATED DEC, 21, 1918. ) 

A hearing having been given at Seattle, Wash., November 25, 1918, after due notice 
in accordance with law, for the purpose of determining the advisability of making 
salmon-breeding reserves of certain waters in Alaska, and all persons having had full 
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 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 all hereinafter-described 
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 prohibited 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. That all 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 Chilkat and Chilkoot Rivers, where the prohibited 
distance for all fishing appliances shall be 500 yards. 

3. Thatall fishing with traps, stake nets, and other fixed fishing appliances, and set 
nets and beach seines is prohibited within 500 yards outside 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. That 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 3 and 4 of the order 
promulgated by the Secretary of Commerce on November 18, 1912, which, respec- 
tively, prohibit all commercial fishing for salmon or other fishing in the prosecution 
of which salmon are taken or injured ‘‘in Anan.or Humpback Creek, its lagoon, lakes, 
and tributary waters, together with the region within 500 yards of the mouth of said 
creek,’”’ and ‘‘in Naha stream, its lagoon, lakes, and tributary waters, above a line 
connecting the points known respectively as Loring Point and House Point.”’ Like- 
wise this order does not supersede but supplements the order promulgated by the 
Secretary of Commerce on October 25, 1915, which similarly prohibits fishing (a) ‘‘in 
all waters tributary to Barnes Lake, Prince of Wales Island,’’ (6) ‘‘in Hetta Creek, 
its tributary waters, and the region within 500 yards of the mouth of said creek,’’ and 
(c) ‘‘in Sockeye Creek, its tributary Boca de Quadra hatchery waters, and the region 
within 500 yards of the mouth of said creek.”’ 

This order becomes effective January 1, 1919, 



REPORT OF THE COMMISSIONER OF FISHERIES. 47 

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 advisability of amending 
the order of December 29, 1917, effective January 1, 1918, establishing a salmon-breed- 
ing reserve and limiting fishingin the Copper River, Alaska, its delta and its tributary 
waters, and all persons having had full opportunity to be heard, it is hereby ordered, 
by virtue of theJauthority 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 the following limitations and prohibitions in addition 
to the general restrictions already applicable by virtue of existing laws and regulations: 

1. Commercial fishing is prohibited in waters of the Copper River delta from 6 a. 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 6 a. m. on January 1 to 6 a. m. on June 15 of each year. 

2. Commercial fishing in the waters of the delta shall be limited to set nets and drift 
gill nets. Nosuch net shall exceed 800 feet in length. The lateral distance interval 
between all set 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 at all 
times. 

4. All fishing in Miles Lake shall be limited to set nets. Nosuch net shall exceed 
800 feet in length, and only one such net shall be extended out from shore from one 
location. Nooffshore nets will bepermitted inthelake. Throughoutthe fishing season 
the shore of the lake shall be considered as 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. Fishing in Abercrombie Canyon shall be restricted to the use of dip nets operated 
by hand, such nets not to exceed 16 inchesin greatest diameter. No fishing will be 
permitted at any point on the east side of the canyon or river above the head of the 
lake. 

6. No fishing will be permitted at any time in the waters of the Copper River above 
Abercrombie Canyon, or in any of the waters tributary thereto, except in the case of 
local residents who may take limited 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 a straight line. 
8. Forthe purposes herein considered, the delta of the Copper River shall be regarded 

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 ending 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 as at the edge 
of the grass banks at the line of mean high tide. : 

9. The lower end of Miles Lake shall be considered as at the bridge of the Copper 
River & Northwestern Railway at Mile49. The head of Miles Lake shall be considered 
as at the point where the river enters thelake, this point to be as indicated by notices 
posted by duly authorized 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 this order the following definitions are adopted: ‘‘Stake net,”’ 
a 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. 

This order becomes effective January 1, 1919, and supersedes the order of December 
29, 1917. 

YUKON RIVER, (ORDER PROMULGATED DEC. 14, 1918. ) 

A hearing having been given at Seattle, Wash., November 20, 1918, after due notice 
in accordance with law, for the purpose of determining the advisability of establishing 
a salmon-breeding reserve of certain waters in Alaska, and all persons having had full 
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 fisheries of Alaska,”’ 
approved June 26, 1906, that until further notice all fishing for salmon or other fishing 
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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 prohibitions in addition to the general restric- 
tions already applicable by virtue of existing laws 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 thereof) of canned salmon, 1,000 barrels (200 pounds net 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 equitably 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- 
erlesshowing the number of cases, barrels, and tierces of salmon thus prepared to date, 
and shall submit also a record of the number of salmon of each species taken daily. 

2. That nosalmon to be prepared 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 Andreafsk1. 

3. That commercial fishing in the waters of the Yukon delta shall be 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. That no gill 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 

August 31 of each year. 
This 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 
of taxes 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- 
portion to the number of red-salmon fry hatched and planted no 
longer 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. The 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 
Agriculture under the terms of the Executive order of March 8, 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 
salmon 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- 
pany at Kodiak. The natives seem satisfied with the Bureau’s plan 
for apportioning the fishing grounds among the fishermen, so that 
overfishing is prevented and all enjoy an equal opportunity. 

ALASKA FISHERY LEGISLATION. 

For about eight years legislation affecting the fisheries of Alaska 
has been 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 agencies 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 have been shown to be obsolete and inadequate. The 
Bureau 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 perpetuation of the supply and in some respects are directly 
opposed thereto. 

The law of June 14, 1906, prohibiting aliens from engaging in the 
fisheries of Alaska, should be amended so as to give full force 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 aliens. Instances have come to 
light where persons who renounced their declaration of intention 
to become citizens in order to escape the selective 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. 

It 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 meets 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 buildings 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) the 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, ete. 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 Roosevelt was surveyed with a view to determining 
necessary repairs. It was found 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 July 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 Pribilof 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, a 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, arising 
from the total prohibition of commercial sealing during the period of 
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 Island. 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. 

FOXES AND REINDEER. 

The blue foxes 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, and 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 end 
of the calendar year. Twenty animals were used for food on both 
islands in 1918. 

RECEIPTS FROM SALE OF PRODUCTS. 

During the calendar year 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, dyed, 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 cone were 
sold at public auction in St. Louis on October 7, 1918. They num- 
bered 692 blues and 19 whites, and brought $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 supplied 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 seasons. 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 receiving 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 three islands under the juris- 
diction of the Department were under lease for the propagation of 
fur-bearing animals. A number of other islands are available for 
this purpose. 

REGULATIONS AND VIOLATIONS. 

The 1917 regulations for the taking of fur-bearing animals were 
substantially unchanged for 1918. The 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 season 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-bearmg animals for which a close season is prescribed. 

There 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: 

Sallanlesieih eas Ryley ph eit a he me cq Reel Laan pa eee siiy OP Me ae ea $437, 940 
Miscellaneous expenses: 

AdmMinistratiOne: .2 cece foo eee See ae ee Ae ee LE 5 eR 10, 000 
Propagation of food ‘fishes. . -. <P SS Yeg2 oe Ft 2 0. 20 Sains See 400, 000 
Maintenancejoi vessels fs eee ae Ah ey: Pe ocd ies Pe ee 95, 000 
Inquiry respecting food fishes: i5 4) #4. Pes Sve cd Pt a ek eh eee . 50, 000 
Siaiietiea him q wiry: scree Ge ere es et ela: kas 2 tk eee tee ae Re 7, 500 
Protecting sponge fisheries: 2° e200. tah ae Ae, ves UP pte See wo 3, 000 

Protecting seal and salmon fisheries of Alaska (including deficiency of 
$48 1700) oooh k ia pany: fiobkas ben ones hs eo pe Se a oe 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. 

VESSEL SERVICE. 

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, machinery, salt, 
coal, ete. 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 made 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 November 19, 1917, to June 23, 
1919; the /ish 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 Hider was purchased at Seattle for $26,500. This 
boat, formerly a deep-sea halibut vessel known as the /daho, was built 
in 1913 and is of particularly seaworthy construction. She is 88 
feet long, and 19 feet beam, and is equipped with a 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), Cobra 
(S. P. 626), and Calypso (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. 

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 
pene is increased by the angling facilities they afford; and the 
ureau is in ¢ordial accord with the movement to secure larger 

patronage for our unrivaled national recreation grounds. 
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 regu- 
lations governing fishing by the Indians, and this was successfull 
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 automobiles by 
touring parties, and the movement to construct good roads through 
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 fishery foods, 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 preparing and cooking fish; these demonstrations 
being 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 calling 
the attention of agriculturists to the value of this product as animal 
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 elsewhere 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. Experi- 
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 particularly 
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. ¢. 
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 employees 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 quantities 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. Smiru, 

Commissioner of Fisheries. 
To Hon. Witi1am C. REDFIELD, 

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 flounder, 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 
interior 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 general public, thus serving to arouse and 
stimulate an interest in the fisheries 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 the Mississippi River and some of its tributaries. arly 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 
native food and game fishes deposit their spawn. With the subsidence 
of the floods the young fishes resultmg from such spawn are im- 
posted in the thousands of depressions existing, at depths rangin 
rom a few inches to several feet. Here they are exposed for severa 
months to the depredations of game birds and aquatic enemies and, 
if not removed, all of them finally perish with the drying and freezing 
of the pools. The great bulk of the immense numbers of fishes 
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which the Bureau annually rescues from these 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. 

This work of conserving fish life in the Mississippi River Valley, 
instituted on a small scale by the Federal fishery department many 
years ago, has been pradalle expanded as facilities permitted, so 
that during the fiscal year 1919 the results of such operations agere- 
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 SPECIES. 

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 specifying 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. 

Predacious 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 spimy-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 harmful to the important 
salmon and trout fisheries of those States. Species belonging to the 
Salmonide 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 applicants who have ser facilities, 
with the understanding that the product will be deposited in public 
waters. 
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SIZE OF ALLOTMENTS. 

In planning for its distributions the waters from which the Bureau’s 
egg collections are obtained must have first consideration. Aftersuch 
provision 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 every case the Bureau aims to ies only a sufficient number of 
young fish for the establishment of a brood 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- 
aly shipped in the frystage. The distribution of the basses and other 
pondfishes begins about three weeks after 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 and 
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 thereafter as 
possible, but there are certain conditions connected with the distribu- 
tion work which should be thoroughly understood by prospective 
applicants. 

The 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 year 
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. Theso-called warm- 
water fishes, including black bass, sunfish, and crappie, are shipped 
between May and December, and requests for them should be sub- 
mitted prior to May 1. 

The fish are shipped in railroad cars especially designed for the 
purpose or in baggage cars, accompanied be a messenger, and the 
delivery is made at the applicant’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 delivery 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- 
eram, specifying the exact time when the assignment will arrive at 
his railroad station. Jn the event that for some unforseen reason it 
becomes necessary to postpone the delivery the applicant is notified 
accordingly. 

CHARACTER AND SIZE OF OUTPUT. 

During the fiscal year 1919 the Bureau propagated and distributed 
some 60 species of fish and lobster, as shown 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 Species HANDLED. 

THE CATFISHES (StLuRID2): 
Horned pout, bullhead (Ameiurus nebulosus). 
Marbled catfish (Ameiurus nebulosus marmoratus). 
Mississippi catfish (Ameiurus lacustris). 
Spotted catfish, channel catfish (Ictalurus punctatus). 
Yellow catfish (Leptops olivaris). 

THE SUCKERS (CATOSTOMIDZ): 
Mongrel buffalofish (Jctiobus urus). 
Common buffalofish (Jctiobus cyprinella). 
Smallmouth buffalofish (Jctiobus bubalus). 
Common sucker, white sucker (Catostomus commersonit). 
Common red horse, mullet (Moxostoma aureolum). 
Black sucker (Hypentelium nigricans). 

THE CARPS (CYPRINIDA): 
Asiatic carp (Cyprinus carpio). 

THE SHADS AND HERRINGS (CLUPEID): 
Shad (Alosa sapidissima). 
Alewife (Pomolobus pseudoharengus). 
Skipjack (Pomolobus chrysochloris). 

THE SALMONS, TROUTS, WHITEFISHES, ETC. (SALMONID): 
Common whitefishes (Coregonus albus and C. clupeaformis). 
Lake herring, cisco (chiefly Leucichthys artedi). 
Chinook salmon, king salmon, quinnat salmon (Oncorhynchus tschawytscha), 
Silver salmon, coho (Onan eauis kisutch). 
Humpback salmon (Oncorhynchus gorbuscha). 
Chum salmon (Oncorhynchus keta). 
Blueback salmon, redfish, sockeye (Oncorhynchus nerka). 
Steelhead salmon (Salmo gairdneri). 
Rainbow trout (Salmo shasta). 
Atlantic salmon (Salmo salar). 
Landlocked salmon (Salmo sebago). 
Blackspotted trout, redthroat trout (Salmo lewist). 
Loch Leven trout (Salmo levenensis). 
Lake trout, Mackinaw trout (Cristivomer namaycush). 
Brook trout (Salvelinus fontinalis). 

THE GRAYLINGS (THYMALLIDE): 
Montana grayling (Thymallus montanus). 

THE SMELTS (OSMERID2): 
Smelt (Osmerus mordax). 

THE MACKERELS (SCOMBRIDZ): . 
Common mackerel (Scomber scombrus). 

THE SUNFISHES, BLACK BASSES, AND CRAPPIES (CENTRARCHIDZ): 
Crappie (Pomovis annularis). 
Strawberry bass (Pomozis sparoides). 
Rock bass (Ambloplites rupestris). 
Smallmouth black bass (Micropterus dolomieu). 
Largemouth black bass (Micropterus salmovdes). 
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THE SUNFISHES, BLACK BASSES, AND CRAPPIES (CENTRARCHID)—Continued. 
Bluegill sunfish (Lepomis pallidus). 
Redspotted sunfish (Lepomis humilis). 
Longeared sunfish (Lepomis meqalotis). 

, Common sunfish (Hupomotis gibbosus). 
Warmouth, goggle-eye (Chenobryttus gulosus). 

THE PERCHES (PERCID#): 
Pike perch (Stizostedion vitreum). 
Yellow perch (Perca flavescens). 

THE PIKES (LuctIp#): 
Little pickerel (Lucius vermiculatus). 
Common pickerel (Lucius lucius). 
Muskallunge (Lucius masquinongy). 

THE BASSES (SERRANID#): 
Striped bass, rockfish (Roccus lineatus). 
White bass (Roccus chrysops). 
White perch (Morone americana). 
Yellow bass ( Morone interrupta). 

THE DRUMS (SCIAENIDA): 
Fresh-water drum, lake sheepshead (A plodinotus grunniens). 

THE cops (GADID): 
Cod (Gadus callarias). 
Haddock (Melanogrammus xglefinus). 
Pollock (Pollachius virens). 

THE FLOUNDERS (PLEURONECTID®): 
Winter flounder, American flatfish (Psewdopleuronectes 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- 
ihary 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 eggs, and give advantageous distribution centers in the 
case of young fish. 

STATIONS OPERATED AND Output or Eacnu ror Fiscan YEAR 1919. 

[NoTr.—See explanations of reference characters on p. 12. | 

Fingerlings, 
Species. Eggs. Fry. yearlings. Total. 

and adults. 

Station and period of 
operation. 

Afognak, Alaska: a 
Entire year....... Bes. PEL back salmons==-=4| sees ae PEI 42 000s Ae. ee tee 2, 142, 000 

Sockeye salmon........ 20, 700, 000 11,906,000 | 13,677, 000 46, 283, 000 
Atchafalaya, La.: 

Mar —Aiprésa- as:------ Buttalolshigee seer seen see aseeaaee NOS 940 \000N essence te 110, 940, 000 
Baird, Calif.: 

Entire year. . <2... --.- Chinoolgsalm onetyer ae | ee see eer | ae seer eee 2, 280, 000 2, 280, 000 
Battle Creek, Calif.— 

Hntireiyeatesi<--<2-/-l'.--2 (WE Sb Gasoncananenne 6385000) |ate see eee 4, 509, 000 5, 147, 000 
Mill Creek, Calif.— 

Bntireyears. << <..04-|'5- 452 Ossett eeeese as -ce STG E500 Nene sae eee 3, 498, 800 14, 662, 800 
Baker Lake, Wash.: 

Wntireryears.. 22-2... -5 2. COP RR eR eeeeee sare cree sae mecelac ose seeeiaaa ss 86, 500 86, 500 
Sockeyejsalmonte -secm=|seeerisaee es|ececemecennee 8, 622, 000 8, 622, 000 

Birdsview, Wash.b— 
Entire year--5-- 2. -2). Blackspotted trout sen ss. ce aoe seas tse eaceerse eis 154, 000 154, 000 

Chinook:salmontesea.s4|ssss0 seo neon 24, 320 162, 000 186, 320 
Chumisalmon sees 25 |eheeneececsce 8485840) |p acomes see 848, 840 
Hum pbackysalmon-:< = 2|/22...- 2-54-55 1 969\000) ||P -2easeeeee 1,969, 000 
SilversalmOneees asses. eee sae sat 4, 687, 520 769, 600 5, 457, 120 
Sockeyeysalmonke see -e - |e eee aleve eal cele 45, 560 45, 560 
Steelhead salmon. - - - -- 20; 000) epee eee ee al 198, 865 223,865 
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STATIONS OPERATED AND Output oF EHacu For Fiscat YEAR 1919—Continued. 

[Notr.—See explanations of reference characters on p. 12.] 

Station and period of 
operation. 

Baker Lake, Wash. =U oE. 
Darrington, Wash 
Mar June. = os-ceeece 

Duckabush, Wash.— 
Entire year... -.----< 

Quilcene, Wash.c— 
Entire year--.---..2<: 

Sultan, Wash.— 
Entire year.....--.--- 

Berkshire, Mass.: 
Entire Vealoes= area 

Boothbay Harbor, Me.: 
Entire year....-.....- 

Bozeman, Mont.: @ 
Entire year... -22-25: 

Glacier Park, Mont.— 
Mar.-June 

Yellowstone, W yo.e— 
July-Sept.........--- 

Bryans Point, Md.: 7 
Feb.-May 

Cape Vincent, N. Y.:9 
Entire year.........-- 

Central Station, Washing- 
ton, D: C.: 

Entire year........... 

Clackamas, Oreg.: h 
Entire yeas 

Applegate, Oreg.— 
Mntire year- Sie. =. -2 

Big White 
Wash.— 

Hintireryear-oa-. 22s see 
Little White Salmon, 

Wash, — 
Entire year ie Afatea eh orton 

Salmon, 

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

Species. 

Chumisalmonee-cseese- 
Silver salmon..-.-.....- 

Chum salmon 
Humpback salmon... .- 
Silver salmon 

Chinook salmon....---- 
Chum salmon 
Humpback salmon 
Silver salmon 
Steelhead salmon 

Chinook salmon....---- 
Silver salmon 
Steelhead salmon.....-- 

Brook trout 
Rainbow trout 
Smallmouth black bass - 

Haddock osc. ee 
Lobster 
Pollock 

Blackspotted trout....- 
Brooktroiit- << -<se.cc=- 
iwaylin: 
Rainbow trout....-.--- 

wee tween eeee 

Shade wee eeeec conse set 

Brook trout 
Chinook salmon. aie 
Lake herring. .........- 
Lake trout 
Whitefish 
Yellow perch 
Miscellaneous fishes. - - - 

Brook trout 
Rainbow trout 

Blackspotted trout... .- 
Brook trout 
Chinook salmon..------ 
Rainbow trout...--.-..-- 
Steelhead salmon 

Chinook salmon.....-.-- 
Silver salmon 
Steelhead salmon 

Chinook salmon......-- 

Chum salmon. - 5 
Sockeye salmon 

Blackspotted trout... .- 
Chinook salmon......-.- 
Rainbow trout.....---- 

Fingerlings, 
Fry. yearlings, 

and adults. 

GLOYCO0) | Peeeeesateee 
185 900'). SoS aT 

2,780,000 | 2,803,160 
Eee Ae SOE 369, 958 
Been ALTE 208, 380 

18) 250K leeks ake 
1,545, 000 860, 600 

BSaCHOO NM. | Bee 
SS SOI 354, 000 
Eee eat 170, 000 

246; 430 2 13) See: 
2.157; G00 Baste wales 

Sone Meee 92, 500 

SEES 542, 300 
10,500 1,500 
2,000 lke eae Sacre 

251000 este e 
10675000) 25.22 eneee 

1,279, 256° O00) | b4o.8 sone 
TODS OOM Ee eeaow eee 

(000 QO0N |e cee sees 
13 714, O00" Kneemarestte 

AEE OS 945, 750 
Ee ee ae 688, 350 

275 OOO) eaneeeseeres 
_jivetsese ae 869, 750 

350; O00uIt 4. eee 

200" 000)'l|:2258 eee 

44964, 550) llecasseses 4. 
1535679; 500 | (2255 s3 53 

6585500") .E eeeee. oe 
627, 600 150, 000 

SGuSO.000i les. eee ae 
SC TAOTS) | Pea 

415.670;000) [4.2 S262 es 
7 000, OOOU Es) Bosse 
iy 000; OOD GES reso see 

Loa Be ieee aed 16,000 
isthe aad 11, 500 

300; 000) ji 2 2 Sea 
750} 000N bun steeeeeee 

27500000 |Henee eens 

sh § te 80, 000 
ACTED. 2 64, 400 
ee eee aaa 3,081, 000 
A 1 Ce 2 110, 800 
RRR: 4 25, 000 

LSP CARIB kek 30, 850 
pee. ae 8 494, 650 
SE 32, 000 

Se eae 9, 102, 000 

Maes ea PA 9, 177, 500 
AGOSS00 | Lee eee eee 

Lote SAREE of 939, 960 

NORGE 37, 700 
Lg ee LP 1,002, 100 
Eten Sy (te Gran 48, 000 
teh Eevee Lies es |b 97, 500 

775, 000 

619,000 
18, 900 

5, 583, 160 
369, 958 
208, 380 

18, 250 
2, 405, 600 

385, 500 
354, 000 
220; 000 

246, 430 
2, 157, 600 

92, 500 

542, 300 
12) 000 
2,000 

25,000 
1,067,000 

1, 279, 256, 000 
192) 000 

7, 500, 000 
1,714,000 

945, 750 
688, 350 
275, 000 

2,449, 750 

350, 000 

212, 000 

44, 864, 550 
153, 679, 500 

658, 500 
777, 600 

232, 880, 000 
467, 975 

67, 120, 000 
000; 000 
? 000; 000 

9, 102, 000 

9,177, 500 
460, 800 
939, 960 

37,700 
il, 002 100 

48) 000 
97, 500 

775, 000 
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StTaTIONS OPERATED AND Output or EacuH For Fiscat YEAR 1919—Continued. 

[Notr.—See explanations of reference characters on p. 12.] 

Station and period of 4 
operation. Species. Eggs. 

Clackamas, Oreg.—Contd. 
Upper Clackamas, 

Oreg.— 
Entire year.......-.--- Chinookisalmoneec-sers tease. see 

Silverisalmone sens. sea seecee seco ce 
Steelheadisalimont=sssss|seee = sess e- 

St. Helens, Oreg.— 
Uy GUNG eee se. eel Shade AOS sol secs ele eek 

Willamette, Oreg.— 
July-J Tee ete yee OO aas are aces ona oseemsetinsess 

Washougal, Wash.— 
IMay-JUNGs case eeeaee Steelhead salmon... ..- 205, 000 

Cold Springs, Ga.: 
Nine hy Oakteete seer | BIAC Kk basseeerere etree | eeeeeeeeeeees 

Cathshé 7 esrr a. ieee Sei soeee 
Crapples cnet cee eee occu eeesiosen 
SamfishWaness cee sone | eats eee sce 

a ne Ga.— 
eee Mo Ssisie Societe Blackspasseeasue se eter ne - eee eee 

Grate: aoe Me.: 
Entire year Heespcanene Atlantic salmon......-..|.- 2 

Brookstroutiee eee ose. | ee 
Landlocked salmon. ...!..-.-.------- 

Duluth, Minn. :7 
Hmntireiyearss: = sees- BrOOKMLOUGmesoee ence eee ce eee ciee 

Gaketrouteccece sas ssee 1, 550, 000 
Pike'perchigeseccs5os-e = 5, 000, 000 
Whitetish ste. c aces sec||s.sccencee ees 

Edenton, N. C.: 
Entire year........--- Blgeleihasseec oe en eeces cae ee 

Shad see oye oe Re erases 
Sunfish taeeese eee Oe oases 
White perch... .- MPS Ee cee cles e sates 
svellowyperchesshe..-stelbe-sse se see ae 

Weldon, N. C.— 
Apr. —May Wecdecpecst Striped) basso seee-cee | (se es teense 

Erwin, Tenn.:* 
Entire year.........-- Black: Dassiiss se eee ccc ate|eeeear cesses 

IBTOOKOFOUb Rae acme sealecie se cee ee oe 
RAIN DO WAPLOUGE eee eee ee loose mec nme ee 
ROCK Passi o.0 2 steccw=cfoccssseeoens 
Smallmouth black bass.|].......------ 
SUNS Hae sesincie se stsaces||acee = sesiesers 

Fairport, Iowa: 
Hntire year....--2-.--- Blacks basshenee tee ecns: |p aecteccas see 

Bit al ofiShees teeth erent enna 
Carpe ate atia eee (sat nen cemueee 
Cattish ys #3 says see set ete eae 
Crappie sees sees : 
Pike and pickerel......|-- 
Smallmouth black bass.|- -- - - - see 
Suiits hr se ea le Bee eee 
Wihitieibassehss fseet oo |eeccs eee coase 
Yellows Perches. seen |seakeert sec 
Miscellaneoustsee ee scenlencescens cee 

Gloucester, Mass.: 
Entire year........... Codes sha se mee te tenesce 243, 870, 000 

Bl ound erste ete or oe | eee ee re 
Haddocksess sha eens 200, 390, 000 
Pollock nase tke se al Sec est sees 

Green Lake, Me.: 
Entire year........-.-. Brooletroutiestercccctts tecececsen oe 

Landlocked salmon. ..- 405, 125 
Smeltiinsssoe cece eas ese 3, 000, 000 
Steelheadsalmonieece |. << ees eee - 

Grand Lake Stream, 
Me. m— 

Entire year........... IBrookatrout sees see soe lone cee see 
Landlocked salmon....|..-....------ 
Steelhesdisalmonts ses: |/85- 22522222: 

Homer, Minn.: 
Entire VOareas- 3s soc% Blackibassemmerececrsscltae oes: secs 

IBDN N25 ae aenecel Eee Cree 
Carp eee ete EE Base eae 
ane Fit 90) 5 Ge aoe (eae pee eae ee 
LAD DCs eens a ee |e Nae oi die 

DD Yq bias se) ol Eo ey eee | ae re 
Pike‘and pickerel: -.2--)/2-.¢..22...2- 
Rock bass 
Sunfish evar eases st Lear e eee 

Fry. 

202, 500 
10, 327, 500 
12} 500, 000 
8, 500, 000 

4,000 
23, 694, 000 

160, 000 
899, 000 

42, 880, 000 
138, 990, 000 
129, 400, 000 
702, 258, 000 

901, 200 
322 000 

6, 437, 000 

Fingerlings, 
yearlings, 
and ad 

2/200 
10, 500 

8, 904 

72, 757 
34,938 

174, 366 

Total. 

1,211,000 
2? 200 

10, 500 

11, 716, 700 

3, 449, 000 

305, 000 

213, 450 
8,904 

37,100 

2,390, 700 
579, 200 
90, 925 

270, 000 
12, 570, 000 

138, 990, 000 
329,790, 000 
702, 258, 000 

901, 200 
827, 568 

9, 437,000 
11) 232 

48, 480 
91) 704 
34, 938 

174, 366 
586, 890 

10,083, 500 
6,615,225 
8,037,335 

1 
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Stations OPERATED AND Output oF EAcH For FiscaL YEAR 1919—Continued. 

{NoTE.—See explanations of reference characters on p. 12.] 

Station and period of 
operation. 

Homer, Minn.—Contd. 
Entire year....-.------ 

La Crosse, Wis.: 
Entire year......-..-- 

endyile Colo.:” 
Entire year. ......---! 

Louisville, Ky.: 
Kntire year......--.-- 

Cairo, Tll.— 
Sept:-Octiroscesss 222" 

Mammoth Spring, Ark.: 
Entire year.......----. 

Manchester, Towa: 0 
Mntireyeatsccess-e- 8 

Bellevue, Towa— 

North McGregor, lowa— 
July—Decte esse sen4 

Meredosia, Tll.: 2 
Entire year......<...+ 

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

Total, 

Wihiteibass-2 ose 5-2. ese 
Yellow perch. .-..------ 
Miscellaneous. --------- 

Blackapasseeeeese eee 
Brookstroute sss] 2-2 
Buttalofishes-ecsseseeee 

Cattish*. oe eee 2 
Crappie meses eee 
Pike perch 
Pike and pickerel. . ---- 
Rainbow trout. ....---- 
ROCKspassseeese eerste 
Sanfishes Seen eeee eee 
Yellow perch..-.-..----- 
Miscellaneous. ---...--- 

Blackspotted trout. ---- 
IBTOOKtrOuts-=--=55s4-< 
IDAKeStTOUts eae eee eee 
Loch Leven trout.-.----- 
Rainbow trout....-.---- 

Blaek DASS= = ease eaeetee 
Bree tTOUtHsece seen oe 

TAPDlOs=- seen sae 
iPikeperchss ease ee 
Rainbow trout...-..---- 

Black Dass. eeco ne ena 
iButtalofishisses..-ses- 
Catfish.....-.---------- 

Black bassisi--c2t Sc eek 
Rock Passscae- eee 
Smallmouth black bass. 

Pike perch ..:.--.------ 

Rock basse vase nsecee es 
Smallmouth black bass. 
Surifish 32 Saree eee 

IBISCki PASS. eee se eee 
Butislofisheeeeceossee: 

Drum 
Pike and pickerel...... 
Sunfish 
Wihitebasssseeae--ee--- a 
Yellow perch.. 
Miscellaneous 

Black /basseseseeseesass 
iBuftalofisheesers eee 

Crappie 
Pike and pickerel--.-..-. 
Sunfish 
Wihite bassetee eee 
Yellow perch... é 
Miscellaneous.-....---- 

Carpe ee eases st 
Catfish TALES AN A SN 

5,010,710 
30, 700 
55,500 
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QrATIONS OPERATED AND Output or Eacu ror Fiscan Yrar 1919—Continued. 

[Nore.—See explanations of reference characters on p. 12°) 

: 7 Fingerlings, 

Station and period of Species. Eggs. Fry. yearlings, Total. 

operation. 
and adults. 

Meredosia, I1l.—Contd. 
Entire year...-------- Crappieneceeree eee eeee| Pace ee ase |r nioo 41,975 41,975 

Sinifishneet ee eee ae pein aosale se cieiminiere einimmiatni = 39, 150 39) 150 

Yellow basS------------|-------------|---2---------- 600 600 

Yellow: perch...-..-----]--.--------=-]------------>- 14, 600 14, 600 

Nashua, N. H.: 
Entire year. ..-------- Broolstroulteus seeses =e ece- =e = 2|("=— aise = 664, 825 664, 825 

Landlocked salmon...-|...----------|-------------- 6, 800 6, 800 

Rainbow trout...-----.|.-+--==------|-------------- 13, 224 13, 224 

Smallmouth black bass.|.....-------- 63, 500 625 64, 125 

Neosho, Mo.: % 
Entire year.....------ Bilackabassceneecee ese |seesce eee =| p m6 encima = 19, 012 19, 012 

Gathishese eee eee as |e ees ee ee |e ae eceineo 800 800 

@rappieesessese=nse- 2s | cees sees o lace ee ace aa 6, 550 6, 550 

eae trout ice oanaa EBA TAI) eae Se Seeete ce 125, 286 207, 986 

POAC S Se ee ee Cle mee eee Ir menace ese 9,340 9,340 

Siallmont Dlacikshasss|eoeee= sen eee haem ieat 3, 200 3, 200 

Tait hee a sor ao sete seaeasa sass serosa sore ae 24, 464 24, 464 

Yellow perch......----- 160, 000 TSO NOOO Baer arste hetatet= 290, 000 

Northville, Mich.: 
Entire year... -------- STOO Ke(UPOU Vere ete all eee tala 193, 000 249, 500 442, 500 

Rainbow tfout...------|--.---------- 14, 000 23, 000 37, 000 

Smallmouth black bass.|......-------]-------------- 18, 075 18, 075 

Charlevoix, Mich.: 7 
Entire year..--.---.--- Nake trollesseeee ses 1,518, 000 Tet OO QUO) eerste nee == 19, 218, 000 

Pike perch ....-.-------|------------- LOROOO} 008) 2-22 se---—- 10, 000; 000 

Steelhead salmon....-..|....--------- 28, 125 24, 358 52, 583 

Whitefish.....-.------- 15, 280, 000 20s OOO OOO) leaner seers 35, 280, 000 

Detroit, Mich.— 
Apr.-May .....------- Pike perch...-- B Stade aCe See esOee 35800) 000K | ease ssae ar 3, 800, 000 

Bay City, Mich, — 
Anoriee wee ile ial ees ¢: GO se eee seaetees 348) G00 K000 see anes lanes rosa 348, 800, 000 

Orangeburg, S. C.: 
Nntire'year- ---------- Black bass o 22. eses2enla-escc + ses = |= an 226, 300 226, 300 

(Csi ne eran eaecscoe.| HEeBeeeEodree |steonccemacecr 1, 080 1, 080 

SriMliGlel se sop oaacomeseSs| |peseue seeded | Soo s-ssCCbnS5r 48, 500 48, 500 

Put in Bay, Ohio: s 
Entire year... .-.---- Be Carpe estense-o= ee =rin- |p ene -emce SPEAR U | egoeccances 22, 800, 000 

Pike percheseee se ee 23, 100,000 | 70,300,000 |......------ 93, 400, 000 

Whitefish..-.---------- 70,920,000 | 126,300,000 |.......----- 197, 220, 000 

Wellow:DereWe.-ae-2---|------------ = 12.000 000) | See ese ee i 12, 000, 000 

Quinault, Wash.: 
Entire year..-.-------- Chinook salmon....----|--.---------- 100, 000 109, 400 209, 400 

SilvensalmOl See ee ese ol escee 600, 000 419, 400 1,019, 400 

Sockeye salmon.....---|--.---------- 1,200,000 ' 5,678,000 6, 878, 000 

St. Johnsbury, Vt.: ¢ 
HMbirevyears =i. -—- 1 Brook trout-.-.-------- 7, 000 1, 108, 700 52,715 1, 168, 415 

WA Gnidebihtee Cosee acer leas ase seca Ssaaocdoea cc 2, 210 2,210 

Landlocked salmon. ...]...-..-------]-------------- 1, 256 1, 256 

Vim OW CLOUINS «stele ais Senn = oa TAS OOO Sean ate 14, 000 

Smallmouth black bass.}......------- OR OUO DS ae See 6, 000 

Steelhead salmon.......].....--------|------+------- 3,011 3,011 

Holden, Vt.— 
Entire year....------- IBTOOKsULOU tse eee see asl eee ee 81,000 24, 725 105, 725 

Py ialke | GROUb ess ates setters | etter es ele ate | om mw eke rs imal 10, 700 10, 700 

Landlocked salmon....|.....--------|-------------- 1,300 1, 300 

Steelhead’ salmon:...---|.-.-2--=-----|-----------=-- 31, 586 31, 586 

Lakewood, Vt.— 
Apr-May; -.---2----- Pikemercheeses-ese-'-=— 29,300,000 |} 71,500,000 |....-------- 100, 800, 000 

Yellow perch: .--------- 22, 500, 000 BHG00s O00) |e ceae= en 26, 100, 000 

San Marcos, Tex.: 
Entire year. ..----.--- Bla ckapasseee tee see es see [== 1,950 107, 743 109, 693 

Crap pict ees eee eee tee sa meme cic 280 280 

IP a eS 6 Ge spose cocad Sacenaceoue ss presen sorooeRS 1,411 1,411 

Siimfishee ee ssn EUS Ys. 3,050 6, 765 9, 815 

Saratoga, Wyo.: @ 
Mntiresyear: -------:-: Blackspotted trout....-|.....--------]-------------- 369, 000 369, 000 

IBTOO Kiron ae soe Stee Se eel nin saci mlalaim ie 693, 000 693, 000 

Rainbow trout... -.----- $054 O00) Sees sae 226, 000 226, 000 

Steelhead Saimions.2. 522) 0.22. 52-5 2.) 2 eee == = 41,000 41, 000 

Spearfish, S. Dak.: 
ntire year.---------- Blackspotted trout.....|..-.---------|-------------- 261, 000 261, 000 

IBTOORStLOUU Ie eo oe ie lee ae nee = | eminem = oe 668, 100 668, 100 

yale GLOUL Geet ee cis eons eee alae | ae ae staan 41,975 41, 975 

Mochnivereniuroult soe sel ntee set acee || lcnisnaiclnta <= 13,000 13, 000 

TRAIT DOW ULOUU eens soe ae |e tei ere ecm al lnie nin amin cian = = 223, 790 223) 790 

Steelhead Salmon. .-..--|..-:---.+----|---2--------2- 43, 300 43, 300 

Springville, Utah: ” 
Entire year.....--.--- Blackspotted trout. ---- (PEO UO oaseeaeeoere- 253, 550 374, 550 

Brook: trouble ede seca aloes eee i | ee elaine = 82, 750 82, 750 

Rainbow trout....-.---- ADO} OOO Wes terrestres 308, 650 708, 650 
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Stations OPERATED AND OUTPUT OF Eacu For FiscaL YEAR 1919—Continued. 
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Station and period of 
operation. 

Springville, Utah—Contd. 
Paris, Idaho— 
Feb.-May ...--------- 

Tupelo, Miss.: 
Entire year....---.---- 

Friar Point, Miss.— 
July=Dec....---::-=--: 

White Sulphur Springs, 
W. Va.: 
Entire Veale. 22 2s-22 41. 

Woods Hole, Mass.: 
Entire year. .----.--.- 

Wytheville, Va.:v 
Entire year-.2-..----/ 

Yes Bay, Alaska: 2 
HWntireryears. ..------ 

Species. 

IBlacksbSssaneeeceee sees 
iButiaiofishes-.- a. -neee- 
@athsheets Sse aos ee 
Grappiesacscce-cestecee 
ROCKIMASSHaschacse nee = - 
Stbbovatsials 4 ete ee ee ee 

IBTOOkiLOUtesee ene aer ee 
Rainbow trout......... 

Sunfish 

Mackerel..........---.- 

IB aekipass shoe cnsses ce 
Brook trout... 
Rainbow trout 

Smallmouth black bass - 
Sunfish! eet esse jose 

Humpback salmon... -- 
Sockeye salmon........ 

Gross total s.2. sbocs |e eae oo cr eeAaneeoe 
WOSS UO transite oe eccce och leneeesoete ae eae eee ae 

Fingerlings, 
Eggs Fry. yearlings, Total 

and adults. 

oh Ae aM re 1495/0000) 2 she scenes 1, 495, 000 

fe ete eae 319, 700 73,165 392, 865 
Bs 2A ert o 675 675 
Seen etal Sad ee eee ee 56, 650 56, 650 
Sleek 4 4] cee renee 1,059 1,059 

se pesmisee choi Meese Cee ere 30, 443 30, 443 
BES sh dageetead bate ssucd scede 4,950 4,950 
ee een ne Un a 121, 276 121, 276 
EO Sean errs | oe eae ern 26, 389 26, 389 
Poo aatcare welsh ee Aaa oe 440 
fort cee ae) oa eae a ake Sa 69, 125 69, 125 

Bea eerer: nee eee 861, 300 861.300 
ge en ke ha Guid 2A 137, 050 137, 050 
ee Deterrent ela eee epee 2, 400 2, 400 
Eee Beene 50, 500 840 51,340 
EE aN Te |e PNe Pinte oe 900 900 

Jae eeeeets 20, 384,000 |...-.---.---] 20,384,000 
Seetae Tee nee 1, 235, 946, 000 |.-----.-----]1, 235, 946, 000 
Be Seb ase 9508 000")0-- 225-0 9, 508, 000 

12, 925 12, 925 
103,300 103, 300 
464, 200 464, 200 
10,350 10, 350 

360 360 
3115 Sylile 

Seer eee 9301000!)|2e eenwae see 930, 000 
3, 440, 100 26,650,000 | 8,679,700 39, 829, 700 

1,177,870,545 |4,548, 516, 830 |151, 832, 593 |5, 878, 219, 968 
5 Pees 2 see 1,176, 505 58, 113 1, 234, 618 

1,177,870,545 |4, 547,340,325 |151, 774,480 |5, 876, 985, 350 

NOTES TO REFERENCE CHARACTERS 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. 
 Birdsview to Charlevoix, 25,000; to St. Johnsbury, 50,000 steelhead-salmon eggs. 
¢ Quileene to Holden 50,000; to Green Lake, 50,000 steelhead-salmon eggs. 
d Bozeman to Spearfish, 25,000; to Manchester, 25,000; to Clackamas, 200,000; to Northville, 25,000; to 

Wytheville, 75,000; to White Sulphur Springs, 25,000; to Rogue River, 100,000; to Birdsview, 50,000 rainbow- 
trout eggs. 

e Yellowstone to Spearfish, 345,000; to Saratoga, 427,000; to Birdsview, 105,000; to Clackamas, 105,000; 
to Glacier Park, 265,000 blackspotted-trout eggs. 

f Bryans Point to Central Station, 875,000 shad eggs, 3,120,000 yellow-perch eggs. 
g Cape Vincent to Central Station, 500,000 whitefish eggs, 1,500,000 lake-herring eggs. 
h Clackamas to Central Station, 20,000 chinook-salmon eggs. 
i Little White Salmon to Cape Vincent, 820,000 chinook-salmon eggs. 
j Duluth to Leadville, 25,000 lake-trout eggs; to Manchester, 2,000,000; to La Crosse, 5,000,000 pike-perch 

eggs. 
Erwin to Cold Springs, 

t Gloucester to Boothbay 

trout eggs. 

2,000 rock-bass fingerlings. 
Harbor, 2,100,000 pollock eggs. 

m Grand Lake Stream to Craig Brook, 100,000 landlocked-salmon eggs. 
n Leadville to Glacier Park, 500,000 brook-trout eggs; to Saratoga, 206,000 rainbow-trout eggs; to Cedar 

Island Lodge, 100,000 brook-trout eggs in exchange for rainbow-trout eggs. 
o Manchester to Northville, 24,700; to La Crosse, 100,000 rainbow-trout eggs. 
P Meredosia to Neosho, 1,000 catfish fingerlings. 
4 Neosho to Meredosia, 5,000 rock-bass fingerlings; to Erwin, 51,000; to Central Station, 15,000 rainbow- 

r Charlevoix to Holden, 50,000 lake-trout eggs. 
s Put-in-Bay to Duluth 

to Louisville, 2,000,000; to L 
t St. Johnsbury to Berkshire, 50,000; to Central Station, 17,960 brook-trout eggs. 
u Saratoga to St. Johnsbury, 50,000; to Leadville, 206,000 rainbow-trout eggs. 
v Springville to Saratoga, 608,400 brook-trout eggs. 

22,400,000; to Charlevoix, 64,680,000; to Central Station, 800,000 whitefish eggs; 
a Crosse, 7,000,000 pike-perch eggs. 

w Wytheville to Erwin, 23,000; to Neosho, 22,000; to Manchester, 24,000; to Central Station, 10,000 rainbow- 
trout eggs. 

xz Yes Bay to Birdsview, 406,000 humpback-salmon eggs; to Little White 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: 

Eaa@-Co.LLectiInG STATIONS FOR Fiscan YEAR 1919. 

Station. Period of operation. Species handled. 

Baker Lake, Wash.: 
Brinnon, Wash 
Illabott Creek, Wash. --. 

Bozeman, Mont.: 
Madison Valley, Mont. 
Clear Creek, Wyo 
Columbine Creek, Wyo 
Cub Creek, Wyo...-- 
Pelican Creek, Wyo- 
Soda Butte, Wyo 

Cape Vincent, N. Y.: 
Bygotts Point, N. Y--- 
Chaumont Bay, N. Y- 
Fair Haven Bay, N. Y- 
Fishing Creek, N. Y---- 

-| March to June 

-| November to June...........- 
November to February 

J uly and June... 

Grass: B ay, INENYess! 2 os Sscieeeee May 
Henderson Harbor, N. Y.----- INOVEMbEDseecne cscs sess oseeee 
iPipeon island. Neve. 2 oe sla nee. CO SR os. Boys aremtte 
Sodus PoimtyNa Wiss so st ase colee ee CLO eee Sh 3 BS eee 
SoumthyBayiiNe ee] secs es Os oe OE Gy eee. 
Stony Island yIN ayes: .-< 222. October to November. .------- 
Three Mile Bay, N. Y.....-.--]..... Oe des aca tenes iste stra 

Clackamas, Oreg.: 
Hagle Creek, Oreg.......-.---- Marchito gunOsecccssesee see 
Elk Creek, Oreg..........----- October-to April ..352--4----- 

Leadville, Colo.: 
Antero Lakes, Colo.........-.- Mays tO UNC secre c2 see sem el 
Crysta] Lake, Colo.......... MPNOvemberemmseereescs osneee ee 
Engelbrecht Lakes, Colo-...-..-. October to November 
Evergreen Lake, Colo.....-..-|....- GO a ete sone soe ad as aero 
Northfield Lake, Colo.........|..... GOS ee eee a Dae 
Turquoise Lake, Colo.......--|..... Oe ey NS a Ne roe 
Woodland Park, Colo.........|..... GOs a aeeies sg Saicc Domne eee 

Northville, Mich.: 
PAU per eles Mii Cte rae eee oy fee lec (Loy 9 a ee ep ae 
CheboysanMiches ss cnecate sae ee (6 0) es Se ee ee ees 
Detours Miche see. eae Ge COR ese akon. 
Rrankcforts Miche oscsee sees eee ee GOs he ee eae a ae 
Hammond Bay, Mich....-.-..-- November wacos sascen eens 
Weelanid Michismccecnee aceite oe (6K 0 ee aad 0 1 A EI Bae re 
Manistique, Mich..........-.. October to November...-..--- 
Mackinaw City, Mich..... -...]....- Othe es ee ee Se 
Naubinway, Mich............- INovemberase-cososace sss oseoee 
Northport Miche ss sss cme sees | pees (6 PO aes OS eS ies eaaby ate te 
St-lenace:; Mich ees 22! see se oes, Otc ere aes es hehe 
Digvamesh Micha: ss. semen eeeee Oe een ee oes Seine. 
NEOUS eOmnt. Mich ase. ce mesees enacts GORE eo aetaaes Soar 

Put in Bay, Ohio: 
Catawba Island, Ohio......... November to December....... 
Kellys Islands Ohios- +2 42 2cee\e5e Le Ota eee aoe Shoe 
Isle St. George, Ohio.......... November, December, April- - 
Middle Bass, Ohio... -.. \ A as (3 (OE aes Seon es eee eo 
Monroe, Mich 
Fort Clinton, Ohio 

ToledosOHios. =... eu dtsenee 
St. Johnsbury, Vt.: 

Chittenden Dam, Vt 
Darling Pond, Vt 
RakemMitchelll Vito... 2-2 s.cee 

Saratoga, Wyo.: LakeCreek, Wyo. 
Spearfish, 8. Dak.: 

Kingsley Lake, S. Dak......-- 
Schmidt Lakes, S. Dak....... 
LaPlant Ranch, S. Dak...._.. 

Springville, Utah: Paris, Idaho... . 
Woods Hole, Mass.: Wickford, R.I. 

November to December, April 
and June. 

November, December, April. . 

PAST MGO PMA Yea eiisiane cee sine sie 
September to November. ----.- 
Meek do 
AvpriliGOUManys Soene. ence eseoe 

Beer (OKO ES Sey ere ae ee 
November to April............ 
Mebruary,.May ss. .-ccce. cscece 

Chum, silver, and steelhead salmons. 
Chum and siiver salmons. 

Grayling, rainbow trout. 
-| Blackspotted trout. 

0. 

Whitefish. 
--| Lake herring, whitefish. 

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

Steelhead salmon. 
Blackspotted trout, silver and steel- 
head salmons. 

Blackspotted and rainbow trouts. 
Brook trout. 

Lake trout, pike perch. 
Do. 
Do. 
Do. 

Whitefish. 
Lake trout. 

Do. 
Do. 

Whitefish. 
Lake trout. 
Whitefish. 
Lake trout, whitefish. 
Whitefish. 

Do. 
Do. 

Whitefish, pike perch. 
Whitefish. 

Do. 
Whitefish, pike perch, carp. 

Whitefish, pike perch. 

Steelhead salmon, 
Brook trout. 

Do. 
Rainbow trout. 

Brooke and Loch Leven trouts. 
oO. 

Brook trout. 
Whitefish. 
Flounder. 
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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: 

DISTRIBUTION OF FISH AND FISH EGGS, 1919, 

Summary, By Species, oF Totat DIsTRIBUTION oF FisH AND Ea@s, Fiscan 
YEAR 1919. 

Fingerlings, 
Species. Eggs. Fry. yearlings, Total. 

and adults. 

Catfish: jee ttuneed pas sted be ete te Seine Sera ttals cette ete eee gees ee eneee 12, 639, 830 12, 639, 830 
Carp...-- 23,699,000 | 19, 754, 060 43, 453, 060 
Buftalofi 111, 100, 000 2,596, 335 113, 696, 335 
Shad. 22.2. -siceek ascetics ae eae e lee oe eee 845024; 200). fae Ges uate 84, 024, 250 
Ale wile 12 Satine teem sae eee se wie. oe eee Wen mee ea emer 29; O00!) nc cease Looe 25, 000 
Wihtiteriske sean ae 111, 650, 000 LOR 15s OOOH see ne knee 310, 365, 000 
Lake herring (cisco)... .---- 146, 700, 000 86; 180,000). 02.002. .c5-88 232, 880, 000 
SilverisalmMon 2. 2sole5 ceca seeste sestek= rele asseceeasce sane 7, 464, 020 2,345, 730 9, 809, 750 
Chinookisalmonise-2e---2- 5 seen es 11, 802, 500 1, 016, 600 34, 400, 150 47, 219, 250 
Sockeye salmoneie sc. ach ease eeere renee 24, 140, 100 39, 756, 000 37, 642, 220 101, 638, 320 
Humpback salmont<22...2) eee ee een eae eee ase 5, 426, 500 369, 960 5,796, 460 
Chumisalm onie# sie ese) stance oetee Sof oon |S Sees seme acer 6, 253, 640 3, 663, 760 9,917, 400 
Steelhead!salmon—2 225-8 2easea-eace see 805, 000 128, 125 1, 493, 290 2,426, 415 
Atlanticisalim Ones: see sacs eceyetiee ae oes Sena aeananceees 2,390, 000 700 2,390, 700 
Landlocked! salmon: :-23%-26)- 24-2222 <= 405, 125 424, 870 182, 560 1, 012, 555 
(Rainbow trout se ee aoe eee eee ne 2,939, 820 38, 500 3,409, 190 6, 387, 510 
Blackspotted troutss -2s2-2-2—-- 4-6-2 2--- | 133, 000 200, 000 2,875, 100 3, 208, 100 
och Weven trout... ---s-s-ce-edsnse one |e os tscelagaaqcsisicl|iso seneases stostcise 73,000 73, 000 
Gakeltroute checks. oes nace Se Mee ee Uae scene | 3, 068, 000 28,495, 475 765, 180 32, 328, 655 
Brooke trout. 25. --- 1-02 eee eeeeee eee 107, 000 4,158, 050 7, 638, 615 11, 903, 665 
Graylingé . <2 siefigsitiac ceasanee ace eee [ie aepene eh 275\ 000) | keno sae 275, 000 
Sirol fete eee semen ake ot eee | 3,000, 000 654874000) feast eee 9, 437, 000 
iPikerand piekere ee seceeite ase e see eer cere oases cee ee eee oe 375, 935 375, 935 
Hresh=water@numls225. Ha ssceeceesbess-dec can at te sete oes ee tele nicias 18,975 18, 975 
Crappies. ..- 20-02 <= csausheadesteees sees classes asseess Gatha Ae eheaace Aesbe 15, 837, 865 15, 837, 865 
Marcemouth) blacks bassieesehesee-seeeee eee io= see ee ee aeee 425,045 1, 100, 420 1,525, 465 
Smalimouthiblackhassees {sneer ee acres omen ete 195, 700 43, 745 239, 445 
ROCK DAasse oso eb Loa Se ete eas aie oo eas er ol sna ee eS 75, 460 75, 460 
Warmouth\ bass! =: cs cc-= <6 een es ee ereer | eae aceeeeeekioe teem aae neces 1,060 1, 060 
Sunfish (bream) soo. see sees ose cece eaecectneseaass 3,050 1,350, 115 1,353, 165 
Pik ouperchie. assock eee Lee ree oe ee | 406, 200, 000 175, 550, 000 10,710 581, 760, 710 
Wellowperchiee ooh ese oe ae ae wee 22, 660, 000 179, 289, 500 2,353, 800 204, 303, 300 
White perch: 22 s320 4222 5-5. pene see ce te ere ee menra cea 2;,089;000)})--2 etek ss. 2,035, 000 
AYES LOR SE Se Cones cons eon eae coese once Soe assendoocnssH|AsodssSconssqoar 8, 865 8, 865 
SV ellowsbass: tees se ees eRe ate one socal emcee moneceinl eocetemecinne talaris 600 600 
Stripedibass+ 20a: -oastmacce ase tee seo seceelaceacmenee se ccle 1355405000) <=. - eee 13, 540, 000 
Mackerel vuoi. 10s se Oe Webee lavaieee ean Ses | an ake eer are SHOOS OOM eee mame acre 9, 508, 000 
Cod hE ee SG ROG EN VW ENE Ea 243, 870, 000 622381000! || ae 2 Fee ee 308, 201, 000 
WPOMOCKS Foals SOUT e a Sis ae ie file Te Oe MIS oe Bias ote Be) 0035972) 000))|.- Sse acter 703, 972, 000 
Haddock ba soi ai ae ee PEE 200, 390, 000 1295592000 te eerie tans ane 329, 982, 000 
Winter floundersseo.csc sete ye teene se me pabpenooocaT eae 256545)192: 000! 522-25 see 2, 654, 192, 000 
Miscellaneous fishes 2-222. ecg s-ose ene \lecaileciata cine nage <5 , 900, 000 747, 250 1, 747, 250 
WODSten ts he caie nate cinctnec cee Rete Ue ea cae | Zee iee Sec mmiaae 76(9005.000)' 2 -'< = =e insane 7, 500, 000 

TO tales ees ete ees Sank real RSTO 1,177, 870,545 | 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 (8) fish rescued from overflowed lands. 
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ALLOTMENTS OF FisH AND Fisu Eaas To State Fish Commissions, Fiscan YEAR 1919. 

[Eggs are indicated by an asterisk (*); fry, by a dagger (+); all others are fingerlings.]} 

State and species. 

California: Chinook salmon.......-- 
Connecticut: 

sellowsperche no! os. omer eens 
Idaho: Rainbow trout 
lines; |Wihitefish.0---.2------ =a 
indisna- Pike perch j. 22-2322. -2sese 
Towa: 

ikeiperchis-csces. eee see eee 
aim bow troutstcnao-6 sea. 2 see 
FROUKADESS sens conic eaace Aoeeeietee 

Kentucky: 
IBTOOK (LOUbD jsascc cases one eee 

SVCLOWADCL CD ercercc ee erisee cece 
Maine: Landlocked salmon...-.-..... 
Maryland: 

Rainbow: thowtotccssas sess. bese 
[iockshasssss satire ea eeeeces 
Sunfish 
Miscellaneous fishes. .......-.--- 

Massachusetts: Pike perch.....-..-- 
Michigan: 

WAKGMLOU Taner saeem aaa os ae 
Rikewperch ys ss 2ueec..- 3 ts gees 
Wihitehish S283 estes oko once 

Minnesota: 
IBISCksiDASSGoasce522-10 2-265 5-83 o1- 
Maketroutiose: ssssavs- sae sees. 
Rainbow trout........... Meese 
Steelhead salmon............--- 

Missouri: Yellow perch............. 

Montana: 
Black bass 

Cathsheeeseseseee 
Crappie: ncaocukh coo nes sate ne ime 
pYellowiperchss sao 1ec-cae- = se 
VAIN DOWeEROU eee eee nee ere nee 

New Hampshire: 
RUE PONChie\<eyrqueyaters is selves ase 
Rainbows troutesses-scn--seeee oe 

New Jersey: 
Rainbow becseeseseeee sesso. 
Steelhead salmon..............-. 
Mellow percha Seen 

Number. 

#11, 802, 500 

1,100 
3, 600 
1, 400 
1, 625 

50.000 
*5, 000, 000 
#8, 050, 000 

+5, 000, 000 
*70, 000 
13, 000 

150 
4, 250 

+100, 000 
*405, 125 

*50, 000 
2900 
1,415 

+1, 000; 000 
*5, 100, 000 | 

#1, 000, 000 
+2887 800, 000 
*20; 000, 000 

#35, 000 
#25, 000 

#21, 500, 000 

State and species. Number. 

New York: 
ake HEREIN gs) ok satee Nees ee #32, 500, 000 
Make trout. hess aes teens sabe *1, 800, 000 
Landlocked salmon............- +15, 000 
Bike iwerchs aie cts ascees esos se *60, 000, 000 
Steelhead Salmon. cassess see een *200, 000 
Strawberry bass... -\.....-:----5- 100 
UMM SHE aoe eee ee scene eae ee 100 
WINLGOT SIS eres oceans eanaee *9 000, 000 

Ohroswititetishase 92. ee es *10, 800, 000 
Oklahoma: 

Black bass (largemouth) ........ 3, 600 
Black bass (smallmouth)... ...-. 400 
Rainbow trout.222:253.25-22..- 7,800 

Oregon: 
Blackspottedtrouts.5-s25.= <2 - - *121, 000 
Rainbow trout: J-25-c2----<ess=- *765, 000 
Sockeyosalmoncss sso see see ee *3, 440, 100 

Pennsylvania: 
Makemervines. = capers esse aac #88, 700, 000 
Pike perchl ss jiseheeee o<56be cee: #15, 050, 000 
Wihitetishi cceccme.c--csceceeees #37, 070, 000 

Rhode Island: 
Rikeperchtss shies ase a-caceee +200, 000 
Black bass (smallmouth)... ..-. 17,500 

South Dakota: 
IBLOOKstrOUb sae cmniaic secrsccees see 45, 000 
ain DO WAuroltoseec eee cee ote oe 50, 000 

Tennessee: Rainbow trout.......... *42, 700 
Vermont: 

Pikempenche sess see on ee ee *16, 200, 000 
Steelheadisalmonmeecece cece eee *50, 000 

Washington: 
aimbowatrOubece--se-ce ese esas *100, 000 
Steelhead salmon..........-.-.- *230, 000 

Wisconsin: 
Black bass 5, 000 
Catiishiee ss. 7, 200 
Wihitelshisss-eeme sceeeeeccs tears *20, 000, 000 

Wyoming: 
Rainbow trout. 22-222 assesence #100, 000 
Steelhead salmon............... *50, 000 

*670, 716, 425 
TOGAMS x etc rarcrercterejatetalotatersteloe petatots 1, 362, 500 

165, 545 

SHIPMENTS OF FisH AND FisH Eaas tro ForrIGN CountTRrRIES, FiscAL YEAR 1919. 

[Eggs are indicated by an asterisk (*); all others are fingerlings.] 

Country and species. 

Canada: Canadian Government— 
Weak eWeRnine scons eee oes 
Sockeyesalmon.:..----..---2-eee 
Wihitelish ees. sccc cess sce eee 

Number. 

#25, 500, 000 
*20, 700, 000 
*9, 000, 000 

Country and species. Number. 

Mexico: Nacozari— 
Blackibassiaecce se css ccheeaene se 5,000 
Strawberry bass......2.....--..- 5, 000 

#55, 200, 000 
10, 000 
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Disposition oF FisH REscueED, Fiscan YEAR 1919. 

Restored to | Delivered Restored to | Delivered 
Species. original to appli- Species. original to appli- 

waters. cants. waters. cants. 

iBlackibasse=: een eee 1738, 443 272,511 || Smallmouth black bass... ZA90 W Le ey ho 
Bittalotishee a eeeeee eee 2, 593, 360 2107S an Sunifish ee eee eee een ees 986, 692 80, 960 
Carpi esis: eve cae ee eee 19, 752, 602 960) ||| Wihitelass:2 222552522222 2e S665 ise ees': oe 12 
Gattisheensa) pcse ee es 12) A70N146) |. 138° 300) ||) Mellow bass-c i255. .gunls pacha eeagens 600 
Crappi6saessicuess eee ees: 15, 725, 416 92,875 || Yellow perch... -2.-.-.--.- 2,333,598 20, 840 
Due oe ee eee SOT leteceet eect Miscellaneous............- TATE 25D rere fe ese 
Pikepercheccesseeeeeeecee 10, (710 Ween see see —— 
fe en eae oe S752037 |e es Potala tees iene eene 55, 208, 796 610, 021 

Rockibass-. 402s SLO} gesaeere ke is 

On the pages following is shown in detail the distribution of fish 
egos, 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 fingerlings, yearlings, 
and adults, though quite a number of eggs and fry of some species 
were distributed. Insucceeding pages figures preceded by an asterisk 
(*) indicate an egg distribution; those preceded by a dagger (f), a fry 
distribution. All other enumerations represent fingerlings, yearlings, 
and adults. 

Tora. DIstRIBUTION OF FISH AND Fish Eaas, By Species, Fiscan YEAR 1919. 

CATFISH. 

Disposition. Number. Disposition. Number. 

Alabama: Connecticut: 
banda, Harris’s' ponds: s-4---2-s- 125 Hartford, State fish commission. .... 1,100 
Andalusia, Langston’s pond.......-- 450 Wansted; Park Pond -. 20... ssc 1,000 
Calhoun, Cane Creek...........----- 125 || Florida: ‘ 
Dadeville, Knight/spond:s--s-2-.5- 125 DeFuniak Springs, Chipley Park 
Eufaula, Clark’s pond.......-.....-. 200 IEW) Sapo enososEoqnaerertcenons6 240 
Gurley, Hint River cn. -..4-<--562-- 200 Lakeland, Mirror Lake....-.......-. 150 
Peterman, Rumbley Pond..-........ 120 || Georgia: 
Phil Camphell, Morrison’s pond..... 300 Augusta, Tarver’s pond......-.--.-- 70 
Red Level, Butler’s pond........... 81 Boneville, Wilson’s pond....-.-.-.---. 70 
Sellers, Mineral Pond.....-.--...... 400 Columbus, Hollywood Pond......-. 150 

Arizona: Covington, Hereford Lake........-.. 75 
Benson, Murray’s pond.......-...-- 150 Crawfordville, Chapman Creek. ..... 70 
Bisbee, Artesia Pond......---s------ 150 Decatur, Morgan’s pond.....-.-..--- 200 
Cochise, Bonny Rancho Ponds...... 300 Gibson, Walker’s pond......-----.-. 600 
Burney’s pond ii. eee ees seetg- eee 150 Halloca, King’s pond. ....-....--.-- 225 
Dreamy Waters Pond...-...-....... 150 Hamilton, Spears’s pond...-..--.--. 75 

Glohe, Roosevelt Lake..........-.... 1,950 Harris, Bonner’s pond.......------. 225 
Nogales, Alamo Lake.....--.--.-.«. 300 La Grange, Lee’s pond.............. 300 

iRastureibond s-pesqsesaetessseseee 150 Lumpkin, Perkins’s pond.......-... 200 
Skull Valley, Coughlan’s pond...-. 400 Monroe, Felkers’s PONG aorasseeeee 50 
Tempe, Tempe Drainage Canal... --- 150 INewaman, Bar Pond 2ohes-—sessecaee 300 

Arkansas: Palmetto, Roan?s ponds seeer snes 300 
Black Rock, Black River. ......-.-. a 490 Sparta, Archer’s pond.........----.'. 140 
Conway, Cypress Pond..........-.-. 400 Waco, Bailey’s pond .....-.--.----.. 210 
Everton, Anderson’s pond......---- 500 Warm Springs, Cane Creek.......-... 600 
Harrison, Mill Creek. .........---.-- 300 Howler, Lake! otcsssseneee seers 600 
Heber Springs, Peter Creek......... 100 POW atin Cre kas wet retemreieenae ore 148 
Higden, Little Red River, South Ulinois: 
LINDT Roh 5 So bosooSnoeehsseissssontoos- 200 Alexander, Bergschneider’s pond.... 600 
Kerlin Prices pond esses see sereceee 80 Alpha, Crescent Lake........--.-.-- 800 
Poe, Indian! Creck= =: j.c,ncin=<c0--cee 200 Apple River, Apple River. .......-- 600 
St.Joo; Bunalomtivers..oe-sse-4-2 oe 1,000 Aquauka, Mississippi River. ..-...--- a 2,100 
Tokio, McLarty’s pond. ............ 500 Blanding, Mississippi River......--- a 129, 600 

California: Summit, Deep Creek Pond. 400 Cairo, Mississippi River..-........--- a 97,000 
Colorado: Carrollton, Walnut Hall Lake. ..-... 600 

Debeque, Libbey’s pond. .......-..- 600 Council Hill, Apple River........--- 750 
Elizabeth, Greyhound Lake......-.-. 300 Freeport, Richland Creek. ...-.----- 150 
Flagler, Crystal Spring Creek........ 300 Galena, Mississippi River... .-.-..----- a 226, 430 
Republican River, South Fork.... 600 Hudgens, Hudgens Lake..-....--.---- 200 

Hillside, Angico Pond.-..-......-..-- 2,000 McConnell, Pecatonica River......-- 150 
Longmont, Dawson Lake.........-. 700 Meredosia, Illinois River.........-.. a 1, 287, 800 

2 Rescued from overflowed lands and restored to original waters. 
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ToraL DISTRIBUTION OF FisH AND FisH Eaas, By Species, FiscAL YEAR 1919— 
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CATFISH—Continued. 

Disposition. Number. Disposition. Number. 

Tllinois—Continued. | Nebraska: 
Meredosia, Meredosia Bay..-------- a 2,600 Bingham, Dimond Lake.....-..-..-- 300 
Murrayville, Webster’s pond....-.--. 200 EVOMO laksa meses sae fee teen 600 
Napierville, DuPage River.......-.. 8, 400 Lower Anderson Lake. ..-......--- 600 
New Boston, Mississippi River...-... a 122,910 ManvlorWakeOn wee seers see cee en cee 300 
Red Oak, Richland Creek. -.......--. Nevada: Thorne, Fletcher Pond....-.. 900 
Sand Prairie, Mississippi River a2 596,200 || New Hampshire: Nashua, Nashua 
Scales Mound, Fevre River....-.-..- 600 CLV Ole eee eee eee sate e 360 
Stonefort, Johnson’s pond...-.-...-.-- 200 || New Mexico: 

Indiana: bbotts A bbottiiakee ee -se--¢scan5 800 
Mott Station, Binkley’s pond. .-.--- 200 Albuquerque, Rio Grande River.... 600 
Pierceton, Webster Lake......--..-. 600 Centreville, Forker’s pond..--.....-- 150 
Romney, Hazelwood Pond...-.-.---- 750 Clayton, Boggs’s pond......-..----- 200 
Russellville, Maple Lawn Pond....- 200 Engle, Elephant utte Lake.......- 400 
Terre Haute, Blue Hole Pond...-... 500 JaleBrvantis poudeaeeeescee senses. 150 
Lake Jumictta.<-.--ccsese--------- 500 Las Cruces, Hay Stack Pond..-...-..- 200 

Towa: Rousultis ponds sssetetce senses 200 
Bellevue, Mississippi River.-......-.- @ 48, 250 Onava, Armstrong Lake..-........-. 400 
Fairport, Mississippi River... ....-..- a 41,500 Portales, Eden Valley Ranch Pond.. 150 
Harpers Ferry, Mississippi River... - a 64,000 RT p4SpON sass mesiaeeetes ance ces 150 
Hurstville, Mississippi River... ..--- @ 51,900 || New York: 
Lime Springs, Upper Iowa River-..--- 3, 000 Cohocton, Cohocton River-.----...-.-- 400 
McDolans Dam, esp Ds River... @ 41,000 Cornwall, Popolo Lake. ........-...- 750 
Manchester, Maquoketa River--...-.- 7,035 Hamilton, Chenango Canal....-....-.. 400 
North McGregor, Mississippi River-- @779, 451 Hancock, Summerset Lake.-...-..-.-- 400 
Smiths Ferry, Mississippi River-.--. @142,000 Newark, Coffey Lake.......-.-.-.--- 400 
Sny Magill, Mississippi River. --.-.- a 29,000 || North Carolina: 

Kentucky: Badin, Tallassee Lake........-.--.-- 30 
East Cairo, Ohio River........-..-.- @ 688, 000 Burnsville, Bay Mine Lake. ....-..-.- 300 
Haags Spur, Clear Lake.......-..-.- @ 325, 000 Corinth, Buckhorn Pond........--.- 30 
Hodgenville, Nolin River.........-- 200 Pee Dee, Blewett Falls Lake.....-.-. 30 
Shelbyville, Caplinger’s pond...-...- 200 Raleigh, Millburnie Pond........--- 30 
Soldier, Ashland Pond.-....-.-.--.--- 200 Statesville, Catawba River. .......-- 1, 500 

Maryland: North Dakota: Ross, Robertson’s pond 200 
Catoctin, Potomac River. -......-.-.- 250 || Ohio: 
Glendale, Folly Run.......-.-- 800 Blanchester, Moormeir’s pond....-.- 100 
Hoods Mill, Patapsco River 400 Bremen, Fairview Lake......------- 200 

Massachusetts: Columbus, Little Walnut Creek. ...- 600 
Fitchburg, Ashburnham Pond...... 180 Cridersville, Moyer’s pond..-.-...--- 200 
eniopseeOnG seseee ee se=aes acess s-= 100 Findlay, Reeg’s pond. -.. ze 100 
INOLOWEROnG Sf s ste s nc sessm == 180 Greenfield, Paint Creek..-....-...--- 900 
PaTaGiseNe Ons. s- eee eee eee 180 St. Marys, Miami and Erie Canal... - 900 
Who mia ke sepeseeissssiee see cas 180 Woodsfield, Waterworks Pond.....- 100 
Winiehits Pondeee sess soe esee eee 180 || Oklahoma: 

Lenox, Lake Mahkeenac.........-.-.- 400 Cleveland, Mead’s pond.....-..----- 200 
INOrtOny SpObeOnGsercene se as- ceases 60 Mill Creek, Blue River...-.--.--..-- 900 
Worcester, Lake Quinsigamond..... 430 Muldrow, McDole’s pond..-.--..--.--- 200 

Michigan: Seminole, 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 Hulton?siponds 52. s.sa.---=.-- 100 
Sidnaw, Sidnaw Creek...........--- 200 || Pennsylvania: 
Vanderbilt, Round Lake.....-...--- 300 Arcola, Perkiomen Creek, Keysers 
DMOISZHEONG Seseseeeese serie alae 200 BME SS Se eer cee en cec sn ccines 600 

Minnesota: Perkiomen Creek, Plush Dam..... 600 
Cass Lake, Lake Mabel.......-.-.-.. 150 SkappackiOrecksie sees cee eco e ess 600 
Homer, Mississippi River. -...-.-.--- a6, 590, 575 Burnside, Susquehanna River-...--.- 800 
Red Wing, Mississippi River...--.-- @ 28, 165 Collegeville, Perkiomen Creek. -..--. 600 

Mississippi: Skappacki@reek. cos. 255 sa = sci e8 600 
Brookhaven, Smith’s pond.......-..- 250 Doylestown, Randt Mill Pond-..-.. 100 
Centreville, Ashwood Pond...--..---- 500 18) UIST ee caeeee dares eSeene 100 
Friar Point, Mississippi River-..---. @112, 425 Gap; Pequea Creek:.-25- 2-3-2 -- 5.4 1,380 
Natchez, Lake Stowers...-.--------- 750 Gratersford, Perkiomen Creek, 
Woodville, Ogden’s pond. ....---- 500 Tower Danse ee Ter 600 

Missouri: Perkiomen Creek, Upper Dam...-. 600 
Bevier, Nisbeth’s pond...-.....----- 300 Green Lane, Perkiomen Creei, 
Boonville, Orchard Pond...-.-----.- 600 dower Dames sees nes fee coer <2 600 

Montana: Perkiomen Creek, Upper Dam.... 600 
Baker, Baker Lake.......----------- 1,050 La Porte, Celestia Pond..........--- 200 
Billings, Yellowstone River ....---.- 750 |; Lake Mokomo......-.....--2-.--- 200 
Glendive, Yellowstone River.......- 1,200 |: Moscow, Ergood Pond. .---- 3 400 
Lavina, Old Channell Pond.....-.-- 900 || Oaks, Perkiomen Creek x 600 
Malta, Alkali Lake. ...¢2...-..2-2-.- 900 Schuylkill River.......-.--------- 600 
WestrAlkali@ake.).2.<-52- 5-2-2 1,050 Orwigsburg, Moyer Pond.......-...- 340 

Miles City, Yellowstone River....... 1200 || Pen Argyl, Johnsonville Pond...... 100 
Roy, Box ‘Elder Creek............-- 750 Lake Pauponoming..........-..-- 100 

a Rescued from overflowed lands and restored to original waters. 
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CATFISH—Continued. 

Disposition. Number. Disposition. Number 

Pennsylvania—Continued. Utah: American Fork, Utah Lake... 3,000 
Pen Argyl, Seguin Pond............ 100 || Vermont: 
Smalls Pond epee san. ceaereeeaee oe 100 Brattleboro, Connecticut River... -. 180 

Perkiomenville, Perkiomen Creek. - - 600 Tay Pond)... <= 444 eee 40 
Phoenixville, French Creek..-...-.- 600 || Virginia: 
Rahns Station, Perkiomen Creek...-. 600 Byllesby, New River, Buck Dam... 400 
St. Clair, Kaufman Pond............ 680 New River, Byllesby Dam......- = 400 
Schwenksville, Perkiomen Creek Coeburn, Gibson Pond.............. 250 

OWOE Dams. cress -ceebecsece 600 Ivanhoe, Cripple Creek.............- 400 
Perkiomen Creek, Upper Dam.... 600 Wiki Creek: s.v2. asc cme e cece eeee. see 400 

Sewickley, Clinton Pond............ 800 NeWsRIVer ss isc hemes ne eae 400 
Spring Mount, Perkiomen Creek. - -- 600 New Market, Strickler’s pond......-. 200 
Valley Forge, Schuylkill River... .- 900 Woodsplane, Travis Mill Pond...... 800 

Valley Creek Pond...............- 300 Wytheville, Reed Creek, Stones Dam. 500 
Yerkes, Perkiomen Creek.--......-- 600 || West Virginia: 

South Carolina: Berkeley Springs, Sleepy Creek. -- -- 1,000 
Chester, Welch Fork Creek........-- 80 Cowen, Barbe’s pond............... 300 
Eureka, Slaton’s pond.........-...- 1,000 hittleton; Wolf Runs... s--2seecce 150 
Lowndesville, Rocky River.......--. 800 Philippi, Sugar Creek............... 900 
Salley, \Cook?s)pond sss .o.ccccese se se 1,600 |} Sleepy Creek, Sleepy Creek..-......- 1,000 © 

South Dakota: | Wisconsin: 
Conata, Huether’s pond.........-.-- 300 Bagley, Mississippi River........... a 70,000 
Dallas, Valley View Lake......-.... 800 Beaver Dam, Beaver Dam Lake.... 2, 400 
Faith, Stewart’s pond..........-.--- 200 Boulder Junction, Grassy Lake..... 1,000 
Fort Pierre, Reese’s pond.-.....-.--- 500 Campia, Hemlock Lake............. 600 
Sorensen Pond..........-..-...--. 500 Clayton, Mississippi River.......... a 82,100 

Quinn, Johnston’s pond..........--.. 300 Hazelhurst, Little Wind Pudding 
Reeder, Duck Ponds o- 2. sees eee n= 400 Bak hears saws cicneenen seceeee 800 

Taisey7Spondia so. 5 tse semen cee 400 La Crosse, Mississippi River.......-. a 764, 100 
Spearfish, Johnson’s pond.......-.-- 300 State fish commission. .....-..-... 7, 200 

INelson’s) pond! a psacsacs=ch sence 300 Lynxville, Mississippi River........ a 70,000 
Tip Mogseks MOU cia. sence scanerts 400 Narrows, Balsam Lake........-...-- 600 
Tyndall, Merkel Lake...........-.-- 400 New Lisbon, Lemonweir River... .. 900 
Wall, Babcock’s pond............--- 300 Prairie du Chien, Mississippi River - a 101,000 

Tennessee: Solon Springs, Lower Twin Lake.... 150 
Cleveland, Mitchell’s pond........-. 1,000 Tomah, Water Mill Pond..-........ 10, 800 
MeMinnville, Collier’s pond.......-.- 250 || Wyoming: 
Ramer, Huggins’s pond.....-.....-- 500 Rozet, Jackson’s pond...-.........- 300 
Springfield, Old Deerlick Pond...... 250 South Hay Creek Pond.........-.. 600 
Tullahoma, Cumberland Mill Spring Wiptou;, Goss’S PON sess se ecs eee 300 
PONd eee. erence eee 1, 250 

Walling, Orchard Lake............- 500 Total esse ss eecsacece ss osssse 12, 639, 830 
Texas: Belcherville, Belcherville Lake 400 

CARP. 

Arkansas: Black Rock, Black River. - a2 885 || Maryland: Lanham, Cook’s pond. .... 200 
Illinois: Massachusetts: Norfolk, Hillside Pond. 15 
Aquaka, Mississippi River.......... @ 1,345 || Minnesota: 
Blanding, Mississippi River...-...-..- a 189, 000 Clearbrook, Olson Lake.........-..- 240 
Dallas City, Lake Keokuk.........- @1, 235 Homer, Mississippi River..........- a 10, 083, 300 
Galena, Mississippi River.-........-.- @ 2, 205, 000 Red Wing, Mississippi River........ a 271, 460 
Meredosia, IHinois River..........-- a 18,700 |} North Carolina: Monroe, Shute’s pond. 15 
New Boston, Mississippi River-....-. @ 21,390 || Ohio: 
Sand Prairie, Mississippi River.....- a 1, 445, 000 Oak Harbor, Portage River.......-.. + 11, 000, 000 

Towa: Port Clinton, Portage River......... 7 11, 800, 000 
Clutier, Simsen’s pond............-- 375 || South Carolina: Macedon, Bogy Branch 
Fairport, Mississippi River.........- + 899, 000 Ponds: ediceseecesieaseee oaceecceae 15 

Mississippi Rivels<s-scsesiceesce = a 2,687 || Wisconsin: 
Hurstville, Mississippi River.......- 2 65, 000 Bagley, Mississippi River...-..-..--- a 410, 000 
Lanesville, Mississippi River......-.. @ 107, 000 Clayton, Mississippi River... ...--.- a 86, 500 
McDolons Dam, Mississippi River-.-- a 29, 000 Frenchtown, Mississippi River... -. a 24,000 
North McGregor, Mississippi River-.) @ 1, 230, 000 La Crosse, Mississippi River-.-...... @ 2, 450, 000 
Pleasant Creek, Mississippi River. - - a 148, 900 Lynxville, Mississippi River...-...-- a 146, 600 
Smiths Ferry, Mississippi River..... a 801, 100 ———_——__ 
Waukon, Mississippi River-.......-. @ 15,000 Total { 19, 754, 060 

Kansas: Tribune, Rafter’s pond..-..... 100 Bi Se 2 arate scree Wy esate 2) (0.00) 

a Rescued from overflowed lands and restored to original waters. 
+ Exclusive of 2,400 lost in transit. 
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ToTaL DISTRIBUTION OF FISH AND FisH Eaas, sy Species, Fiscan YEAR 1919— 
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BUFFALOFISH. 

Disposition. Number Disposition. Number. 

Arkansas: Black Rock, Black River... 24,850 || Louisiana: Atchafalaya, Atchafalaya 
Uae ee - Aes and ini butanes se ses eeeeee +110, 940, 000 

Aquauka, Mississippi River. -..-..-.- a innesota: 
Blanding, Mississippi River..-.---.-- 2150, 100 Homer, Mississippi River........... a 584,690 
Cairo, Mississippi River...-.------- @ 24,000 Red Wing, Mississippi River.......- a 4,075 
Se ig pies rol Aemeacee ; a ieipph Friar Point, Mississippi 

allas City, Lake Keokuk..-.-..--.-- a1, IVOR MS hea ce meses eee oe eee eae a 4,950 
Galena, Mississipp. River........-.- 276,700 || North Carolina: , 
Highland, Dubach’s pond..-.-..-..--- 100 Badin, Tallassee Lake..............- 125 
Meredosia, Illinois River....---.---- 217,000 Corinth, Buckhorn Pond...-......--. "5 

Meredosia Bay ...--.----.--------- 100 Pee Dee, Blewett Falls Lake........ 125 
New Boston, Mississippi River... .-- 35, 035 Raleigh, Milburnie Pond..-.-...-.-.- 75 

' Sand Prairie, Mississippi River... -. - @ 323, 600 e pock Hill, Catawba River.......... 75 
owa: , o: 
Bellevue, Mississippi River....-.-...-- 210,075 Port Clinton, bakeries) 25-52-55 1,110 

Fairport, Mississippi River.......... { t ate oe Witoe Bay..-----++-+--++++++- 1,110 ; sconsin: 
McDolons Dam, Mississippi River... a 26, 000 Clayton, Mississippi River........-. a2 104,000 
North ee Mississippi River. - 2812, 000 La Crosse, Mississippi River......... 3, 000 
Pleasant Creek, Mississippi River... @ 136, 500 Lynxville, Mississippi River........ 218,000 
Smiths Ferry, Mississippi River... -. @ 126, 400 Prairie du Chien, Mississippi River. - a2 80, 000 
Sny Magill, Mississippi River.....-.. @ 2,000 Wyalusing, Mississippi River....-..- a 24,000 

Kentucky: ——_—_—_—_—__ 
East Cairo, Ohio River..-.--.-----.- a 20, 000 Total { F111, 100, 000 
Haags Spur, Prairie Lake........... @1,500 Horas ky ahaa ol eis meat 2,596, 335 

SHAD. 

District of Columbia: Highway Bridge, Oregon: 
Potomac River.......--------------- +300, 000 St. Helens, Willamette River....... +11, 716, 700 

Mis viaud: es = ein ‘ Willamette Falls, Willamette River.| +3, 449,000 
Broad Cree otomac River.......- , 632, 730 Jirginia: 
Dogue Creek, Potomac River....----| 7,385,330 Craney Island, Potomac River...... 816,840 
Hascain way Sreek, Eotorac Hiver. -|t nei 660 Tie Hunting Creek, Potomac 
Pomonkey Cree otomac River..-} $3,744, 280 UV ORs loce ics jan saccine eee eeeiee + 3,549,520 
Swan Creek, Potomac River......-- Tt 4, 207, 450 Occoquan, Potomac River.......-..- + 4,879,970 

North Carolina: Edenton, Albemarle Pohick, Potomac River..------.-... +4, 292, 770 
DOUM Gee aches eee eceme eee see + 23, 694, 000 a 

Totals xo oet coceneeheceeceseseces + 84, 024, 250 

ALEWIFE. 

Maine: Damariscotta Mills, Damaris- 
COttaeRiviers sess aece scans soe T 25, 000 

WHITEFISH. 

TIdi:ho: Fish Haven, Bear Lake..-..--} 1,295,000 |} New York: 
Illinois: Spring Grove, State fish com- Allan Otty Shoal, Lake Ontario. ... +560, 000 pring : : 

TMISSTOM Se oe o Seeine Hssesctroeeneceeeaoe *5, 000, 000- Bear Point, Lake Onatrio........... +4, 300, 000 
Michigan: Cape Vincent, State fish commission.| *9, 000, 000 

Alpena, Lake Huron....-.-.-%-.---| $3, 611, 000 Charity Shoal, Lake Ontario. ....... 900, 000 
Cheboygan, Hammond Bay...-.-.--- 73, 611, 000 Dutch Point, Lake Ontario......... $3, 250, 000 
Crystal Falls, Anderson Lake. ....-- +240, 000 East Charity Shoal, Lake Ontario... 7200, 000 
HONtUM OA KON=. 5c. 2 52-2 sees +240, 000 Fox Island, Lake Ontario..........- $2, 550, 000 

WatroitAquanium==. 2220-2 acess *280, 000 Fuller Bay, Lake Ontario........... 73, 150, 000 
State fish commission. -....--....-- *20, 000, 000 Galloo Island, Lake Ontario......... 875, 000 

Escanaba, Lake Michigan.........-. 72,128, 800 Grenadier Island, Lake Ontario-...-. +6, 400, 000 
Gilchrist, Lake Michigan. ..........-. 71, 216, 400 Hardscrabble Shoal, Lake Ontario. . 100, 000 
Gould City, Lake Michigan. .-....... | $912,300 Hayes Point, Lake Ontario. -.....-- 525, 000 
Houghton, Lake Superior.........-. +3, 750, 000 Henderson Harbor, Lake Ontario.-.| {3,150,000 
Marquette, Lake Superior..-......... +3, 750, 000 Mud Creek Bay, Lake Ontario. -..... +800, 000 
Norwood Reef, Lake Michigan. ...-. , 000, 000 New York, Aquarium........-.---.. *500, 000 
St. Ignace, Lake Huron.....-....... 71, 520, 500 Niagara Falls, Niagara River....-.. +750, 000 
Sand Bay, Lake Michigan........... +4, 000, 000 Plattsburg, Lake Champlain......-- +750, 000 

Minnesota: Point Peninsula, Lake Ontario...... +800, 009 
Duluth, Lake Superior...-.......-.- +10, 000 Port Henry, Lake Champlain.....-. 7400, 009 
Turner, Wilson Wake-..--..---..2..- +300, 000 Pulaski, Wake Ontarionsseseesceeeee 1, 000, 000 

a Rescued from overflowed lands and restored to original waters. 

30286°—21——6 
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WHITEFISH—Continued. 

Disposition. Number. Disposition. Number. 

New York—Continued. Ohio—Continued. 
Rouses Point, Lake Champlain. ...- +350, 000 Put in Bay, State fish commission. -.} *10, 800,000 
Three Mile Bay, Lake Ontario. ...-- +1, 510, 000 Toledo, Wake: Hriess) 2282 sp sereeeeoe +10, 000, 000 
Tibbetts Point, Lake Ontario....... 72,000,000 || Pennsylvania: Erie, State fish com- 
Van Schaick Shoal, Lake Ontario...; 73,000,000 MISSION 2-2). ot Weare meee Ree ae eee +37, 070, 000 
Watkins, Seneca Lake. ..--.--.---.- +750, 000 || Utah: Provo, Utah Lake.............- +200, 000 
Wilson Bay, Lake Ontario.....-.-.- 74,350, 000 || Wisconsin: 

Ohio: Amnicon River, Lake Superior...... +210, 000 
Isle St. George, Lake Erie.........-- +6, 300, 000 Madison, State fish commission. ....| *20, 000, 000 
Kelleys Island, Lake Erie...-......-. +25, 000,000 || Canada: South Bay, Dominion of 
Marblehead, Lake Erie.....-.-.----- +10, 000, 000 Canada fo ie ase teeta eee ence *9, 000, 000 
North Bass, Lake Erie.-..-=-...---- +25, 000, 000 oa 
Port Clinton, Lake Erie..........--.- $15, 000, 000 Total #111, 650, 000 
Put in Bay, Lake Brie..........---. 130; O0OKO0O Nees scorers ai tre etre an ty aes 7198, 715, 000 

LAKE HERRING (CISCO). 

New York: New York—Continued. 
Allan Otty Shoal, Lake Ontario...-- 71, 800, 000 Point Peninsula, Lake Ontario......| $1,495,000 
Bear Point, Lake Ontario.........-- +7, 900, 000 Three Mile Bay, Lake Ontario.....| 73,500,000 
Charity Shoal, Lake Ontario. .....-. 4, 200, 000 Tibbetts Point, Lake Ontario......- 74, 500, 000 
Dunkirk, State fish commission ....- #32, 500, 000 Van Schaick Shoal, Lake Ontario...| 72,100,000 
East Charity Shoal, Lake Ontario... 7500, 000 Wilson Bay, Lake Ontario........- 79, 650, 000 
Fair Haven, Lake Ontario.......... +1, 225,000 || Pennsylvania: Erie, State fish commi- 
Fox Island, Lake Ontario..........- 9, 400, 000 SION oes leet oe Secs enema suse seeee +88, 700, 000 
Fuller Bay, Lake Ontario..........-. +9,350, 000 || Canada: Kingsville, Canadian Gov- 
Galloo Island, Lake Ontario........- +7, 500, 000 ernment (2 Wauseon eae oee ace em ceria #25, 500, 000 
Grenadier Island, Lake Ontario... -- +14, 800, 000 
Hayes Point, Lake Ontario. .....--- $540, 000 Total {38 700, 000 
Henderson Harbor, Lake Ontario...| 1,320,000 <j CRahy 4 eel ged MU OR TONLE +86, 180, 000 
Mud Creek Bay, Lake Ontario. ...-. +6, 400, 000 

SILVER SALMON. 

Oregon: Washington—Continued, 
Applegate, epee Creeks.2522-- 494, 650 Hamilton, Alder Creek...........-.- +2, 087, 000 
Estacada, Clackamas River. ..-..-.--- 2, 200 Quilcene, Big Quilcene River..-..... 274, 000 
ae OSU RIVeLs = sen eeece ieee 97, 500 Little Quilcene River...--....--.-- BO, ooo 

ashington: . A 6 
Birdsview, Day Creek.....-------- 15, 000 Quinault, Quinault Lake............ { 419, 400 
Grandy Creek... 8002.2 ee { +2, ou) Bt Sultan; Elwelli@reek-2.-2-es-o-see + 2, 157, 600 

Brinnon, Walcotts Slough.......---- 55, 000 Total {t 7, 464, 020 
Darrington, Bennetts Slough... ----- 718, 900 Sra” a Sle aaa 2, 345, 730 
Duckabush, Duckabush River..-.-.-- 153, 380 

CHINOOK SALMON. 

California: Oregon: 
Baird McCloud viviver...c2- 2 ------ 2, 280, 000 Applegate, Applegate Creek....-...- 30, 850 
Battle Creek, Battle Creek. -.....--- 4, 509, 000 Clackamas, Clackamas River...-.-.-- 2, 981, 000 
Mill Creek, Mill Creek.....--...--.--- 3, 498, 800 WallamettewRiver. o---- 5 ses serene 100, 000 
Sisson, State fish commission.....---.| *11, 802, 500 Estacada, Clackamas River .-...----- 889, 500 

New York: River Mill, Clackamas River......-- 322, 000 
Allan Otty Shoal, Lake Ontario..... + 58, 000 rail ROgUeIRIVeLcssee sere esses 1, 003, 100 
Cape Vincent, St. Lawrence River - - + 133, 000 || Washington: 
Carleton Island, St. Lawrence River. a a0 poker paEe Geet aT roar 86, 500 

ss A 0 ig White Salmon, Big ite Sal- 
Char ity Shoals, Lake Ontario......- { 30, 000 mon River.....- i a dis ORG At. Ea 102, 000 

Dutch Point, Lake Ontario......-... 8, 500 Birdsview, Alder Creek.....-.....-- 55, 000 

Fox Island, Lake Ontario..........- a 00 ny Ce eee { 107 600 
- 35, 000 ittle ite Salmon, Little ite 

Fuller Bay, Lake Ontario.........-- 15, 000 Salmon River..... waa seer amare 9, 177, 500 
Grenadier Island, Lake Ontario. .... { + 70, 000 Quilcene, Big Quilcene River.......-. + 18, 250 

34, 000'}| Quinault, Quinault Lake ieee 
Hardscrabble, Lake Ontario....-.---- 33, 000 ? Seite a 109, 400 
Hayes Point, Lake Ontario..-..-..-- 28, 800 Sultan, Elwell Creek.....---..-....- + 246, 430 
Fi : a 35, 000 a Tibbetts Point, Lake Ontario....--- { il 3 000 #11, 802, 500 

Van Schaick Shoal, Lake Ontario- - - 25, 000 Total. sons eseeaceeeceteeee ns 71, 016, 600 
Wilson Bay, Lake Ontario...-...--- 8, 000 34, 400, 150 
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Torat DistriBuTION or FisH aNp Fisn Eaas, BY Species, Fiscan YEAR 1919— 
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BLUEBACK SALMON. 

Disposition. Number. Disposition. Number. 

Alaska: Washington—Continued. 
Afognak, Hatchery Creek.-.......-.. 73, 971, 000 Little White Salmon, Little White 

aoe +12, 745,000 SalMonvR vere esse ee eee 939, 960 
Metmiks Wakes sacsccsssce-sa-ecessee ? 

Tey Quinault, Quinault Lake on C00 
Yes Bay, Hatchery Creek.........-- + 26, 650, 000 ae ‘ Se ne ete a | NONOLS,\000 
ake MeDonalde--- --2 --<cem sos 8, 679, 700 || Canada: Frasier River, Canadian Gov- 

Oregon: Bonneville, State fish com- CLTINON Gaesem se semis alo solvate eee *20, 700, 000 
TMISSI ON aeee eels cis oatasienreicc.ccasbcemiees +3, 440, 100 —_—_——__—— 

Washington: *24, 140,100 
Baker Lake, Baker Lake............ 8, 622, 000 MOtal sess Recent aseeeeass +39, 756,000 
Birdsview, Grandy Creek..........- 45, 560 37, 642,220 

HUMPBACK SALMON. 

Alaska: Washington—Continued. 
Afognak, Hatchery Creek.......-..-- + 483, 000 Duckabush, Duckabush River...... 369, 958 

Dotmiko Rivers. ss. cesses eee te +1, 659, 000 Quilcene, Big Quilcene River.......- + 385, 500 
Yes Bay, Hatchery Creek.........-- + 930, 000 —— 

Washington: | Total + 5, 426, 500 
Birdsview, Grandy Creek.......-- I OGOS ODDS |) fi Anca sees sisias Sis 18s Svea lose 369, 960 

CHUM SALMON. 

Washington: = Washington—Continued. 
Birdsview, Grandy Creek.........-- + 848, 840 | P ay eee To : +1, 165, 000 
Brinnon, Waleotts Slough...........| $1,850,000 || Quileene, Big Quilcene River... .... K ” 470, 000 
Darrington, Bennetts Slough... ..-.- ce 0 Little Quilcene River............- ee Ga 

Duckabush, Duckabush River....-- { 2. 803’ 160 , 
, ? 

Little White Salmon, Little White Total + 6, 253, 640 
Salmon) River s-eepes senses -Seicer EGORSOOH| |p PART meee co 7 9 ohare an sence mee 3, 663, 760 

STEELHEAD SALMON. 

Maine: 
Farmington, Clearwater Lake......-. 1,011 
Grand Lake, Grand Lake..........-. 34, 938 
Hiram, Hancock: Brook:.---+-.--.-- 400 
Otis; Green Wakes ccs seecen- ese 11, 232 

Massachusetts: Woronoco, Big Pond.. 1,300 
Michigan: 
Charlevoix, Paddock Creek........-.. + 28,125 

Pine Take: 222 toc. «cee seceict tee 24,358 
Minnesota: St. Paul, State fish com- 

MMISSIOMS eee dee wees eae couee ce setae * 125, 000 
Nebraska: 

Alliance, Niobrara River. -.......--. 4,800 
Andrews, Russell Lake.............. 6,000 

MBipoN Riven t casei e i lee a 9,000 
New Jersey: Hackettstown, State fish 
COMMISSION ere seers eee csioae mista state * 25, 000 

New York: 
Albany, State fish commission... -.. * 200, 000 
Oakdalevapplicants: 222-2222 --2=\5e * 100, 000 
Pawling Gow bonds: 2525-0... see 440 

Hockey, Pond sie i cos2 tes cc sees 880 
Port Henry, Lincoln Lake. . Ze 4,500 
Rosedale, Clear Creek.....---.--.-.- 880 
Muxedo applicant s..\.0------2--<s¢ * 25,000 

eee te, Applegate Creek plegate, Applegate Creek........-. 32, 000 
SEAS Cinders Rivera aesears 5, 000 
Mecca, Shitike Creek. ........-...-.- 20, 000 
rail esos Te PRI er ss .22 525s emacs 775, 000 
Upper Clackamas, Clackamas River. 10, 500 

Vermont: 
Brattleboro, Newton Pond.......... 1,000 
Castleton, Lake St. Catherine. ....... 4,500 
Holden, Chittenden Dam.........-.- 10, 086 
Middlebury, Leicester River........- 4,500 
Middlebury River.........-.------ 4,500 

Readsboro, West River....-. Jeesaas 600 
Roxbury, State fish commission..... *50, 000 

Washington: 
Birdsview, Grandy Creek..........-. 198, 865 
Quilcene, Big Quilcene River......- 170, 000 
Stevenson,Skamania County waters. * 103, 000 
Sultan; ElwellCreek. - 2c. 92, 500 
Vancouver, Clarke County waters... * 102,000 
Washougal, Washougal River. ...... t 100, 000 
Yakima, Naches River........-..-.- * 25, 000 

Wyoming: 
Beulah, Miller Creek ..........--.-.- 2,500 
Lander, Atlantic Lake............-. 6, 000 

Harrison Wake soso sae creiceie 3, 000 
TWander' Creeks ...32002.. 2 asia. s 3,000 
Popo Agie River ....... 6,000 
Silas: Laker tst sone seecis eis 3,000 

Rock Springs, Fremont Lake. t 20, 000 
Saratoga, Upper Lake Creek....-... 5, 000 
North Platte River.............-.- 16, 000 

Sheridan, State fish commission... .. * 50,000 

* 805, 000 
Tovalte es ccisese ca eeteeacecse ft 128, 125 

1, 493, 290 
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Totat DistrrBpuTION oF FisH AND FisH EaGs, By Species, Fiscan YEAR 1919— 
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ATLANTIC SALMON. 

Disposition. Number. Disposition. | Number. 

Maine: Maine—Continued. 
Blanchard, Piscataqua River........ + 52, 500 Monson, Davis Stream.............. + 52,500 

Begwanillo/ Plesant tere 228100 flee soy || Mec nt Wenner. cote aca +243, 100 rownville, Mt Rivers sescees- ast Branchi\. Suse Ceesee cee eeee 
Cherryfield, Narraguagus River..... : 437, 500 Orland) Orland Riversec-o- see eee 700 
Columbia Falls, Eleasant Ri Vieree = se { eu a Suey, iseateaa River, West 
Dennysville, Dennys River....-..-.- 37,5 IW ite Mes Saco sedorccrscetcdsass + 52, 000 
Dover, Sebec Lake....... eeans nseee + 52, 500 : 
Caos one, Penobscot River, East + 194, 400 Totaliic. cates keene eee ie 390, 000 

Katahdin Iron Works, Pleasant River) + 52,500 

LANDLOCKED SALMON. 

Maine: Maine—Continued. 
Belgrade, Great Lake. ......./...---- 76.000 Princeton? Bigiuakessoee—.8 seen + 10,500 
Brooks, Passagassawaukee Lake. - .. +6, 000 Grand Malis Pond) 2.252 9s2e + 6,000 
Brownfield, Burt Meadow Pond. . 72, 400 Sebago Lake, Sebago Lake......._.. + 9,600 
Caribou, State fish commission... ... * 405, 127 Stockholm, Square Lakers sirsicones + 18, 000 
Danforth, Grand Lake.............. 24,000 || Walkers, Squa Pan Lake............ +9,000 
Dedham FU Siete subs boeseceeoee 32, 000 Webster, Chemo Lake............... + 7,500 
Dexter, Lake Wassookeag.........-- +6,000 || New Hampshire: 

Mains Brookes open saan oe ane i aay ae wore wale ee Se earner 456 
TeAbbaus) dd e{oyaloki a Aes eee Se s anaan?) Clark Pond oc 222c 4 ee ene + 1,000 

Fast Orland, Toddy Pond.......... + 69, 925 Cumming Pond: 20121).5./0,5 2h) + 1,000 
Ellsworth, Beech Hill Lake......... + 10, 500 Aap aXe 2X0) 01 (Neng Meare hie fg ne eae Oa 800 
Farmington, Clearwater Lake....... +6, 000 Sweet Ponds i yesss aie eee 800 
Crystalake ls ass See ae 76,000 Tewksbury Pon dsece soe. se sseseee 800 

Forest, Farrar Lake._.............-- +6, 000 Colebrook, Diamond Pond....-..... fF 2, 400 
Franklin, Molasses Pond............ Lee ee Long Ponds eI: 5,000 

. i | 7,500 aconia, Winnisquam Lake......... 6, 000 Grand Lake Stream, Dobsis Lake...{ 400) || Newport, Cold Pond esses o222. 000 
Grandaieake { 711,445 eHotet ena Pleasant Lake........- 5, 400 

pe ra ea eer 28, 738 ew York: 
Guilford) Piper Pondss cen), ase T 6, 000 Forestport, Honnedaga Lake... ....- + 6,000 
peatland see Moose Bake se cmoses t ee on eo Bigukock Wake. 222 272es2 1% goo 

ole Ole Deak ewes ace eee Cl:de Pay BA he es Se ea eo 4 
Houlton, Drews Lake.............-- tT 12/000 North Creek, Moose Pond..........- 13, 000 
Indian. anding, Indian Landing Seon oe Newco Lake Sirehesieae gk een 1 ® 000 

TOOK ee ei eee cis aoe ae aCe 7 ort Henry, Linco: Ake coe stente 000 
Tsland Falls, Mattawamkeag Lake.. t 10, 500 Port Jervis, Cahoonzie Makes ae ” 400 , 

Jackman, Lake Wood. ...........-.- 5, 000 Thurman, State fish commission... - + 15, 000 
Kineo Station, Moosehead Lake..... 77,500 || Vermont: : 
‘ pices RIVer Ge nonca tila : i a Beecher Falls, Connecticut Lake... 1? a 
ambert Lake, Lambert Lake. -..-... - se S 

Livermore Falls, Basin Pond. <.2 i 3000 || Canaan, Big Averill Lake........... 500 
icolin, Nicolin Lake. .:..22.cel2.2- 10, 000 . . e + 3,600 

North Anson, Embden Pond. ...... + 9,000 Little Averill Lake. -.-........... { ”300 
Norway, Virginia Lake--........... 19 Newport, Salem Pond............... 300 
Aus Raa hee aera eat a8, aan Orleans, Willoughby Lake.......... 600 

x Broo >. reams ossas 
Pembroke, Boyden Lake............ T 8, 000 * 405,125 
Pork Barrel Brook, Pork Barrel Potalia nc... Mc seca eae eee + 424, 870 

IBTOOK: oectise sass iain eects RNs 10, 000 182, 560 

RAINBOW TROUT. 

Alabama: Munford, Salt Creek... ...-. 7, 200 | Arkansas—Continued. 
Arizona: Saint Joe, Richland Creek..........- 1, 200 
ae Fork, chino Cred 2,000 ae Tomah aye Creektaeceen ca. aaa 3, 000 

yicamore! Creek. 222 sseeci se 2,000 olorado: 
Benson, Kiper’s Pond...........- 5,000 || Alma, Lake Emma.......- 3,000 
Clarkdale, Black Canyon Creek 2,000 Basalt, Frying Pan River-. Bets 1,000 
pee Aish Creckcep eer ee ee eee eee 10, 000 Bear Creek, Bear Creek. --........... 1,000 
Grand Canyon, Hermit Creek ....... 2, 000 Buffalo, Wigwam Creek....-........ 1,000 

RK seuee, SaltiRiver ujesoo.2 0 ses 3, 000 peels pave cred Bae Sl aeanley a 1,000 
rkansas: ast Io) =) apie pe aaa in 1,000 
Cravette, Spavins Creek............. 1,685 Gunnison} Riven seteeeesseteaeeee ib 000 
Decatur, Spring Creek Pond. ..-..... 500 Cimarron, Little Cimarron River. --. 1,000 
Harrison, Buffalo River............. 1,500 Colorado § rings, Cheyenne Lake... 2, 000 

Crooked! Creek: Ho. ea2e. Son as ees 9,000 Cotopaxi, Lake Creek Lake. .......- 2,000 
Hou ey Creelone sean ee eee e eee eee 7, 800 Spruce Creek Lake..............-. 1,000 

Rogers, Spout Springs Pond........ 100 Creede, Rio Grande River........... 2,000 

a Exclusive of 7,000 fry lost in transit. 
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Toran DistrinuTIoN oF FisH AND FisH Eaas, By Sprcres, Fiscan YEAR 1919— 
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RAINBOW TROUT—Continued. 

Disposition. Number. | Disposition. Number 

Colorado—Continued. Kentucky: 
Denver, Bear Creek. ...0...-..0225.2 1, 000 Bowling Green, Drakes Creek... --- - 4, 050 
Durango, Cascade Creek_..........-- 1,500 Jenninps| Creeks 5.2 eet ecseeeee 115 
Iermosai@reeks 2 teehee on eee 1,500 South Union, Clear Creek. ........-- 85 
IPotatowbakeuc <9. 2 5c sa 1,000 || Maine: Portland, Pleasant River... -.-. 800 

Edwards, Fagle River.............-- 2,000 |) Maryland: 
Wake@reeketss: 9:4. 4 eee 2,000 Baltimore, State fish commission. - - * 50, 000 

Fairplay, South Platte River. -...-- 3,000 Brown, Turkey Branch..........-.. 4,000 
Fort Collins, Cache La Poudre River. 2, 000 Carrollton, Greens Run.....-..------ 600 
Gunnison, South Beaver Creek....-.- 1, 000 Friendsville, Savages Pond......--.- 700 

Momichu@reelkes) cc cnc eeeeecceee 1, 000 Kensington, Cedar Pond........---- 500 
Hillside, Dismore Creek Ponds....-. 4,000 Oakland, Big Youghiogheny River. . 2, 100 
Leadville, Evergreen Lake........-. 10, 000 Mir diyg@reek= = -een se ee seats: 1, 400 
Ea] fi Moon Creeko =... hoes. eee! 1,000 Rawlings, MillCreek...........-.--- 1, 400 
Murquoise bakes sone eeeee rae 15,000 Ruxton, Callendar House Pond..... 500 

Loveland, Big Thompson River and Takoma Park, Sligo Creek.......... 300 
RN CHEGee eee Se a oe 5,000 || Massachusetts: 

iBuckhorneRiver ese sane a eenen ee 1,000 Athol Make Wlis-rio ase Sees se 3, 000 
Buckhorn River, North Fork. ---- 1,000 Great Barrington, Williams River... +1, 500 
Cedar Gress tt es eo ane 1000 || Lowell, Burgess Pond.............-- 600 
Wow Creeks ee 1, 000 HorgesPond): 9:2 2s soe Sse tee oe 700 
NOx, Crecketeas sass ese en ee en ie 1, 000 On pyPondesncte ce tee ee eae coe 700 
Mullin ForkiCreek. 2 .22.-122.2.2: 1,000 |, Long Sought For Pond.....-....-. 700 
NOTE Cree Kees emacs esac eee 1, 000 SpectaclesPond eens = sees) sas eeee. 600 
iWiest Oreck ata eee rare 1, 000 WoronocoMBistPond. sess see seeae see +6, 000 

Lyons, North St. Vrain Creek. ...... 1,000 || Michigan: — ? 
Ouray, Lake Lenore...-.....:....--. 2, 000 Amasa, Little Hemlock River... ..- 300 
Parlin, Tomichi Creek.i.222 22... 25.- 1,000 Bessemer, Pine Creek. ............-- 300 
Parshall, Grand River..... ae 2, 000 Powder Mill Creek, East Branch. . 300 
Puzzler, Forest Lake........... eee 500 || Buchanan, McCoyes Creek.......... +2, 000 
Rimedimikuedi Makes seeeecseesee se 1, 000 Sampson (OE) Saon side see hatiseancine +2, 000 
Salida, Little Cochetopa Creek. ..... 1,000 || Crystal Falls, Michigamme River. -- 2,400 
iMarshalliCreeks::22Gses 0s = 4aseeee 2,000 || Paint Riverssc2scc. (cles eek 300 
PonchaiCreeken ss sce eet essen 2,000 Grayling, Tillula Lake.....-........ 8, 000 

Sapinero, Gunnison River........... 1, 000 Houghton, Dees Pond..............- 1, 750 
Soap Creekscesb ea sk sac c ees cases 1,000 Lake Paine ys oo. 232085. samen 1, 200 

Snowmass, Capitol Creek.......-.... 1,500 Redndzelakers- see eesesee see oeee 1,800 
Sopris Creeka jee utes ue ee a 1,500 || ‘Indian River, Sturgeon River....... 2, 000 
WicodyOreeke2 sites aoe 2. souk aoe 1,500 || ron River, Paint River............. 300 

Steamboat Springs, Maida Dawn | Marquette, Bagdad Lake...........- 150 
Telco yan ae cba Ne een En Win rule As 1,000 || Niles, Dowagiac Creek............-- +4, 000 

Sulphur Springs, Big Slough Pond. 1,000 |, Madison’@réek = 5s eeee e +2, 000 
Deep Slough Pond..........--.--- 1, 000 || ipokazon) @reclkieeene poser eee eee 72,000 
Grandi versa ects see e aa aen ee aoe 2,000 || Summenville Creekesssees sees sees 72, 000 

Tabernash, Ranch Creek.......-.--- 1,000 || Petersburg, Crystal Pond........... 1, 000 
Tolland, Newcomb Creek........... 1,000) || Petosky, Heber Creek. .....:-...:-2- 4, 000 
West South Boulder Creek........ 1,000 || Republic, Black River.............. 400 

Trinidad, Purgatory River, Middle Stambaugh, Bush Creek..........-- 300 
OTK ee serene ey eee te saa ae 3, 000 Traverse City, Boardman River..... 4, 000 

Troublesome, Birdseye Creek.......- 1,000 Shelby, Powers pond............... 1,000 
Colduwatern Credke eee see eee 1,000 Sidnaw, Sidnaw Creek.............. 3, 600 
Troublesome Creekeen soe eee 1,000 Six Lakes, Flat River.............-- 2, 000 

Walsenburg, Orchard Lake.........- 1,000 Wakefield, Jackson Creek, West 
Wasatch, Beaver Dam Lake........ | 1,000 Branch seins. ees cise sate see se Sosa. 2, 400 

Clear bakes eset co seen eros 1,000 || Minnesota: 
Woodland Park, Bear Lake......... 2, 000 Benidje, Burdette Creek............ 1, 034 
Noninfeld akesee se. se senate 3, 000 DeepyWakew sa sieke oes se eta 1,133 

Georgia: Caledonia, Crooked Creek.........-. 450 
Dillard, Beanert Creek.........-.... 2, 500 Crooked Creek, South Fork....... 450 
Helen, Chalahoochie River.......-... 15, 000 Crystal Valley Creek.............. 450 
Lakemont, Tiger Creek...........-.- 2, 000 Dexter Creeks ws sue ee ee 450 
Rabun Gap, Bettys Creek........--. 2, 500 Hast Beaver Creekie. s.2202e 2 sence 450 
Rome, Mountain Lake.......---.-.-- 3, 600 Thompson Creek... . 450 

Idaho: West Beaver Creek. ee 450 
Ashtone sand! Creeks se: 4-2 ssse-42ee 2, 500 Winnebago Creek. ................ 450 
Boise, Arrowrock Lake.......-.-.--- 17, 000 Clearbrook, Falk Lake..... Peon 33) 
Fish Haven, Bear Lake.........---- 1,000 Dover Bear Greek? ee 1, 700 
Payette, Shamberger’s pond.-....-..- 6, 000 @ascade Creek, o2- 22s Seckeesces eee 2,125 
Pocatello, Rabbit Creek. ..........-- 28, 000 INorthys ranch sa 28 sen nee 1, 000 
Sand Point, State fish commission. - * 50, 000 ly. Gardenv bake uns jsaees sa cee ee 3, 000 
ppencer applicant) ssc.. -24.<--1 see *25, 000 Lewiston, Enterprise Creek.......-.- 850 

Towa: Hemingway Creek. ........-..2.-- 850 
Cedar Rapids, applicant ..........-.. * 2,000 Whitewater Creek, Middle Branch. 1, 275 
McLeod Springs Pond.......-...-- 400 Whitewater Creek, South Branch. . 1, 700 

Jackson Junction, Goddard Creek... 2, 000 Minneapolis, Nine Mile Creek. ...... 1, 700 
Lansing, State fish commission... -- *70, 000 Nine Mile Creek, Right Branch... 1, 275 
Manchester, Spring Branch... -.- sale 2, 800 Minnesota City, Bear Creek......... 850 
North McGregor, Bloody Run.....-.- 1, 275 Middle Valley Creek...........-.. 850 

Giard Creeks ee. Nase. eek see cae 3, 250 Rupprechts Creeks .o 5. oso sec eee 850 
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RAINBOW TROUT—Continued. 

Disposition. Number. Disposition. 

Minnesota—Continued. | Montana—Continued. 
Minnesota City, Speltz Valley Creek. 1,275 || Bozeman, Middle Creek...--...-.... 
Pillager, Peterson Creek..........-.- 1, 275 North Cottonwood Creek........-- 
Plainview, Wattewater River, North North Twin) Lakes. 2:5: eee 

Branehss5./.5. 482205 gsteste sea 3, 000 Ole) Olson Wakes 22 ioe eee ee 
Preston, Camp Creek........-.------ 850 Pass\Creekeire. eae Whee 

North) Branch<o-ssheses2 eee e == 425 Pine Creek. .....--- 
Partridge Creek 425 Reese Creek.........- 
South Branch. 425 Rocky Creek. .....:-.---: Ja 
Spring Creek. . -. - 425 IRossiCreck. ... eee ree ee 
Trout;RuniCreeka 22.25. =2--=-- =" 425 Sage Creeki..224.lsc22.. So aes 
WatsoniCreekat ees wheat eee 850 Sales Creek... 2204 See ees 
Willow Creeks 25-50 sce sc05s2~ 850 Sixteen Mile Creek......------..-- 

Rushford, Beaver Creek....-..-.-.-- 425 Sour Dough Creek. -..---2 25.2222 
Cooledge Creek. .....--.----------- 425 South Meadow Creek.......-.....- 
Maleya Creeks. cena. sso eee eee 425 South Taylor Creek...-.-.-.------ 
interprise Creek... 2-4... 82-5225 425 South Twin Wakes see sceen ces 
MergusoniCrecksess)secneeeee ee 425 Specimeni@reek sas o5 sn aeeee eee 
Gribbini Creeks. meanest] aeeeere 425 Springvblill\Crecke-2 2a. sesee ae 
Hazzard Creeks sce. sees ene 425 Stony Dakew oo. oko ceceaseee 
Hemingway Creek. -.2-.- 2-20-22: 425 Sun River, North Fork. .......--- 
Meade Creeks se aeereenee seen ares 425 Maylor’ Creeks stn. jjeccesesasee= se 
Onstine Creeks = eeeeeee are see 425 Peape' Creek: 52h 5 hose aee ec ase 
Opheim) Creekes 352-55 -- 2h ee 425 Thomas Creek) 3 Aws.cbsececas eee 
OverlandiCreeks == 2255522e- === 425 iWest)Bean@reek: 2.203.256.5522 258 
fein) nee Keener ae ee oe 850 Butte, Big Hole River:22.22----22t2: 
shi Gree kee ener ieeeeer eee ree 850 Darby, Rye Creek Ponds........-.--- 
Trout Mun Creek: - = 225258 Je 3 850 Forest Grove, Bear Creek........---- 
West Beaver Creek: -- 20-22-22. =. 425 McDonald Creek, South Fork... -. 

St. Paul, State fish commission... -. *50, 000 Harlowton, Agnes Creek.......------ 
Stockton, Stockton Creek. .....-.-.-. 850 American Forks Creek...........-- 

Stockton Creek, East Branch....-- 850 Big Elk Creek:tsets.c5-ie eee. 
Stockton Creek, South Branch... - 1,275 Careless Creek) oo.) 2c 55--2 eee 
Straight Valley Creek........-..-- 850 Crooked'Creeke kee eas eee 

Winona, Big Trout Creek....-.--.-- 1,275 Daisy Dean Creek wa 
Cedar Crecki2 5-55 seccccoscmaslt'se 1,275 MishiCreekeeseeeeeeeece 
East Burns Valley Creek 1,275 Haymaker Creek.........-.- Bt 
Haney Crecksereees daceseeen ssc 1,275 HopleyiCreek sss ee aee eee eee 
Hicks Valley Creek..:.-.-.--.---.. 850 Mebo Creek: (f: 2222 oc2hc eos 
Little Prout Creek! =e. -eas-e = - 850 Lebo Lakews35. 822032. -2a/ASne. 3 
Morey, Cree kere sees 1,275 Mittle slik Creeks 3 sses—2ce css esee 
Morrison! Creeks 2 eens s-n-6 sae 425 Little Spring Creek.......-..----.- 
Murray Valley Creek...........--- 850 McVey: Creeks sa <2 -.oniis ts aee aes 
Pine! Creeks se asci-eseencee etre ae 425 Meadow Creekie- 28) ). 32 tec oes 
Pleasant Valley Creek.......-.---. 850 Mexican John Creek.......-----..- 
iWiscoy Creéks ee ca-eej-e eee ee 850 Miller Creek... 2252 Jesetasee 

Missouri: Muddy: Creeks 22-22) fee Ee 
Aurora, Spring, RAVen= sess - cee ae 10, 000 Musselshell River...--.--.-------- 
Crane, Crane Creeks: 525922552222 422 1,600 Spring Creeks 222 ae Se seesee 
Greer, Greer Springs Creek........-.. 10, 000 Swimming Woman Creek.......-- 
Joplin, Arrowhead Lake. ........... 300 TemneD, Allebaugh Creek.........--- 

pring Pond ee cciees2- sites = eee 100 Castle Creek... sick 0. steer 
Lebonon, Ha Ha Tonka Lake....--. 12, 000 Comb Greela: 23h eZee 
Neosho, Capps Creek....-.-..---.---- 5, 000 Coyote Creek..0 2 Aire 

Hickonyi@reeksos foes. sce se ae aee 2, 051 Honsley Creekog iets eaccoe eee 
Momahon Spring Creek.........--.- 430 Musselshell River, South Fork-.-.-.- 

Newburg, Yancey Mill Lake.......- 6, 000 Robinson Creek. ---.3..2. svaeee-e 
Pierce City, Shoal Creek.....-.-...-- 10, 000 Libby, Bootjack Laker ee-seseeeer 
Quail Spur, McCord Branch... --.--. 10, 000 Martinsdale, Checkerboard Creek... . 
Rolla, ittle Piney Creekesou yrs. 3. 8, 000 Cottonwood Creek. ......2---2..--- 
St. James, Meramec Creek... --.-.--- 4, 000 Cottonwood! Lakes: Soa: 
Seligman, Mint Spring Pond.....--- 8, 000 Du Rand Lakers. Se ae 
Merona, Spring Riveri-..--22----2-2- 800 Blagstait Creekiu- 22. josie sees 
Wayne, Roaring River ........-..--- 1, 200 Musselshell River, North Fork... - 

Mikes Creeke noc at- cecscse ee ee 1, 200 Spring Crecke jaseeeeussceeee see 
Montana: Missoula, Belmont Creek. ...- 
Anaconda, State fish commission....] *1,000, 000 Blackfoot River.......-..-.-- 
Belgrade, Cottonwood Creek......--- 16, 000 Blackfoot River, North Fork..-.--. 
Billings, Andersen’s pond.....-.---.- 2, 000 Clearwater Rivers... -2- 4.2 2222-2- 

Spring: Creek se 2 oss css ee eee ee 4,000 Cottonwood Lake.............---- 
Bozeman, Asbestos Creek. ....------ 2, 000 Crow Creekijn spas: occ se eee 

Brackett Creek. 25.3.5. 3 2,000 Mlbow Lakes s soe oe ee 
Bridger’Creek-.2ibbi ih. ee Ps §, 000 IK Creeks: ace a aee ee eee 
Buck Creek sot gted2osseees See 2, 000 Lake Inez... ch pecs sees cee eee 
Dailey Creeks sc ohn eho it es ee 2,000 Mission 'Creeki tos ascend eae 
Mast’ Bear Creeks o. 952022. 22 352 225 6, 000 Nine) Mile Creeki 2333 ieee seen ee 
Bish Creek i. 520) Sa aera es 4,000 Owl Creek... nc ease Re 
Dake :Alvac: ...5 sinsacetee ances 10, 000 Placid. Lake... 2/55. 2233s esse 
Hava Lakesinns. cosae con easeebeee 2, 000 Post Creek:32 us ase keee eee nee 

Bees ch 

NN OR WONANNONNNNN LD 

SSSSSSSSSE85 

B223 S52 

SUSSESESSLSSSLSESSLSSESS 

coo 

S85 SUUSURTNSR SENSES! 
S S Co 

_ 

COL ROR ORM DODDS SSNS ew SN SS EN SSSSSsssEe cs . 



DISTRIBUTION OF FISH AND FISH EGGS, 1919. 25 

Tora, DISTRIBUTION oF FisH AND Fisa Ecas, By Species, Frscan YEAR 1919— 

Continued. 

RAINBOW TROUT—Continued. 

Disposition. 

Montana—Continued. 
Missoula, Rock Creek......---------- 

Seeley slbakeisssss+s-2- sesso = == 
Norris, Madison Lake and tributaries. 

Meadowi@reekee- eo ss-.- sce sseee ere 
Ravalla, Would Fish Lake...-...---- 
Townsend, Crow Creek.....--------- 

Deep Creek. ...---------2--+--+--- 
Spring Creek......-.-.------------ 

Whitefish, Beaver Lake. ....-------- 
Whitefish Lakel2-252<-sess220---= 
RUVINIGOLSI RL VOT soe estes ett ea 

White Suplhur Springs, Sheep Creek. 
Gimith) River se. saseaeo- see 

Winston, Meyers pond..-..---------- 
Yellowstone, Lower Grayling Creek. 
Madison Creek, South For 

Nebraska: 
Andrews, Russel Ranch Lake...-.--. 

WIHIte Rivers eae ee eeeeneee 
Chadron, Ash Creek......----------- 

Reaver Creckas-eenceeeinesia= = 
@hadron Creelkee eee = 
Trunk Butte Creek.....----------- 

Colclesser, PineCreek ..-.----.------- 
Crawford, White River 
Glenn, White River......-.-------.- 
Gordon, Snake River.....----------- 

Nevada: 
Ely, State fish commission. ....-...- 
Verdi, Truckee River. ---.----------- 

New Hampshire: 
Lebanon, Cole Pond...-..----------- 
Nashua, Silver Lake. .....---------- 
Newport, Sugar River. .---..---.--- 
Pike, Lake Christine....-....------- 
Suncook, Hampshire Brook..-.-.---- 

Kenisonibrook--2----------->==—=( 
Mootes Brookeeeccece see 5+ - += 

New Jersey: 
Crawford, Rahway River ...-.....--- 
Hackettstown, State fish commission 
Oak Ridge, Stony Brook Lake...... 

New Mexico: 
Bernalillo, Los HuertosCreek...-.-.- 
Carizoza, Bagle G@reck ese ecet = 22 55- 
Chama, Brazos Rivel...-..-.-.------- 
@hamartivelscseseces ses ce tsa 
Chavez Creek ..- 

Riodela Casd-scesscerscsceecenes 
Rio de Las Lunas and branches... 
Tecolete Creek +--=----------«-s--=12 
Stawatt Uak@s a. ssc. -- cee == 

High Rolls, FresnalCreek....------- 
Mountainair, Tajique Creek ......--- 
Perea, Los Nutrias Creek.....-.----- 
Santa Fe, Santa Fe Lake.....--.---- 
Taos Junction, Ben Hur Lake......- 
Water Bird WAKO....oc- cc. cccseee 

Tularosa, Rio Tularosa....--.-.----- 
Ute Park, Cimarron River....-.-.--- 

New York: 
Ardsley, Sawmill River ........----- 
Batavia, Goulds Brook......-------- 
Benson Mines, Twin Lakes....-..---- 
Deposit, Oquaga Creek 
Summit Creek -...-...-.-.-- 
Trout Creek........---------- : 

Elmira, South Creek ........-------- 
Genoa, Little Salmon Creek..-..----- 
Hornell, Big Creek .....-.----------- 
Canacadea Creek .....------------- 

Number. 

SSesss 
S co] 

oooo 3 

Disposition. Number. 

New York—Continued. 
Hornell, Canisteo Creek .......------ 3,900 
GanisteoiRiver=..12-secccseccee= st 5, 200 
CarmvV alley: Brooke-sss- cose 2-—--- 2,600 
Seoley Creek: 2 0c. ccccces------== 2,600 

Hunter, Schoharie River 5, 200 
Tlion, Millers Mill Creek - 5,200 
Ithaca, Enfield Creek. ..-.--.------- 3,900 
Napanock, Youngs Ponds 1,300 
New York, Aquarium........------- *5, 000 
North Lansing, Nelson Metzar Creek. 2,600 
Salmon Creek -...--------s-s0e---- 2,600 

Oneida, Cowasselon Creek...-.------ 3,900 
Oneida, Creckis2 322.2 = -2-5- =" 3,900 
Sconondoa Creek. ....------------- 3,900 

Racquette Lake, Lake Mohegan....-- * 25, 000 
Shekomeko, Pugsley Hill Creek -.--- 1,500 
Syracuse, Butternut Creek ...----.--- 7,800 
Limestone Creek .....----.-------- 9,100 

Tramansburg, Mecklenburg Creek... 2,600 
Reynoldsville Creek.......-------- 2,600 

Watertown, Black Creek....-..----- 6,500 
Hubbard Creek. = -3---4-- =c------- 3,900 

Wellsville, Brimmer Creek .....----- 2,600 
Cryder Creek..........------------ 2,600 
Dykes Creek.........------------- 2,600 
Mors Creek sesesess = sae sre ere 1,300 
Fulmer Valley Creek 2,600 
Genessee River......-------------- 2,600 
Knights Creek.......--- 1,300 
Marsh Creek .......------- 1,300 
PikevilleCreek.......-.----- He 2,600 
Vandermark Creek..--..-.--------- 2,600 

North Carolina: 
Bessemer City, Toms Creek Lake. - . 10, 000 
Black Mountain, Long Branch....-- 4,000 
Swannanoa River, North Fork.... 10, 000 
Swannanoa River, Sugar Fork.... 4,000 

Boone, Howard Creek.......-------- 1,000 
Cranberry, Blevins Creek. .--.------ 1,000 
Ela, Cooper Creek.....-----+-+++++-- 4,000 

Mittlel Creeks 22 cece cece === 4,000 
Newton Mill Creek..........------ 4,000 

Elk Park, Blevins Creek ...-...----- 15,000 
Wiki veleseseeeeeres esas eee 3,600 
Little Blk Creek... -..--<-2-s-=---- 8,400 

Franklin, Rabbit Creek ......------- 3,750 
Green Mountain, Toe River...------ 4,500 
Horseshoe, Mills River....----.----- 7, 000 
Hot Springs, Little Creek. --...-.--- 6, 000 
Mone Branchcse sss ssa sca 4,000 

Lansing, Big Horse Creek ....-.-.--- 4,000 
Little Horse Creek ......---------- 3,500 

Lenoir, Gragg Creek... : 2, 000 
Rock House Creek. .-..----------- 1,000 
Wilsoml@redk.escccace esos ans sale 2,500 
WadkinuRivOlsmes sac ocisaia emai 6, 000 

Linville Falls, Linville River.....--- 1,500 
Marshville, Thomas Pond...--.-.--- 5, 000 
Micaville, Locust Creek ..-.--.------- 6, 000 

South ToevRiver.-..<--5-s-ce== 10, 500 
Montezuma, Lindville River..-.-.--. 5, 000 
North Wilkesboro, Reddies River. - - 7,200 
Pickens, Estatoe Creek...-.---.----- 7,500 
Whitewater Rivel....-2-2--------< 7,500 

Poplar, Flat Branch -.-.-..--.------- 4,500 
Spruce Pine, Grassy Creek ...-.-.--- 4,000 
Tuxedo, Cabin Creek......-..------- 6, 250 

Greenihlveleesere cess secs -seaeem 16, 250 
Rock Oreck. secs esas enc c- se eiseits 3,750 

Waynesville, McElroy Creek .....-.- 4,000 
North Dakota: Fullerton, Maple River 640 
Ohio: Middlefield, Orchard Pond..... 1,000 
Oklahoma: Oklahoma City, State fish 

COMMisslONseeser esse = es - 2 aa=eme 7,800 
Oregon: 
Booneville, State fish commission... *765, 120 
Clackamas, Spring Creek.....------- 5, 000 
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Toran DisTRIBUTION OF FisH AND Fis Eaas, spy Spectres, Fiscan YEAR 1919— 
Continued. 

RAINBOW TROUT—Continued. 

Disposition. Number. Disposition. Number. 

Oregon—Continued. Pennsylvania—Continued. 
La Grande, Catherine Creek 25, 000 Johnstown, Mill Creek ............-- 400 

Kern) Springs 2 0nd secs ens ssrlen ees 1,000 Miller Rune. -).-3-- 0 ssanec5nc-oe 400 
DakewWnions secesece eee eee eee 5, 000 Mishler tRiin oases £5. eee epee 400 
Meacham Creekiis. seo e0 se cebesace 7,500 IRickens RuUntes. 55-25 sco see ee meee 400 
POW GETARIVEL saeco eee eee 7,500 Powder Mill Riuneeee ses eee 400 

Mecca, Shitike Creek..-....-.---.--- 10, 000 Richer Run _ 2-222. 5. ae eee 400 
Warm Springs River.............- 10, 000 Roaring Rune se ee A eee ee 400 

Medford, Crater Lake......-.......- 20, 000 palticksRiuns oy. see eee 400 
Oregon City, Clackamas River. --..- 20, 000 Shannon iRun:->.-. 4 osheceoeeeeoee 400 
Trail ROL MOULUVel eee aeeee tease 28, 000 Sugar‘Runten asset ee eee 400 

Pennsylvania; ED eM a oe ee ee 400 
Cedar Hollow, Valley Creek and King of Prussia, Trout Creek and 

bran ches as oe tocdecmstencaanecs 2, 400 ranchesieh kee ee eee 2, 400 
Coburns bli @reekas. tees seer ee 2, 000 Listonburg, Whites Creek..........- 4, 400 
Bens Creekt ye oo seceee enc eenae 2,000 Mance, Wills Creek.:...-.-2..-=---<- 6, 000 

Coudersport, Allen Creek.....-.-.--- 800 Marietta, Shooks Mills Creek......-.- 3, 000 
By eRe oe es ene Serene 600 Mill Hall, Fishing Creek............. 4, 200 
Carmen Rinse se Seen eecemeeeerne 1,000 Heards Creek... she c2 seueneh joqccnt 700 
ColdtS prine iin eee cee eee 600 Wong Rianne oe eee eben ocee aoe eee 2,100 
Coleus eee eee scope eee 800 Mill Lane, Valley Creek....-..------ 3, 600 
CoyaliCreekew aye een meas 600 New Centerville, Gulph Creek and : 
Crouch Runes seit yee eee 1, 000 branches). -c..cc.=-t=se eeseek 2,400 
IDA VISHESUTNEA SE Rec es OES ees ee 600 Trout Creek and branches.....-... 2, 400 
MStESHRUn” Ree eee ee ee eS | 800 New Ringgold, Cold Run... .......- 1, 200 
illigenGreek# 222" scessee eee 600 Oil City, Hemlock Creek. ..-.-.-.-.- 2, 800 
Kenyon\Creeks25256 S22 it sha fee. 1, 000 Norway Runes: o.oo ees seeea-eee 1, 400 
Netzgani@reeky 22 tit ese foes eee 1,000 Porcupine Rina: seeee esas eeeeee 2,100 
Reevesutume: «Seb. i soca sn ee sees | 600, Paoli Roads, Valley Creek and 
alter: Creekestscsestcee cece Sciaal| 800 branches -.- 3.22 24) sssehiecenees Soce 1, 800 
Sherwood Branch...-...-.-- Seiee 600 Pittston, Poor House Creek. ...-..-.- 3, 600 
ShortjRiimn sees oes ee eres od eee 1,000 SPrin SARUNELS ooseens ac cee eens 7, 800 
NOULRYB rani Chee sass se ee se enemnnes eel 2, 000 Ralphton, Quemahoning Creek, 
StevensiRun tases ekese see ce. e 600 NorthiBranchis)--G)-- eee eee 1, 200 
Swot sums ess eee ee Le ee 600 Renova, Drurys Rum. - - 55. 452-cescis 1, 000 
WihitneysCreek Sr ee eee ee 2,000 Ebynor (RUM 2 c2- se Sesser eee 1, 200 
Whitney Creek, East Branch. .... 1,000 Ringtown, Dark Run..-..---.-.-...- 1, 200 
Whitney Creek, West Branch... .- 1; 000 Gitard/Pond..2-cc se, 2ccecageeeee 1) 200 
WoodardiRiun ts 2seee 2 ae eee 600 Little Catawissa Creek.......--.-.- 1, 200 

Ebensburg, Roaring Run. .......-..- 1,000 Trexler Runt 25K0 ons cneeeccseeeeee 1, 200 
Gouldsboro, Lehigh River.........-- 4, 200 St. Peters, Rock Run 1,800 
Hamburg, Maiden Creek..........-- 1, 800 Smithfield Mill Run 2,100 

Pine Creeks sna ssectesssetasekesee el 1, 200 Somerset, Beans Run 1,200 
Hoadleys, Middle Creek.....- Betis 1, 800 Blue Hole Run 1, 200 
Hollidaysburg, Cave Run........-.- 1, 400 Kimberly Run 1, 200 
Honesdale, Everhart Run.........-- 1, 800 Milfordi@reek 2 oe. 2 cce esate 1, 200 
Howellville, Valley Creek and Trout Run, Four Mile Run. --.....-. 500 
branches 252 Soescen See 3,000 GraystRimni Geet eee ei ieee Paes 500 

Hydetown, Anderson Run........-- 400 a rycoming Greeki a= cise pete eeite 500 
PATrOM RUNG eases seme ee cee 400 Sis MilowRums goss eet ee ene 500 
DunhamvuRinesseeeee esse eee 400 |! TRrovitAR Une ASE eee ee 500 
HentoniRuny 2225526 bl eles eee ay 400 || Uniontown, Big Sandy Creek....... 800 
GlonvRunseest ei 3 ee ae 400 Seaton Dakeves oy. cc cc se sche sce 800 
EnimmeriRunees ne. sees eee see 400 |} Waterville, Dam Run............... 500 
MeWaughlinsRimn-. 259222252 alles 400 || LittlewWinelCrecka he ee es ae 500 
Mooleyehunee es oc Wea. ee eae 400 || Tong RorkiCréckeeesenconeaeeeee 500 
Morris sRunwes-a. sae e eee ee 400 Lower English Run............... 500 
ShinleyaRunsgascos- ness wae ae 400 Otter Rua ee eee anseeee 500 
Stony Hollow Run.......-.. ai 400 Sebring. Creek eres eta ee 500 
Tubbs Runet se eee- see ee ait 400 Williamsport, Mill Creek...........- 500 

Indian Head, Camp Run 600 Scotch) Mill’ Creeks 7223225. Sees ee 500 
Indian’ Creeks 53220. ho ear 600 nugerCampuRUn - \ase seer oeeeo ee 500 
Montauk unseen see ee 400 Waller Runs: 822 Soe geseeces as 500 

Tvyland, Pleasant Plains Pond....-. 600 || Windber, Big Paint Creek........... 1, 400 
Jersey Shore, LarrysCreek........-- 1,600 || Dark Shade Creek............-.-.- 700 
Johnstown, Alwine Run. ......-...-- 400 | Mittle: PaintiCreckaemeneec. = see 1, 400 

Baker, Runts.i.35 3s ann 400 Little South Fork Run.........-.- 2,100 
Bens Creek and branches.....----- 1, 200 Piney Runes ssceeeen st tee eae 1, 400 
Big Mill Creekurc. 2 sense 400 Shade Creek hia sa ishe soo. 700 
Big SpringeMRun..-2255524ssseee ee 400 Sienna Runs ieeeeee eee eee 2,100 
Canfield Runde 52.235 oo sts E 8 400 Mul Rimi sseesse scans oceee 700 

400 Wentz Runes csesesese cree aceeee 1, 400 
400 || South Dakota: 
400 Buffalo Gap, Beaver Creek. ......-..- 10, 000 
400 Custer, DolishPond\yas sass seeeenee 600 
400 Englewood, Ward Creek.......---.- 1, 200 
400 Fruitdale, Park Spring Branch-..-.-- 500 

aurel Run WA) eee ae ee 400 Hill City, Spring Creek.............- 16, 800 
Eaurel Run (B)sccsosceecooteneeee 400 Merriman, Lake Creek Pond..-....-- 2, 000 
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fora, DistrRIBUTION OF FisH AND Fisn Eaas, By Species, Fiscan Year 1919— 
Continued. 

RAINBOW TROUT—Continued. 

Disposition. Number. |) Disposition. Number. 

South Dakota—Continued. Virginia—Continued. 
Mystic, Little Rapid Creek.......... 3, 600 Charlottesville, Tiverton Branch. -. - 3,000 
INewellkirbyiuaker.c. 2.2.0 225 050s 1, 200 Dillwyn, Eldridge Pond..........-- 650 
Pine Ridge, Spring Creek. .......-.- 1,640 East Falls Church, Holmes Run... - 150 
Yellow Thunder Creck............ 1) 640 Four Mile Run.”..............---- 150 

Rapid City, Barker Pond..........- 2, 800 Fairwood, Wilson Creek....-....-- 11,900 
Box! Wilder’ Creek. 0.0.0 2023252255 2, 250 Lorton, Charles Run.........-....-- 400 
Cottonwood) Lakes... 2. 22. Soaeeee 2, 800 Marion, Holston Creek..........-..- 1, 000 
Keen anubondercacccuseseecoeeeee 500 Narrows Dry Branches) oes as. seo. 3, 000 
Lower Box Elder Creek.......-.-- 2, 250 Kimbenling Creekaatesenc--sa5-c5 3,000 
Minnelusa\Creek~ ......--2-2-2---- 1,700 Natural Bridge, Crawford Creek....- 8, 000 
IRapidi Greeks soc ac nas ho koeon eee 2, 250 Pearisburg, Clendennin Creek..-...- 4,000 
SchambersiCreeks 2. acces eee cee ee 700 MinerBranchees. see asp ecee sneer 2,000 
Scotteeond sss see eee eas 2, 800 IVECO OK ee ae a eee are pete os ot 4,500 
Spring Canyon Creek.........-.-.- 2,100 INobusiness Creek. 2-2 .4-- 2-2 2,000 
Wictoria: Creeks = vedee ascost feces 2, 100 Pemberton, Little Beal Creek-..-...-.- 2,000 

Spearfish, Chicken Creek........-.-- 38, 500 Pembroke, Little Stony Creek..---.-- 1, 500 
Cold Spring Creek..........-.-.-.- 840 Bobicke Pohick Oreeke ns sacsccesese =e 6, 000 
Coxestbake gneiss eae 2,100 Purcelle heed Creeks a2 e essen ee 6, 000 
uivoneGulch. Creeks cesses nese 4,000 Speedwell, Peach Bottom Creek...-- 1,600 
Hulls) Branchijgecsseseeeeacee ase 840 Stuart Draft, Coles Run............- 1, 200 
OakiCreekiek S092 25- 2a. see ste ees 700 Sugar Grove, Dickey Creek..--....-- 4,200 
Riverview) Branch). s.--0.---s-6-= 1, 400 Teas, Holston River, South Branch. - 28, 000 
Stannus/ spond ss 24-05. ae oe see 560 Timber Ridge, Lackey’s pond.....-- 1,000 
State fish commission. -...--..-.-- 50, 000 Prout Dales Hox Creek: 5.5-- -<+-=- 22, 500 
Stucco Creeks 2 es eeat ese ce asecet 700 aurel Creeks-s.e ee cesene eee 3, 500 
SUMMOLS’S PONde a2 ss -- 622 ss 44 700 IPIONCE CLEC Kee ater secs liaeeiaele eer 4, 200 
IWiPATS Branch seine heise emcee 1, 400 IRI DI CTEC RK eae se cia oe ays te asters 2,800 
Webb Knight Branch............. 6, 000 iRipshine Creeks. see -e- eee 2,800 

Sturgis, Bear Butte Creek-.........-.- 11, 100 Staley:@reekeececcasccescea-seeo- 5,600 
Morse) Bond tec eonc ae cen en ete 1,000 Wallace, Beaver Creek..-....-.------ 1,500 
Spring Draw Creek..-........------ 500 White Top Gap, Burgess Creek. - - -- 1,500 
Waterworks Dakels.- 0. 5-.--.- 32. 6, 000 Wildes South Hiveneeer-eeecamc= see 9, 000 

Tilford, Morris Creek Pond........-- 500 || Washington: 
Vale, Cottonwood Creek........--.-.- 8, 000 Boyds, Sherwood Creek..-.......---- 10, 000 
Wall, Miller Reservoir......-.-.---- 500 Colville, County Game Commission. - * 50, 000 

Tennessee: ind VorkiWaken- sess seers cere 10, 000 
Chattanooga, Rainbow Lake......-- 3, 000 Moab, Newman Lake. .-..-.--.-.----- 12, 000 
Crabtree, Roaring Creek.......--...-- 1, 000 Montesamo, Satsop River-.-..-..-.--.-- 12,000 
Hikmont, Wittle River. -.2--2..2.-- 13, 000 Orient, Meadow Lake.......-.------ 8, 000 

State fish commission. ....-.-..-.-- * 42,700 Republic, Meeprlakeeeeeos sve. seo-: 14, 000 
Erwin, Birchfield Creek......-..-.-- 5, 400 Tacoma, Clear Wake= <<. 2. 5.--.-- 7,500 

Birchfield Pond............-..-..- 5, 800 Vancouver, Battle Grounds Lake. - - * 50, 000 
North Indian\Creek.-.-...--=----- 20, 400 Walla Walla, Ford’s pond.....-..-..- 300 
HOCKIC TCO Kesar e eee esse ase eed s 6,000 || West Virginia: 

Etowah, Bullet Creek.........-.--.- 500 Bemis, Cheat River, Shavers Fork... 1,000 
Farner, Conasauga Creek..........-- : 10, 000 Berkeley Springs, Brushy Fork Run. 2, 800 
Turtletown Creek...........-.---- 10, 000 Fayette, WolfCreek........-.-.-.-- 800 

Greenville, Nolachucky River-....-. 4, 500 Hazleton, Beaver Creek.....-.....-- 2,100 
\Painti@reeke tees cmsecnec secs 4,500 Martinsburg, Tuscarora Creek....--- 3,500 

McFarland, Big Lost Creek. .----.-- 9, 000 Mill Creek, Tygarts Valley River 
Mos UCreelee eee nae acca ee toes 6, 000 and) branchesss- seems sce cee cee 9, 000 

Maryville, Sycamore Pond......---- 6, 000 Richwood, Big Laurel Creek... -..--- 12,000 
Sevierville, Little Pigeon River. - -.. 20, 000 @ranlberryaruiveros-ere-l-2 22-2 8, 000 
Somerville, Loosahatchie River. --.- 8, 000 Terra Alta, Dority Creek....-...-.-.. 1,400 
Tellico Plains, Lake Tellico...-..--- 1, 200 Thomas, Boyer’s pond ..........---- 800 
Wartrace, Ellwood Pond......-...--- 2,000 eadmine Creeks! . 2-25 .c esse cates 1, 500 

Utah: IWiol PR uniest es cscs. uae see soe 2, 000 
ehiMallPond==----.5--2e-ssseese 3, 900 Webster Springs, Gauley River. - --- 4,800 
Logan, Hyde Park Ponds..-...-...-- 1,125 White Sulphur Springs, Howard 
pIGOPaANNURVOl: mee ser aos ncee eae 1,125 Creek iss.) ee ae ee eae tele 10, 250 

Murray, Froiseth’s pond.....-..---- 1,500 || Wisconsin: 
Ogden, Lofgren’s pond 500 Aniwa, Plover River-...-..-..--=-.- 300 
Mil Ronde sees. ab oe case emnee 400 Arcadia, American Valley Creek. - - - 450 
Read’s pond........... 1,000 Davis Valley Creek. -.-...--.-.----- 1,000 
iWinterspond S225. -te 2:2 ees 600 HWnelish' Creekts.- 0 -ss-—-5-- = <== 675 

PTOVOEROVO RiIVele: 905) os. sse ee 10, 000 Glencoe!Creeku so) io. 5 22s 2 oe: 1,450 
Springville, Hobble Creek........--- | 10, 000 Lewis Valley Creek...--.-..-.-.-- 1,675 

Spninei@réeke 4:6 oo. s20 2-2. | 277, 500 North Branch Creek. ...........-- 1,000 
Vermont: Groton, Wells River-.......- +8, 000 RainyValley Creeks... 9-2-5 1,000 
Virginia: Riley; Creeks. ssscee cee sos eae see 1,000 
Abingdon, streamsalong Va.-Car.Ry. 51, 500 Stony Creel eens tos aseneee eee 1,000 
Alleghany, Sweet Chalybeate Creek. 12,000 Tompson Valley Creek... ----.-- 1,000 
Atkins, Smider-Murror Pond........ 500 Mravabi@recky 6: hoses Oc 1,000 
Blacksburg, Big Run Creek......... 500 TROUtICTeCkAL Le aee at cee cake ee 450 
Boone Mill, Boon’s pond....-------- 200 Waumandee Creek..-...-.-------- 1,000 
Buchanan, Purgatory Creek........- 2,000 Zellers Creeks oc vets2.5 cee ee eee eee 1,000 
Buena Vista, Hollow Branch......-. 8, 000 Athens Black Creek. 2-2. -2- 5-5 3,000 
Byllesby, Chestnut Creek..........- 7, 000 Bangor, Brush Hollow Creek...-..-. 600 
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ToTraL DISTRIBUTION OF FisH AND FisH Eaas, By Species, Fiscan YEAR 1919— 
Continued. 

RAINBOW TROUT—Continued. 

Disposition. 

Wisconsin—Continued. 
Black River Falls, Allen Creek... .-- 

iVobinsoniCreeksse- sees escort 
Blue Mounds, Bohoris Creek-------- 

MramesiCreekies ee enue ce ee sateen 
McKinley)? Creekoasceee eee ee ese 
Rloyjacksi@regks sss meses ee aaeane 
IR ats) CTCCK Seat ate ta 
Topper Creekse- =e pee eee 

Brule, Brule River-.---.-.----------- 
Little Brule River.....--------.-- 
McDougal Lake.....---.---------- | 

Chippewa Falls, Duncan Creek. - - - - 
IPAINCTeGkseee eee see eae seer 

Couderay, Devils Creek...--.--.----- 
Hid diysC reeks eee cee cee ee ees 
[ay Creeks mceee sean ease eee neces 
IKGINGHCTCCKA nee eed see eee 
Squaw, Creeks esses secre esses es 
Windfall Creek: .-2.::-.-.------ ~- 

Donaldson, Big Tamarack Creek... - 
BlackOakdbaker. -oisce-ceesos t= 
Little Tamarack Creek.......-----| 
MTC reek ee ee tae es 

iIPOriaveereeks peer e ses encs eraser 
Spring, Creekiet eee ce sees 

Ettrick, Affeldts Creek.......------- 
Beaver Creek, South Branch--...- 
anes | Creek weteeee eeenacee eee 
iharsons Creeks. cee h etee eee 
mMeConnoniCreek- = 2522s ree eee -s2= 
Olsoni@neeks sae oe saree oe eee 

Fond du Lac, Brownsville Creek. - -. 
Camp Ground Creek-.......------ 
GilletiiCreck See eer see 
Milwaukee River............------ 
iRarson Creeks ser eee eee eee 
St Cloud Creeksisa tt ee ae 
Silver’ Creek: eo: ies st Bae poke a 
Woolen Mill Creek.-.....--------- 

Hawthorne, Three Buck Lake....... 
Independence, Bennett Creek. - 3 

Cooke! Creekites Ses ee ees 

Praverse\Creekesccneses cee oes 
Wickham’ Creekiit. fe: 22 toe eee 

Ladysmith, Hemlock River..-.-.-...-- 
Laona, Peshtigo Rivers tees cscce ce 
Lavalle, Carr Valley Creek.-......-.- 
Jenson Creeks st asecns cee eas 

Maiden Rock, Lost Creek.--.....-.- 
ravis\spring | Creekse ca. Le cera. 

Minocqua, Johnson Creek--.....--..-- 
Norwalk, Brieske Creek........-...- 

Buckholzi@reekece: 2st see doe se toe 

Kraccer Creeksoocc ve eens sone ese 
Pine. Creekee ee tensscas eee oie: Aste 

Spring? Creeks scsss2esssat- eee eae 
Tar Creek tao: saahh sae ee 

Zitlow Creek =." ses sseteneees =e ce 
Oakfield, Fond du Lac River........ 
Pembine, Paulson Creek.........--- 
Smith Creek......- 
Mrestle Creek: :.2: 2! ssee25¢ Sa 

Rice Lake, Long Lake Creek. ...-..- 
Redi@edanRiversstecssssescoeseas 
Spring Creekeeseee eee ese eee eee 
MellOwsRAVeLs ss sesee seen eee nee 

River Falls, Kinnickinnick River. - - 

Number. Disposition, 

Wisconsin—Continued. 
River Falls, Kinnickinnick River, 

Corcoran Branch? 272 -- 2-22 -is--, 
Rocky, Branch’s secs 7 cere eee neces 

Salmo, Raspberry Creek......-...--- 
Sioux Riverisssoosce see eee 

Solon Springs, Moose River-.---..-..- 
Stanley, Scovins Creek....--.-.-.--- 
Stone Lake, Hovey Lake..........-- 
Tigerton, Steinke Creek. --........-- 
Tomahawk, Armstrong Creek.....-. 
anweh/Creekissssoe assoc cence 
Pickerel: Creekttccssaces eee 
Rickie: Creek 1342228 esse eee wae 
Spirit River, Middle Fork......... 
Spirit River, North Fork........-.. 
Spirit River, South Fork. oe 

Waukesha, Genesee Creek 
Jericoi Creek ne see -ceee oe 
Sorensen! Creeks seen ec ee 
‘Wiales Creeksoecgourseus I Sse 
Waterville Creeks nn sos 3o oe sere 

Waupaca, Chain of Lakes.-......... 
ibvartmani Cree keer ene ee ee 
Little Wolf River, South Branch.. 

Westby, Aarnes Creek.......----..- 
Bakkanm @reck:. oo ose aces 
Black Bottom Creek---.--/--2 22. - 
Boggs Creeks cs. se eceet Si eee 
Bohemian’ Creek= 22) s4- eecenee 
Brookville Creek.......----------- 
Brush Creeks sees eee eens 
Cannon Valley Creek..-..--....... 
Clark Creeksa eos tae a-seerce see aeet 

Duck Ege Creckiersiet i sees ane 
soles Creckts-ere thscer essences 
Rreming| Creelkes. s52 52 =oen- 
Gopleni@reckss eee ace seer 
Hagen (Creek oss o ote cies ee ees 
fansoniGreekicet. eee eee meee 
Harrison! Creek: - 22-2 eee ease 
Hay Creekse esse sect latent center 
HormmbysCreekeisecsse=ee eee ee eee 
Jensen Creske stk eee eee 
Vupe Creeks) =seete beter eee eceeees 
Kickapoo River, West Fork.-..... 
Knapp Creek.......-- aut 
iaugher Creekes ee eee gee 
Dundee Creeks: eee selec etoe 
McGeary Creek.<-. 2% 5-t- 2 tee on. 
Miner Creekinae it oeene one eee 
INorlinsky;Creek-U-s. sec 0 Cee. 
North Bear Creekee eee ces seeeene 
North’ Billings Creek 2/22" 222-222 
Oium)}Crecks ye eee eee 
Otter Creek2 ete ssc or eee 
PaulsriidiCrecke ee eestor eee 
idradCreek.<- so... seats 
Riuland'(Creck<< el ereseeenee 
Sandbakken Creek-- 12.22. --- 2-2. 
Seas Creek 28 Ses Ree eee ee 
Sending i\Creek-2- 56 ee eee ee emi 
Sherve Creeks cocks eae eee eee 
Sidie'Creek2 si) Maeeeawes haan sean! 
Simonson Creekeseease seen eee 

South Billings Creek. -.-...-.....- 
Spillman’ Creeks tees seases ae 
Sveum ‘Creek ses aeons 
Swenson Creekssaeasse ee eee 
Mhorson (Creeks =e neces cese 
Timber Coulee Creek. ....-.------- 
Twenty-Four Valley Creek..-...-.- 
Van Ruden’ Creekii ose ese 
Weaster Creek.) 222s cae Ses ceoe 

Wyoming: 
Alladdin, Caldwell’s pond....----..-- 
Beulah, La Plant Creek.........---- 
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RAINBOW TROUT—Continued. 

Disposition. Number. Disposition. Number. 

Wyoming—Continued. Wyoming—Continued. 
iBpeulshy Sand Creek: - 3. 2:-:.-5.-52e2 10,000 Lander,Popo Agie River,North Fork. 2, 100 

Wallowsbondlz 2262 25.02 5 2c. saa 1,500 Sage Cree Kees e anaes sane meee 2, 100 
iBigWakey Big Make: t. 22.22.42 os022 280 Spring Creek........-. 2, 100 
Cody, Belknap Creek............---- 12,000 Squaw Crebksss. 552s oassce2 eee 2, 800 

Bob Cat Creeks: .225255.- 5462 thes 6,000 Sweetwater River 2, 800 
Boulder Creeks so. 252 25a nena 12, 000 Nilibarel (auhyeisenee oe eoateescorece 2, 800 
iBrificher Creeks sc .25 eee eee 12, 000 aramie, Bear Lake... --2..:.2...-- 20, 000 
lkeWork Creeks: . <= -5- 22 24sse= 12, 000 IDO Bir IWR ss 55 goo cesenosedc Saar 29,000 
WalliCreekss 2 cscs neta seep tees 12, 000 State fish commission.........-.-- *100, 000 
inish¥ Hawk! Creek 5: <= tote seeertecec 12, 000 Telephone) Lake. 2.05 6.2sc-2<-<4 20, 000 
Green! Creek. 22.2522 ssonceeeses-n 12,000 Manderson, State fish commission. - . * 113,000 
PaO TECK Let Se roe le oes. lone 12,000 Opal, State fish commission. -....--- * 227,000 
Rock Creeks 2 5h (os aaa se anieatse 12, 000 Ranchester, Wolf Creek.....-.---.--- 9,000 
Shoshone River, North Fork...--- 12,000 Rock Springs, Half Moon Lake...--- | 8, 000 

Crystal Springs Lake, Crystal Sand Creek, Sand Creek.......-.-.-- | 1,680 
nines tWakek oe. s4seee eens 280 Saratoga, Cedar Creek 14,000 

Evenston, Chesney’s pond. --...---- 4,000 VacksiCreek= 1% s5555,- 15, 000 
Jackson, Crystal Greeks: s.c22-% 5-182 10, 000 Hhakei@reek 2) eee enn- ceca te 5, 000 
Lander, Beaver Creek.......-.------ 2, 800 North) PlatteRiverss-see.s <2 se 75, 000 
Bi om Wind BRA Vien see se eel oem ! 2, 100 South JackiCreelkee( we os See, 15, 000 
BulliMakeiCreek -oo22 -- s2ac-= 21 2, 100 South Spring Creek...-........... 15, 000 
Dinwoodie Creek....--.-.-.-------- 2, 100 Springi@reekes <5 54-5 ses sscceeere 15, 000 
Duno0iriCresk) esse ce sss seco o- 2, 100 South Redwater Creek, South Red- 
IELOrs® Creeks .s2 ccc assesses enesacs 2, 100 water Creels< <co-ces aces sc ec eee 560 
Little Popo Agie River....-...---- 2, 800 Sundance, Miller Creek.....-.....- | 2, 800 
MaithleswWindeRivers. .c2ss--ce=-1-- 2, 100 or 
HOST Chek tens am' seca e see = 2, 860 **2, 939, 820 
Pine Creek: ie a2s «cieicics te srersiel-iaisee 2, 800 Motel ates tees scons cceeee a eee F 38, 500 
PopowAgie River.. -.-----.-<s---< 2, 800 3, 409, 190 

BLACKSPOTTED TROUT. 

Arizona: Douglas, Turkey Creek ( West) 6,000 |) Colorado—Continued. 
Colorado: Hillside, Dismore Creek ponds. - ..-- 3,000 

Austin, Dirty George Creek. ..-....-. 6, 000 Hotchkiss, Clear Fork Creek......-- 6,000 
Wan ietexd OGG Kee stem stele ere ta = ine 12,000 DMibhework Creekss esas see eee 8, 000 
Surface Creeks te eet osaesen sone 10, 000 Hot Springs, California Creek... .... 4,000 
iWiard! Creeks ies ciaa2 Jace site eases 8,000 Carnero Creek, Middle Fork......- 4,000 
WO NRS OnGE eC oonbococneeose qOS0e 8, 000 Carnero Creek, South Fork... ....-- 6, 000 

Colorado Springs, Cheyenne Creek, Hod ding Creeks sos seeese 2-12 se = 4,000 
INODGDMH OPES cee vsinee ccaicnive suc 4, 500 Middle @reekie 2 conan se seen 6,000 

Little Fountain Creek...-..-..-. 6,000 Miners Creek 26 ose ena 4,000 
Crested Butte, Coal Creek.......--.- 6,000 Saguache| Creeks oo see ae ee 6,000 
MAS tHRIVOL ts ee cae cnset son nls 12, 000 heen Creek. oe ees neon eee etel 4,000 

Cripple Creek, Fig Pond.......-..--- 2,000 Idaho Springs, Bear Creek. ---...---- 6,000 
Wioods dla kenre se atene a scenes 10, 000 ‘Halll Creekes See eee eae one Bae 3,000 

De Beque, Big Creek ._._.....--.---- 3,000 Leadville, Big Union Creek_.-..--.-- 2,000 
‘BigiCreek Wake 20-2 0205222 t 8S 2, 000 (Box Crecket ee en ee eee 12,000 
Bull Creckes cso e522 ect sas oe ed eas 3,000 Emerald Creeks eee a 10,000 
IBTIZzZard Creeks sere eeees tae ee 3,000 BM pire Creeks aso. cease sees. 2,000 
CooniCreeke wie e cee ss seme ter =e 2,000 Musprovenuaker ssa. ema eceni-e = 2,000 
Grovel Creeks) a saaseeee eee oeee 2,000 Malta, Big Evans Creek.......---.-. 3,000 
Haweahurst Creeks... === 2 2,000 Wake CreGkee sees elesiese seinen a= 5,000 
KahnahiG@reekt 2/22 f22) Ss.hcccess- 14, 000 Minturn, Gore Creek.......----.---- 8,000 
Men Oxi Cree ke oa. sete aie eee 2,000 Moffatt, North Crestone Creek... -.- 16,000 
meon! Creeks. .s. q.5 seccc sels a's ae 2,000 VILA PANG A CLOG Kae. ceealaocierie siya 6,000 
Mesa Creek oes aie aie ae rae 2,000 New Castle, Middle Elk Creek... .-- 8,000 
Mess ake) oc. <<tos'.c-eseeeeeoe 2,000 Pando; HagleRiver.:..--------.---. 14,000 
Park Creekss  fej-cc.0 5 5oscas ne eeae 2,000 Paonia, East Muddy Creek 14,000 
Blatea| Creeks pate. ace 5. aeieiseee 3,000 Menderson Creeks: 222 oe 226- n- == 6,000 

Dillon, Beaver Ponds. .-...-...---.-- 2,000 Merron Oreck assessor eens. 10, 000 
Brush’ Greek: 05-2 ase. eee ee 6,000 West Muddy Creek....---- 8,000 
NGOS GRUaNK@5e eran lete a= (-in'- =o eee 4,000 Puzzler, Shadow Creek......-------- 1,000 
Meadow Creel... 2-25 5-2 -ecieee 4,000 Ridgeway, Cimarron River...-..-.-- 10,000 
SISteiCreeks ye. << sac. Seee eee 6,000 Cow Creek et ease rae se 8,000 
SI EYIC URN ee seh oheeeroodeeaebacee 4,000 Salida, Big Cottonwood Creek..-.--... 4,500 
SindightiCreeks (ef -.22ci. cesar aae 4,000 Sapinero, ‘Pass Creek... .--------.<- 8,000 

Divide, Loshbaugh’s pond.....--..-. 2,000 Wpper Daylor River. ---.--54--- 10,000 
Edwards, Lake Creek.........--..-- 12,000 Victor, Sey ake a faisiaeciniciassia's ote 8,000 
Empire, Clear Creek, North Fork. .. 4, 500 Woodland Park, Carroll Lakes...... 12,000 
Fairplay, South Piatte River 8,000 Northfield Lake.........------- saa 8,000 
Florence, Middle Creek.....-.-.----- 3,000 || Idaho: 
South Hardscrabble Creek ....-.-- 9,000 Ashton, Black Pond.......--------- 7,500 

Grant, Geneva Creek......---.------ 8, 000 Hauser, Hauser Lake.......-.-....- 12, 250 

a Exclusive of 29,750 fingerlings lost in transit. 
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BLACKSPOTTED TROUT—Continued. 

Montana: 

Disposition. 

Michigan: Detroit, Aquarium.......-- 

Alberton, Rancourt’s pond....-.....- 
Belgrade, East Gallatin River..-.--- 
West Gallatin River............-. 

Belton, Lake McDonald...........-. 
Glacier Park, St. Marys River..--.--- 
Two Medicine River............-- 

Meron, Blk Creeks: 24252 cecnese~%-- 
Lewistown, War House Lake..-.--. 
Libby, Fisher River.........-.----- 
Missoula, Bear Creek.........-.----- 

Beaver Creek... Jeers Pek 
IBittemRoomkRivenc:----- sees... 
Blanchard Creekea. 2242-22808. eee 
Butler Creeks. =<. o-oo. eke ees 
G@amias Creek: 22:24 s.52ch fe ea sek ee 
Cottonwood Creek............---- 
Meer Creeksss4. -2-224.222ecaceoes 
DickiCreek:t-4 iss. cao to ee 

Graves Creek... 
Hayes Creek... 
Johnson! Creeks. see ea eee ee 
Keramer Creeks sec se 2 5.5 oc ocen 
Marshali@reek. jee ac cee sc cee 
Miller Creekis.<2stec.<06.25254e4<% 
Montour Creek yas ee oe sees = 
Oukieete Creeks 82s ah 5-2 case: 
atte Creek: ss sccens cose ssges ee 
Raster. Creeks-etseeeceeccaee ee cess 
Rattlesnake Creek.........-..---- 
SixuMileiCreckss 2e seen eose sce se ce 
win! Creeks Ssiaen cas coansiceeocms 
WrarreniOreek es sees eee rececee 

Noxon, Pilgrim Creek......... 
Piper, McDonald Creek. ...... 
Saltese, Big Sunday Creek 

iBrimstone Creekes- see nes eee 
Dominion Creek: ==s pense eee 
Packer Creek, West Fork....--..-.. 
Rainy: Creeks ees cn cones Sooo 
Randolph\ Creeks... see eee ee a 
Randolph Creek, East Fork.....-. 
Randolph Creek, North Fork... .-. 
StuRegisiRivertnees. pee aclsecene 
St. Regis Slough Ponds.........-. 
Silver Creeks oe eset aeecce cates 
SilVeroake ees ses o eee eee 

Thompson Falls, Prospect Creek... 
ThompsonvRivere ssc. es easeeee 

Three Forks, Madison River....-...- 
Trout Creek, Trout Creek........... 
Troy, O27 Brien Creek...----4-2----5- 
Warland, Five MileCreek.........-.- 
Whitefish, HaskillCreek-.........-.- 
Stillwatenhivet=-2-sesesss--cear 

Whitepine, Big Beaver Creek. .....- 
White Sulphur Springs, Checker- 

board: Creeksse2 sete eer ecs 
Warle Creeks te eccseseeee eee 
Hight Mile Creekeeece-seeceeee asses 
Mourn Mile Creeksenes saeeesseeewes 
Little Birch Creeks c= tte cae osee 
Willow Creek......... 
Woods Gulch Creek 

Nebraska: Andrews, White River...-. 
New Mexico: 
Albuquerque, Jemez River.........- 
Buckman, Alamo Canyon Creek. -.. 
Chama, Canones Creek..........--:- 

HMSenaGarvenenes eames eee cece 
Lower Chama River............-. 
Tierra AmarillaCreek.........:..- 

Cimarron; Ponmil Creek = ese. eee eee 
Shuree Creeks stent eee ce sees 

Number. 

*12,000 | 

1,750 
14,000 
16,000 
32,000 
105,000 
105,000 
10, 500 
20,000 
20; 000 
8) 000 

8, 000 
6, 000 
4,000 
6, 000 
8, 000 
6, 000 
§, 000 
8, 000 
6,000 |) 
6, 000 
6, 000 
8, 000 

1. 2 00 00 

BesssssS SS8Ee ID 00 00 00 HO SS 

Year 1919— 

Disposition. Number. 

New Mexico—Continued. 
East Las Vegas, Gallinas River. .--.- 

Rioidela. Casaie.s: eat lawee Cee ae 
Trout Springs Creek....-....----- 

Embudo, Agua Piedra River.--...-.- 
Amoustora Riviere --2seae esse ee 
Little Rioi\Grandevcss. =<. eee 
OU n fas 4 oy eee Ra he eR 
RIO!Pweblows skin seks 2s 2 eee 
Rio Santa Barbara.............--- 

Glorietta, Bradleys Pond.-........-- 
Jacks\Creeksee sit se2) seek ete es 
POCOSRIVETCE ee tes eee eee 

Ortiz) Los Pinos River. teseee- eee 
SanvAnmtoniowiverss see senses eee 

RatonsCityibakexsa.eeeeee- ones 
SugarifeCrenkeesaueet ies sees pate 

Santa Fe, Nambe River.-......-..--- 
Rio Capulinws Ate eee aes 
Rio Medios: 2 ats. an eee eee ae 
Santa:PeCreckAs=5:) os ess eee 
Tasucgiwe' Creekese 22252850 sete ae 

Silver City, Dry Creek.-....-.-...-- 
Taos, Latir Creek 

Laicero Creek:.:.22-22-5..: 
Pot Creek.... 
RIO HONGO ees See se ee aes eae ee 
Maos'Greektes: 224.05 eet eee eee ae 

Ute Park, American Creek.........- 
iBitber Creek 4224 2s.ktenasteeee ees 
CimarrontRivenieso-. ste seeceee 
Clear Crecks nes Aa ee see 
Eagle Nest Creek...............-- 
Fast Cieneguilla Creek............ 
Goose Crock see ee ees 
Hewitt Creeks. 62.52 camer sm ensae 
INineyVile Creek:-2--2 se. sese ee eere 
ReGuRAVOLU Neco. ceank cek aoemeceee 
Tolbyi@reekie. 2 .scs-n2'- 
West Agua Fria Creek 

Wooten, Fresnal Canon Creek, 
INorthtR ork =)52 ooh see ee oe seen 

|| Oregon: 
Bonneville, State fish commission. - 
Forest Grove, Dairy Creek.....-...-- 

Gales'Creekoee iets ose peceeecne 
Pattoni@neekis. weecas see ceceeececee 
Scorpins Creokint cine sae en. sates 

La Grande, Grand Ronde River, 

Oregon City, Molalla River and 
CTU UtaATIES oe eres as Ue eee tater eee 

Mra sROgMeURIVODE meee. see nese 
South Dakota: 

Big Stone City, Big Stone Lake..... 
Englewood, HannaCreek........-.- 
Hanna Creek, East Fork.......--. 
ands Creekee eee cemase seas 
Spearfish Creek, South Branch. .-. 
Ward! Greekten) ieee eee eeese see 

Till City, Newtons Fork Creek....-- 
Palmer Gulch) Creeks eee. a2 =eee 
Patterson Gulch Creek....-.---..-- 
Spring Creeks s2 sores eco aeaee 
Sunday Gulch Creek.-........-...- 

Hot Springs, Beaver Creek.....-..-- 
Rapid City, Deer Creek.-........--. 
Lockhart Pond 
Murphy Pond.....---. 
Rapid Creek........-- 
Rounds Bonde ae ee eee 
Schambersiponder!).- eee eeseocee 
Sickler Pond eee ee eter toe 
Spring Creeks wwe ee ees 

Rochford, Gimlet Creek...........-- 
South Box Elder Creek, Branch of. 

Spearfish, Boneta Spring Branch... 
Little Sand/Creek:< 422222222. 

2) 400 

— 

JOO CO DDO OD OO O21 2.00 © 00 00 00 

SESSSSSSSS2E38 Oe letras il ret a ee eee ee ee 

wher) ==) =I) 

* 121, 000 
6, 000 
6,000 
6, 000 
6, 000 

6,000 

~ 
i) 

to 

OD SO ® OS 0100 ete et eet ee) Sesssssess a 
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Disposition. Number. Disposition. Number. 

= || 

South Dakota—Continued. Wyoming—Continued. 
Spearfish, Sand Creek............-- , 000 Cody; Crow Creek. 5.3: 2 ose iene 7,500 

Silver Spring Branch............-.- 6, 000 iPard/Pan' Creek. 25-\a<ssseeeca-e- 6,000 
Tilford, Morris Creek........-.....-- 4, 500 Orda Cree kaea as secocniase am aaa 6,000 

Utah: | ibby, Greeks. sts ses cece aac 6, 000 
Springville, Spring Creek............ 213, 550 | MSE CREE Se Ce Ap eS eosceshosmae ASrse 6,000 
Strawberry Reservoir, Strawberry Post Creeks eco sigasnces qescsosee 6,000 

ROSOLVOMW ea ici2 2 225 SsJgoas se Sela oseie 40, 000 SEIS) OlGiliee Aber snobooesessesooode 10, 500 
Washington: Shoshone Lake............---.-..- 15,000 

English, Cranberry Lake.........-.. 10,000 Sweetwater Creek. ..--..22:-----.- 7,500 
Wake@) GOOd Wills eae see etee meee ale 14,000 AWilnits CreOke sme meemesecesee eee 6,000 
verett, Fleming Lake......-..--..- | 12,000 Encampment, Encampment Creek... 30,000 
hake Armstrong: . 92225222. 52252" 10,000 Encampment Creek, North Fork.. 20, 000 
akelsaboly: esace sci seceo. soca | 14,000 Little Snake River and Branches. . 30, 000 
Mirdhalkest. 3 sss hosaterateeeee ee 6,000 Miner Creek and Branches. - -...-- 20,000 

Montesano, Cook Creek........-.---- 4,000 Soldieri@reéeke22 5-5. ss esse s-ccc ne 20,000 
North Bend; Pratt Lake...--2-2-2-:| 6,000 Laramie, Lewis Lake. ....-....-...-. 30, 000 
Northport, Deep Creek..........---. 14,000 Lookout Lake 35,000 

Deep. Creekila kes oss 2 soe s2 ee 18,000 MANOVA eletelarstersiais sicteiseiatcratsle 35, 000 
Pepon ake: sass. .\ociciesec cess] 14,000 Powell, Ishawooa Creek.....--.....- 10,500 

Hatsop; Big Creek sass ejecssensnese ssc 4,000 Marquette Creek . -.-----s-c-s---- 7,500 
Stevenson, Boles Creek....-......-.- 2,000 Murray Greek ss. ceceeecicesseeee ee 4, 500 

DuncaniCreeks ses sceeosaoece see 3,000 Saratoga, Cedar Creek.............-- 24,000 
Little White Salmon River......-. 6,000 Isto Oe ee eo doscecaquenandcose 20,000 
ROCK Creches. Oe sie sicjsiecie secinie site <icie 10,000 JacksiCreeks ipsa 5 ose isccocees 20, 000 
Washougal River ie sc ccc cc cmae 6,000 South Spring Creek........-...-... 5,000 
Washougal River, North Fork. --. 3,000 Sundance; Miller Greek--5-----..--- 4,000 
WAGE ene sasecameaee ssamaee ae 6,000 Thumb; Clean Creek-2 54-5 .aces5 cece F 35,000 
Wioodand! Creelkseee tas oesar ites 4,000 Columbine @reekise-acccse ss -i2 7 30,000 

Tacoma, Carney Lake 10,000 CubiCreeke 26s. cee ces tossssioninie + 45,000 
Crescent hake... ..2---- 6,000 Hatchery Creek + 90,000 
(GakerWap psicmcce ince sees esis 14,000 Wamsutter, Battle Creek............ 20,000 
South! Prairie:\Creek 2.23) 22222222 12,000 Big Sandstone Creek..-.........-. 20, 000 
Woight Creeke a acon fecens aces 12,000 Little Sandstone Creek............ 15,000 

Vancouver, Big Creek. 2 --2-5-5.- 2. 10, 000 Hittle’ Snake Rivers. <c..--c------- 25, 000 
Cedar Cree ka eewem renee eae ae 10,000 ———_——_ 

Wyoming: , * 133,000 
Clearmont, Clear Creek. -.-:----.--.- 9,000 Potal.2ceeeececceca cass sectetsaee + 200, 000 

Mrigser Wakely cnes sscsswonsccace ee 3,000 2,875, 100 

LOCH LEVEN TROUT. 

Colorado: Parkdale, Arkansas River. - 60,000 || South Dakota—Continued. 
South Dakota: Rapid City, June Pond.....-....... 1,000 
Rapid City, Ash Creek........-2-s<. 4,000 Thomond) Ponde.s po aseeeoeeeeee se 1,000 

Ba kere ONG ae resmtemes sarsiele sneireiaeie 1,000 lum Creekee een eeeneneeeee- eee 4,000 
BurclarsPondga. cere cassie ser scisses 1,000 
Canyon ondsecesseceseenaceaeeee 1,000 ANGIE Cosco aodasooouncHosaoneT 73,000 

LAKE TROUT. 

Colorado: Leadville, Twin Lakes...... 20,000 || Michigan—Continued. 
Massachusetts: Woronoco, Big Pond-.- 1, 200 Isle Royale, Lake Superior...-...---- + 272, 500 
Michigan: Long Point, Lake Superior....-.-.-.- +800, 000 

‘Alpena, Lake Huron.....:......-22- + 200, 000 Marquette, Lake Superior. .....--.--- 7 625, 000 
Beaver Harbor, Lake Michigan....-. 7 1,136, 640 Munising, Lake Superior. -........--- + 625, 000 
Beaver Head Reef, Lake Michigan -.| + 2,275,840 Nine Mile Point, Lake Michigan... -| 2, 288, 640 
Belleisle Aquarium: 22. 22-22 s5ee2 *18, 000 Norwood Reef, Lake Michigan. -..-. { 1, 144,320 
Big Rock Reef, Lake Michigan. ...-. F 1,144,320 Rock Harbor, Lake Superiors------- F 600, 000 
Charlevoix, Lake Michigan.......... + 4,577, 280 St. Ignace, Lake Huron...-.-..-.----- + 100, 000 

Pine ake... esse) scott See + 200, 000 St. Joseph, Lake Michigan ..-....-..-- t 200, 000 
k ee fish eeeslon. sdabpscogss *1, 000, 000 Tobens Harbor, Lake Superior. -.-.- oe 000 

eboygan, Hammond Bay......--- 200, 000 ‘ a 200, 000 
Dahlis Shoal, Lake Michigan. ....... + i 144/390 || Washington Harbor, Lake Superior i382 'o00 
Escanaba, Lake Michigan........... +500, 000 Wrights Island, Lake Superior --..-. +600, 000 
Fishermens Home, Lake Superior... 7 600, 000 || Minnesota: 
Fishermens Island, Lake Superior... F 400, 000 Beaver Bay, Lake Superior...-.-.-- + 400, 000 
Fishermens Reef, Lake Michigan... .| +2, 288, 640 Bovey, Watson Lake........---..---- 6, 000 
Fish Ho ea SUperior. ecycesee + 400, 000 Chicago Bay, Lake Superior... -.--.- + 300, 000 
Frankfort, Lake Michigan........... 7100, 000 Deer River, Deer River......------- 20, 000 
elt ee cae UrOn eee + 200, 000 Duluth, Lake Superior........-.-.--- Wee 500 

oughton, Lake Superior.....-...-. 625, 000 : - 00, 000 
Tron River, Piecater take aap Sa i 10, 000 French River, Lake Superior.....--- { 80, 000 

Mrout) Wakes sc. cs) doseeceateatee > 15,000 Grand Maraias, Lake Superior... .-. + 600, 000 



32 DISTRIBUTION OF ‘FISH AND FISH EGGS, 1919. 

ToraL DistRIBUTION OF FisH AND FisH Eaas, By Species, Fiscan YEAR 1919— 
Continued. 

LAKE TROUTW—Continued. 

Disposition. Number. Disposition. Number. 

Minnesota—Continued. Vermont—Continued. 
Grand Portage, Lake Superior - - - - -- Lect N erEert, a Pond':.)4-uer eae 1 G60 

i : Ph is eymore Wake:.-<....2- cathe ; 
Knife River, Lake Superior....-.-.- 100, 000 Orleans, Longe Pond. *..-..- 86-2252 1,410 
St. Paul, State fish commission...--- *250, 000 Willoughby Wakes eo) o2 ss sec cee 660 
Spring Brook, Carver Lake... .------- eine a Wiseorsi: DEAR va 

: P (0, 000 ouderay, Devils Lake......-..----- 0, 
Sucker River, Lake Superior. -...--- 80, 000 Spring Dakotas: aa ual cea 15,000 

Susie Island, Lake Superior... -..--- + 200, 000 indfall ake: 2.24 .22-262- ses 5-5 20, 000 
New Hampshire: Donaldson, Black Oak Lake....---- 20, 000 
Lake Tarleton, Lake Tarleton-...-.- 710 Drummond, Lake of the Woods..--- 3,000 
Newport, Long Pond.....-.-------- 3, 000 Ihaona (Rat Wakel-c: 20. ssuh se eeee 15, 000 

New York: Port Wing, Lake Superior.....-.---- +600, 000 
Albany, State fish commission. - - -: - *1, 800,000 || Wyoming: 
Fuller Bay, Lake Ontario......-..-- 7 182, 250 Lander, Brooks Lake......-.------- 2,000 
Gabriels, Lake Meacham.......----- +19, 500 Bull Lake Creek. 7.0! Wauerueniey 2; 000 
Grenadier Island, Lake Ontario... -- $177, 725 Crowheart'Wake!. - 2522222 4sc888 2,000 
Lake Clear, Lake Placid....-..------ 714, 500 bry bake oe iie kl tee asy ae ae et 2, 000 
Port Henry, Clear Pond...-.-.-.-.--- + 24, 000 Lake of the Woods....----------2: 2, 000 
Port Jervis, Bauer Lake.........---- 7 15, 000 Lewis) bake! . 22:25:03 chs2a he caee 2, 000 
Watkins, Seneca Lake...........-.- 7 35, 000 Silas dake ee ecko atte 2, 000 

South Dakota: Fruitdale, Reclama- 
TignsReCSOrVOlls.occe vee eecise Sees 27,975 *3, 068, 000 

Vermont: Total '@. 252. ssc5s de ase etieeee 7 28,495, 475 
Barton; Stone Pond-...-----------<- 660 : 765, 180 
Canaan, Big Averill Lake..-.....-...- 1,000 

BROOK TROUT. 

Alabama: Anniston, Jordan Brook..--. 4,500 | Colorado—Continued. 
Alaska: Juneau, applicant....-.------ *50, 000 Lime Siding, Deep Creek......------ 5, 000 
Colorado: Loveland, Big Thompson River... -- 60, 000 

Arkansas Junction, Turquoise Lake. 113,500 |} Lyons, North St. Vrain Creek. ...---. 18, 000 
Bilk Siding, Bilk Creek..-..-.--.--- 10, 000 Squth St. Vrain Creek.........-.-- 16, 000 
Boulder, Four Mile Creek...-.---..-- 45, 000 Maddox, South Platte River--...... 40, 000 

Jim! Crockett eheteeees pease eeeeee 45, 000 Malta, Empire Creek......-.-..--.-- 8,000 
Left Hand Creek......--..-------- 30, 000 Maficos, Echo Creek, ....--.--------- 5,000 

Canon City, Beaver Creek. ......-.-- 30, 000 Monte Vista, Alamosa River. -.---.-. 10,000 
Hast Beaver Creek. _........------ 20, 000 Conejos! Riversi.-a2s-56- 2-0 ee 10,000 
Selis#iake Sssesseeee reese eee ere 6, 000 Rock Creek, South Fork. .--...-...- 10, 000 

Colorado Springs, Erie Lake....--.--- 5, 000 Osier, Los Pinos River......-.---.-- 15,000 . 
Frantz Lake. .....-.----- sere 60, 000 Pagosa Springs, San Juan River, 
Hay Creek. ....-.-.---- =e 9,000 West Porki:: aA Se 20, 000 | 
Mesa sake seers ee aecin-ee eerie 5,000 | Taylor Canon Creek. ...----------- 10,000 
Monument Creek Lake. ...-.-.---- 9,000 || Pando, Fagle River.......------.--- 50,000 
Queens Canyon Creek... ...---.---- 20,000 || Placerville, Beaver Creek..---.--..-- 20,000 

Crested Butte, Slate River......---- 10, 000 Natunitai@reek- ou. Joe. nena 20, 000 
Cripple Creek, Rule Creek Lake..-.- 4,000 | Saltado Creak el Ok, eas 20, 000 
Denver, Bear Creek. .--...---------: 69,000 || Puzzler, Yuki Lake..........------- 22; 000 

Clear Creek, North Fork....------ 20,000 || Radium, Sheephorn Creek..-.--..-- 10, 000 
Cub Creek......-...-.------------- 20,000 || Salida, Willow Dale Ponds........-. 24, 000 

Dillon, Cataract Creek. .....--------- 12,000 || Silverton, South Mineral Creek...... 10, 000 
Cataract Lake..........--.-------- 69, 000 South Fork, Bear Creek.......-.---- 10,000 
Slate Creek. ..-.......------------- 15, 000 Dyers Creek... 0s) is lore sees 10, 000 

Divide, Copland Creek.......-..---- 4, 000 Goose Creek) cus ee ee 15,000 
Dolores, Stoner Creek. ..-..-..------ 10, 000 Rio Grande, South Fork........-- 10, 000 
West Dolores River.......-------- 10,000 || Steamboat Springs, Cody Lake...... 2,500 

Eldora, Lake Eldora...----...------ 6, 000 Gold Creek Lake..0s.0t soe, lous 10, 000 
Fairplay, High Creek. ......... zoe 12,000 |) Tabernash, Cabin Creek.......------ 7,500 
Fort Collins, Cache La Poudre River. 60, 000 Crooked Creek. oo neck: 10.000 
Lone Pine Creek......---.-- me oese 15, 000 Pole Crea. i, eae Hae 7,500 

Glenwood Springs, Grizzly Creek... . 16, 000 Thomasville, Englebrecht Lakes. --- 30, 000 
Granby, Blayney Slough Pond....-. 10,000 || timber Spur, West Dolores River... 12,500 

Buffalo Creek. ..---.-----+--------- > 000 Trinidad, Purgatory River........-. 40, 000 
Spring Creek. .....---------------- 10 000 Purgatory River, Middle Fork. -.. 40, 000 
Stillwater Creek. ..-..------------- 2 eat Troublesome, Rabbit Ear Creek... 5,000 
Supply Creek. ..-..--------------- in ee Troublesome Creek, East Fork.... 10, 000 
Willow Creek.....-.-+------------ 5 000 Troublesome Creek, West Fork. -. 10, 000 

Hillside, Balman Lake...-.--.------ 25, 0 Vanadium, Big Bear Creek.........- 10,000 
Leadville, Arkansas River....------ 30, 000 Victor, Bison Creek 8.000 

inALMoon(Creek@eeeee eee cece a 12, 500 Skagua Palka 2) Wau ano 12 000 

Lake Creek Aucw te tieneday scene at 25, 000 NU le Giakoe te oe a Hise a 6’.000 
Lake Creek, South Fork. -....------ 12, 000 Yampa Blue Lake Sa TAL Ue TRE Qe 5 000 
Tennessee Creek...........-------- 24, 000 Ghattsld Lakoo. coc een! 107000 
Timberline Lake SS000.7- | Yager: potg a ate © aR RE 4 

a Exclusive of 2,204 fingerlings lost in transit. 
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Colorado—Continued. Maine—Continued. 
Yampa, Crosho Lake.--..-.-.-.2.-: 5,000 Boundary, Boundary Pond.......-.. + 9,000 

learnt Akela. a. sckw-wk Son tees 10, 000 GleanRond ee. 0-.5 she cee eee 7 9,000 
UT Creekcenac sen. <5 -s.cc= seen ee 7,500 MudRBOndiceys Joss ncenew seek omar T 9,000 
tiyglakere yes soo hci. eee 7,500 inknowaeond sys sseese oleae + 9,000 
Middle Hunt Creek...-....-.--.-- 7,500 Brownfield, Little Saco River...-... + 12,000 
iIMoadyi@reek- 22 ict hse 5- eee 5,000 ShepardspRiveler sconces sete nee sae 7 12,000 
North bunt Creek. ==. --- 2 2s22ee- 10, 000 Bryant Pond, Christopher Lake... .. + 9,000 
Rainbow lakes? 2.5... :hsse 10, 000 Byron, Garland) Ponds2e 255.2206: = = 7 9,000 
Rounds Wake’ << ance ce eee 5, 000 Corinna, Alder Brook...---.--..--.. + 6,000 
Dimons Ponsa ses se nesses eee 2,500 Comishs Berry Brooks. ose eae eee + 6,000 
Houthvbunt Creeks. .25- 4-452 s se 10, 000 MinoHRond sa easses sees user ieee T 9,000 
Stillwater Lake.............-...-- 10,000 stanley Ponds). 222) °2s.-.- 552222 7 9,000 
Watson! Creek. sey -- sacceas as ee 5,000 Trafton Bonds. o5- as-sec so 3224552- t 6,000 

Connecticut: Dennysville, Cathance Brook... -..- + 12,000 
Cheshire, Ten Mile River....- 6,000 MennysPRiverss.s2osasssssaseesee. 7 15,000 
East Haddam, Early Brook......... 3,500 WilsSonBrooks 223 sascc-cceete so oe 7 9,000 
MarntimibToolesesessseree see eee 500 Dexter, Half Moon Pond.-........--. 7 6,000 
Selden Brookes sos seee dase fetes 3,000 Jimimi eyBrookstsasse ease ene + 3,000 

Forestville, Cold Brook...-.-.-..--- 1,600 Pitts! BYOOKe ss cnse oss esas ee eee 7 3,000 
Hartford, Abbot Pond---..--------- 500 Eagle Lake, Eagle Lake....-.....-.- 12,000 

IBYOAdUBrOOk*: J: ee cecssssase ee 4,000 East Orland, Craig Pond..-.......-.- t 75,000 
Salmon Brooks ssese5 seo ee eee 5,000 Gully, Brook. jese5 scene nee eenee t 10,000 
SilVen brooks. eee sere eee eae 4,000 artis Bond ays. eee eee amore 7 12,500 
Westbrook-Creek.........------+<: 500 PatteniPond sso seseene ects 6, 200 

Long Hili, Willow Brook.........--- 4,000 Ellsworth, Beech Hill Lake........- + 24,000 
Meriden, Albert Bacon Brook....... 3,000 Branch Pond secoate se eee eae + 100,000 
Honey, bot Brooks - see eee == =aei= 3,000 Rattan ond eesasese seas nee + 75,000 
Meeting House Brook-.....----.-- 2,000 Franklin, Donnells Pond.......----- Tt 12,000 
IMiSenya TOOK. 0 oe te ceen= asco 4,000 Fryeburg, Buck Brook.....-.-.----- + 6,000 
Parken Brooks sscnscetee A saeeeee 1, 200 GlaysiBrook=sugs 2 eee ae ee T 6,000 
Pipesdale Brook.j-5-- oss: 2o-0eh 4-6 2,000 ColdtRiven sas aae eens eee + 12,000 
Dod ames rook -oe see eons ssn es 1, 200 Little Cold River............. Se ete + 9,000 
Spruce Glen Brook......-.-.-.-.-- 1,200 RCHEISACOMR IV CI seems ne neers 7 6,000 
Westfield Falls Brook. ......-.---- 1,200 Wards Pond and Brooks....--..--- 73,000 
Willow Brookes 22 o sececsccscscsees 1,500 Gilead, Wild River and tributaries. - 73, 800 

Norwalk, Wilson Brook.......--.---- 2,400 Grand Lake Stream, Grand Lake. - - t 48,480 
Stepney, Pepper Street Brook.....-. 3,000 Green Lake, Mann Brook. -.....-.-- t 50, 000 
Washington, Bee Brook...........-- 3,000 Greenville Junction, Wilson Pond... F 18,000 

ChapeliBrook:.css sia voas tess ee 1,000 Harmony, Grant Brook.........-- + 6,000 
Mallory Brook ee 8,000 HolebsWishsPondsese seteeece asec T 6,000 
Sawmill Brook : 2,000 Gulf Brook....-.- SUNT Ode t 6,000 
Walker Brook........--.--- ape 5,000 HOlebiPakers. ass sce. se asese se + 12,000 
WVOOGEB nOOKio esa ateiewis cjemicinwoas = 6,000 Moose}River cae asses ones eee f 12,000 

Waterbury, DeBishop Pond --...---. 500 urner} Ponds. nee ee eee eet 7 6,000 
Mad River. jot ssccsmetcdes-tisstcnst 500 UnknownrRond ee eee ere 7 6,000 

Wauregan, Blackwell Brook........ 5,000 Island Falls, Mattawaumkeag Lake. 78, 700 
Georgia: Jackman, Attean Lake.......-..---- t 15,000 
Blue Ridge, Rock Creek...........-- 9,000 Boz PonGin eters occ eae see eeee + 6,000 
Nacoochee, Bell Branch. -..-....-...-- 5,400 Clearwater Ponda: 7s 2s-eiee foes. 6,000 
Summons branche secs eeee eee 5,400 Cold|StreamvuPond =. 3. sees. esse. (y 000 

Idaho: Crocker Pond R225 se soen sateen + 9,000 
Fort Hail, Clear Creek......-....---- 1,050 Hnchantednoake sass seca + 15,000 

Ross) Hork Creeks. ccc. eeeiee sek 3,500 Ganderm Brook saceseeeee eects T 9,000 
Spring Wrecks ee eects tere 1,400 niatchery Brooksecsca ec ceeinsece 76,000 

Hranklinebeanhiverso=-seeeee soe 2,000 TOrseshoeseOnd ass. ee eens cee eee 79,000 
Payette, Shamberger’s pond... --..- 1,500 Wakoibaninges eee ease ee ieee 79,000 
Pocatello, Marsh Creek..........-.-.- 8,500 Little Bid Wood Lake.........-.. 79,000 
iRepbleCreek......---s2e-2 2258 Se 1,250 IMongaéRond esse sesccicn cee cece 7 6,000 

Preston bear Wake. 2 cn cee see cecee 2,800 IMOOSCURI Ob eeoee sete ee esta 79,000 
BearsRivers.42 02) vic 26) ase ee 4,050 Nand Vs hOOK ca. gas sconeeceee eee + 9,000 

Indiana: BlackerstPonditss ace pecee eens 7 6,000 
Michigan City, Palmer Brook -...... 4,500 Kennebago, Kennebago Lake-...... + 12,000 

Schuras) pond. oss: -.2eeee eae 3, 000 Kaineon Carny, BLOOK=a see sae eens 7 2,000 
IWOMHCréeK 6 «5222-25 sate = ae 3,000 IMOOSeHRIVeLoR oer set hiee sees 78,000 

Iowa: SocatenmCreeks-ceee tes eecce steer + 10,000 
Calmar, Glenwood Creek....-.------ 2,000 Lincoln Mills, Alder Brook.......--- $3,000 
Manchester, Spring Branch-.--....- 390 Livermore Falls, Tilton Pond...-.-- 76,000 

Kentucky: Machias, Fulton Lake..........-.--- +9, 000 
Bowling Green, Jennings Creek. - - -- 75 Mattawaumkeag, Wyman Brook.... 79,000 
South Union, Clear Creek--.......-. 75 Monmouth, Cochnewagan Lake....-. T9,000 

Maine: Moodys Crossing, Weymouth Pond. . 9,000 
Belfast, Kimball Brook.......-.-.-.- + 4,000 North Anson, Embden Pond...-.-.- 711,400 
Bigelow, Spring Lake-..... on taueese 11,000 North Belgrade, Messalonskee Lake. +15, 000 
Bingham, Bean Pond.........-...-.- + 5,700 Oldtown; BirchtCreek!-- 5255. S235 715, 000 

IPleasantieond <<. oo! = cee ee eae 7 8,550 RifCombpeROndaseseeee see Wea ee, $12,500 
Rowelbond ses: - 252. 22 tee ee | + 8,550 || Otis, Green Lake............. See) 193*200 
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Maine—Continued. Massachusetts— Continued. 
Pembroke, Boyden Lake........--.- +15, 000 Great Barrington, Egremont Brook. 400 
Portage, Portage Lake...........-.- 710,000 Goodale\Brook2-- 23. 2s. esse seo 400 
Portland, Beaver Brook.........---- 7 6, 000 Green RVers asco coe oe ee 13, 800 

PorestWake-< 222P neh aes eee se 7 9,000 Harmon|Brook- 22. ssaeecee eee ee 11, 400 
Wittle wiv ers easyer a eee. 2 + 12,000 ‘Konkapot River. - 2225-49550 cee 24, 400 
(Ried Brooke 3.33 pee eare eee +6, 000 Tee Brook 148 oc cscenw se Ome 400 

Presque Isle, Presque Isle River..... + 14, 500 Mudd yBrook. 22) 425 52-seen eee 3,400 
Squapan Lake. .2f.5 ee saute + 11,600 Roafing Brook.....---s-.--0s0eee$ 400 

Princeton, Huntley Brook...-.-...--- 8, 000 Seekonk Rivets so4-las-eae eee eee 8, 000 
Saco, Boothby Brook....-..---.----- +3, 000 Spring Brooks S20 season eee 1,000 
Burham Brook........ 42h +3, 000 SwanniBrookso se cee eee eee 3,000 
Carter Brooke soos epee eee +3, 000 Umpacheenee Brook...........-.- 3,000 
Deep Brooks seese ck cose dhe +9, 000 Williamsville River 5, 800 
OOS HBTOOK: e seaaioes ce eee anes 73,000 Hinsdale, Fox Brook..............-- 300 
Hoxw elliBrookses 6. - sce aa-tee se +9, 000 Washington Pond Brook.......-.-- 400 
Freshwater Brook......-..-------- +9, 000 Holyoke, Paddy Hill Brook.......-- 600 
Goose Hare Brook... J:coM ee: +9, 000 Spruce Corner Brook.........-...- 800 
Earmon’Brookass sco. a54 ene eee + 6, 000 Hoosae Tunnel, Cold River-...-...--- 4,000 
HolmestBrookse ae cseeeeceeeneeee +3, 000 Paddleford Brook....-2 4002) soso. 2, 800 
MilleysBroolkesisy.i eset ane eee ee + 3,000 Lenox, Belden Brook.........-..--- 1,000 
MMiead ei roo kansas seem +9, 000 Wokum| Brook) ee ceases 6,000 
Ricken Brooke ncen seccnee ce eeee +3, 000 Milibury, Cronin Brook...........-- 60n 

Sebago Lake, North Branch......-.- + 6,000 Monterey, Meadow Brook..-.......-- 1, 250 
Sherman, Davis Pond........-.----- 4,000 Mountain Brook-s 2255. sees 1, 250, 
Skinner, Barrett Pond...........-.- +6, 000 Ransome Brook. 5.9221 -eeanee ee 8, 000 
(BOPeBrOO ket sess eke onsen ee eeeee +6, 000 North Dana, Silver Brook..........- 2, 400 
ima@ian Pond seep eee eee +9, 000 Northampton, Walker Pond......-. 5, 000 
Wowell’Pondy-o.s. steeaacee setae e +6, 000 Orange, Stevens Pond....-....-.:.- 10, 600 
Twainiisland Ponds sous see ee +9, 000 WihiineysPondeee ess ne eee 7,500 

South Orrington, Douglas Pond..--. + 15,000 Palmer, Burleigh Brook......-.....- 4, 800 
South Paris, Abbot Pond..........- 6,000 || Pittsfield, Clark Brook.............- 2).000 

Concord?Hivers! sees eee ee ee +9, 000 Jacoby BLook.- a oseeee econo eee 4,000 
Shape iPond inclines eae a ar +9, 000 Sackett Brook=-ceee. cose eee eee 8, 500 
Spear Creek =o oa teense +9, 000 School House Brook............--- 5,000 
Twenty Mile River..............-- +15, 000 Secu) Brooksesec ceecescetaceeeee 8, 000 
Wiashburmlbond 255-225. asesenes se +3, 000 Shaker Brook. -ccsosoneenee se aee es 2, 000 

Unity, Unity bond seers. see ee + 6,000 Town Brook 253321 GPs eee 9,500 
Walker Siding, Squa Pan Creek....- 6,000 WokumpBrooks- see soeeeeee seen ee 4,000 
Whitneyville, Arna Meadow Brook. . + 6,000 Shelburne Falls, Bare River. .....-- 6, 000 
Winthrop, Lake Maranacook......-.- + 12,000 South Lee, Bear Mountain Brook, 
Woodland, Anderson Brook........- 6, 000 Hast branche sceee en seen eae ee 5, 000 

Maryland: Bear Mountain Brook, West 
Academy Junction, Towsers Branch. 4,000 Branchee.2 cath se sae secs eee 5,000 
Anne Arundel, Stoney Run....--.--- 3,000 Springfield, Allen Pond............. 400 
Carrollton, Greens Run..-..-...-.-.--- 500 Grassy Meadow Brook............ 3,000 

Reeds Runs. Penis se ee. Be 500 Stockbridge, Konkapot River.....-. 1, 200 
Cumberland, Dickerson Run......-- 5, 000 Tyngsboro, Carney’s pond.......... 2,000 
TDN ON ey ype ose cousse 2, 200 Westfield, Big Powder Mill Brook... 6, 000 

Deer Park, Watson Lake.........--- 2, 000 iBlandfordiBrook: s2esaceeeee eso neee 4, 800 
Frostburg, Bear Creek..--.......-.: 6, 000 Loomis Street Brook.........--.-- 7, 200 
Bigtvaarel Runes. seen ee ak eee 4,000 ManhanvRiven- ---soeseeecereeeos 9, 600 
PuZZIOriR ne sesh ee ain eh ee 5, 000 Potash) Brookes. 2 ese see ee 7, 200 
School HouseiRun:- 2-24.) - sees 2,000 Sandy Mill BrookssJ9._- 2. eee 4,800 
SpikemiRim eee res accuse deat fees 2,000 || Michigan: 
vO uMile Utama ences fates 1,000 Alpena, Beaver River..........--..- 7,500 

Hampstead, Indian Run..........-- 1,500 Comstock Creek: 5:22). 2- eee seeeee 3, 900 
Kitzmiller, Lost Land Run, East Little Wolf Creek...........-...-. 4,500 

Prong eh pene oe tee sees ceciceek 4,000 Baldwin, Baldwin Creek...........- 9,375 
Lost Land Run, West Prong....-- 2,000 Baraga, Grandville Creek........-... + 1,000 
ShortwRineerescns saeco eeiceaceres 1,000 Plumbago!Creek. <.seseces2-eesee f 2,000 
AOE Grin ae ee eee 2,000 Neulah, Betsy River.............-.- 2, 500 

Lonaconing, Mud Lick Creek...-...-. 2,000 Branch, Weldon Creek. .--.:.----2.- 9,375 
Mullikin, Eglinton Run.......-.-..-- 2,000 Calumet, Agate River.........-0252! 7 4, 000 
Oakland, Cherry Creek..........---- 4,000 Beaver Creekss aces eae: sc cc8 + 3,000 
Muddy Runes 22 ee tes cence 8, 000 Beaver Damybondtete see. ae + 1,000 

Ruxton, Callendar House Pond...-- 500 || Buffalo) Riverssse-saessee: saseenes 7 3,000 
Takoma Park, Sligo Creek.....-.-..- 300 Eagle River.cjscasneecees lecstees 4,000 

Massachusetts: Garden City Pond 1,000 
Athol, Thrower Brook...-.-..-.---- 10, 000 Garden City River 3, 000 
Barre, Gaston’s: pond .2-2 22/550. - soni. - 12,500 |) Gratiot Riverso- ee eee 5,000 
Clinton Berlin Brookssa.eeee sericea 15, 000 nis 'Creekin isa. - rere eeas 9, 000 

Clamshell Pond Brook..-.....--.-- 8, 000 iMorseshoeiCreek:! 2). -aisstee eee 7 2,000 
Collins Brookt asst eeigseeeece saben 11,000 orseshoeGake: - 222-2 fase eee se T 4, 000 
Sheehan Broolkse-----ceeeee oeaeee 8, 000 Little Gratiot River.2.2 seo sees 7 5,000 

Dalton; Cady Brookt-22 22. -.---ee-s- 400 Medora; Riversss2-225 222 f 2,000 
Windsor Rivene. os ocr eeenocee meee 1,000 Meadow Dam Pond..........--.-- t 1,500 

Great Barrington, Alford Brook..... 3,400 Mineral Riveris.22s3-c225e22-e5—52 3, 000 
DalzellBrookle.c-ccocecueassctese 3,000 MontrealiRivere..-se.cceseeee see ¢ 14, 000 
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Michigan—Continued. 
Calumet, Mosquito Creek ..-.....---- 
North American River.........--- 
Old Cliff Meadow Pond-....-..--- 
One Mile Farm Creek. .......-..-- 
Seward Creeks... . 22552: sosse-e 
opaccowRivers toss o eee eae 
White birch Creek. «2854-52 a-- 

Charlevoix, Horton Creek-..........- 
Kawoad Crock: J.2 620) it Saar 
(rromOre Creek. t Je. 0 es eee eee 
IMG Geaeil Cree kee ecm een ae ae 
Monroe Creeks)... otc. ake ee cciee 
SHOVen Creeks 2) cee eree ce sate aes 

Cheboygan, Laperal River. .-...---- 
@lare)iChard) Creckiee ae 2 sanienin 

Wivermlsake Creeks... s-s8- se eee 
inialstead'@reek-- 252 oon eee ene 
Wow Creekieeeereercnemasceeeae 
MchwenlCreck=2 2 62-222. seesace 
Morrison! Creeks - 7% 222. ssn 
IParnishi@reeket. sccern eee scene 
Sanford(@reek.t =< i os62 22s. 

Crystal Falls, Briar Hill Creek....... 
Chicagoan’ Creek= =< = i-=---<is----.- 
(Cli (Gis <a Ae sao eseeconesedeo 
Retersom Creeks neseee eee eee 

Connors, Gilchrist Creek... -......-. 
Dryden weespPond es. e s/c. tess ne 
Eagle Mills, Morgan Creek.......-...- 
East Tawas, Indian Creek.........-- 
OU Creeke= sascha ess scceae se 
SilvOMCreeksssesohescss ces seen 
Mawas Creekeessss.c--2----2 25-058 
WeaughniCreek tess oc fen estes 

imison Net River--.2:--.-4-+5--:.- 
Franktort, Betsy River----.......-. 
Gaylord, Au Sable River........-..-. 
alent Cree cee ees aaa ee 
iMichland> Rock Creeks. -..-------- 

Spring Groekuses Mut se sce Pads 
Ishpeming, Barnhart Creek.......-- 
Dead River =n- se ccemecccees 
Escanaba Riverand tributaries. . - - 
Greemi@ree kis stan Secon oe ce 
Spricey River -cceea-.ciscecieccccee 

Jackson, Crouches Creek.-.......-.- 
Lake Linden, Spring Creek.........- 
Lake Mine, Fire Steel Creek......... 
Little Lake, Connors Creek...._.-.-.- 
Marietta, Slagel River..............- 
Mastodon, Mastodon Creek....-...-- 
Onaway, Rainy ake 2... 2292223. 
Momahawiky @reekte. oss ee ae 

Ontonagon, Cranberry River... .... 
Cunningham’ Creek: -5:2-522-- 5-- = 
Deer Oreck spect eee 

Oscoday Pine wivienr=----m— 2-5 
Park Siding, Reservoir Creek........ 
Parma, Raymond Creek.......--.-. 
Pellston, Maple River........-.-.--- 
Petosky, Heber Creek............-.- 
Raco, Sullivan Creek... -....5..2---- 
Rockland, Rockland Creek.......... 
Roscommon, Au Sable River, South 
Branches cals: Seneca tae 

Sidnaw, Sidnaw Creek......-...--.- 
Trimountain, Cushman Creek. ...... 
Wingieton, Baunan Creek..........- 
Sweetwater Creek. .......222----2052 

uma yolagie Creek ite: 2... seer 
Minnesota: 

Alborn, Americana Pond...........- 
Brownsville, Driscoll’s pond. -...... 
Caledonia, Irish Creek.........:.11-- 
‘earbrook, Clearbrook Creek........ 
RutlyACreek.. 7 wines ec eee 

Dover Crown Creekss--25---e=see see 
Drake! Creek «2. snie Se 

35286°—21——7 

2 
1 
20, 000 
21, 000 
+ 7,500 
+ 6,000 
+ 7,500 
+ 5,000 
+ 6,000 
+ 5,000 
+ 6,000 
+ 6, 006 

2, 000 
2,500 
2, 000 
1,500 

20, 000 
5, 000 

+ 4,000 
+ 10,000 
+10, 000 
33,000 
4, 500 

+10, 000 
1,500 
2, 500 

15,000 
+ 10, 000 
10,000 |, 
10, 000 
+ 4,000 

+ 10,000 
1,000 
3,000 

15,000 
+ 10, 000 
+ 8,000 
+ 3,000 

+ 2,000 
3. 000 

+ 4,000 
3,750 

15,000 
12,000 

7 1,000 
500 

1,000 
+ 5,000 
7 3,000 

500 
500 

Disposition. Number. 

Minnesota—Continued. 
Dover, Wogan Branchy-....cs--~ =< 500 
Mid diepBrancho eee on -e cee 1,000 
SoupheBranchos.* ee aeeeee eee 1,500 
SUTOUGHORCCKAS Seca 2 oes Ame eee 500 

Duluth, Amity Creek, West Branch i 2,000 
Hrenchviver:=.25 9-2 tes. hee 1,500 
Gooseberry River: 2222352852522. T 2,500 
Iaaahis)\ TRV) me eeigaeaae eo aeeosneo en T 2,500 
Mitte CloquetRiversse--2ree s--5- T 2,500 
Pine pRivert atest keene estas. 7 1,500 
ShadowaWuakeem snes cose see eects T 3,000 
SLOWADURRUL VOL: teem eee ens ane er Tt 2,000 
SUGKSRIRIVer-- eee eee mere ee 7 2,500 

Ely, Burntside:Riyers.2--2-2--4---- T 2,000 
Monstork@ree ky ee eetne ee ae f 2,000 
Section: Thirty Creek..-.----+-2--- + 1,000 

Mazepps,-brout Creek <222-- ==. 5--- 400 
Preston ©amp) Creekesesces. suena 1,000 
St. Charles, Campbell Creek. ..-...--- 500 
Demouth Creek=2=tess2—- 2 <2 oe —n 500 
Drakes! Crecksio-ecee sete sees 500 
iBlereusomi Creeks sees fesse eee 500 
Hemmingway Creek.......-..-..-. 500 
ohms! Creekwemeete cm scise = octet 500 
Holts Creek.......- 500 
Logan Branch 500 
MiddlevBranch]’ 2.55 c2---- 4. -='- 500 
INT ChOlS|/ Creekemesee et ae eels 500 
North} Branch’ sateen cen 500 
etheiCreeke-tee. sees e eee secs 500 
Quincey Greeleasssee. sceeeesesese a 500 
SoutheBrancheess ease ema mrcte= oa 500 
PROM GEO Kanes otis sae ae eee oe a 500 
roys@reek.oe sce one n ne ae dees 500 
Whitewater River......225-:-2552. 500 

Spring Grove, Bee Creek.-.......... 1,000 
iRicetond Greekasassseeeee sass el 1,000 
Upper Bear Creek 2222522522 5--<4 1,000 

Twin Valley, Marsh Creek. .---..-.- T 3,000 
Two Harbors, Crow Creek.......-..-- t 2,000 
Ibncampment Rivieres-.- ss -54-2)-- 2,000 
Knife River and branches. ........ 9,000 
Little\Stewart, River 222----2--- t 1,500 
Silwer: Creeks 25242 e ete eee e t 2,500 
Splitrock: Creeks 2225-2 hese eee ss T 8,000 
Splitrock Creek, North Branch.... t 2,000 
StewartiRivers.-+26 -<ceeee essa ees t 2,500 
Stone! Creche eckeme ope ier eae ne + 1,500 

Montana: 
Ballantine, Arrow Creek. ..:----2-- 600 
Belgrade, Thompson Creek...--..--- 1,750 
Belton, Conlons Bay-.......--------- +90, 000 

Kelleys Bay----- 2-5 ---=eene---= == ft 10,000 
Big Timber, Bologne Creek 2,400 
Cayuse Creekis2 on setae fee is ms 4,800 
East Boulder River 12,000 
ower Deer Creek... -+=-----+---'-- 9, 000 
Mussellshell River, American Fork 7, 200 
Otter Creek e2ecsoee cece se se 7, 200 
Swanip Creeks cscs aes ss he senle 4,800 
Wiest Boulder Creeks: s 2222-5 2422.- 9,000 

Billings, Sage Creek....--..--------- | 12,000 
Bozeman, Angell Creek...-..-..---- 9,600 

Bakeri@Creeks- 12). ne seein co: 10,000 
iBamben@nreekeans 4s pea te aes 2,000 
Benhart' Creek= .......--2255-22=--| 900 
Bostwick Creeks...) ssas.0 seek 300 
Cache Creek... <- 222 sce ese secede | 600 
Camip(Creeke a2: -ce cee te ese ess 26, 500 
G@herry Creck. 5:4. Sete ee ses 600 
Cockerill Creeks 4s. ese eeenises 1,000 
Cottonwood Creek Bee 4,500 
Cowan'Creek-f este see aes 1,800 
@urtiss' Creeks = 22-34 ces 525254 11,500 
MrycCreekes Maca cce 22 ckes tes 8, 250 
ish Creeks —- =. 4--chae eee tesco 4,500 
Gallatin River, Middle Fork....-. 300 
HeebiCreckss- .seccessvassereeseiis 4,500 
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Montana—Continued. Montana—Continued. 
Bozeman, Jaekel Creek ..-.-..-.------ 3,000 Whitefish, Swift Creek. ..........-. 1,750 
Kennedy Creek......-..--.------- 2; 700 Wihitefish Lakostessse umes 1) 750 
Nuansing Creeks 22sec eee 5, 250 Winston, Vermont and Beaver Creeks 30, 000 
MarhiniOreckse:.- a=- cocoa or 2,000 Yellowstone, Cougar Creek. -.......- 2, 800 
Meadow. Creeks 225-8 tcs2+ soseee 600 Gneiss'Creek: 32532 ssce ste ceeeseece 2,100 
Middle Creeks) sce cnn <ccemaemeer 1,500 || Nebraska: 
ODelll Creeks ates cece eee 600 Chadron, Dead Horse Creek......--- 2,400 
Pass Greek esc Si Ameer se eects 6, 300 Gordon, Antelope Creek. ...--...--- 5,000 
Reese: Creek reassess 3,450 Warabeo Creeks: sen). ce cone 5, 000 
Ross Creek oon e ease see eae 6, 300 Snake Creek.......-- eee bra Ba 10, 000 
SalesiCreek sooo seec eee ce =hea 1,500 Spring Creek 203-2022 steers 5, 000 
Smith Creeksence ees ea ece eee 3,000 White Clay Creek. .-.-22--225..-<- 6, 000 
South DryiCreek: eas. ase --e- 600 Wounded Knee Creek. .......-..--.- 6, 000 
Spring ealliCreeksee = sees seen 9,000 || New Hampshire: 
StoryiCreeka eee ss see eee seen ee 11,000 Baileys, Grandview Brook.-...-..-- + 1,000 
Stuckey Creekasre. ee eeree eee ae 5, 250 ImpersonvBrooks occsoss-cecce eam + 1,000 
Sun River, North Fork..--...---- 12,500 Mason} Brookeeeen ese seemaneeace t 2,000 
Thompson Creek.-+---.---..------ 6,700 Moulton Brook... --5s- cess eesee) + 1,000 
Tice Creeks ese sere ees cases Ee 3,000 Palmer Brook. cesseeeeesceeeeeee 1,000 
iWaldRosemond ste. sees se- eee 1,500 Parker Brooks sccs-cssess-octeeaces 1,000 

Brisbin, Brisbin Creek. ......------- . 800 iPlaisted Brook--- oc .<-2<e--4--—> 7 1,000 
Chestnut, Goose Creek. ...-.-------- 1, 600 iPriscilayBrookose. aster eee eee T 2,000 
Columbus, Stillwater River 12, 000 Roberts Brook- 0 6oe-~ se ceeaeeeeer 7 1,000 
Darby, Bitter Root Creek. - --- pee 350 Bartlett, Bartlett Brook..-.........- + 7,500 

Robinson’s pond....-.-.-------- 5 1,050 MouiswilletBrooks cess. - see + 17,500 
Dell, Big Sheep Pond......-....-.-- 4, 200 Bethlehem Junction, Beaver Brook. 1 000 
Emigrant, Pine Creek...........---- 3, 200 Gale Rivelecsssssscen=scss-heeeeee 10, 000 
Forest Grove, Bear Creek. .-....----- 1,750 Golf Vink Brookise.-seeeeeasee ce: + 25, 000 

Mvler CLOCK = ons oes see 22-151 =>! 2,800 Mittle River brooks.-..--02-0----- F 20, 000 
Fort Benton, Shonkin Creek. -..---- 12,000 State Road Brook:.<----- 2-2 -s-- + 5, 000 
Gardiner, Upper Rock Creek. .-.-.-- 2, 800 S\wolHorse/ Brooker eve. =n see oe t 10, 000 
Gilman, Sun River and tributaries. - 33, 000 Bradford, Massasecum Lake...-..-.- 8, 000 
Glacier Park, park waters....-.-.--- + 250, 000 Bristol Brayley Brook. 2st at ceese 7,500 
Harlowton, Big Elk Creek.......... 21, 600 Cass Mill Brook.............------ 5, 250 

(Boyd! Creeks.) ha- seen soeee= eae 350 Cockermouthy River..........---.- 3, 750 
Bozeman Fork Creek. ...---..--.-- 700 Danforth Brook.ss-eee: caer ee 2, 250 
Little Spring Creek..-.......-..--- 14, 400 Dickerman) Brook.) o-- eee eee eee 4,000 
Warm Spring Creek........------- 700 Dick Brown Brook....--.--.----- 3, 000 

Homestake, Homestake Reservoir... 1, 200 Howler River <= 5-4-5... -4seeecee 3, 750 
Lame Deer, Lame Deer Creek... -.--- 22,500 GeorrerBrook ieee soso eae 2, 250 
Muddy Creek ie paces. aot 7,500 Kimball Hill Brook......-..-.---- 4,500 

Lennep, Allabaugh Creek. .-..-..-..-.-- 10,500 INGyesiBrook.. 52). beeen ee cate eee 5, 250 
Bozeman Fork Creek... -.-------- 5, 250 Patton Brooke iis. sesesceseeaeeces 4, 500 
CombiCreek: 2.26452 cee sees 3,500 Rowell Brooks .4-cees2 nes eee 5, 250 
GCoyotelCreekss-.4-5-5-200 eee ae 3,500 Smith’ Riventa. sees 4, 500 
Musselshell River..-...-..-------- 8,750 Taylor Brooks. ateey sages nce ae 3, 000 
Warm Spring Creek.......--.--.-- 3,500 Ten Mile Brook-.-.-...---- eect 4, 500 

Lewistown, Casino Creek. ..--.-.-.--- 13,500 WeltoniBrooks) 2. 2235. eeeesee cer 2, 250 
Sage Creeks. 2° 1. ene ere erme oe 2,450 Canaan, Bicknell Brook..-..---.---- 4,000 

Libby, Granite Lake sshe 1,400 Burnt) ball Brooks 2-4 2seo seer 6, 000 
Howard Lake......- ae 1,400 Merrill Brook. oes eb ee reese 3, 000 
Jackson Creek.......---- P 1,400 ROGerssBrook= 23.22. 2 see eee eee 3, 000 
Rainy (Cveck: «series otexcee sen he 1,050 Story: Brook? -soce= = see eee 2,000 

Livingston, Blood Lake..-..-.-.-.-.---- 300 Wiendell Brook. 422-2 -csee es eee 2,000 
Mlbow Creek. 25.5.5. se csck isecisce 450 Wirieht) Brooks. oe. oes seen eeeaee 6, 000 
Fleshmani@reeke. 5 - sees see eeee 600 Charlestown, Benware Brook. .-..-.-- 3, 000 
Mortimori@reelks=ss--5 = acme - == 300 Great Brook. (202. 5-25 -eceesee sae 6, 000 
Sirickland!@reeks ccs. -e-.2c- sen 450 Reservoir Brook... acess seems 5, 000 
Summerland'C@reek= -5-es--20-0-- - 1, 200 Cherry Mountain, Cherry Mountain 
Yellowstone River.......-.-.----- 1,500 Brook... .2csic cc eee aeeesens- + 20,000 

Ladee Grass, Ledee cise Creek... - wane Israel Riverty cea. cee sees saseeoe t 20, 000 
otten: Grassi@reelkesseee eee one == 5 ea, Pane 47, 200 

Martinsdale, Richmond Creek....-.. 2,450 Christine, Lake Christine. .........- { ! 8, 389 
Missoula, Browns Lake..-.-.-.....--..- 3, 200 Concord, Bog Meeting House Brook. 7,995 
Dusault Creeko..o4-e-- 2 seeeeeeas 700 Canterbury Brook {22-2 3-+-4--- 7,995 
tleinschmidt' Wakes == = s-eeee se 3, 200 Dolloff and Stumpfield Brooks. -.- 7,995 
soro Creekion = so: ose cosseee eee 1,050 Crawfords, Saco Pond...........--.- + 1,000 
Opseta Lake. ......-.------------- 3, 200 Saco River Se ooo ee eee + 9, 000 

Norris, Madison Lake and tribu- East Kingston, Winkley Brook.-... 3, 000 
(Wim eS oo cosega ge ssccassoodcactics: 30, 000 Enfield, Cole Pond..-.............-- 5,000 

Piper, McDonald Creek..-..-......-- 16, 500 AnOVeLBrOO Kee seee a eee eeeeeee 4,000 
Red Lodge, Rock Creek and branches 18,000 LOvej0y, Brook! sesa-e eee -eeee= eee 3, 000 
Townsend, Dry Creek............-.- 1, 200 Wells Brooks. 3-22. estes eee ee ee 4, 000 

Greyson’ Creek 25. --- seca ase eeee 1, 200 Glen, Back! Brookes soa-eeeeeeeee eee +1, 500 
Ray Creek ia 3 chet oe sass ecenis 1, 200 Bop Brookiisse 2a. ooo- sere eee + 20, 000 

Two Medicine Lake, Two Medicine Blkins’s ponds eo ee. eee eee + 3,000 
TN Gee cocdioda yosamescusonucasaese 8,100 Fernald Farm Brook...........-.- 5, 000 

Whitefish, Lazy Creek...........-... 1,750 Goodrich} Brooke. ss eee se te eae 1,500 
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New Hampshire—Continued. New Hampshire—Continued. 
Glen mnocky, branch jcoe ee cce nee + 3,000 Newport, Blood Brook.............- 4,000 
Gorham Barnes Brooke. -. soon es Le Cutts Brooks... .-<.c0cgecccaaee 4, 000 

Barrett) BLOOKe1 se eae 2 ces cc ee 3,000 Shed deBrooks yyy. ss--c etalon 2,000 
Bear Spring Brook. - + 2,000 Walker Brooktss52 222 -0iscas seus 2,000 
WIsvWeBrOOKfesoeot ots ssecer eee eee 7 2,000 North Conway, Cedar Brook........ + 1,000 
Glen Cottage Brook.............-. + 1,000 Kearsage Brook... os..csssesss sae T 3,000 
GlenvHouse Brook. =). tees ee eee 7 1,000 MOatiBrookis soso ssancoeeeneseenoe T 3.500 
Fennyelbind Brooks. -2-cee eee + 2,000 North Woodstock, Ammoosuc River 70, 308 
JoshiBilings Brooke... --sesseeees 7 1,000 Hastman ‘Brooks .s5-cs<c-sesce-0 ee 600 
ead Mine Brook:: 2252.22.02 e-.e- 75,000 Jackman Branchs: sssss--2ess--56 600 
IMadisont Brooks. -- 5-02 heer ones 7 3,000 Johnson Brookse eso sse ene ate see 12,840 
IMOOSO#B LOOKS Aah on oo eee eee ee + 4,000 OSG ARIVEl. Soc cceancene nee te saan 600 
SCOM Vu rOOK oo ee eee eae ft 2,000 Pemigewassett River, Middle 

Greenville, Furnace Brook.......... 4,000 BLANCHE eset ou saceescee aelee 600 
En Bartletnbroo kee essen eee 2,000 Perry, Christine Lake.........-...-- 1,000 

IBCNnSi BLOOkssseer ee see ee see 2,000 Pittsburg, Connecticut Pond. .-.....-- 75,000 
Colby Brook 2,000 Coon} Brook: S630 293 i oe et es T 8,000 
Favor Brook 3, 000 East Inlet Brook 7 12,000 
Flounder Brook 4,000 Perry TOOk= seen ae ne ¢ 15,000 
Gile Meadow Brook 3,000 Second Connecticut Lak + 5,000 
Knox Brook 2,000 Plymouth, Yeaton Brook.........-- 900 
Mountain Brook 5, 000 Potter Place, Cole Pond...........-- 7,000 

Intervale, Intervale Brook.......... +7, 500 Towwow River, Hume Brook....... 2,000 
Lebanon, Bliss Brook.-2..-....2-22- 3, 900 Towle Brooksscceas sete esto ee 2,400 

Great Brooks. oh eee se 6, 000 South Brookline, Rockwood’s pond - 3,000 
Hardy Brook sso os sas asneaoe. 3, 000 Whitefield, Carroll Brook. --.......-- T 4,000 
Eb bard! Brookes sesseecshewee ase 3,000 Wilton, Blood Brook.........- essa 6, 000 
RaxebToOkesceccicacccasmonaeceuses 2,000 Hodpdonthrooksse-eseseeeeecee ae 4,000 
Stonyebroolkssssioc seen sce eeeee 4,000 Woodsville Wild Ammonoosuc 

Londonderry, Solvent Spring Pond. 500 River... Ae ee ee aC ar rere 900 
Lyndeboro, Woodward Brook......- 2,000 Woodstock, Eastman Branch...-.-- 600 
Manchester, Baker Brook 3,000 |) New Jersey: 
Barnard Brook.........-.......-.. 1.000 Bernardsville, Hill Brook........--- 1,000 
Bear Brook jasc sacesoe sone te aD? 7,995 Clementon, Cold Creek 1,500 
Bowman Brook........--- uate 7,000 Greenloch, Big Lebanon Creek. ..--- 1,000 
@ohasiBrook: ssi sscsene cces soso alt 8,000 Oak Ridge, Stony Brook Lake...... 1,500 
GuliBrooks ose fees sete eae 7,995 Oxford Furnace, Pequest River..---. 1,500 
HodgdontBrooks sce -cae sooo eee ee 5, 000 Ridgewood, Belmar Spring Pond. - - 500 
ittle|Cohas Brook= 5222232252202 7,995 Whippany, Badgley Brook.......-.-- 500 
Massabesic Lake..-..:..--....-.-- 8, 000 Woodbury, Richey Run......------ 1,000 
MillBrook setecs sees cae eee 3,000 || New Mexico: 
Pattenibrooka2. tii 55522s02242 5! 3,000 Carizoza, Rio Bonito, South Fork .-. 5,000 
eters) Brookes saseesuee teers 2,000 Cimarron, Ponil Creek..-.../..--.-- 17,500 
Prescott Brooks: 5222223250 222 ih 2,000 Rayad oRiver-sqcacse sce es cose eee 15,000 
ReldUBrookss2 2 cc ssseeccteee ee ene 10,995 UrracaiWakeras is Sseee2 See 10,000 
Sweetwater Brook.......-..-....- 3,000 Cloudcroft, Bluewater Creek. --.-..-- 10, 000 
Wate Brnokass.-25f52,. ees. fea 7,995 || East Las Vegas, CalfCanyon Creek. 5,000 
Wihiting, Brooks 2: .s02 20022250. 322 7,995 Coyote: River: 2225 ssc sssedeseance 15,000 

Milford, New Boston Brook......... 6, 000 Gallinas River, South Fork....-.--- 15,000 
Osgood'Brodk=2 <a. -- ac. 2 sonics 4,000 Gallinas River, Youngs Fork 7,500 

Nashua, Bartemus Brook 2,000 Rio'de@la Casa eine ase sasecst 3 15,000 
Bea versBrooks cece sseecs sae eee. 6, 460 Winsor. Creekoi/s shee oe hee cee 10,000 
Brick; Yard Brook.--.-2sc-sss2 24 2- 4,920 Three Rivers, Three Rivers, Branch 
IBUdrolBrooks sare seen een -eeee ene 2,000 (1) Ren ei ee rue Renae Melee nearer em 7,500 
hase Brooks Ssonce oe sens Pee 2,000 Tularosa, Rio Ruidoso........-.---- 15,000 
CrowelhiBrook? secs se. aoeeteee 2,000 Ute Park, Cimarron River-.--....-..-- 20, 000 
DuvaleBroOkse eas as-eee eee eeeee 1,000 || New York: 
lint Brooks. ocesnses: = ce ccee tetas 2, 000 Adams, Sandy Creek and branches. .| + 12,000 
HOrd Brooks... escsec7 see sense 1,000 Albany, Emerich’s ponds. ....-.---- + 15,000 
Hour Corners: Brook: 2) 2:21. 2235282 1, 230 Ardsley, Grassy Sprain Brook...-... 2,000 
Glover Brook. 0-22 so2. 25.4 3,000 |} Arena, Mill Brook..........-...----- + 5,000 
Greenleat Brookes 33 nc csc soso 1,000 Babylon, Sumpwam Brook.......-- 4,000 
iHardyebrookss as ae se2s eee eee 3,000 Bangall, Cold Spring Brook.....-.-- 1,000 
iydiRead Brook.:2-- 2222-25. 255% 2,000 Honey Meadow Brook........---- 1,000 
Mudd yiBrooks oo. 25-2582) S3eee 2,000 IWiarTeny Brooks ses! sp eeen eases es 1, 200 
NatICOOKeBrook=ssscus. 22a oe 3,000 Batavia, Mills Brook.........- “ee { 2,000 
Norman Howe Brook. -..........- 2,000 Wolf Crock 6 ict Meee + 3,000 
Old Maids Brooke... -28.3 3-4 1,000 Beaver River, Beaver River..---.--- t 10,000 
iIReacoek Brookessc 524.80. Se aaa 3,000 Bessemer, Eddie Pond..........---- 7 1,000 
essere uBrookaneses= = ss ou eee oes 3,000 Big Moose, Silver Lake........-..-.- T 4,000 
Pemigewassett River.............- 4,000 euwatichellilake Sec case seeee eres 6,000 
Riverside Farm Brook............ 1,000 Brinckerhoff, Wickopee Creek....-.- 1,600 
Robinson Brook:s-2s-7-- 52-2 ee 2,920 Cambridge, Camden Brook.......... 5,000 
Seconds Brook. a: ia Eval eee ae 3,000 JacksonsBrook esse scenes oe yee se 1,000 
Silver Spring Brook............... 3,000 MOWLTIe/ BOOKS: incash ces sscae te 2 2,000 
Smallsibrooks—--cscecaeeee ee eee 3,000 IMaynardiprookse-sss2-sen eee ereae 2,000 
Witch Brook... 22. -25stb oul 6,000 Owl Kall Brooke. 22-4 -eeehasaeeere 5,000 

Newbury, Lake Sunapee......-...,- 18, 000 Sherman’ Brook. - 7-7-7 ssesacee ee 3,000 
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New York—Continued, New York—Continued. 
Carter iBearteonds-ss. scee=22 =e +4, 000 North Tlion, Steele Creek........-..-- +7, 000 
akeiKora so eaeet eestor ane 5,000 North Lansing, Glenn Smith Creek. - +3, 000 
Savamoresiakes ices 22 ce. osheee +5, 000 Gulf Creek eee sane cnc ee sees +3, 000 

CatskiN, Black Brook..-....- qseeoee- 71, 750 Teeter Creek ee ee ee +3, 000 
Haines Brook. 2 2acg22 sec s-e 2 ose 71, 750 Northville, Buckhorn Pond..-....-.-- +7, 500 
iKarkstown Creek-=225°2--ss-eee 71, 750 Oneida, Oneida Creek..............- +8, 000 
Saxes Brooke cas eassee eens sees 1, 750 Sconodoa!@reeksie- = eee eer 7,000 
Shinglekiil Creek........---------- 73,500 Oneonta, Charlotte River-.....--..-. +12, 500 
Sicély Brook 2 i5ice neta ee oeeh ise +1, 750 Oswego, Carpenter Creek....-...-...- +4, 000 
oss) Kal Creeks sea anereeeeee a 71, 750 Pawling, Swamp River..-.....-.---- 6, 400 
Whippoorwill Brook......-.--.--- 71, 750 Pittsford, taily Pond Sescn= eee eer +2, 000 
WihitcombpuBrooker ee essere. sce ee 71, 750 Port Henry, Cheeney Pond--..-.--..-- 3,000 

Cattaraugus, Finch Brook....-.-..--- +2, 000 Sand! Pond 2222 i s. es ae ee 2,500 
Wallace Brook........-----.------ +2, 000 (rout HPhondeeeessses cer sea eee ee 2,500 

Clayton, Frontenac Crystal Springs Port Jervis, Bushbkill Brook...-..-.-- 42,500 
Onder aon ce ee ae eee +1, 000 Mongaup River. <-.2-- 2. s-se<c-s-- $7,500 

Capleck ill, Charlotteville Creek... .. 5,000 Shinglekill "Brook. s2scces ses sone +2, 500 
Cobleskill Creek.......------------ +7, 500 SteimkiliCreeke-s- 5h eee eee $2,500 
Cole Hollow Brook......---------- +5, 000 Potsdam, Clear Pond. .-.-..---.------- +5, 000 
Dibble Hollow Brook.....-..---.-- $5,000 || Preble, Tioughnioga River-...-..-.-- +5, 000 
East Worcester Creek. -..-..------- $7, 500 Quaker Bridge, Creeks Run....--..-- +3, 000 
pWiest Creeks .20c comme ee ein ee ane +5, 000 Hotchkiss Run! sees nee eeeeee +4, 000 
West Fulton Creek.......-.------- +5, 000 Pierce Runs esses saaaeees-eeeeeree +3, 000 
West Middleburg Creek...-..-..-- +2, 500 Quake Runee..-see-sereeeeaeeee +5, 000 

Cranberry, Cranberry Creek...-.-.-.- $7,500 Richland, Salmon River, North 
ete, pee Creek ssee-e--e ite iBTanChtsesee ease ese eeeseemceceine sie oon 

anfieldiCreek-n =o. eeeee=- eee j i 
BEAVER TOD Ere ee eee oe +2,.000 Rome, Fish Creek, East Branch....- { 2 000 
Catherine Creek.........---------- +5, 000 Salamanca, Morton Pond. ......---- 1, 000 
Commish) Creeks yen cen ieee a= +4, 000 Prosser) ROUGE te sese- ese sesie =e) $3,000 
Cranbemy Creeks 2.2--5-s2---2 =< +3, 000 Santa Clara, Deep Pond......---..-- $3,000 
Goldsmuth(Creek= 22. ss sen - see -- 73,000 DeersPonds-. eee -eeeee see ese $2,000 
iHorsehead( Canalis cectes-ia-ceeae +2, 000 Dimamick Brooks tes nel. eens ere et +3, 000 
Jackson Creeks sscce see tatoo sa oe +4,000 GoosewPond| Brooke: ese ea)eeeeas $3,000 
Miller Brook: j5eet years eelocine = == 2,000 Guide Board Brook...........-.-- +2, 000 
Newtown Creek....----.--.------- +7, 000 Springwhond seh eee a eee +1, 000 
Seeley Creekeyss-ce5- bees oe +8, 000 Saugerties, Plattekill Creek.........- +5, 000 
Sing'Sing Creek eieese- 2s cee een +6, 000 Reservoir Creek.:.........-.220--- +5, 000 
SMP th) Creeks yao tae einem +3,000 Schenectady, Poentic Kill Creek... .. +5, 000 
Texas Creek. 2oos-c cess ae 3,000 Schenevus, Elk Creek............-.. +12, 500 
Wynkoop Creek........--.-.--- +4, 000 South Lansing, Ernest Teeter Creek. +2, 000 

Forestport, Little Woodhull Creek - . +3,000 steinburp Creek. 255. - 1. s4-eee +3, 000 
Gabriels, Buck Pond.....-.-.-2--.-- +4, 000 Stateline, Indian Brook........ Sees 6, 000 
Clear Pondiisi...05a/0.- eee +5, 000 Syracuse, Bear Creek.............--- +4, 000 
Rice Brooke. ck6 fos Jaaseseece ee $3,000 Bear Drap Brookiee. sss-- see eee +3, 000 
St. ReeistRiversensssce ee edeeee et +7, 000 Bishop Brook: 22-202 --eeeseee sees +2, 000 

Genoa, Fred Green Creek. -..---.---- +2, 000 Butternut Creeks. 2--.----- ee +4, 000 
GameliCregkss essen = oe +3, 000 Carpenter Pond Brook.-........... +3, 000 
Pine Hollow Creek......---------- +3, 000 Chittenango Creek. .-....-.-.-...- +5, 000 

Groton, Owasco Creek.....-..------- +5, 000 Habis Brooke so.-1cte eee +4, 000 
Hopew ell June tion, Wortlekill Creek 2,400 Fellows Brook..-....-..- seemed +2, 000 
Hoosac Falls, Shingle Hollow Creek. 3,000 Feddes: Brook: )..\-)-s)<1=\ eae +6, 000 
White @ropksc cys 10); Gash pret 2,000 Gakayette Creeki i. 225 eeaeer aeeee +6, 000 

Hunters, Batavia Kill Creek.--..-.- +7, 500 Manlius Brook. 5. <= <2. =cc-eeeee +2, 000 
Ithaca, Newfield Creek. .....-..-.--- +4,000 Melvins Ponds. . 32. -see-=-oeeeee +500 
South Danby Creek..........--.-- +5, 000 OnondagaCreek, West Branch.... +2, 000 
Stratton! Crock =o ties. clecte ease =i +5, 000 Peck Brook 2.0 ii.032 2 eee ee +2, 000 

acona; DeeriCreek 5252-2 S25-2 2 se. +5, 000 IPOOISUBLOO kee ss anne eee eee +8, 000 
La Fargeville, Cold Creek.-...--.---- $2,000 Redhead Brook). ossces sss eee ee +2, 000 
Lake Clear, Chub River..-.-.------.- | +4,000 South Hollow Brook...-...-....-- +6, 000 
Lake Plains, AuSable River..-......- +10, 000 Spofford (Brooketen seme eee +8, 000 
Liberty, Neversink River..........- 72,500 Stony iBrookss2eeeeee seers oe +7, 000 
Neversink River, East Branch.... $2,500 SWaM Dp) Brooke sssee eee aceeeee eee +4, 000 
White Sulphur Creek. .....--..--- $2,500 Van Bergen Brook......-..2-.--.- +2, 000 

Long Lake West, Bear Pond...--.-. 4,000 Tappan, Palisades Creek ......-...-. 1,600 
Charley Pond 222 ere ee eee eee 42,000 Utica, Homer City Brook........... +3, 000 
Loon Pond2:222 225222 : oe +8, 000 Voorheesville, Cold Springs Creek... +5, 000 

Lyons, Glenmart Creek. - +4, 000 New Scotland Creek... +10, 000 
"Mudge Creek...........-- Seine $4,000 Walton, Beers Brook... iF 500 

Malone, Deer River.........-------- +5, 000 Bramley IBTOOk ss a25ce 5 2,500 
‘Hatch Crock: 62/020. .: ose 5, 000 Chase(Brookes2 52 -S2ena-eeeeeee $2, 500 
TroutiRiversseeseccees cee. Sanoee 76, 000 Dryden Brookes. << Jee hese seas 72, 500 

Millbrook, Bubbs Hollow Run... -- 2, 400 Hast Brook: ssecse2ssssnseeeeeeeee 42,500 
Howards Pond 22 i este ese. sen ee 1,600 Hinman Hollow Brook.....-....-. +2, 500 

Montour Falls, Glen Creek. -.....-.-- +2, 000 Kerrs Creek: 23322252 se sae 72,500 
Spring Brookes -sses eee eee eee 3, 000 Mallory Brooks 2) 5 (222 st2oeeetee- om 
Sullivan Glen Brook............-- 71, 000 Marvin Hollow Brook.....-----.-.- 2,500 

New York, Aquarium.....-.-.--..-- *5, Oxbow Hollow Brook.....--..---- 2, 
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New York—Continued. Pennsylvania—Continued. 
Walton, Pines Brook................ $2,500 Coudersport, Baker Creek..........- 800 
PhirdsBrook ses. OU Ss. coese. Ue +2, 500 Clank Creekeesse- canes eee 400 
erOut Broke eae i) a aiewen Run and branches... -.. 1,600 

BKeMaAMVDROOK= 252 5222 sae , Ol r CT petra ar a oy eretateneret ees 800 
Whitehall, Castle Creek............. 2,000 Dwight @reckaniy-ckteeecsee eae 400 

Eee ae i at eae = Ly | oc TerTR eT rr ee ee 400 SO ORE EERE PEM eEeEnaSA Ht is 
Woods, Cranberry Pond..-.-.......-.- +3, 000 Elm Run 800 

RaAZ0niback PONG s=-4- saan oeee 74, 000 Fee Run 400 
oSe es Tele soecosesessecececesese 73, 000 Gorden wun: . see ae 

y : raves Run 2 
Asheville, Mineral Creek.-.......... 10, 500 Howland Run 400 
Canton, Crawford Creekitioase aoe 6, 000 Kent Run 400 

Manielsi\Cree ke soss see ae 6, 000 Kline Run 400 
Willard) Big: Creek. 2. esses sees 5, 400 Knowlton Run 400 

Mall Creek sro csesssends estes 3, 600 ehmanghunee seas esse cscs 400 
Satulah Creeksssssa2.- secession cee 3, 600 Tecan es sadaste seco ee see 400 
Shoal Creekii. sees BES ae 3, 600 Weerath Wa0b. ooo se sons oascosSsace 400 
Slab Camp Branch...........-...- 3, 600 Ibeyals| 1 ee oo Gece oscoce banka 400 
Wildcat Makes. s2<-2-5.- essa 3, 600 Mill Creek and branches. ..---.... 2,000 
I LS ae i hicled UNSER ey ee Se 2 ao uM doce Creek Borate eee ciee 400 

steele ste Teles aon 3, OSICPUR UM Sereeaeeitee ene cees 400 
Etowah, Willow Creek, South Prong 4,500 INelsonviR ins saae anes ae eae 800 
Hoscoe; Dixon) Creele oso n: soncct ee 6, 000 IN eSWR ane ea eres racine 400 
Erorseehoe, North Mills River and PothenpRun coyotaje ee = 1 400 

FETICNCS Hiss Jiosins eon aeiecteatejetsioes 17, 500 ProsseMRuUnee os seeocee eee 400 
Lake Toxaway, Bear Wallow Creek.. 11, 400 RecdhRUNsS apie essteciseee ae 800 
French Broad River, East Fork... 7, 200 (RG OSOuR MER rte ene eeeeeeecece 400 

Seg a ae tan | eater nu are ‘ De ONCE Koo ota orm n wlnlalsialoiniaininl=iniaini=iai= 5 OCK RUNGE) ease cm sae caeeels er 400 

Lenoir, Anthony Creek..<2.-.-.-.-. 10, 500 Sherwood Run........--.-2-2+++-. 400 
} ROCK ciaraatserenreee seins ‘ ER) PIR OND i = oR SoheAe an SSDS Ene 00 

Linville, Big Grassy Creek... ....... 5,000 Mhompsont hun es eteee eee eee 400 
Grandmother Cirieke cee tue 6,000 ROLE RET saved aos eer 800 
awana: Lake. 225 523s sean. 3, 000 Weloy, Rum! siio. es sosee see sees 3( 

invillewRivent << -pcoscceseceuee 10, 000 Wadaworth Runes ers cee #00 
Linville River, West Fork.-.....-. 5,000 WihiterRum ise assesses ee co eae 400 
Little Grassy Creek. = soccassascabe 5, 000 Curry, Three Spring Run..-..-...... 3,000 

Rngeuee mine Gree ces ae eaonn ll) Raeioneeeera Geese 2) 5 pol E00 we een nceeece 5 ston, LOO Koes lete telat etal elalalatoia's 
Pisgah Forest, Davidson River and Bn Busia eek att Narctaraiciciatac lsat 1,300 

WS 555565 Sece qo g55so 5500" iF Mrh am Cree Kesey oe eet creraia's 500 

aren enn Hoaet Gisele GAeoN || Weocecen Hae: one eNO ae 3,000 1©OS UNE eee eee eae nee 000 
Samarcan , Drowning Creek, Middle ee paostener RUNA oso. Sets e! 3,000 

TIC eye ete eieoece ise ee aise eee aie <i 5, mipe: Creeks Nati See teeee ye ee 5 ae 3, 000 
ueued Grassy Creek.............. 5, 400 Ebensburg, Barker Run-........--- 2,000 

irassy Creek, Briar Fork..--.....- 5, 400 BlacklickvRune se eeeeese cen seee ee 3,000 
JIMS! Cregkoss. ch eee es ee wee 5,400 Little Conemaugh Creek. ..-...... 3,000 

ate spel Creeks. cece weeeceecetep 5, 400 Hosting an Sass Sieh ete ess Rh 5,000 
5 a POC KG pier eiceneereneats saeee 

Canton, Nimisillen Creek.....--..... 2, 500 Sewart RINE U CO e 2 000 
Mansfield, Coles Brook...........-.-- 2,000 TMA OnEV UTI eee ee ta 2)000 
Urbana, Cedar Creek..............-- 3,000 Emporium, Big Run ” 400 

acer Clackamas, Clackamas River. 50, 400 BOD DYeRUNSeectensostticcmwononces 400 
ennsylvania: CanoeltRuneasssseneee eee 
ao Bie Mpotes RUN 3. -e5s2 ete 1,000 Chop Sag, Bajos oe embeee 400 

eemianehUne ees. -1s eee 1,000 Clear'Creeks2%...22. 6. eee ib oes 
Little Moores Run.........-. ak 1,000 CHET OR iio oe 500 
Nelson RATS Ses ocaielaes seesaw mame 1,000 Driftwood Runt sca.) eels eee s 1,600 

Sine Tata eee ae a” Moni Weise bars es 800 We ea LE See neon e a Hae anieg a eee oe ae 
Blairs Mills, Horse Valley Run...... 5,000 mine M enn Buacke a atbicnaayee 400 

Borie ier ae poop IWuleatnmenag = soe 500 wee wees acer ccens 0 é eee m cece ew ccccccece 

Burrows, Pine Creek, West Branch. - 1,500 Heit Rene Ey Dec oleae Rie <1 S00 
eae ene Ge os ececeenene BLN einats Eun, McKennon Branch... 400 

e; Lyon Creek: ~ =~ --- 2.222 BOWIS RUM cis ces saeeeeee cen. 800 

2 aaa TO 4 rn¢ SOMME joesceea eee ICKAYSHRUNEia sce peseeeccoeee ees 400 
Phillips Creck....-.--.-2--2-2.2-- 3,000 North Greek jess. .2 105: 800 
pene ibe BB BASO EGOS Tee SOE BOSe 2, 000 Parkerduune aie selene 800 
os = reek Sie ae holga i 2, 000 Portage|Creeke 222) 222 << 2eeee chet 800 

Spring Bank Run...1-.1. 2 “FO wicason0 ee eee S00 : OCKPRUME Sac jc nimiciss poe me coe one 800 
py useogue ree A eS Leds 5 See 2) 000 SterlingeRuni sek ae ase seeeneeemeee 800 
ae ponte mn By os ec eee 2,000 Wialdiyshouncti 22252 ee Se 800 

inklebleak Run..........22222:: 2,000 Wiest} Creeks o22..2222c20Rek oe 1, 200 
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Pennsylvania—Continued. Pennsylvania—Continued. 
Emporium, West Cowley Creek... - -- 800 Philipsburg, Little Beaver Run. .-- 1,000 
Farrandsville, Lick Run.........-.. 3, 000 Mora vianeh unseen 2, 000 
Garret, Brush Creek? oct $202 S25. 8,000 ShieldsiRun’..- 2. ss-2scece-- eH 1,000 
Wares Rimeasceactinct on cece nea 2,000 Six MilovRitnils che oon coe ense es 2,000 

Glen Mawr, Kettle Creek....---...- 2,000 Smays Runs. . ose Caco eee 2,000 
OgdoniaiCreeksee se eee eee 2,000 Stanton ese sees eee ee ee 1,000 
TROCK ARUN as ea eee eel tees 1, 500 StarjRumy te aes ee ae ce are ee 2,000 

Glen Union, Baker Run.--...-.....- 3,000 Momahawik: Rumer a-seececesearie 3, 000 
MR econ cece ee ease eo 3,000 Tom TitaRUne 2.25551. a eee ee 1,000 
Scootae Creek, North Fork.....-.- 3,000 TroutuRun) CA) sce ccna ones 1,000 
Scootac Creek, South Fork. -....-.. 3,000 Trout Rn (iB) pease eee kere ee nee 1,000 

Glynden, Britton Run.........-.-.- 800 Phoenixville, Mashalmac Creek. ...- 1,000 
Green Point, Trout Run, Northwest Reading, Willow Creek.............- 3,000 

(Branch ware o-e eee eee eee ae 3,000 Renovo; HallsiRunes 6) pees eee 1, 600 
Indiana sRayshUnles) sone eeemecee see 5, 000 Two; Male URN oy oe es 8 Sees 1,600 

StaAkerR Une ees ese eee e se eeeceeEe ee 4,000 Young Womans Creek............- 1, 600 
Lemont, Branch Creek..........---- 3,000 Rockport, mdian Runes.) ses. ssee ee 2,000 
Center Furnace Branch.......---- 2,000 Seranton, Lake Sheridan Creek...... 500 
ColliersRunt. ea eer ee secs ne 2,000 Somerfield, Beaver Creek.........--- 4,000 
TOSI QU Sabha ees ee aa Bee oe oad 2,000 MaibyRUI: os" scat em ee eee eee 1,600 
Rock Spring Creek...........-.--- 5,000 Sonestown, agles Mere Creek... --- 1,000 
Shingletown Creek.......-..--.--- 2,000 Trout Run, Dougherty Run......-- 1,000 
Sinking: @reckau teeta 4,000 WOE RUM eee kee eee! 1,000 
Slabi@abini@reeks-ecsse sees eee eee 3, 000 Troy, Bullard Creek. =: 2 Ssse ce -ue 500 
Spring Creekse este Wye eee 3,000 Bullard Creek, North Branch. - ... 500 
Stone'Creek teas Se ee 4,000 Covert Run 500 

Lewistown, Knepps Run........--- 3, 000 Dry Run 500 
Mountain Spring Run...........-- 1,000 Factory Run 500 

Listonburg, Whites Creek.......-.-- 2, 800 Griffin Creek 500 
Manns Choice, Breastwork Run..--.- 5,000 Kiff Run 500 
Varennes cee voees orale ee oe ie 5, 000 Leona Creek 500 
HAUTE EVI oe ae eae eee ben acee 5, 000 Little Falls Creek 500 

Marietta, Charles Run..............- 4,000 Lye Run 500 
Collins: Creek este eee ee hee 4,000 Morgan(Creeki 20.2 500 
DonégaliCreék soos sss hes cee os 4,000 Morgan Creek, North Branch. ..-. 500 
Gladfelter Runes. esses a eee ee 2,000 PorteriCrecke ns. eee ec eee ee 500 

Mittin’ Soloufiumnes sass: se see. oe 2,000 Sugar Creek, North Branch. ...... 500 
Millia iC@edariRin= 202 a5 eseneee 6, 000 TiogavRivenss. ce cscs see eee eee 1,500 
Cherry ‘Rin eae a ee 3, 000 Uniontown, Chaney Run...-.......- 800 
ishing Greeka 5 soc o hee aeeten 15, 000 Baurel Rune se ee ee 800 
ox Hollow RUneesssos ae awe 2,000 MilUR Ae Rha ee oR ier ae es 1, 200 
Pham Rian eee aa eee 4,000 voce (Rimes 2 oe Oe ae oe 800 
Wittle:B ear Creek seep se a eee 1,500 Walnutport, Wild Creek.........-.- 5,000 

Montoursville, Oedonice Run... ....- 2,000 Waterville, Canoe Bottom Run..... 1, 200 
WrallissRiin:s 2-22 en 2 eee 2,500 Pine Bottomes i. eee a teeeeeeniee 1,800 

Mount Union, Long Hollow Run... 5, 000 Waynesboro, Cress Creek.......----- 2,000 
Muncie, Turkey Run.............-.- 1, 000 Whiteland, Lionville Run.........-- 3,000 
Oil City, Norway Run.............- 1, 000 Whiteland Run! 262 9e ea ee 7,000 
Oryiston) Big Run eee eee 2,000 Williamsport, Big Bear Creek....-... 1,500 
Rady hick Bunter ad 2,000 Dry Runket enc ae 1,000 
a ySiRUN. Seok het ae cen ao se oe eten 2,000 Hoapland Runsaceseeeeeees 1,500 

Paddy Mountain, Penns Creek..-..- 4,000 Hoagland Run, Sandy Branch.... 1,500 
Pen Argyl, Bushkill Creek. ........- 500 Learys Creek, Spooners Branch... 1,000 
Cherry Valley Creek............-.- 500 Wiolf Run. oo. eee 1,500 
Green Walk Creek. - . - Ee 500 Windber, Berkebyle Run. ie 3, 000 
Reynolds Creek. ./).f00..02.2.2 04 500 Biscuit Spring Run...-. 2,000 
Ross Common Creek. .........-.-- 500 Clear Shade Creek........- 7,000 
Ross’ Valley Creek... 60322. ae 500 Cub Rune eee ei 1,000 
Spriieorune see si oe eee 500 Mauger Rime: 2. 2 aie 2,000 

Penn Haven Junction, Drakes Creek 3,000 Mickel Wane 4s 008 see ates aes 3,000 
Philipsburg, Alder Run..........-.- 2,000 MalliCreekeec saeco cone eee 1,000 

Ardell Rune iil atneh oer i 1,000 Miler Rue es oes ee eae ae 3,000 
(Barker Ei eee ey 1,000 Mincie Creel. ose eee ee eee 1,000 
Bark Shedaunis sane eae eee 1,000 Ober Rune 52 ee eas 3,000 
Beaver Meadow Run...........-.- 1,000 One’ MiletRiine sees es teens 1,000 
IBemer: Run 2 4. Ce ee ek 1,000 Piney Run yy ae ia Oe 6, 000 
‘Benners sR une. ale eee een 2, 000 Roaring Work Rinne. - ese. See 5,000 
Bigelow! Runs sso) ee eee eee 1,000 Seese Run eee eae bee 3, 000 
Bilger-Rum2ts ss 205 ee ee 1,000 Shingle Riunteseee see cere eee eeee 2,000 
Black Bear! Runs so seuss eeeeeeee 2,000 Tub Runt ceeeeee coos nena eee 4,000 
Black Moshanon Creek.........--- 3,000 Wihitaker) ums. 2202) tee aes 2,000 
Cold'Creekt! So. 8 alt 2,000 York, Conewago Creek......-.------ 8, 000 
Dayton Runs 2s. ol eeee eee 1,000 Youngdale, McElhattan Run... .--.- 1,500 
Morge Run Le Vee ANS a ee 3,000 || Rhode Tsland: 
Four Mile Run............. Leathe 2,000 Greene, Bear Brook......----------- 6,000 
HuttonvRuine 2 sate tee Le kee ae 1,000 Bullock Brooks eee sue eee eee 6,000 
HUzzZardeRiineseceeeeee sen eee 1,000 Cottrelli Brookes se teesee eee eee 6, 000 
Little Barker Run.............-.. 1,000 Mall Rivers Brookssseseeemeeneee see 6,000 
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Rhode Island—Continued. South Dakota—Continued. 
Greene, Muddy Brook. ............- 6, 000 Spearfish, Creamery Pond.......... 1,000 
Providence, Cork Brook...........-- 4, 800 @ressiCreeike ee aa se ena cnet 2,000 
Roaring Broo kee se sess eet == 6, 000 Dedrock Spring Branch........... 1,500 
SpPLuceiBrools: -..2 = -.)-t225-ccnce ee 4, 800 Driskill(Creekies a-csccsce cess eee. 2,000 
Tomaquog Brook, East Branch. -. 3, 600 Iimest Branches spe-e sees. seer eae 2,000 
Tomaquog Brook, West Branch... 4,800 Farmer Jones Creek......-..-.-.-- 2,400 

South Carolina: Pickens, Surveyors HMiggins'Guich Creek... . 22: -.222- 5,000 
WAMDICreek. oc. cecccw sms saiececeues 7, 200 Henwood! Branch 2-22 ae. 4,500 

South Dakota: Lindley Spring Branch...........- 4,800 
Custer, French Creek.........-.-.--- 8, 000 MecGreager Creek............------- 7, 250 
Deadwood, Trucanos Pond........- 1,500 McVeysiCreek.. .scaeescisesdo2 sari 5,000 
Elmore, Hanna Creek......-..------ 3, 000 Meadow: Creeka. ccs ce. cece tae 800 

Spearfishi@reek.2 5.5222 eee ees 6,009 Milli Creoles 2. on saceccse eee eee 2,000 
Englewood, California Gulch Creek. . 1, 200 MordaulC@reeks 22005-22222: tacts 7,750 

Little Spearfish Creek..........-..- 6, 000 Oak: Spring! Creek< ec pee sae een: 750 
ReakiCresksec. st tose secre coe eae 10, 000 Oak:Springyeonds ss. ssse.-sceeer 3,750 
Spearfish Creek, South Branch.... 1, 200 Owens Creeks 26) secede secede 1,500 
Wildcat Gulch Creek.............. 3,000 Park Cece kv nas te seet eee nae. 2,000 

Fairburn, French Creek........----- 6,000 Pettigrew Creeks. i022 eet e 2,000 
Galena Creek s.225. Jacks ewes 4,000 Red Water Creckss 5.242 s0 ee see ee 18, 000 
Squaw Creekeesiosec eee e ees 6,000 Riverview Branch.........-.--.-- 5,000 

Hermosa, Iron Creek.-.--.......----- 6,000 Schmidt Creek=- 22-0. seas -s ees 2,000 
Hill City, Battle Creek..............- 10,000 Speanfish: Creekesaccscscenesseeers 20, 000 
Newtons Fork Creek.........--.-- 8,000 Stucco\Creok 25 Sasceaace soos eee 3,000 
Palmer Gulch Creek............--- 6,000 SummersisRondsesseessees eee 2,000 
Patterson Gulch Creek.......-.-.- 5,000 Moomey; Creskascsee--cesee acco e 1,000 
SpringCreeles ee eee eee oe 20,000 Townilrecke eee ecto wees ene 6,000 
Sunday Gulch Creek.........-.--- 5,000 Willow Creekiasseeecneacie= ae sates 4,000 

Ice Box Canyon, Spearfish Creek... 7, 200 Sturgiss, Bear Butte Creek.......... 24,000 
Keystone, Battle Creek...........-- 3,000 Deadman Creeke=o2 2 --e. cee mccene 4,000 
Nahant, Little Rapid Creek......... 16, 000 Milford Morris\Creek:s-o-seeeee eee 3,500 

Milsoni@reeks se. ae es eee 7, 000 Metall Cedar Creeks 2.0) case acne cis oe 5,000 
Nemo, Box Elder Creek.........-..- 30, 000 Little White River---.-..-2-5:-+.- 15,000 

IHISLGOLGGe se aoe onic anes sacs aaa 3,000 || Tennessee: Elkmont, Jakes Creek..... 6,750 
McCalliCreck. «eso oi ss oes esc 1,000 || Utah: 
Pine Hidge, Porcupine Creek........ 13, 500 Burrville, Small Creek.-............- 2,500 
White Clay Creek...........---..- 4,500 Fish Lake, Fish Lake.........--.-.- 18, 500 
IWiOln Cree kar ee en ennee 2,500 Payson, bayson'Creekoo-..o2--c eee 2,500 

Princle; Beaver Creeks. oo... cccsee 2 29, 000 Springtiake Bae eee on see eee 2,500 
Rapid City, Antlers Creek..........- 1,000 IProvOwProviOlivelsseceetns.ceetees 26, 800 

iBoxs Hilder Creek 222 --=-2- 2025-56 6,000 Richfield hish) Wakesssss44scesssee 138, 500 
GeaanOriok se oki. eles euia. 500 || Springville, Hobble Creek..--------- 12;000 
Cottonwood Creek..........------- 1,000 Thistle, Thistle Creek.....-....-.--- 2,000 
Meer Creeks. sacecsescsec. oases 3,000 || Vermont: 
Electric Light Pond............--- 2, 000 Barre, Martine brooke ---eecss seer Tt 2,000 
Waireround Wakes: oo secech ese 1,000 Barton, MayiPond-.-.5---- 25-2 -.-"- T 3,000 
Indian School Lake............... 1,000 Bennington, Basin Brook.........-- 1 7,445 
imma Creekoe see eee suis gels conacines 3,000 Bates) Brook... seco en cea esee 7 6,445 
Wime Creek es sete cek ssc noc sessece 2,000 iBattenkal Riversesee oe ee eee sees + 4,000 
ockhartiPondessseeee eee) ase sees 1,000 Bickford Hollow Brook.........-. 7 7,450 
Murray, Pond saa: sce eccesee ce 1,000 Burgess Brook. ..... Bae ae eee nae 75,450 
INupeetiCreeke sc ccscecee -icicone 3, 000 BushnellsBrooksess. ssc cee ace 7 5, 445 
Prairie: Creekee wes aceskacsess eee = 3,000 ChaseiBrookeennacccemansceneeeer | 4,450 
Rapid Creek and branches. .-...... 41,650 Deweye Brooke jon ereme see meee 1,000 
Rounds) Ponds access oes seas 1,000 DuckiPond) Brook? 55222522---se55 75,450 
Schambers(Creek se ote ess eee 1,000 DunvillesBrooks =< 2ence- 2-2 sec 5,445 
Schambersvbond=-ea.ceeeeaseeseee 1,000 Vans BLoOksecmencect ore scace cen 4,450 
Scotts Pond... ape 1,000 Furnace Lake Brook. 7 5,445 
Sickler Pond.. ase 1,000 Glastenbunys Brookes]. ccc eee ae 7 8,445 
Slate Creek.t es eee ks sees cate 4,000 iatchenye Brook -soce cee scenes 2,000 
SPLINS Creek sen seme csee ls sasoeee 6,000 Little Hell Hollow Brook.......... 6, 450 
Wietonia Creeks. cee. - sen ae 4,000 North Bennington Pond Brook. . - 3,000 

Rochford, Castle Creek........-..-.- 6,000 Perry Thompson Brook..........- 16,445 
iM Creeks) caseesoeccices ss stciecedes 3, 000 RakeiBranchs-.55-- pe eeee ee oneoe 7 3,000 
IR Gtersoneeond seis an es. oeceeeaee 500 RIGeCT BROOK cs poate ee 17,450 
Riley Ond sateen osc ooee os Salad 1,000 ROCKWOOG! BroOkoae seen saeeaceeee 7 5,445 
iWiebberbondel ess: so cse. cece 1,500 SCHOOMBTOOKe eter eee eee ee se 7 5, 445 

Savoy, Little Spearfish Creek. -.-..... 4,000 DBiTatloneb rook eopeen seenneee eee 7 6, 450 
INTITSERVMe ONC eesee cena. cease ccenee 19,000 WiarmtBrooks soe. sao 5eeeme nace T 8,445 

Spearfish, Bill Cook Creek........... 4,000 Webb iBrook vate ues eens sees T 7,450 
Bridal Veil Creek...............-- 8,000 || Brattleboro, South Pond............ 1; 000 
Camp "Three Branch --2:--%.22-22: 2,000 Burlington; applicants. a. .205. ssc. * 2,000 
Gare ate cree aoegnoboasstonas Bip Canaan, Averill Brook..........-..- { tc oo 

ieken Creek. oss ease ; . . 4, 
City Crock. fires ees 6,200 Big Averill Lake................-- { 400 
Coxestakes sees t sae mneee 3,000 Bla CkyBrOOki. 6.2 en oe secre nees + 6,000 
Coxesilake: Credics pote se ce nseeeee 4,000 WolemBrookse rao ce Senter 1 00 
Crapo) Branchesssses see ee 1,500 Mast \Brookss sce ese oe | 9, 000 
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Canaan, Forest Brook.......-------- j be a ey Darling Brook . -....-.-.- +2, 000 

i 3,0 Green RILVeL=. 305.2227 == =e eee 5 
Forest Lake......--.-------------- \ "200 Hatch Brooke... on sy sc eh cur ee: OD 

5 + 2,000 Hazen Brook. 2:5) 2459) eee 
Lewis Lake. .....-.--------------- { * 9200 MeNallserook:s. ct aco cemee ion 
Little Averill Brook.......-------- + 6,000 Potash Brook.....---..+-------+-- +2;.000 

Tiptle Avorill Takes oes BIAS { Bes DOe Rend ee eae sei ee ee 
MOTT BnOOkse essere eae =r ee= i Terrell ys ee +4;.000 

ke ’ Newport, Buc TOOKs((AS) sacar 

Sey beeen meer ta he oe { "Boo Buck Brook (B)..-..-.--.2------- ei 
Nolhegan River: -!--5--------=---- + 10, 000 Genter iBrook-).-- 22.8. 2.- 255 -bee. +3, 000 
Number Six Brook........-------- + 8,000 Day Brook. set 22h). eheueet +2) 000 
Roaring Broobia ec.) --s--2ateer a 76,500 Holton Brooks: ....2..daaatt ca3ee +2; 000 
Second Black Brook. .--.--------- 15,000 TaD cookat hee cele wn aoe 15’ 000 

Swanson Brook..........-.------- T 9,000 Widder Brookss-tess wheal eased +2, 000 
Nellovy ISTO sense eee eee 1 7,000 Wanig BOOK sesso) eee See +4.000 

Danville, Joes Brook....-..--------- 1 5,000 WMarabee brook. 2-25) gusssh ase +2, 000 
Edgewater, Niggerhead Ledge Brook ft 2,000 OxrcuthiBrooks:c.- os foo. +2) 000 
Ely, Bannock Brook....------------ a ae Papenaw Brookt.------55-24---52= +2; 000 

Groton, Darling Pond...--.--------- { m 426 Mice Brooks; -s.ssce5 -saseeenia es ee +2000 

OD Turtle Pond- -.------------------- +2, 000 
Hardwick, Abutment Brook--..-.-. +1, 000 Ware Brook. ccs ow<ac-aseeeen ese. $2,000 

Bailey Brook.....----------------- 72,000 Watson Brook. .-.-22---seer -o-en +2).000 
BelBroOk see sees see eee See be ae +1, 000 Norwich, Lake Mitchell...........-. 480000 
Bunker Brook. .-.-..------------- +2, 000 Orleans, Donaldson Brook... -...-- +2..000 
Collier Brook..-..----------------- +1, 000 MuNhAamMiBLOOK. == oo. eee ae +22 000 
Cold Spring Brook.-....--..------ +1, 000 Mution Brooktesa-22nee sense eeee +2” 000 
CoopenBr00kses--2- eee eeea = 72, 000 Gaitlup Brooks. 6222 2-stae yee +3.000 
@urrien Brookes nee == seas eere +1, 000 HMannat Brooks. -ce=eeke seek ee 2’ 000 
Foss Brook....-..----------------- +3, 000 Hog Trough Brook.......-----.--- ies 
High Trestle Brook...-.-.-.--.---- +2, 000 Trasburg Broolkc::....-2-92os.220ie2 +2. 000 
Ikeclen Broke ees seer eee eee +2, 000 Toslvn Brook -2 2s saaeeo satel +2000 
Lake Wapanacki....---.---------- 71, 000 MOneHE ONdeeseecee sent e ee Eee See +6,000 
Lake Wapanacki Brook. .-.......- +1, 000 Matthews Brook...-..-.-.-------- +2, 000 
Waundry WSr00kee--.- ese eee +1, 000 Nipzer PoMd ss secre. se-2- 2S eee ee +3. 000 
INOLTIS BNO OK. se a= oa teem ie 71, 000 Parlint Brookes estes sc eten eee noes +2. 000 
Paine BOO Kes see eee alae eee 2,000 Wiggins Brook....-..-----..-.-..- +2, 000 
Pierce Brook....------------------ +1, 000 Willoughby River..-.---.---.---.. +6,.000 
Porter Brook.....----------------- +3, 000 Weyman Brook: =sssss22-/2seeee ee +2' 000 
Mick erie COOK = 22 emesis err +2, 000 Pittsford, Johnsons Pond........-.- 500 
Warren Brook. ..--.-------------- 71, 000 Plainfield, Carr Brook........-.----- +1, 000 

Holden. Bassett Brook. ...-.-------- +2, 000 Kingsbury Brook. .....-....--.--- +2’ 000 
Beaver Brook.....---------------- 1,000 Peacham Pond....-------------+-- +5,.000 
Billings Brook - ----.-------------- 1,000 Randolph, Adams Brook............ +2) 000 
Clover Vale Brook. ...-.---------- +4, 000 Wnnis Brook: 4225252450 ee +1500 
Goal Wain IBr00K asses ee +5, 000 k +3, 500 
@oburn Brook-=:-se-ee---- eee 42,500 Ayers Brook .---------------+----5 { 300 
Fitzgerald Brook... -..------- seeee 700 Bass Broolesss2ss2 so sssessceee eee 1,000 
sugnded Bec and branches... .-.- 722,000 Bear Hull Brookes sess sessec eee 2).000 

orton Brook..--.---------------- 1,000 
Weflertsseond soc scsetsssect-ccee 1,500 Beedles Pond...------------------ { Tee 
@re Bed Brook--2--- 25-2222 222 --=- +2, 000 Blanchard Brooks tes eae eee +1, 000 
Osgood Brook.....-.-------------- 1,000 Bowmanierookse. 2-2 5805s ess ane 1.500 
Randall Brook: =-2--- 2-22 --11-2--' $2,500 Chandler Brook? 252229. 29222ee at 2’ 000 
Ripleyis tOOks see es sees eae ee 1,000 Clough Brooks202)235 120232 See 2 000 
Sand Spring Brook....--.--------- $3, 000 ishers) BrOO Kenn =e -see see a eee 1” 500 
School House Brook...------------ 1,000 Guild! Brookes: 2337522252 25a $1,500 
Sprinpaake ess eeees see see cee 525 Gulf Brook) $90 25255222 eae +500 
Sugar Hollow Brook-.--....------ +3, 000 TOL ana a rOO ke = sae ener +1, 500 
Valley View Brook.....-.-..------ +2, 000 Howard Hill Brook.-.-..--...-..- +2; 000 
Wardwell Brook.-.-.------------- 1,000 (Marin Brook asses eee eee +1).000 
Willow Brook......------------+-- +2, 000 Meadow Brook 427.500 

Hyde Park, Hyde Pond.......-.---. | +1, 000 Morse Brook saaausessneeiars ein +1, 000 
Lunenburg, Baker Brook...-...-..-- +1, 000 Nd OTN ee a ees Sw A 9 tl +3,000 

Mollet Brook eeee = eh kee eemoeee. +1, 000 Path Brooks tse ean eneineny +2;.000 
Mink Brooke ee seeiee chee ae ee +4, 000 Poverty Lane Brook.............- 2° 000 

Lyndonville, Pond Brook...-...-... +5, 000 Riford Brooksesel sess ane lene eee 
Manchester, Battenkill River, West Roaring, Broun 2 as- esse. see nee +1500 

Branchiiees: sna epee ee eerece +5, 000 Roods Brook-:--.2-22:--.- 2-222. +1, 000 
Manchester Depot, Battenkill River. +8, 000 ROXxbuUry BrOO kK soe = ener +2, 000 
BoomeRong epee meee e ace eee +5, 000 Soper! Broke e--ceP eee ese +1, 500 

Marshfield, Beaver Pond........-.-. 72,000 Pears BlLookeeeeeeesaeeeee eee eeeee +3, 000 
Middlesex, Great Brook.....-...-... +3, 000 Ma ber Broo Kees nese sence osee eee +1000 
Panhandle Brook......---- aie: $2,000 Roxbury, East Warren Brook.....-- 1,500 

Morrisville, Billings Brook +5, 000 Mad Rivers soee jesccssccwascercted 2,500 
Buebee,Brodkes soccc sete ee 2,000 |) Stetson: Brooks-.- ase seeeee eee 1,000 
Copper Brookes. sheets aes bocce. +2,000 || Rutland, Phalen Brook.....-.....-- 72,000 
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Rutland, Wheeler Brook..........-. $3, 000 Stokesville, Briery Branch.......... 3,000 
Williams Brook 2 ules! Jess 1 00 ittlesRiversc. 422.2 h eae Sens 3.500 

St. Johnsbury, Baron Brook........ 4,000 IN OFGERIVeR Nee ho oaeee ce eee eco 3, 875 
Carpenter Kast Brook.....-..-..-.. $2,000 Sugar Grove, Panther Creck......... 3, 000 
Carpenter West Brook..........-. +2, 000 Vienna, Little Difficult Run..-...... 6, 000 
Code TOD Kees et orem oecce Se +4, 000 Troutdale, Big Fox Creek........... 3,000 
FAG CES LOO Resa tsa aoe ee nate +6, 000 Iittle Laurell Creek.<- 2.5... 2552.3 2, 000 
astinobTrook ss... 52 2.tne keene +5, 000 |! Mill Creeks (0 ite) eS 5,000 
iawicinsibrooks \.- 52-24-04 -eae-e +7, 000 ipshine Creeks. co. ce es ogee ne 1,000 
OES ED TOO Kesetags nse se aes ae eee +15, 000 Woodstock, Little Stony Creek...._. 2,000 
Meadow Brook: 32 5-crma-uecee nena 71,000 || Washington: 
IMDOSGERIV Of rosette ones 718, 000 Boyds, Sherwood Creek............. 850 
ParkerPond 3s ss. e cee seen +3, 000 Everett, Martha Lake...........-..- 7,000 
IPL ence TOO Kats 1 aetS aoe tose Oe +3, 000 Oakville, Cedar Creek...........-... 7,000 
FRO DELESEE ROO Kesee ye sos yaaea ee +3, 000 Stevenson, applicant............-- ee *50. 000 
Bleepers Riverits. .cossseseceeso2-2 43,000 || West Virginia: 
Spaulding Brookes ssss ssc +4, 000 Alexander, Buchanon River, Left 
Walter Andrick Brook 0-25 52..2%: +14, 000 10) gg Pe reece 15,000 
Wirleht Brooks se- o-e-sec as cee +8, 000 Beverly Biles Creekss sas esseesas sss. 400 

St. Johnsbury Center, Richards Davis, Blackwater Creek........-.-- 11, 000 
TOOK ins ca sane tele eee oe ee +4, 000 Jaiifabory (Ginko se) eibhneae | ene see sae 300 

Kem oe Broo koasses sans see 45,000 Isner Run Laurel Branch......... 300 
Sharon, Standing Pond-.-...... oe 300 Grafton Wells’siPonds 5 - saa 800 

Sheldon Junction, Adams Pond. .... 1,000 tambleton, Elk Lick Creek........- 3,000 
Bakersfield Brook... 5: 5-..-2223: 2,000 Oliter Creek es. cc- cee eene 4,000 
Cold Hollow Brook.............-.- 2,000 OaTin Sen Soeaet sett els) 2,000 
County Brook 55.5522 ek eee 1,000 Hendricks, Otter Creek. ...........- 600 
Haddiiront Brooke ---e-sssee-e os 1,000 Holcomb, Holcomb Run.........-.. 4,000 
Mineral Spring Brook............. 1,000 Horton, Gandy Créekeacesiast os ste 8, 000 
Rat oradya TOOK ps s2sos eee 2, 000 Wim Hers pRUCeyRUMe 254055 es asnes 200 
Sty ObNS i Brook J. ase. tees 1,000 Wolf Run....... Secgocnoeasessbooe 200 
Stoneville Brook..............-.-- 1,000 Marlington, Elk River-.............. 12, 000 

South Royalton, Alco Pond..._..... +3, 000 Midvale, Tygarts River, Middle Fork 126, 000 
South Ryegate, Baleys Pond....._.. 7500 Mill Creek, 'Tygarts Valley River... 55,400 
Iara eXorets Eee eee ee ete 71, 000 Moorefield, Turn Mill Run.........- 4,000 
Muddy Pond $2, 500 Morgantown, Quarry Run. eee estes 9, 000 
SCOUMBrooks es 952 4 ae Gees 74,000 Newlon, Buchanon River, tributary 

Wallingford, Maxhams Brook....... +2, 000 OLE ee ee endear ern eet 15,000 
Roaring Brook 222.222 sass2s. 522." +3, 000 Parsons, Mill Run.........22.-:--...- 300 

Wells River, Wells River. .......... +10, 000 Reedsville, Fields Creek............- 2,000 
West Hartford, Meadow Brook...__- $2,000 Richwood, Big Rocky River.......- 7,000 
Rockland Brook-=-2 2. -5.55-:22252! +2, 000 Cherry River, North Fork......... 15, 000 

Williamstown, White River, branch Cherry River, South Fork.......-. 15,000 
Ofaec ot tes Se 253s weiss 4a Ps le eT +2, 000 Cold Knob Fork Creek...........-. 7,000 

Woodstock, Beaver Meadow Brook. . +2, 000 ETO Ges VEU petals ee ee 7,000 
Gallup Brookes= 2.52 s655s2ss04ss2ce $2,000 Improvement Run.......- ae eee 5,000 
Kd TonUBroo ket ees se esas eee ee oeee +3, 000 Little Laurel Creek................ 10, 000 
North Bridgewater Brook.......-. +1, 000 anther Cree ker sass amaeeern eee 15, 000 
Ottauguechee River......-.----.- +6, 000 Sitlington, Sitlington Creek-......_- 8, 000 
South Barnard Brook............- 73, 000 Stony Bottom, Woods Run-...._.-- 300 
South Pomfret Brook.-............ +3, 000 Terra Alta, Elseys Run.-.........-- 4,000 

Virginia: Thomas, Blackwater River.......-. 600 
Barbours Creek, Barbours Creek. - -. 1, 500 Blackwater River, North Fork... 3,000 
Buena Vista, Chalk Mine Run...-... ; 2,000 are Rn ses eels ook See sce 1,000 
IndianiGap Rune sss. 4s4sssnss ose 1,000 North Branches jyse4424o0 4-6 =e 600 
MOWErYS*RUNS. 2252525555 55snee te 3,000 Wildell, Greenbrier River........... 7, 800 
Robinson) Branchis. ss2s42 5 s22see 2, 000 Winterburn, Greenbrier River---.-- 5,000 

Buftalo Forge, Belle Cove Creek... _. 2, 000 Tele RIVeL= 2 32 22.2 = 5 al Saas o ake 5,000 
Byllesby, Chestnut Creek........... 3,000 || Wisconsin: 
Charlottesville, Buck Mountain Aidams\ Duck Creeks 4 ==. ./s0e<s0- 36 1,000 

Creeks soi s2 8 jan ssc: ae 6,300 Vigeksom) Cree)css 804254551452 oe 2, 000 
East Falls Church, Four Mile Run-. 150 Schoonover Creek. - 5-1. -2-2...-.2- 1, 000 
elolmes stints 52 0a24ee ase e ee 150 Algoma, Black Ash Creek........-.- 2,000 

Elkton, Green Meadow Pond. ....-.. 1,000 Alma, Beef Valley Creek..........-. 2,000 
Fairwood, Wilson Creek..-......... 4,000 Cream Creeks ja. ashe ce oss cose 2, 000 
Galax, Goodson Creek.............-- 3, 000 MagleCree kos. ee eas es ees 2, 000 
aureliBranchise.22242 555) lasses 2,000 Jiohnsi Creek 2 jae eee a teens eee 2,000 

Harrisonburg, Dry River........ 3,000 Johns Valley Creek 2,000 
iunters; Rocky Rumneses. 222502 a 200 Little Waumandee Creek 2,000 
orton} Charles Run)... 5.155.524 400 Norwegian Valley Creek..........- 1,000 
Mount Solon, Briery Branch........ 625 Waumandee Creek. .-.-2c222 52. 1,000 
Natural Bridge, Elk Creek.......... 6,000 WiolRi@ree ks tee Aiea) ee ee 1,000 

‘HelliGatel Creekis5 25222525 5en- 0c 3, 000 Antigo, Kennedy Creek-...-..-...--| 1,000 
Pearisburg, Sugar Run............-. 1, 000 Schmitz Creeks sa.) ees ons se senor 1,000 
Pureelle;- Reed! Creek: 2 /22522112 6,000 Arcadia, American Valley Creek. . ..| 1,000 
Riverside, Stony, Creek. ia ie 2, 000 Bulls Valley Creekive 5 osname 1,000 
Snowden, Cashaw Creek. ........... 2,000 Eagle Valley Creek..............-- 1,000 
Staunton, Ramseys Run............ 7,000 Eagle Valley Creek, North Branch. 1,000 
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Arcadia, English Creek.......-.-.-.- 1,000 Cumberland, Sand Creek.......----- +3, 000 

Gilmore Valley Creek.-.........-- 1,000 Dodgeville, Brewery Branch: = 22255 
Haines Creekecae sce kg see eee tee 1,000 Conley Creek. oo osc) ee 800 
North’ Creeks 222 ge. eee 3,000 Dodge Branch ==>. * -u-aeeee ee see 1,600 
(Riley) Creeks. so yer as eee ae 1,000 Hdmiunds! Branch: 222 so2e25 eee. 1,600 
Rohn Valley Creek........-..-.--- 2,000 Jones Branch.) 0 see. ees eons 800 
Spring Créék-)os. 52 esau eee tes 1,000 Molidt Creaky. Set sence ga. cceseeeee 1, 600 
Spring Valley Creek............--- 1,000 Smith Bros. Branch...-...--.-- aa 2, 400 
homas Valley Creek. - ee 1,000 Mrehorville Branch=+-- == -- ssc 3, 200 

Travis Valley Creek... ..-. 1,000 Yeagers Creek 800 
DROUL Creck#ee. sence meee ae 1,000 Donaldson, Spring Creek 2,500 
Wichen Valley Creek.........--.-- 1,000 Tamarac Creek... .....-.-.-.-----= 3,000 

Augusta, Bear Grass Creek......-..-- 580 Eau Claire, Bessie Creek......---.--- 290 
Beef River and branches...-..-...-- 2, 900 @lara Creek 52 aa aoe eee 290 
IBTIGe'Creekes so ote a nceeeee ee 580 G¥ace Oreck siti anct eke eee 580 
iBrownsiCreeksis foc og 2 see cece 290 Sand Creeks iss.c. ch seccce cneceeee 290 
Coon\GutiCreek eit eee 290 Shady Creek 222020 eae e eee oe 580 
Hathaway Creek.........--------- 290 Willow Creek: 5.222 ce soce nce cies 290 
ay Creeksce- csdcececnsteenk ane 290 Edmund, Furnace Hollow Creek. - - 1,600 
Hand (Creekssced sa. doce nee seeeeeee 290 Spring Valley Creek..........----- 2, 400 
Whippoorwill Creek..........----- 290 Bleva; Adams Creek..o 02. -sce-0 seen 1,000 

Barneveld, Jones Creek. ...-..------ 2,400 Andersoni@reeke ah estas gecsnes se 1,000 
SmithyBranchyoss-seeeeeee sess oe 2,400 Bemet Valley Creek.......-..----- 2,000 
Rroub( Creeks oes aces eee e sea ea creer 3, 200 Tate OeGN So giagoiso -Gosannoeesooeoae 2, 000 

- Walnut Hollow Creek............- 4, 000 Bollinger Creek. . 22. snee ese 1,000 
Black River Falls, Douglas Creek. . - - 1,000 Crystal Creek: 20h eset ee ae 1, 000 
Kenyon Crooks. s.cosee sect eter ce 1,000 Hawkinson Valiey Creek. ----.---- 1, 000 
Perry, Creek a ah et ee 2,000 Haze Valley Creek......--..-.----- 1, 000 
moaring Creek: ja 2csscseeetecnee eee 2,000 Hoven Creeks. 3.2 Asejssccse oases 1,000 
Sand Creekesie cease sone alee 2,000 iimdsay: Creek tees eee. eee ee 1, 000 
Slossen. Crookes ase saaccanaeneneee ee 1,000 Rossman Creek 2222-222) 5-2 share 2,000 
Snow Credkiseeecs ecco ee eee aaas 1,000 Tollefson Creek. ......-------s==--- 1, 000 
Squaw Creek? esse eens 1,000 Trout Croekte eso -ccosee -nneses ei 1,000 
Town Creeks) sala ce pee eee 1,000 Elk Mound, Beaver Dam Creek..... 290 
Trout Creek sana ence cece ae 1,000 Fond du Lac, Dotyville Creek......- 2,000 

Blair, Lake Coulee Creek 2,000 iWdon\Creekesssss esos seen eee seas 2, 000 
Peterson Creek........--- 5c 1,090 Gans! C@reekwer sma aie) 2,000 
Trump Coulee Creek... -- a 2,000 delim Creekie: So eeeerieei---- ise 1,000 

Bloomer, Duncan Creek... --.-- Se 290 Hobbs Creek... 1, 000 
Hay Creek SAscccscsceeeseameees 290 Mulvey Creek. 2, 000 
McCann Onreekessceeeee. see seen eee 290 Rock Creek... 1, 000 
SandiCroek eee scssseue see meee anes 290 Sbroup Creekteccess- ccs s=eeeeeees 1,000 
Stevens Creekge eee eee 290 Fountain City, Bohris Valley Creek. 1,000 
Trout Creek, North Fork.....----- 580 Kagel Valley Creek............--.- 1, 000 

Blue Mounds, Austin Creek. ..----.- 800 Freid Valley Creek...-..-.-.------ 1, 000 
amp) Creskeseeeses=eeee nee aes 800 iMuber Creelcsnaee see ease eeeac ester 1, 000 
GarfootiCreckitess-neseea seer ere 800 Pipers Valley Creek......-...----- 1,000 
Walnut Hollow Creek.-.---------- 800 Schaffner Valley Creek....-------- 1,090 

Boscobel, Coon Branch.....-.-.----- 1,600 Grand Marsh, White Creek.....----- 3, 000 
Brandon, Rock River, tributary of. - 2,000 Grand Rapids, Drainage Creek... --.-. 3, 000 
Bruce, AlderiCreekise. 2-0 seesee eee 1,160 Hive: Mile Creek. <6 csccesece secs 2,000 
Brule, Little Brule River......----- 3,000 Harvey Creekecs sc ckesceccenoaceas 2, 000 
Cashton, Berens Creek......--.----- 1,000 || dynni Creek ois asa isccire teenies nee 1,000 
Bohemian Creek. ...-....--------- 1,000 Seven Mile Creek...........------- 2,000 
Brush) Crookes semen ce sere eee 1,000 Spring Branch)!----....°---2--c=-- 2,000 
Cannon Valley Creek.....--------- 1,000 ‘Two Mile Creeks. 5... se. eaee 2, 000 
Coles Valley Creek.....-.--------- 1,000 Wakeley Creek...........--------- 2, 000 
Hagen Creeks. ssecme ces sc cece 1, 000 Hatfield, Visnow Creek.....-------- 2, 000 
Halls Valley Creek...-..---------- 1,000 Hawkins, Manning Creek.....------ 870 
Hay Hollow Creek......---------- 1,000 Skinner Creek, North Fork...-.--- 870 
iHeiseriCreeksse ceseese ose ces kee 1,000 Skinner Creek, South Fork..--.--- 870 
Hlouser'Creek2 2) Siccnceacisce saetee 1,000 Hayward, Mineola Creek.....------- +4, 500 
Korn Spring Creek......-...------ 1,000 Hazelhurst, Kitty Creek..-.-.------ 500 
Mansky Valley Creek.....-------- 1,000 Rocky Creek.....--.---2---------- 2,000 
Mashaks Creeki ce ceetenecccorectee 1, 000 Hillsboro, Billings Creek. .--.-.----- 1, 000 
Morrison Creek.....-.-.-------++-- 1,000 || Hortonville, McNutt Creek......-.-- 1, 000 
Oium Valley Creek. aa 1/900 Milt Pondatce meme se ae odes 2; 000 
Paulson Creek.....-.-.- 1,900 Nordman Creek. 5-25-2-2-2-------- 1,000 
Pleasant Valley Creek... - oe 1,000 Independence, Borst Creek....------ 2, 000 
Russell Valley Creek.......------- 1,000 Bruce Créekseseesesecan sss se sem 1,000 
Timber Valley Creek..-.-.-.------ 1, 000 Bryn Creekis sa. cete esate set eeee 1, 000 
Twenty Four Mile Creek...-.-.--- 1,000 Milk: Creeks peehe2 shcaheis te ee ene 2,000 

Chippewa Falls, Duncan Creek... - - - 870 Olson Creek. ....- gas 1,000 
Paint Creeksese one se oes. sae 870 Plumb Creek....-.-. a6 1,000 

Couderay, King Creek.....-.-------- 1,000 Moskos Creek.....------ 3 1, 000 
POEM Creek oes sscc a cece sate eee 1, 000 Kilbourn, Gilmore Creek..-..--.----- 2, 000 
Wieirgor Creekei i soc sted See 2,000 La Crosse, Burns Valley Creek..-.-- 3, 000 
Windfall Creok......2,2.-00cceeee- 1,000 Mormon Coulee Creek...-..------- 436, 470 
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Disposition. 

Wisconsin—Continued. 
Ladysmith, Badger Creek...-....---- 
Beaver Creeks-c. 325 5220-2 02 bite 
Lone Pine Creek. ..-.-. ig 
Spring Creeks 22) Ps-s55 232 ascees 

Laona, Rat River and tributaries. - - 
Mattoon, Wiese Creek...........---- 
Menomonie, Adams Creek...--.------ 

‘Anmdersoni Creek: - 22. sssace secu ene 
Am nisi@reoke: - sso tn2-ocee selene 
iAsylum\Creek.-2-2. 2-222 se eeeeeee 
Big Beaver Creek.....-.-.---- aan 
iBT Creeks ss anes eeeeeee 
Big Meadow Creek......---------- 
Big) Missouri Creeks) .-c- 4-4 -ee 
Bie Otter Creek. 5-2-2 -scics ses 
IB ISSCTOOKL he cece cee te cece eoae. 

Bubbling Springs Creek... -------- 
Cady Creek wcccs- sce ase cncteees 
Camp belliGreck ae aeons 
Clacks Creek.b 2.8. canis sees 

CranberryaCreokserseseeeese eee 
CrosbyiCreckie2esseeeeecee eee 
MnhliCresk sense eeeceecee cee 
DWrowley Creek. ..-- == -+--.--- Be 
Dushane Creek....---- 
Fau Galle River. ...-- 
Maddy Creeks. .2-5i22 26. 
Highteen Mile Creek 
HONS CROOK s peek Sees kee cote 
Galloway Creek weno see ens cece 
GilbertiGreck 2) 72 s2- 27 so ee 
18 (HNO) (oy Se SSS ee ae eee H 
Hay Creek and tributaries... ..--- 
ODDS Creckircce se ceeeen sec ok- 
ELON ey. CHROME es oss sce ceca cee 
MON Cheeks wes cc ee eee ee 
InvingiCreek {242256 22202 tees 
JesseiCreekes 5.25255; ° Ae pence 

icing Creeks: 72622 + eet a ae ales 
iKyights Creeks. oa. 52 acceso le 
WambsiCreek=-25- 2-55) icc oce ke eeoe 
Tindsay: Creek: 22-500) oe os ce! 
Little Beaver Creek..............- 

ibittle Sand) Creeks... <5 5 seen oe. 
WeosbysiCreek=s=sa-e cece oat meaee 
ynch Creeks 25s ssscesnsccemeee 
MOAT th yACreelkcs sas ses stn tee eee 
Mares Creeks %* 0 3,055. o2ees eee 
Miller Creek............-- oat 
Mud Creek and tributaries. -.....-- 
Owen Creckseincies ees hrs cae ee 

mopple Creek. o: fet2 522552 ore 
IPLOper Creeks. seat os soc ec 2 eee 
@uarder,Creek 3 4:55) 8 ie yee 
@QuillingiCreekass 2528 05 eee 
ROCK CneSkon se eh 2 ae Lae 
RUSHOreek sive saad |. ee ae 

Spring Creeks: 222. . 2232S 
Htonen@neek 42252. 2225 555 
StyerC@reekesiiis 222. Se Seer eee 
ThumsiCreekst2o05 3: reek ees 
TittanvaCreek) 522/23 sccece seen ee 

Number. Disposition. Number. 

Wisconsin—Continued. 
290 Menomonie, Torgerson Creek ...-..- 1,000 
290 rout Creek.= 220. esedeeceescmens 1,000 
580 Valley View Creek..........-.-.-- 1,000 
580 Wance Creekc 3.2 sehes isesen sens 1,000 

3,900 iWanrney; Creekivi.\ i250. ccissse sees 1,000 
3,900 Wisshburni@reckien si) eee: 1,000 
1,000 Watterson Creekeee cope osnseoe 1,000 
1,900 Wilson Creek and tributaries... --- 2,000 
1,000 WOlS CREGKPeae) Sala set REE Tele. 1,000 
1,000 Merrill, Averill Creek..........----- 2,000 
1,000 Barnes Creeks sees see ese a eseeiars 2,000 
1,000 Big Hay Meadow Creek......-.---- 2,000 
1,000 Wevilsi\Creeks em. pene cence mone 2,000 
1,000 French Ridge Creek.........-.---- 2,000 
1,000 Wohnsom@reckyes sees seen 2,000 
1,000 Little Hay Meadow Creek....-.-.-- 2,000 
1,000 Patiomith) Creeks te sese sees coe 2,000 
1,000 Pine River and tributaries. .....-- 6,000 
1,000 Brainie(Oneekse. Secce sone coc nee 2,000 
1,000 Millston, Covey Creek. .......-.----- 1,000 
1, 000 Gleni@reckst errs cee coset eee 1,000 
1,000 dacobs: Creektncecro. waesactaaees 1,000 
1, 000 AM Denu OLreekeomse sete je cee ccc 1,000 
1,000 a Pointi Creeks sass ce ses seca 1,000 
1,000 Tharkini@reckeees-cccee noe aseeses 1,000 
1,000 Mile Creek Saxe co acceeccser cosas 1,000 
1,000 iPatGersom) CreGke sees seen nee see 1,000 
1,090 LES oy OG\s) ease Be pOesSEREes Messe 1,000 
1,000 iponpratz Creskeas ee seeee. eee = 1,000 
1,000 Pump House Creek. .........----- 2,000 
1,000 Robinsoni@reekis-2 2) 2022 re: 2,000 
1,000 Rockyi Greek eee nee eens 1,000 
2, 000 Second! Crecksarc. sos bigs eaceecee 1,000 
1,000 StantoniCrecke.. ) 2 ssc eee ee cece 1,000 
2,000 Wivimam Creeks eerste 2,000 
1,000 Minocqua, Davidson Creek......-..-- 500 
4,000 Howard Creek..................-- 1, 500 
1,000 Ka tivCregk sae eer nce pan enecee 1,500 
1,000 Little Tomahawk Creek.........-.- 1,500 
1,000 Ping Creek Mee oe een eec cele 1,500 
1, 000 Scotchman Creeks = yeeee eee 1,000 
1,000 Shampine Creek s-- 2-02 sone ae 1,000 
1,000 ThreemMiile|Créke. ss ssee eee 1,000 
2,000 Mount Horeb, Aavang Creek...-...-.. 800 
1,000 Bohn) Crecks he eae see ee cece 3, 200 
1,000 DolhantnyaCrecke ss) eee esas eee 2,400 
1,000 East Blue Mounds Creek......---- 800 
1,000 (Mas tyB ranches soe e tenn aes 800 
1,000 2,400 
1,000 1,600 
1,000 1,600 
1,000 1,600 
1,000 800 
1,000 800 
1,000 2,400 
1,000 1,600 
1,000 2,400 
1,000 800 
3,000 1,600 
1,000 2, 400 
1,000 800 
1,000 Jurgersonibranclss so ses = see sacs 800 
2,000 Keinsine: Creeks. = 302.26 oocisa steieme 1,600 
1,000 WudwieiCreekstecn see mene seca 2,400 
1,000 Sandi Creeks aoe een ca ceuicce 800 
1,000 ShemakeiCrebkassc ose acecen ce once 800 
1,000 Six: Milei@recks. 20 se) ssc st secasc 2,400 
1,000 Studnicka branch ]ss—-oeermeesae 8 
1,000 Neenah, Herziger’s pond......-..-.- 1,000 
1,000 New Lisbon, Brewer Creek......-..-- 500 
1,000 Milley Creeks ovate eed pee eaose 2,000 
2,000 MountainiCreckss sees ee eee ee 500 
1,000 Little Lemonweir River........-... 1,500 
1,000 Macomber/@reeks 2.223. 222-2. ecn- 1,000 
1,000 Meads iCreekass ite a8 acee sees 500 
1,000 ichard (Creeks ecco cee see 2,000 
1,000 iWiebster Creeks. scons cceane secs 2,000 
1,000 Norwalk, Roy Creek...........-..-- 5,000 
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Number. Disposition. Number. Disposition. 

Wisconsin—Continued. Wisconsin—Continued. 
Pembine, Boulder Creek. -.------.--- 1,500 Tunnel City, Stillwell Creek-......- 

Pemene! Creeks: 32220522 eeeeee a 2,500 Unalaska, Sandy Cooley Creek... .-. 
Silver Greelese. 3 os2c8c csesece seer 1,500 Warrens, Beltz Creek.....-......--- 

Phelps, Muskrat Creek......-------- 2,000 Castle Rock Creek...:--s)-24s-555 
Mwin/ Creek. 5 o.nssscnee reese 1,500 Mompleay Creeks: 2-5 eee 

Plainfield, Ten Mile Creek.....----.- 3, 000 ish’ Creekiss 2 ck... aee eect ae 
Portage, Prentice Creek.-....---- Sa 4,800 mowery Creek. | --ce! 20 a. eee 
Wintergreen Creek. .-...--.---- eke 4,000 Milli Creeke=. Sale Se sr eects 

Prentice, Erick Nelson Creek...-.--- 580 Reed’ Creek: ss oct eee see ae eee 
ievansoniCnreeke ese seen es = 580 Sand @reekists 262 ce sect seat 
in zien @reeksseeeepeeeeasace ea 290 Second Creeks SA eee ester 
dfilnaja I hye nae eee eaacese 580 Whiskey Creeks 2 oo 2 = sm emaeiin= 
Maulden Creek 870 Weyman Creeks - 39-o-~ == eace bee 
Nyeberg Creek 580 Wascott, Wascott Creek............- 
Sandeen Creek 580 Waukesha, Capt. Lawrence Creek. . . 
WEIGH @ree ke eee eee eas 580 Garrett Cretket teen eee ecsee 

Rice Lake, Cobb Creek......---- aeah 290 Genessee Creek......-.-.-------.-- 
Ridgeway, Strutt Creek....-.---.--- 1,600 Kuhtz' Creek. ..2. -2 = sete ceseree 

Walliams! Creeke: 22S S52 525 eee sc2- 1, 600 Menicks Greek esc. tee ees 
River Falls, Kinnickinnick River, Paviki Creek.) cs see esc oes 

South Honks sess sen ane nee 580 Rice Creeks. 24 lacestes senses 
Sheboygan, Krueger Creek...-.-.-.-- 1,000 SmiuthiCreek:- Ses -eese cance ee ase 

Pigeon River and tributaries...... 4,000 Wetener Creek 2c se. J cscstceeosess 
Sheboygan Falls, Mullet River... ..- 2,000 Winicht Creelosssseesceeme saa secnee 
Solon Springs, Buckety Creek... --- + 1,000 Waupaca, Dopp Creek.-..........-. 
Sparta, Ash Creek 1,000 Bimmons @reek=—-— = 5. sae ese ce ae 
arr Creeksse2. oso e2 1, 000 Melean Creek ot ceeee pees eneeee 
Ranch Creek ers roe pee ee a 1, 000 Nicolls'\Créek: 2-22 - == 2 eee ere 
Sola we Cee Kase yet eta clade iene ee 2, 000 Pearl Creektecssces se ane one apa 

Spring Brook, Godfrey Creek, West Pest House Creek-~.----8s2n eset 
OT essen ets ose eae aise + 1,000 Radley Creek pees casas uaa oes 

Spring Brook Branch. --..--.-.----- + 1,000 Robinson Creek. 5.5. --232----5-5s0 
Superior, Big Balsam Creek....-.---- + 3, 000 Wausau. Black Creek.......--....-- 
Hm pine Creeley asoo-e eee eee + 3,000 our Mile Créeke: 52222 See sence 

Tigerton, Tiger Creek.........-.----- 2,000 Hreeman @reekiesccaescs cee eee eee 
Tomah, Allen Creek...........------ 1,000 Gin Moore Creek....--..-.-.-.-.-- 
iN Onogket Sek toch nee 1, 000 Little Rib\Rivers:....0.-c-...s4. 
Bear'Creeky sie ee eee ee as 1,000 Tittle DrapiaiVelocs: ees -n. ee 
iBrandy \Creekeou sssse cn ie cece eee 1,000 PING URIMOh oc ese oe oa oaoe fasta 
Brush Creek esa i sey see 1, 000 Pine River, North Branch........ 
Clifton|\Creeke rs eee 1,000 PIOVENIRAV Oleic cee need cctaseee 
Colei@recke see oie ee Ce eee 1,000 Spring Lake.. 
Couneill Creeks 372 ae a 1,000 rap p RVers ees 2 
Council Creek, South Branch...--- 1,000 Westby, Carlson Creek 
Deri Creeks (sche yee ee 1,000 Dickson Creek ieee cee eee 
Dixoni Creek esse eee cee 1,000 Wereni Creeks 2522325522 eee aes 
Jennings Creeke sc cece eee et 1, 000 Hanson Creektpeecea ses eee eee 
ia CrOSSOHRiViel-e eee sees = eee eee 1, 000 IMolte Creeks 2s sono ers ays 
an Mleur Creeks. oo ene ees 1,000 INeisoniCreck=ss>=— = neon eres 
Mill Creek, North Branch-....---- 1, 000 Peterson Greeks sees sear eee 
Mid Creeks 5: uesro. eae ee ces 1,000 Whitehall, Adams Creek .._.-.--..-. 
Prairie Creeks. cece ee ances cee 1,000 Breed Creeko ss. ee oe on eer 
Prairie -Hanm Creek: 2--. 02. -0e =e, 1,000 @aswellCrécket tas se cee ee 
SandiCreek sense atoet tee ee a 1,000 Wook Creek nooo act beeen eee 
Silveri@reelke eet cen ase Snare 1,000 Gouroni@reckeee =) eee eee 
Sparta Creekty ny: cose STE Se 1,000 @ifrran Creeks eso ee one oe eee cee 
SquawiCreek sees sien ee eee 1,000 Marr. Creek: coon. tae eee coe eee 
Stony Crebksaaee cess terse c- 1,000 iRreeman' Creek" - 22) s.n se eeeeace 
Swamp Creektepeseeseeee eee eae 1,000 iFarlom! Creek) eo. 2. septa ee mere 
ar Crock: Sai ee eee oss: 1,000 ifarnden ©ree kes 2.2510 eee eee 

Tomahawk, Beery Creek.-..-.--..--- 500 Hensel Creeks. cs ne aoet ee meee 
Big Pine Creek and branch..-.----. 2,500 Tduna Creeket2) 2. eee eee 
Hay! Creeks: 7 2ee Cees ese 1,000 Kadder Creeks sae eee ee eo cee te 
Little Pine Creeke222e-2eeeuee eee 1,500 Take Creek oor opts ase as eet 
Meadow Creekitri: coh. sateee ee 1,000 bibakikken Crecket-oe- eee cee sso 
Spring Creek\2 tte: tae ces cee eee 500 MeKenzieCreek.......-....--.-:.- 
Squaw Creeks. 22-4 tet sche ge 1,000 Pike Creek, East Fork........--.. 
TroutiCreelvasetctcee ssce aaa 1,500 Solsrud Creek 22 este ee sce es 

Trempealeau, Fox Cooley Creek... -- 1,000 Maylor Creeks fecmemeaccect ce sceeee 
Brenchi Creeks sete seen 1,000 Norgerson! Creeks. -oe = ene ee 
Holcomb Cooley Cree 1,000 Mold! Creekir oe s.52 ocee 5-5 - ocean 
Norway Cooley Creek.-........-..-- 1,000 Webb Creek.. meet 
‘Pine Creekitis: s.eeeeees oe eeee nee 1,000 AWiells Créeksietenncses sees : 
Tamarac Creek-t-sescnceeeeee eee 1,000 wiood Creekstr setts tenet oe mercies 

Tunnel City, Hacket Creek......-..- 1,000 Wilton, Dorset Creek...-........---- 
Riches Creek: tus ceseee oom e eee 1,000 Gerkes Creek 22". i. Sas see cone este 
Sparta Creek, East Branch.....--. 1,000 McCanns Créeéks--s-- ve scee neces 
Spring Bank Creek..........----.. 3,000 INOths Creeko ae eee ene sascece 
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Disposition. 

Wisconsin—Continued. 
Wilton, Sleighton Creek .....--.---- 
Winneboujou, Bass Lake.....-..---- 
PLU ks Rabies pee eee oooosa ase 
Cedar Island Lake......-..-------- 
@titlen Creeckaee seen eee ee 
Jet IDEM cea geeeeobopocnesace~ 
Long Lake.......-.--------------- 
Theil nla been cemeeoscensesa. 
TLpo ter |itsa De ey Seog seeessccscasse 
Nebagamon River-.--------------- 
PieTCOWAKC.. ose 6 aoe sees ses 

Winter, Casey Creek..--.----------- 
Knapp Stout Creek ..----.-------- 
McDonald Creek. .-.-.-------------- 
Phelan @reekuesseseeeee eee 
Spring Creek......-.-------------- 

Wyoming: 
Beulah, Davis Pond.--------------- 

SaridiGrocksesee seas eee eee 
South Redwater Creek -----.------ 

Bonneville, Bonneville Lake......-. 
Canyon, Brush Creek--------------- 

attiloskvock Creekeseasse-aen eae 
Clearmont, Crazy Woman Creek, 

INO tieh On Keser se seiateae tele eel 
Magdalena Lake..-.-------------- 

Cody, Aldrich Creek .---.----------- 
Tide Ogee eae oe ee eese pecensopoogac 
@abin Creeks e nescence see eee 
@anticld Creckassene esse eee 
Clearwater Creek......------------ 

IDR OhGRlkse Hoodsoagoceteconctss== 

Miamona Creek:--.----2----------- 

Male Creeks. se oe ~ ceo == eet -io 
GotiGnecks tase sneees eee se eit 
Gooseberry Creek. -....----------- 
Gunbarrel Creeks. 4-1-5 
Molly Creeks. .2----2cer- <= <-= == = 
Houlihan Creek .....-.------------ 
Tones Creek eee ease eee 
Little Rocky Creek...----.---.---- 
Mormon Creeks 24.: 2 jn ee te 
Newton Gree kee sect setaaret on 
Neamt Oree keen sere tee tee 15 < 
PatiOvHara Creeks. 222. =< =-/---/ 
Rattlesnake Creek-.-..--.---------- 
Ratilesnake Lakes. 9. 325--s---son- 
adi Gnoekssne ae = = eee 
Snyder Creekss soe. o-- eee cei- tes 
Mitaill Greek ee see eae ote sc 
MV OU OTee Kees coe teas ee ato 
MN wini@ree kes sete etoile eistettaare' == 
WiOOGURIVene sees seee see ee 
BYellO Ws Oreck sent asses eee es 

Encampment, Beaver Creek. ------- 
Big Creek 
Wow Creek este oe eee 
Encampment River..-.-.---------- 
Salmon Creek 
Spring Fork Creek .-.-.----------- 

Grey Bull, Shell Creek. --..---------- 
Lander, Atlantic Creek....-.-------- 
Baldwin Creek... ...---------/----- 

Montana: Meadow Creek, Madison 
IT Verater oe eeeere et adsccee ae ee 

Number. Disposition. Number. 

W yoming—Continued. 
1,000 Lander, Bear Creek........--------- 900 

41,500 BUM bak On ser eee eee eee 1,800 
+5, 000 @rooksGree Kees cree tatters etwietetarerer 900 
+1, 500 Deep Creek...-.-.---------------- 900 
+2,000 Dick Creek......-.---------------- 900 
+1, 000 IDhey (Crile sone SES on See eeoerce 900 
72, 000 Dry Creek Lakes-..-..--.------..- 1, 800 
71,500 || MD UMOMCTCe Kea ee see 900 
71,500 || IN hy OMIelico aces d= aeedeecoeeoas. 900 
$2,500 1B Koyesty(Oigsel hoe Ss See Seer eho soc 900 
71,500 |) JakiestH ork Creekes eee es a 1, 800 
71,000 |) Johnson Creek ------------------ 900 

+2, 000 Little Warm Spring Creek. ---...- 900 

71,000 Little Wind River, forks of-..-__.. 1, 800 

+1, 000 Long Creek ....--.----:------------ 900 

$2,000 Lost Lake---....------------------ 900 
McKenney Creek.---.------------- 900 

1,500 Meadow Creek... -.-...-------- Sacre 900 
5, 400 (Rocks (ree keene eer aera 900 
1,500 Sheep: Creeks os secesa--eein= oo 900 
1,800 Sheridan\ Creeks ee ar eee $00 

20,000 Simpson! Wakess2- 5 -cs-—- eae 900 

20,000 Spring @reekeeeseseer ace eee Seer 900 
Tory Creek 900 

750 Tory Lake 900 
750 Willow Creekeeiete a een sscineeeltor 900 

400 Laramie, Brooklyn Lake.....-.--... 20, 000 

600 JOyeejoy EM) cere come eee oe- 20,000 

1,050 IN Orth Gap ua Ke eee sees aetna ta 17, 500 

700 Ubohgaie WE G\oe eek Sep sadoeadeec = 17,500 

1,750 Lysite, Railroad Lake..-........---. 600 

1,050 Manderson, Medicine Lodge Lake... 200 

1,050 Paint Rock Creek, North Fork... . 400 

1,750 Solittide Wakensee cee er-lne ste 600 

1,050 Newcastle, Cold Creek.-.---....------ 4, 400 

1,750 || Powell, Blackwater Creek. --.---.... 1,000 
1,050 TNO esos. 95568 SA oeecasosecee 600 

350 Ranchester, Prune Creek.-.......-.- 450 
350 iWoliCreeksaesse nea 6, 000 
600 Rock Creek, Rock Creek...-...--.-.- 300 

1,050 Sand Creek, Sand Creek-.-..........- 2,700 

700 Saratoga, Calf Creek..-.....-....--.- 10, 000 
700 Cedan@reeke see eee acess ee eee ee 25, 000 
700 Continental Creek-........-------- 4,000 

1,000 Cottonwood Creek.----.------.---- 25, 000 
600 Jacki Orecks mea eee ree eee 51,000 

1,000 Wake Cred keer sae seet eee 31,000 
400 Moco Crecke osname cease eeaeeea eae 25, 000 
350 North’ Platte River:=<--5---.5---- = 72, 000 

400 IRassiCreckseastse seers aces aera 57,000 

400 Rainbows Creeks sees ease nis aoe 12,000 

400 Save Creeks seen ee ee 20, 000 
1,000 Spring Creek, forks of..-...-.----- 56, 000 

400 Sheridan, Kemp Creek.....-.------- 450 
25,000 Shoshoni, Gross Creek..-......------ 900 
25,000 Sundance, Miller Creek.--.....-...-- 10, 000 
35, 000 Yellowstone, Blacktail Creek.-...... 10, 500 

30,000 Gleni@reelkeereese sesso see 10,500 

50,000 Wai val CleOlG eee ecreisoic/=)2 = el 1-1 9, 000 
25,000 oe 
900 * 107,000 

900 Mota] Gass mee cece sess a ita er oi + 4, 158, 050 
1,800 7, 638, 615 

GRAYLING. 

+ 275, 000 

a Exclusive of 13,800 fry and 11,142 fingerlings lost in transit, 

Se ana
 Gili 
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Disposition. Number. Disposition. Number 

Maine: New York: Tuxedo, applicant........ * 3,000, 000 
Holeb, Unknown Pond..-........-- 4,000, 000 a 
Otis; Green Wake: ~~ a. sspeae essen T 2, 437, 000 Total { 3, 000, 000 

pin mama sr Te + 6, 487, 000 

PIKE AND PICKEREL. 

Arkansas: Black Rock, Black River. . a 215 || Minnesota: 
Illinois: Homer, Mississippi River-..-......- @ 327, 250 

Galena, Mississippi River.-.-........ a115 Red Wing, Mississippi River-.-.....-.. a 85 
Sand Prairie, Mississippi River------ a 267 || Wisconsin: 

Towa: Clayton, Mississippi River.......... a 8,700 
Bellevue, Mississippi River--......... a 417 La Crosse, Mississippi River--....... a 30, 700 
Fairport, Mississippi River-.-.......- a 240 
North McGregor, Mississippi River-.- a3, 100 Rota lias. eee eee 375, 935 
Pleasant Creek, Mississippi River. - - 3148 
Yellow River, Mississippi River... .. a 4,700 

FRESH-WATER DRUM. 

Towa: Bellevue, Mississippi River... -.- a 477 
Minnesota: Homer, Mississippi River - a 18, 500 

Motel: cee ee eee eee 18, 975 | : 

CRAPPIE. 

{ 

Alabama: THlinois—Continued. 
Alton, Queenstown Lake...........- 60 | Coulterville, Adami’s Pond......... 80 
Courtland, Big Nance Creek......... 50 || Dallas City, Lake Cooper..........-. a 10,775 

Arizona: Globe, Roosevelt Lake... ... 900 | Freeport, Pecatonica River.......-. 2, 550 
Arkansas: Alma, Big Clear Creek... .-. 50 || Galena, Mississip IORivericee eee a 2,173,000 

White River, West Fork.......... 50 Marshall, Spring Lake....-.....-..- 200 
Arkadelphia, Arnold’s Pond -......- 22 |; Meredosia, Illinois River........-.-. @ 33,000 
Arnold, Little Red River..........- 400 Naperville, Boecker & vonOven Pond 200 
OSU Creek ss 2 oe cccissSatsieies swe 400 Natural Products Lake........... 500 
Meadow Creek... 25ac5-scancece 400 | New Boston, Mississippi River-...-. a@ 48,335 

Black Rock, Black River.....-...... a 8,580 Nora, Hevre"Rivers seca sesee eee 750 
Edgemont, Caney Creek.......--.-.. 300 Orangeville, Richland Creek. -.-....-- 1,050 
Red River, Devales Fork......... 300 WellowsCreek=2. 222s ee 1,125 
Red River, North Fork..........- 400 Quincy, Spring Lake.......-..-...-- 375 

Elba, Hurricane Creek......-.-..-.- 200 Salem, balem*Pond: .owsscc. eee 80 
inn (Creeks caso. scewiisin a nenae = 300 Sand Prairie, Mississippi River--.-...| @ 1,373,000 
Moot Cregkeseasceeeeceoee seeeeee 200 Scales Mound, Apple River...-....-. 1, 500 
IReduRiven ass sacaeesoceeranseee 200 Warren, Apple River........--...-. 1,500 

Everton, Anderson Pond......-..--. 100 Winslow, Pecatonica River.......-. 1,050 
Partain, Little Red River-........-- 600 || Indiana: 
Pine Bluff, Hillcrest Lake.-...--..- 36 Hddy, Long Lakes. 2. as.--s.eeese 150 
St. Joe, Cave Creek......-.----- 100 Indianapolis, Sugar Creek. fy 300 
Texarkana, Hogane Lake. .... 40 Sellersburg, Belknap Lake. 3% 300 
Zack, Bear Creek...........--- ue 300 Warsaw, Little Tippecanoe Lake-.-.. 450 

IBrUshiCreekre espe seen ae oe 200 || Iowa: 
Colorado: Earlville, Plum Creek.............-- 400 

PuebloiC@lub Takes s..-meccesc~ soe 600 Fairport, Mississippi River.......-.-. @ 23, 825 
Dake Minnequacc: m- < sc. cecce5-- <= 200 Lime Springs, Viper lowa River-... 900 

Connecticut: Hartford, State fish com- McDolons Dam, Mississippi River... a 40, 000 
MISSION - as ee ee eee eee ee 3, 600 Manchester, Maquoketa River... ---.. 13, 060 

Delaware: Wilmington, Bellvue Pond 1, 250 Mud Hen, Mississippi River.......-- a 16, 000 
Florida: Lake Wales, Starr Lake...... 330 North McGregor, Mississippi River..| @ 831,300 
Georgia: Pleasant Creek Mississippi River... a 316, 250 
Americus, McMath’s Pond.....-..--. 21 Smiths Ferry, Mississippi River... -- a 467,000 

Muckalee' Creek: ce 22s.) eee eeeeee 42 Waukon, Mississippi River..-....-.-- a 8,000 
Crawfordville, Cox Lake.-........-... 3 || Kansas: 

Illinois: Edmond, Gresh’s Pond..........-.- 200 
ATA OT CkvPOnd seer seee er acess 20 Edwardsville, Cement Lake......... 300 
Apple River, Fevre River.........-.- 750 MOT ESt WAKO vcoemcceteeimiceseee eee 500 
Aquauka, Mississippi River.......-. @ 3,785 Holton; Rafters, Pond eo oc-eeseeo.2 400 
Blanding, Mississippi River-........ a 180, 000 Lenora, Spring Pond.........-...--- 200 
Cairo, Mississippi River...........-- a 159, 000 Parsons; ClubsPonds2--.-seeeseese se 25 
Carrollton, Lake of the Woods. ..-.. 60 Pittsburg, Country Club Lake...... 100 

@ Rescued from overflowed lands and restored to original waters. 
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Disposition. Number. Disposition. Number 

Kentucky: New Jersey: 
East Cairo, Ohio River.........-.... 2109, 500 Butler, Glen Wild Lake.-- 22... --3: 375 
Haags Spur, Clear Lake..........-.- a 25,000 Towaco, Surprise Take ates 750 

prainieybakGses a. <acecc an cineeee 26,000 |} New Mexico: Carlsbad, Tansill Lake. -| 100 
Louisville, Lake Lansdowne.....-.- 375 || New York: 

Louisiana: Albany, State fish commission. ..... 100 
Homer, Shaw’s pond.......-..--.... 40 Clemons! long! Pond tei 2-252 ee 150 
New Iberia, Iberia Lagoon. .-........ 12 Fishkill, Bennywater Pond.....-.-.. 300 

Maryland: IBTinkerhofweonG sas see se se esos ee 300 
Baltimore, Gwynn Oak Lake...-... 200 Wockport,Red: Creeks. so. es= ee == 150 
Bethesda, Quarry Pond............. 375 Newburgh, Orange Lake.......--. Bie 300 
College Park, Pasture Pond......... 250 Salisbury Mills Pond..-...........- 300 

Massachusetts: Wurtsboro, Masten Lake......-...-- 150 
Berkshire, Sandisfield Lake. -........ 1,050 |, North Carolina: 
Concord, Punkatassett Pond......... 150 Angier, Spring Branch...........-.-- 200 
Lowell, Ames’s pond..-..--..-..----. 450 Battleboro, Davis’s pond...-...-..--- 200 

Michigan: Bryson City, Tuckaseigee River..... 400 
Allenville, Brevort Lake..-.-....--- 300 Burlington, South Piedmont Pond.. 200 
Channing, Sawyer Lake..-.......-- : 266 Franklinton, Seven Springs Pond... 200 
Clyde; Round! ake: : 2-222 5-0-: -.- 300 Greensboro, Cool Spring Pond....... 300 
Crystal Falls, Anderson Lake.. .... 100 Cunningham Mill Pond..-....--.- 300 
Monte ake cee-eeeeaa = ee == - 100 ieickory, Cliffs Make seeee-sesesc ses 200 
Railroad sake =sem-eeee ese 33 High Point, Furlough Lake.......-. 500 
Isp bel es ee ee coc osecen arene 33 Kinston; Jericho) Pond! —— 32... 400 
tagger Wakes== ses semeerise.-<ece s 34 Littleton, Warren Pond... -. Sc 500 
Upper Holmes Lake. .....----...- 100 Marshville, Fairview Pond.......... 100 

Houghton, Fales Lake....-...----.-.. 100 Pendleton, Stephenson-Skye Mill 
Weber Lakes. fo sscas secs bce 200 (Pond eee eee ee ce not aseioece 400 

Tron River, Sunset Lake. ..-..-..... 100 Raleigh, Lakewood Pond.....-.-.--- 400 
wacksOns Grass Wak@ee ses ase ee eeecae 590 Neuseoco 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 
Northlake ner oe ie eee ee ena 600 Antlers, Locke Lake..........-.-..- 500 

Minnesota: Ardmore, Lake Marie.....-....-.--- 200 
Clearbrook, Lindberg Lake...-...... 142 MAGKSHIPaO ok 2 aeeaaon ci ba nega 100 
Duluth, Lake Antoinette..........-. 160 Primrose WakOoeescctene eo eames | 400 
Fairmont, Amber Lake..-........... 300 Carnegie, Stinking Creek..........- 600 

Isjvtalel ILA) 5 gape oe See oEconoeUeoer 300 McAlester, M. K. & T. Lake...-..- 400 
George liakeseneresesee= aera eee 390 Madill, City Lake......-.-....------ 300 
TTA KOs taser ate esieie eo ain ee = 300 Briscopakesees2 22 estes estes 200 
SIsseLOnM ake ee- emasce = eer =e 300 akeseettijOhneessee-- reese cee: 200 

Homer, Assisi RIVGR Ro: ssenee @ 8, 007, 225 Marietta, Harvey Brothers Pond...- 100 
Mankato, Lake Francis............. 200 Marietta Club Lake..-....-...---.- 300 
Lake Washington SeaHB OCHS OOS OS eBe 200 ‘Peak Pond sess aeeece oases eee oe 100 

Norwood, Eagle Lake.........---..- 400 Mill Creek, Blue River......-.-----. 1,000 
le yely PRG AS poceneaeconspucn ae 400 Pawhuska, Chapman Lake....-..-.- 100 

Red Wing, Mississippi River. ---...- @ 10, 730 Hatic Walkman ten cee ete ee eee 100 
Sherburn, Fox Lake.....-..--..-..- 400 Perry, Woodrufi Lake- = --2---- 2222 400 

Mississippi: Rock Island, James Lake. ...-...-... 100 
Ashwood, Thompson’s pond......-. 25 Spiro, Bowman’s pond......-.-.---- 100 
Canton, Lake Kirkwood...........- 100 Stillwater, Lowery’s pond.........--| 300 
Corinth, Kemper Lake....-..-....-. 375 Dulsan Dribes Waker csnsssse cece osee | 400 
Wake solitaire= 25-2 esses ene eee 40 Wewoka, George Cooper Pond....-.- | 300 

Friar Point, Mississippi River.......| «23,069 || Wister, Clear Lake............--.-.. 300 
Grenada, Riverdale Pond... 50 || Pennsylvania: 
Oxford, Tarver’s pond......- Boe 150 Canton, Towanda Creek............. 225 
Woodville, Buckridge Pond......... 50 Moscow, Foundry Pond......-.....- 150 
ake’ Clement: 225s. 50-4 seers 20 iIerotserseond ea. seen eee eee 150 
GG WAS]S | DONC as etetremtersi= sees 20 MuadV Pond ene Gee secnoas sae dc eee 150 
Me Gehee!s pond 2s—cee-rce ese 20 || South Carolina: 
Sessions’s pond hooocieariconcsscesns 25 Batesburg, Strother Pond.........-. 400 
WWNitStOne/S) PONG ses eee eeee a 50 Greenville, Southern Power Pond... 400 

Missouri: Leesville, Shealy Pond....-....--.... 300 
LATITOLa Het! CLekw./. 22 cs sciences 600 Orangeburg, Edisto River.........-. 300 
Carthage, Coolbrook Lake. .......... 25 Seneca, Miller’s pond..-.-....-..-..- 100 
Diamond, Cedar Lake...22 .- -- 222253 100 || South Dakota: 
Jonesburg, Ammann Lakes.......-. 375 Milbank, Big Stone Lake........... 500 
Merwin, Corbin Lakes....-.-..--.--. 350 Tyndale, Merkel Lake... ........-.-. 800 
Monroe City, Hardy’s pond......... 125 || Tennessee: 
Pleasant Hill, Schader’s pond....... 150 Covington, Sheltondale Pond. ...-.. 250 
Sparta, Finley Creek.........-...... 200 Franklin, West Harpeth River, 

est Plains, Lake View............ 400 Murphy Fork..........-.2..------ 45 
Montana: Memphis, Stephenson Pond.......-. 20 

Glendive, Yellowstone River........ 750 Nashville, Lake Kewalco........-.- 261 
Miles City, Yellowstone River... .... 750 || Texas: 

Nebraska: Rushville, Big Bend Pond. 100 Belcherville, Belcherville Lake. ...-. 1,300 

2 Rescued from overflowed lands and restored to original waters. 
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Disposition, Number. | Disposition. Number. 

Texas—Continued. | Wisconsin—Continued. 
Brenham, Club Lake......-.-.2----- 140 Lake Millicent, Lost Lake.......... 71 
Lake Henry SdecCen seeceek astecaeee 70 Ruocky; ake ts 2.25 eee eee oe 71 

Burton, Watson’s pond. --..--.----- 70 Lavalle, Cazenovia Mill Pond....._. 400 
Virginia: Lynxville, Mississippi River .-...... @ 8,000 

Beaver Dam, Beaver Dam Pond...-- 200 Manson, Manson Lake.-.......-.-.-- 160 
Cohoke, Mill Creek Pond..-....------ 300 Mason, Bass Wuakes-2 2 525 series tr 250 
Crewe, Crystal Lake... ..-...------- 300 Mercer, Trude Lakes 2 =o oso ce 1,000 
Disputanta, Disputanta Pond...-.-- 400 New Auburn, Axe Handle Lake... 359 
Emporia, Jones Pond-....---.-.---- 400 Silver bake’: 5-3). 32 .5segascceeees 500 
Gretna, Fitzgerald’s mill pond..--.. 250 || New Richmond, Cedar Lake..-.-...-- 200 
Hanover, Lake Aylett........-....-- 400 Little Round Lake -.-.5.----- 2 200 
Hewlett, Mount Ida Pond..-...----. 100 Wowerlbiner Wake e-eeeee sea 200 
Irvanhoes Mall Creeki2 io 222 cn sneie 625 Middle Pine Dake.- 2-2: 2.222. -355- 200 

Painter.Creeks.2 7.05 seetent gastos 625 Um perPine Wakes a2 smeee eae ee 200 
Kinsale Wharf, School Pond..--.--- 100 Norrie, Kelleys Pond...-...-.---.--- 200 
Richmond, Jollys Mill Pond. .--_-.- 200 Lake Go Tolt.).:t-2) 2 one 200 
bakeside Wake lies 252152 eee 300 | ake Wiausalles 0 oe ae, meee 200 
Suburban dake s=sesepe ees = 300 Hone Rice ake: isos stage -csess 200 

Stony Creek, Sapponey Creek ------- 400 Mayflower Wake-a2. s2-2-c-esceeee 200 
Suffolk, Lake Savage........----.-.-- 400 Mud lakes 2 cof. sso aca aes 200 
Sweet fall, Custis Lake. .- =... .2.- ee 100 Plowman Lake......- 200 
Wytheville, Reed Creek, North RoadiGakerceeaseene 200 

ROLES te see osee ee aes spe eee 500 SmithiWaker . 22. is cscs sccneceses 200 
Zuni, Darden Lake: .25s--4-- 3-4=- 400 Stony Wake setccceccmescns seaseee 200 

Niblett Mill Pond............----- 400 Osseo, Osseo Mill Pond.......-..--- 500 
Wisconsin: Prairie du Chien, Mississippi River-. @199, 300 

Athens, Black Creek........--..-.-- 300 Reedsburg, Bay View Pond.......-- 300 
Blair, ‘Trempealeau IR ver! Ae oe sa ac 1,000 Gray !Pond. iz scone enact eee 500 
Trempealeau River Pond..-.-..--. 2,000 Lawton’s pond... =: cecar as sees 500 

Boyd? Pike: Dakes-eeae8 eset ope . 300 Osborne?s ponds Sse -celen eee 400 
Yellow iver ..cucteco. cee 260 || Richfield, Friess Lake.............-- 200 

Centuria, Deer Lake: ...-.......-.-: 500 Solon Springs, Beauregard Lake.. .- 80 
Chippewa Falls, Glenn Loche Pond. 300 Somerset, Bass Lake. -- 7. .--. 2222 300 

Wialters Pond... 22 3s5-csee te ase 300 Superior, Amnico Lake. ........-.-- 160 
Clayton, Mississippi River. .-....-.-- @ 126,000 Gyan, Wakes: . j.28- escent sae 80 
Frenchtown, Mississippi River... -- - a 8,000 Tomah, Water Mill Pond........-.. 300 
Gordon, Snider Lake.......-.---.--- 80 Tomahawk, Beaver Lake...........- 150 
Hayward, Calhoun Lake.......-.--- 200 Make (Ma belie ee eee eo amacrine 150 

Charlie: Lake?.. 22222252 sss528 = 200 ily dbaker cece ete scetecicceceee 150 
Hallie Make. 25 sa. wesccesce seem 200 MirroriWake: sate 2 ooo sn ctecee sees 150 
earriet take: 2. 2s.cs. =: <aaaeeee 200 SomoWaker + elses -cecscaeteees 150 
Horse Dakewf2iteesieek scape. 200 ED wineakes: 22 yess Vee eae 150 
Rice ak@ss2 22 35-52 ae Se oe 200 Eyalusing, Mississippi River.-...-.-. a 10,000 

La Crosse, Mississippi River. - - - - .- - @ 1,507,800 || Mexico: Nacozari, Huacal Dam... .-... 5, 000 
Lake Millicent, Five Island Lake... 71 || a 
bake Millicent: 3025") 2e- asa 71 |! Total 03 erence eee eae 15, 837, 865 

LARGEMOUTH BLACK BASS. 

Alabama: || Alabama—Continued. 
Alexander City, Foshee Mill Pond || Florence, Little Cypress Creek.....-- + 6,900 

CreGken ines ae semeae ene ne eee + 2, 600 Sweetwater Creeks-}-2).-25225-o-6 + 3,000 
Hillahee\ Creek. 25 225. 2255. aseee + 4,000 Gantt, Huckaba’s pond...........-- 3, 000 
Sunny Leve’ Oreek.:. +. 3.202.222 + 2,000 Gantts Junetion, Gantts Quarry 
Rue see BUSSE Rese 7 3,900 TAKS 3 32 ae Re eae pases +3, 000 

nniston, BlueweonGs 25... snes = + 2,000 ers 3, 000 
Hughes Mill Pond.........---...-. +9’ 000 || Geiger, Liars Club Lake...........- { Weir 
Rock Creckae. teeane nese es kee 7 3,060 Gord 0, ssirk?Sipond: cece sseee eee 200 

Ashland, Jefferson Lake....:.....--- ft 2,090 Grand Bay, Jackson Creek.......--- + 4,500 
Atmore, Hurricane Pond...-.....-.- 250 | Greens bere Mules rong Bia fafa 

: 7 9, 000 xreenville, Sirmon’s pond......-..- F 2,000 
Bayou la Batre, Bayou la Batre... { ile 950 Grimes, Edwards’s aad Pe apocepe casts T 1,000 

Carl Creek.2., 7. jee5se eee ee eee oe 7 2,000 Haleyville, Horseshoe Lake. ....---- 630 
Brierfield, Mahan Creek. 2... ---- 225: 7 6, 000 Wilson ake: eae gece ee acis. 200 
Calvert, Tombighee River......-..-.- 125 Hartselle, Big Spring Lake.......--- + 3,000 
Decatur, Beaver Lakel... 4 ho55 sen" 2,090 | Hough Creek Pond: 5.22 =-22-2-2- 7 3,000 
Delchamps, Hast Fowl River, ||" Eleflin {Snake @reeko oe eeermene sae ye F 2,000 

ranches Of oes: ee As ae eee 718,500 || Tfluntsville, Braham Spring Pond..--. 225 
pes; 'Maniece takejeeee sess 1,000 Kushla, Chickasawbogue Creek. ...- + 11,000 

Monettet® ond ioe ce Se teenie 1, 500 Tinevilles Smith silake se eeeee seat 1, 000 
Fayetteville, Cedar Creek. 2.2-.--... 4, 000 loxley PishRiverises-sqsceeeee a ae + 6,000 

Pennyowinkle Creek: 225) Bee 3, 900 McElderry, Cheaha Creek........-.- +3, 900 
Hlorala, ake Jackson---=---.-.-5.-- 2, 100 Madison, Bradley Pond..---.-..--.-- + 4,500 

MilleriPondlyere yeas eee eras 700 Bronavugh Pond) satcp pene tae t 4,500 

a Rescued from overflowed lands and restored to original waters, 
b Exclusive of 2,462 fingerlings lost in transit, 
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LARGEMOUTH BLACK BASS—Continued. 

Disposition. Number. Disposition. Number. 

Alabama—Continued. Arkansas—Continued. 
Madison, Burnam Lake...........-- + 6,000 El Dorado, Wumas Pond=.-cenese2 2 600 
Glbvebonderaene-* 222522525 8 oes + 7,500 Sloantsiinket=- 72-2 252. so eee 1,500 
GinmeBond sa osc a ese + 3, 000 Fayetteville, Davidson Lake........ 100 
faniemsipOnd ss. -.-stsscne Ee a a0 G iris _fawl’s p ponds see eae 300 
Wiillowseond tess. ae oe nes + 4,590 ardv, Spring iver... 2.25 .2cesee. 400 

Maide Marion, Moore’s lake....-...-- 675 Harrison, Huzzah Creek............. 1, 200 
Mobile, Bayou Sara..-.-...-..--.-.- + 3,000 Hermitage, Ferguson’s pond.......- 400 
Bi P@reekes 22 co sei. oc dan secins Seis 2,050 Hope, Allen’s pond. ..... PARES 300 
Crichton Ponds. 25.2 ee sees] eee Bon i Aes ae Orne Sia 900 

j +3, Little Rock, Spring Lake. .......... 600 
Deer River.......---.------+------ 1,050 Mruniay Baka @hicob-c. 2. ants ces: 1,900 
EPalL Mall Greek: 2222 <5 5555 + 4,000 Mammoth Spring, Tracey Creek..... 200 
WMittle Creek. ..:.. 22/0024. ane 2, 000 Monticello, Wood’s lake.._.........- 800 
Miller Creek + 4,000 Morrilton, Morrillton Lake. .......-. 400 
Nigger Lake. 1,990 OilMilieP ond aease ee eee ees 300 
Shell Bayou 1,050 Nashville, Orchard View Pond....-.- 1, 500 

Montgomery, Cain’s pond. .-.-.-.----- + 2,000 Paragould, BUUMMako Sa. pe ce ces- 600 
Crescent) Make:::2-2- + SHAM 4,000 Readland, Grand Lake.. : 2, 000 
Hordan?s pond: =3 222565 sae ess 2,000 Rasboro, Lumber Company Pond. 600 

pipunbeiny Creek, Faulkner Pond... 2,000 Hus olty. ille, Big Piney River..°..-- 600 
Maber Ponds. sbi secs sso sess 3, 000 inois(Riven. iso! se eee 600 

Mount. Vernon, Cedar Creek.......--. 1 500 Illinois River, North Fork. .-....-. 600 
MialliGreeleas Abe 5 Sisceket see te ee 1,500 Springdale, Lower White River. .... 300 

Oneonta, Warrior River and Se Osage River.o2-s5s-8seceee 300 
OTAMNCHES#: ©. eee + sate ece eae = 3,375 Walker Dake:--- 2222. tissc. sss 200 

Perdido Station, Johnson’ ’s pond....- 100 | West B srush ¢ Creek cgcreceseteeses: 200 
Pine Hill, Sheffield’s ponds. .....--- 800 Warren, Lucas’s pond. ..2:.... 2502-5 400 
Pleasant Gap, Hurricane Creek..-.-. +2, 000 Salta Eenverer at cee cence Cte 500 
Ramer, Bermuda Lake...........-.. + 2/000 Womble, Ouachita River, Sonth 
Riderwood, Lake Choclahana..-.-.- 1D Bat vou sce Bibee eee eceticies ccctewen s+ 600 

= bar || Colorade: 
Rusellville, Lake Galey.. -......-.- ”§30 Colorado Springs, Douglas Lakes. ... 500 
Sellers, Findley’s pond..-.-.......-..- + 2,000 Crate Yiunpea River’ cece .assesc-4 500 
Sheffield, Make Walsonss22e. 2 ete 1,500 Greeley, Timnath Lake............. 500 
Speigner, Speigner Lake-.222 6:42:-.- 4,090 Paonia, Winters: pond .2-2-.2225202. 120 
Sterrett, Bear Creek.........--.-.--- 2,000 Pueblo, Club Lakes............2...- 2,100 
u Kelley, Oaonthi : a we ees eee oat 4,000 a Tabern: eb Thompson’s pond by eds 400 
ulligen orthington’s pond... ---- 240 onnecticn 

Talladega, Cheaha Creek..........-. 2,000 Jewett City, Ashland Pond..-.-.-..-.- 400 
Choccolocco Creek........-...-.--- 4,000 Rockville, Crystal Lake. .2.:-2.2..-: 300 
nope: Creeks.<.* cece. sees cet 1, 000 Snipsic eko.ces ane eae eee 390 
Roberson Mill Pond....-...-.- ae 2,000 Wallingford, Quonnipaug Lake...-. 400 
Rock Spring Wakes... .- 2-2. .c. 5-0 3,000 || Delaware: 
SilwensWakGrnanes-. ~ soe ben 52S k 3, 000 Delaware City, St. Georges Creek - - - 225 

Town Creek, Town Creek........-.- 1,125 Felton, McCauley Mill Pond. .-....-. 150 
Dinkins /sipondisen sees. se 3, 000 Frankford, Derickson Creek......-.- 200 
INortheuttis ponds ose 2 ee sere! 1,350 Maurel. Mrissom conde secee soe = 200 

bs eras ra See ge is 3, 350 aster: Hockessin Pond..-...-. 150 
yler, Quarles’s pond .-------------: 1,000 || Florida: 

Wagar, McClure Mill Pond........-.. 2, 000 DeFuniak Springs, Buffalo Lake. ... 1,400 
Walker Springs, Mason Mill Pond... 1, 650 Chipley Park Lake................ 7,400 
Winfield, Indian Creek....-...------ 200 uly, Padsliak@mere =a sees = =lem = 1,750 
Yellow Pine, Dog River.-......--.-.- 1,500 Whren, Wuilyaeond es ris ciete ts essere 700 

Arizona: — Fruitland Park, Crystal Lake-....... 700 
Flagstaff, Mormon Lake......---.-- 240 Take MyEtlonscs es ese aeecee sass 700 

Ostia Cree kes eer eee eee ee 240 Gainesville, Cashalton Lake.......-.. 700 
Gilones Binalireek. [eect onioee 200 Hague, Layne’s pond-....... soeescse 350 

toosevelt) Wakes --4- beeen oa 5, 600 Kissimmee, Lake Tohopekaliga- --... 2,100 
EpOlbrok pee vere Root eebeacses ie Peay Leake, Lake Dream......---..- 700 
umboldt, Hooker Lake....-......- 6 AKG UELOIIN OSaieterc « creehen eet eee 700 

Lukachukai, Lukachukai Lake. -..- 80 IDaAbkalalkouee sees nce ee eee eae 700 
Tempe, Tempe Drainage Canal... .- 200 Sunset, Wakewss so ssc ste ase ee 350 
Williams, Cataract Ponds.........-- 320 Mohawk, Mohawk Lake..-..-........ 1,050 
Winkelman, Meyers pond ss. 5 -eees 100 Olive, OliveiPondeasseeses eeesee > 700 

Arkansas: Pomona, Lake Broward -..--------- 1,750 
peeAlpens.dongiCreekss «Se. Sac ae 1, 600 Quincy, Dixie Pond...-...- epbedote 700 

Ar adelphia, Caddo Creek.........- 1, 290 St. Petersburg, Lake Maggorie-..-..-. 1,400 
Atkins, Mlinois Bayou. ......---.-.- 600 Stella Turner’s pond 2922. 21et0i2 22 1,050 
Batesville, Blue Creek.....-.-.....- 600 Walden Spring Branch. 700 
Ruddell’ Walker eee eae ae 600 Tallahassee, Wards Mill Pond. 1,400 

Berryville, ‘Kaines Rivers...-.2.222- 1,600 Tampa, Manso Lakers, <6 sts. sn0et 1,400 
Black Rock, Black River../--2-2-=- a@725 Windemere, Lake Butler... -. 1,400 
Cawey »,Golds a KG ocr bo ee : a Make Nqnoteecenn creer eee 1,400 

WiCT Wad Ker a iaems sine oe ata ee ; Georgia: 

Corning, Black River..............- 800 Albany, Kinchafoonee Creek ....-..- +5, 000 
Cornmingeiak@ sels. open cenee 5 at Muckalee Ce oe eee +5, 000 

i 2, Americus, Muckaloochee Creek...... + 5, 000 
Cotter, White River................. 300 || ‘Ashburn, Tharpe’s pond.....-...... 350 
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Disposition. Number. Disposition. Number. 
|| 

Georgia—Continued. Tllinois—Continued. 
Adlantay Hast WakOisnisswssece cece 6, 000 Nota vHevie RiIVve@l. Sess csscssincoeslac 200 
Augusta, Carmichael Pond.....---.-- 4,000 Sand Prairie, Mississippi River. - --. a 20, 200 

Old Brad Merry Mill Pond.-.-.-.-..-. 3, 090 Sciota, Yellow Creek.......-.......- 160 
Bainbridge, Lake Carlford..---.-..-.- 700 Shawneetown, Wimbo Lake..-...... 200 

Bake Douglas ioe -acccenees eee 1,050 Warren, Fevre River..-..----.---.- 600 
‘Boston, McRae Lake-c2oneecerceseec 700 || Indiana: 
Bowman, Campbell Mill Pond.--.-.. 2, 000 Albion, Neufer’s pond..-.-.-...----- 225 
Box Springs, Lake Mohigniac....... + 3, 000 Angola, Crooked Lake. .-.-.....-.--- 375 
Byron, Crawford Lake. ........-.--- 3, 000 Bluffton, Old Erie Stone Quarry 
Canton, Johnson’s pond....-- edae 1, 000 Pond !s Wrsaek teeceanes aceuaeeeeer 200 
Cartersville, Euharlee Creek..--...-- 1, 250 Wabash River 500 
Chula, Cypress Pond........-.-.---- 1,400 Bremen, Lake of the Woods. ..-.--- 375 
Clarkston, Sam’s pond.....-.---..-- 1, 000 Corydon, Elm Lake: ---...---.----<2 80 
Comer, Gholston’s pond...-...------ 2, 600 Corydon Junction, Buck Creek....-. 240 
Crawfordville, Little River, North IFLaNGManes PONG ese sence ee sieseee 80 
(PTON eee oe eee oe eee aeeneee 2,000 Quebbeman Lake............-..-- 80 

Douglas, Vickers’s pond..-..------- 1,050 Culver, Lake Maxinkuckee..-..--.-.- 1,200 
Fairfax, Satilla River... -..-.---..... 1,400 Eddy, Atwood Lake..........-.-..- 300 
Griffin, Lake Rushton. .--...-----..- + 2,000 ifackenbure TWakeusecnnswe~ t= ens 300 
Kibbes; lack Ponds: sosc- soos s 3, 000 Méesic: Wakes: 32k. eee ene cece 300 
Kite, Meeks’s pond....--.---------- 1,000 WihitmernWaken.. ccscsscasec2- eee 400 
La Grange, Lazylands Lake...-..--- 3, 000 Elkhart, Boston Lake..........----- 500 
Leary, Daniel’s pond -....--.-:-.... 700 Hillsboro, Coal Creek...---..------- 60 
Lithonia, Watson’s pond | 2, 000 Hobbs; Carrs ponds... ----5-55- 70 
Lumpkin, Deason Lake... .-- = + 2, 000 Huntingburg, Ferdinand Lake. ...-- 120 

GeeshinuPonGe ences os = pene acer + 2, 000 Tndianapolis, Little Eagle Creek. - - - 125 
(RAVeEONG es aeaee beens ees. seas T 2, 000 WihhiteuRver’. < 2scteisjeeiccisiciera ss) = 175 

Macon, Halcyon Lake......-..--..-- + 4, 000 Kendallville, Long Lake. ..-.---.-..- 400 
Nelson Mill Pond .....--.------.--- + 3,000 Logansport, Binns’s pond....-.-.-- 60 
Reon SMU POMG ereelececiete smite +3, 000 Brandt’S Ponds asasen cece ccc sasies 90 
Willow: Wakeleeee= 6 ee= =e een + 3,000 Pipe Creeks: 2bss cee see eee ee 150 

Marietta, GolfClub Lake.-..-.-..--- 1,500 Lynn; Clark’s' ponds... -sepewescecs 200 
Marshallville, Haslam’s pond... ---- 4, 000 Michigan City, Tee Lake.......-.... 450 
Millen, Buckhead Creek..-..-.-.--- 3, 000 Mill Creek, Fish Lake.....-......-.- 575 
Millhaven, Brier Creek....-----.-.--- 4,900 Muncie, South Lagoon ....-........ 300 
Montezuma, Lewis Mill Pond..-.-.--- 4, 000 New Albany, Indian Creek......... 240 
Mount Vernon, Palmer’s pond-....- 3, 000 Oak Knoll'Pond so... a<j-~.-e-0- 80 
Newman, Wynn’s pond....-.--.----. 7 3,000 Paoli Wicki(Creak.o..--cjens=o-ecose 150 
Nunez, Ohoopee River..-.------ 6, 000 MOP Credkants sae snincciciss me ceee eee 60 
Oglethorpe, English Pond 3, 000 Pierceton, Webster Lake...-.......- 160 
Poulan, Chapman’s pond.-...--.--- 350 Pittsboro, White Lick Creek, Middle 

Clemoents's ponde 222 ---e--- eee eene 700 Mork ss. ssh S.sekce ee ecaeeeee eee 80 
Raymond, Raymond Lake. - --.-.--- + 4, 000 Ramsey, Crystal Pond-....-....-...- 80 
Rome, Dykes Creek...-...---------- 1,500 Rochester ,;Dudgeon’s pond.......-- 400 
Dykes Creck, West Fork.-...--.--- 1,500 Shelbyville, Flat Rock River. ...-.- 240 

Sharpsburg, Pitman’s pond...-.--..- + 1,000 Terro 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. -.-...-.- + 3,000 Warsaw, Tippecanoe Lake.......-..- 200 
Valdosta, Lake Spurlin............-. 700 White Pigeon, Stone Lake..-.....-.- 300 
Woodland, Flint River....--.-.-.... 4, 000 Wilkinson, Perry Lake... -- Pollasicteyee 40 

THlinois: Towa: 
Alpha, Crescent Lake.......--...-.- 210 Bellevue, Mississippi River. .-.....-. a715 
Antioch, Huntley Lake. ..-...-...-- 160 Creston, Summit Lake.....-...-...- 420 
Apple River, Fevre River........-... 200 Barlville, Plum Creek............-.- 150 
Aquaka, Mississippi River.......-.. a195 Fairport, Mississippi River........-- a5, 516 
Blanding, Mississippi River-....-..-- a 2,300 Harpers Ferry, Mississippi River. -.- a2,625 
Brighton, Stubblefield’s pond....... 100 Le Mars, Dalton Pond. .--.....--.-- 100 
Carrollton, Walnut Lake. .-.....-.- 250 Lime Springs, Upper Iowa River. - - 5, 400 
Colfax, Gillam’s pond......-.-.----- 50 Manchester, Maquoketa River. --... 400 
Coulterville, Illinois Central Lake. -- 250 Mason City, Lime Creek. -......--..- 150 
Council Hill, Fevre River....-.-..--. 200 North MeGregor, Mississippi River. a1, 300 
Dallas City, Lake Cooper.-.-...------ a§20 Ottumwa, Loch Burns Pond..-.-..-..-. 270 
Decatur, Club Lake......-.--------- 575 || Pleasant Creek, Mississippi River. - a2, 350 
Freeport, Richland Creek ...-...-..- 80 Smiths Ferry, Mississippi River-...-. a 950 
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 Kineaid, Grindstone Lake. .-.-.-..-. 225 
Meredosia, Illinois River.-.-...----.- 26,000 Silver Spring Lake. ...2-----2-.---< 225 
Moline; Wake Ivo soe Seeectanake ee 90 Olathe; Twin Wuakes!-« segseeestice 300 
Naperville, Du Page River........--. 220 Parsons, Club Ponds... 2... 424---4-/- 25 

Natural Products Lake.-.....--.- 150 Pittsburg, Country Club Lake...... 400 
New Boston, Mississippi River. ..-... a2,660 Quinter, Saline River..............-. 500 

a Rescued from overflowed lands and restored to original waters. 
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Kentucky: Massachusetts: 
Baskett, Baskett Lake.............- 150 Edgartown, Edgartown Great Pond. 500 
Bowling Green, Morris’s pond - - .-... 90 Lowell, Concord River.........-.-.- 65 
Bristow, Gott’s pond ......-.--.---- 160 WlIShingsBonGye aceeececaee eee 130 
IA VSISMONGES Sse cckonce se Soccer 240 ant PONDS see msccc osc scdeae cece 130 

Campbellsville, Pitman Creek. ...... 320 IMerrimacinivenencsa eenee essere 130 
Cave City, Ford’s pond ..........-.- 160 Nii bnassetineond-s- cas cece en seecine 130 
Covington, Michels Pond.......-..-.- 160 Newfield Pond s.2seccc sc =cee sce 130 
Crab Orchard, Clearwater Lake. --.. 70 Moungs PON sce soas sees os anecec 130 
Daniel Boone, Boone Lake. --..-.--.- 60 || Michigan: 
Fast Cairo, Ohio River.........----- a100 || Baraga, Springwater Lake. ......... 200 
Edgoten, Ingleside Lake. ......-.--- 250 Bergland, Lake Gogebic........-.-.- 300 
Eminence, Sanford’s pond .-...----. 70 Brighton, Woodruff Lake........... 225 
Eubank ;-Caney Creek........---.-.- 160 Bruce Crossing, Spring Lake-.-....... 200 
Ni toneeW alls pond eaeee sess see == 150 Calumet Rice Wakens: a. oe - smasie 200 
Guthrie, Meadow Grove Pond. ..-.. 150 Caspian, Chicagoan Lake............ 150 

Spring Creeley. cease see l= 150 Champion, Fish Lake..............- 200 
Herndon, Smith’s pond ..-.-.-.----.- 200 Lake Michigamme.....-.....-.... 300 
Hodgenville, Beams’s pond -.....---- 80 Comins RondiWakesseseeseee=s eee 300 
Nolin River, South Fork...-.---.- 240 Crystal Falls, Fortune Lake--.-...... 100 

Horse Cave, Taylor’s pond .-.-.---.. 80 Holmes take s-s.4222))-sosse See < 100 
Vancleve’s pond .........-.-----.- 80 Lower Holmes Lake 100 

Louisville, Douglas Park Lake--.-... 105 iPaintaivertee- cesses 100 
Lake Lansdowne...-...-.--------- 70 | Railroad Lake. .....-..- 100 

Morganfield, Robertson Pond..--... 60 | Silver Waboeee Ohi taa: Geer eens 100 
Mt. Sterling, Karrick’s pond...-.... 80 | SwanWakem ies ss saws cwctem ccteems 100 
Munfordville, Wood’s pond. ...---.. 450 MobittiWakemeeeneemee ee encmn soe. 100 
Petroleum, Big Trammell] Creek. - .. 300 Dunham, Lake Celeste. -.....--- Saee 200 
Richmond, Lake Reba...-..--------- 240 East Tawas, Sand Lake....-.-.-.... 375 
Shelbyville, Bullskin Creek----.-.... 105 Gwinn, Bass Wake. .:-2.:..-.-.-.... 100 

(lean Creeks: soe sree a ccc cnesiete 105 Houghton, Elm River Lake..-.-.... 200 
Somerset, Meece’s pond ...---.--...- 80 TakoWva toe beeeescteece sate 300 
South Park, South Park Lake. -..... 700 | Hake Gerald eee e osc ceneeseetonie 200 
Trenton, Chiles Pond 200 | Snake Rivelanconseee seek ceeseece 200 

Crutchfield’s pond ........----.... 200 Tron Mountain, Powder Lake. ...... 200 
Mc Elwain’s pond ..-.-.-- 200 Iron River, Iron Lake 150 
Maplewood Pond. .....--- 200 Monson lake Sees eee tema eer 75 
YAS PONG sseresses ese -aoe aa 200 Round Wakewsse-eesseassssee seek 150 
Wind ooate ee ae Soe aoe oer 200 Keweenaw Bay, Mud Lake. .-...-.. 200 

Pine Grove, Weymeth Lake..-.-.... 120 || Lake Rowland, Lake Rowland...... 200 
Louisiana: || Little Lake, Little Lake. .-.-...-.... 300 
Ashland, Drigger’s pond ....----.-.- +2, 000 Low Moor, Forbs Lake.-.-.--.----.- 100 
Abbeville, Vermillion River---...... 1,250, | (orseshoemudkes os ne-seean eens 200 
Eunice, Gourney Lake.....---.-.-.- +7, 000 | Kdippells:Wakem sess. 322s see 100 
Goldoma, Harlan’s pond.....---.... 73,000 | Mak embowenyioe snes eee ae aaa eee 200 
OUR EVAVES UDO. etc elacsem aie io ete) $5, 000 almentakessn ess oaet cc ee eres 100 
ejeune Bont se secc ee. seeee-=sece 1,250 || RWioltiuakkesea a! sees. eer a eee 100 

LaFayette, Francez’s pond -.---...- 1,800 | Marquette, Lake Van Iderstine. - -.. 500 
Lake Charles, Perkins’s pond -...._. 1,250 Mass, Courtney Lake. . - -- Steak Biot 200 
Mansfield, Wemple’s pond --.-..-... 24 || Michigamme, Gibson Lake.-.......- 200 
Peason, Peavy Wilson Lake........ $3,000 Lake Michigamme. ....--...-.---- 300 
Urania, Lake Urania.-..-.-.-------.. 74,000 || Munising, Annie River-........-.-.. 800 
Wisner, Pennebaker’s pond ..--..-.. 140 || Negaunee, Horseshoe Lake.-.......- 100 

Maryland: , | iRenche Wale sees eecee telat 100 
Antietam, Potomac River.-...---.-... 400 | Meal Wakes eee ~ ccna lee eee toes 100 
Baltimore, Gwynn Oak Lake. .-...- 60 || Painesdale, Stonington Lake........ 200 
Wakeykorkbisee ssseeeers == 120 Pentoga, Chicagoan Lake........... 200 

Cambridge, Blackwater River..-.... 150 indian Wakes 2 och oeces ashe 300 
Chicacomico River.....---------.- 150 || Republic, Allens Lake.............. 100 
Transquaking River. ....-.---.-.. 150 Ke CMake. fee. see esate oksee. 100 

Catoctin, Potomac River.-...-.--..- 100 | axe trom ake seems antncOoeee aa 100 
Cumberland, Potomac River.-.-..... 490 Michigamme River........:.....-- 100 
Potomac River, North Branch.... 650 Porterfieldsbakew- cells saeene 200 

East New Market, Smith’s pond .... 150 | Spruce Creek...-...- 100 
Geices, Youghiogheny River-....... 400 || Romeo, Cusie Lake 450 
Glendale, Folly Run.....-...-.-.-.. 400 Rose Center, Munger LLake.......... 150 
Hyattsville, School House Pond... -- 180 Rose City, Wagner Lake...........- 300 
Lansdowne, Lugenbeel’s pond ...... 200 || Sand River, Lake Lillie.........-... 200 
Linkwood, Higgins Mill Pond....... 150 South Range, Otter Lake.........-- 200 
Popes Creek, Power House Pond.... 400 Stager, Little Tobin Lake..........- 200 
Queen Anne, Moores Mill Pond..... 200 ound Make a. eel a ee eae 100 
Robinson, Magothy River. .--...... 300 Stager Makeinsise oo setae 200 
Taneytown, Big Pipe Creek......... 200 State Line, Moon Lake..........-..- 100 
Timonium, Spring Run....-.....-.- 400 Noivalay Lake Wve os etiees sacs 200 
Trappe, Wrights Mill Pond......... 200 || Trout Lake, Carp Lake...-........-- 200 
Worton, Montabello Lake........... 200 '' Watersmeet, Lake Cisco............. 1,100 

aRescued from overflowed lands and restored to original waters. 
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Michigan—Continued. 
Wellsburg, Avery Lake--........-..- 200 
Soldierstake- cst. 2 ose cee eee 200 

Minnesota: 
Barnesville, Nyeng Lake............ 300 
SOlUMUTAKO Ree ee tee ieee oe 400 

BELHMIIMN, IDigteakGre see een ee see 100 
Hanging Horn Lake...........-..- 100 

Biwabikiy bass woakescasess een tele 400 
Carlton) Ghubiakes iss siaae ee 100 
Chatfield, Root River,North Branch. 750 
Chaska, Pierson Lake..-..........-- 115 
Chisholm, Dewey Lake...-.......-.. 400 

Perch Wakewawae chee yee 300 
Sturgeoniiake sss ere ee ae 300 

Clearbrook, Johnson Lake..........- 80 
Cokato, Skipstrom Lake.-....... iad 500 
Cologne, Miller Lake--.........-.__. 390 
Cottonwood, Cottonwood Lake... _.. 140 
Duluth, Deep Water Lake. ...._.... 80 

Little Beaver Creek, branch of. ._. 100 
IRI Ke sale £029 aOR ae vit Eee lea ena 80 

Fairmont, Amber Lake........_.... 300 
Bud dilbakets sis seer ean Ae saved 300 
Cleandakew sts ss5 5253 eas ese Ne 300 
Georrediakesntaassce Whask koe be 300 
Hall PakGuat.s 58s eet owns ed Res oe 300 

SissetoniWakes:asassiavet see Foe bet 300 
Wilmertlaketssss 524 shunt etn 300 

Fergus Falls, Forfoot Lake.........- 400 
Wenstrom\Lake ses Wie ey: 300 

Gilbert , Cedar Island Lake....__.._. 300 
Hackensack, Little Whitefish Lake _| 902 
Herman, Bernice Lake.............. 300 
Holdingford, Lake Marie............ 120 
Homer, Mississippi River..........- a 92,120 
Knife River, Harriet Lake....__.._- 150 
Tettegouche Lake................- 150 

Le Roy, Upper Towa River......._- 150 
Lindstrom, Little Lake............. 500 
Mankato, Lake Francis.........._.. 750 
Lake Washington................. 750 

Mazeppa, Mazeppa Power Lake.._.. 535 
Rochester Power Lake.........__. 535 
AuMibro Rivers 252552558 55 eee 625 
Zumbro River, North Branch... 535 

Mitoc) Rileyitake- oss sss5. 0. sae 500 
Morris, Crooked Lake............-.. 225 
Pine River, Crooked Lake........... 125 
Red Wing, Mississippi River.._.._-- a 430 
Rochester, Zumbro Lake...........- 440 
ZUMpONRIeTA lene sede lene nae 440 

Rosemount, Lake George.-........- 313 
Rutledge, Long Lake.....). 2222214. 100 
St) Cloud, Block Lake..............: 125 
St. Paul, Mississippi River.......... 400 

State fish commission............. 6, 500 
Sherburn, Fox Lake................| 300 
Tamarack, Round Lake...........-. 80 
rail Halversonilakes aac e.g.) 20a 120 
Mictoria, Aqibumm Take. )/2. 22002. 120 
Winona, Lake Winona Boa. 22 
Wright, Ox Eye Lake..-............ 80 

Mississippi: 
Aberdeen, Burk Gallop Pond....... 675 

JFonesiWakess SS eee eee +3, 000 
Jones’sipond sah. eee pees +3, 000 
Simith'silakens eo. vee eee 73, 000 

Armory, Gallop’s pond............-. 450 
Bay Springs, Yelverton’s pond...... 71, 000 
Blue Springs, Hall’s pond.........-- 500 
CantonWBigiakelco soe eee 705 

IBTackton?s pondeneea ae ueseaeee 6,000 
Carbaieo)sipond 2s. San Gani) Meigs +6, 000 

Cedar Blutl, Cottonwood Pond...... 600 
Chunky, Moore’s pond..........-... 450 
Collins; Beauty. Pond 2-5 2a ie +3, 000 
McQueene’s pond: fo 202220. eat: +3, 000 

Disposition. 

Mississippi—Continued. 
Columbus, Byler Lake.. <2 5... 5.22. 
Harvey Wake. 2 sete te seems S2 

Corinth Mast) Wake se eee eeeeeessae 
Fin tom) ake 25 see ee nee ye 
Tuam berths pond = 42 se meee s 

Cotton Plant, Guyton’s pond...-... 
Crystal Springs, Goodwin’s pond... 
D’Lo, Finkbine Log Pond.......... 
Fayette, Carother’s pond............ 
Friar Point, Mississippi River... --... 
Moon Takers Aste a 2 oe ere eta 

Fulcher, Snow’s pond........-..-..- 
Guntown: Gum Ponds 22sec aae 
Hattiesburg, Ogden Mill Pond..-.-.. 
Hazlehurst, Lake Hazle....-........ 
Helm EHolmisinonde secs sen snt aes 
High Point, Dempsey’s pond...-... 
Hillsdale, Batson’s pond-......-..-. 
Holly Springs, Dunlap-Williams 

POnGSi: 5s -kise cats cere ee eee ee 
Jackson; Croom Ponds e22 24 ste 

Garyis Ponds were eh aee a sree ae 
Hall’s pond See est ee a Seen 
Rathiits pond: 5,522 552 eeceee ese 

Kosciusko, Bailey Lake..........--- 
Eastman-Gardiner Pond.......... 
ong Pond -=5 3.35. C es ees 

Louisville, Fulton Pond..-.....-..-..-. 
Louisville Club Lake.............. 

McCool, Smith Spring Pond......... 
Macon, Clubiuakets2sssseso2oe2 22506 

Gurler?sipondiiss2s 25525 55s se noes 
Thompson's: pondtiet 228 © fakaee 

Magnolia, Minnehaha Creek. 
‘Pansipahos iRiverssossesse see 

Meridian, Waterworks Lake.......-. 
Mobile, Franklin Creek........:-...- 
Natchez (Sligo) Bondi s--ssss-44--42 

SprinefieldvPond 22s. sosacaeseee 
New Albany, Bias’s pond...-....- ig 

Branyan’s: pond. -.f.-5. 255-225 = 
ife’s pond? 2525552522 Oe ae 
Halls oomd)s 2252 20a n= eee 
Parker's pond.) 20. 32. See eee 
Potts Pond. sss sos eee oe 
IRobbins's pond) CA) oes eeaee 
Robbims/s/pondsGB) i222 ses. 2eees 
‘Robbins’s pond (©). 2a ess sae 

Pachuta, Ohalti Lake. _...-- 
Pecan, Franklin Creek 
Goode Millake. bes). eens es 

Pelahatchee, Clear Branch Pond. ... 
Pheba, Bridges Mill Pond.........-- 

ee'’spond) oe ke ois So ee 
Hoya Pond j2.. 0552.5 See Ree eee 
Old Rife Pond.........- PRS Lees 

Picayune, East Hobolochitto Creek . 
Tate’slake.. 202. 22 Fee uses 

Plantersville, Park Lake-....-----.-- 
Red'Oalelake (130 ae eee 2 

Pontotoc, Ferguson’s pond......-.-- 
Mighland Pond. ese seeks ee 
Mable Thake 2 52:7 shel eee ase 
Moss Pond: 02 putes seeecen. 2 aN 

Ridgeway Wakeseeseceess sc -2s2s=— 

Port Gibson, Gage Pond.........-.- 
Woodburn Lakes .0 25222-2225 

Richton, Smith’s pond......--..---- 
Saucier, Hester Creek..-.....-------- 
Scooba, Trammell’s pond-.--------. 
Scott, Lake! Bolivans2sseeeseeeer eee 
Starkville, Pearsons Caldwell Pond. 
Stephenson, Foster Creek Mill Pond. 
Sturgis, Daniclivake- i420) yah tee 

Parker:Sloughso- 5 ss eese ee yas 

a Rescued from overflowed lands and restored to original waters. 

Number. 

\ 
t 
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Disposition. 

Mississippi—Continued. 
Sumner, Stephen’s pond...........- 
Tibbee Station, Scuppermong Farm 

Wortham, Iee’s;pond-...-54._ 3222 
Missouri: 

Brashear, Quinn’s pond......-.--.- 
Cabool, Arthur Creek.............-- 

IBIPICTOC Ks: canes ote co tee ee 
Bushy? Creekeo seston sense eee 
MkaCreek. B04 2 tate ae eae 
Little Indian Creek.............-- 
Hithleybiney Creek: = yee 

Carthage, Coolbrook Lake.........-.. 
Cedar Gap, Cedar Gap Lake....._.. 
Deepwater, Club Lake.............. 
Houston, Big Piney River........-. 

Indian(Crebks aay oss ea hae 
Joplin, Arrowhead Lake............ 
IMoore si PONG sae SAE ane le 
Thomas alesse es a eel 

Kansas City, Fairmont Lake........ 
Lebanon, Ballinger Pond 
iberty, Urban Wakes 22.4.2 4022) 
Little Blue, Dierks Lake............ 
Merwin, Corbin Lake..............- 
Neosho, Hickory Creek..-........... 
Nevada, Radio Springs Lakes... _._. 
Oasismibish Wakes 742. eee eae ee 
Phillips, McMenus’s pond.._......_.. 
Pleasant Hill, Baldwin Lake....._.. 
Rolla, Little Piney River: .-.-...2.2 
Saginaw, Walker Lake.............. 
Springfield, Kunzman’s pond. .._... 
West Plains, Lake View...-........- 

Montana: 
Glendive, Yellowstone River........ 
Miles City, Yellowstone River...... 

Nebraska: 
Glan, Meadow Brook Lake.........- 
Rushville, Davis’s pond......._.... 

Nevada: Fallon, Cottonwood Canon 

New Hampshire: 
Newport, Crystal Lake.............. 
hed geyPondes-ce wuss cece Joe. 
Rockybound Pond 

New Jersey: 
Asbury, Park, Kisner Mill Pond...-. 
Butler, Butler Lake................. 

ColdiSpring: Walkers sine s oleae 
HW Chotaker cha sec e ene eee ae 
Mampierlake sa Nta seas seem: } 
Mid eBondi ree cute at ce eee tere 
Wattack:Takelit (ieee seas 

Cedar Crest, Cedar Crest Lake......- 
Chatsworth, Cranberry Lake. _..... 
Elberon, Poplar Brook Lake...._... 
Gibbstown, Repaupa Creek......... 
Towaco, Surpriso Lake........../..- 

New Mexico: 
AZTEC) ANIMAS RIVED. 52/2 5- = -2e ee 
Carlsbad, Black River--..----.--.-2 

IRE COSHRILVOLse onet soe a ase 

Colmar, Valdez Lake...........-...- 
Cutter, Elephant Butte Lake.--..... 
akesBe vaca lies os Satay Seas 

Gallup, Ramah Lake............... 
Las Vegas, Horse Lake..... 
Laguna Secunda......... 
LaQuesa Grande Lake 
IbttlesbakOiosso sae seek ee eee 
Organibakess 2330252225 eee 
PecossBridpe bakes sc: ste see 
Round Take... 2s. Se eee 

Magdalena) V. TT! Take. oe ee 
Monero; Horse Wakes. 302. ne ae 
Nara, Curio Lake. ...... PEPE et 

Number. 

\ 

Disposition. Number. 

New Mexico—Continued. 
Onsiva iHivedbakes-o-eco- 2 este 160 
Raton, Barilla Mesa Lake........... 80 
Brannan Dake ss2e soe desperate 40 
DWavistbaketes ss evs cass eeee 40 
Hagle Nest Lake. .........-.-.-.-- 40 

Roswell, Penasco River...........-- 200 
ROUT Nak G ae aes eae ems 2000 

Santa Rosa, Storage Lake........... 300 
Springer, Reservoir No. 2..........- 320 

New York: 
Albany, Nassau Wake. ...2.-2.2 5-2 600 
Binghampton, Susquehanna River.. 500 
Cattaraugus, Clear Pond............ 100 
Corinth tinerbakers esse ese ee 150 
Cornwall, Popolo Lake.............. 300 
Davenport Center, Sherman Lake... 200 
Elmira, Chemung River............ 500 
Hamilton, Woodman Pond......... 400 
Lyons, Canandaigua Creek.......... 300 

@anarmial Creek selene wee ie any 300 
Montour Falls, Catherine Creek... .- 300 
Mount Kisco, Wood’s pond.......-- 200 
Moufit Vision, Gregory’s pond...... 100 
Newark, Canandaigua Creek........ 300 

Cotteyslcakets Meee hee see eh aes 300 
North Carolina: 

Aberdeen, Marie Pond.-...........:- 2,000 
NandeeiliMbakereeccee. se seems 3, 000 

ASHDOLONCIivaE ONG seen lee eee 400 
Bay boro; Bay Rivers.) bees see +400 
Bostic, Rocky Broad River......... 450 
Burlington, Dickey’s pond.......... 1, 500 

Sarhing Mall ondis eee ewe e eee 1, 500 
Old Willow Brook Pond........-. 1,500 
SilverpLakercc see te ee eee ee 1,500 
Stinking Quarter Pond.-.......... 1, 400 
Walkersthond ss eserene see eeeene 1, 400 

Calypso, Sutton’s pond....-........ 200 
Cary, Holleman’s pond.....-.......- 200 
Charlotte, Catawba River........... 1,750 
Clinton, Great Coharie Creek 120 

Six Runs sci eee eee ee eee aoe 120 
Corinth, Yarborough’s pond........ +400 
Dinny Jernigan’s pondsss- ee ese ese 400 

Smithy Mil Peondases ease eee 600 
DurhamsAngier Ponds ceo se4 4.22 ee 300 
CaroentersRond eee: emee eee seers 275 
Wilbons ondeeenece renee ene oe 300 

Filkin, Carter Falls Pond..........- 200 
Ba TMV Ona eaeene Sete ate ee 225 

Ellerbe, Howell’s pond...-.-.....-.-. 2,000 
QuIck{spondee set eee tenes 2,000 

Fayetteville, Morrison’s pond... .-. 400 
Flat Rock, King’s pond...........-. 2,000 
Ottarayebakeste see ee 3, 000 
Smiytheis ponde-seees eee 4,000 

Graham, Pine Hill Pond 600 
Thompsonironde es lk. 2 eye ee 100 

Greensboro, Revolution Pond..-..-. 3,300 
PeminoloyeonGd=-see es esate ee 4,100 

Havelock, Hast Creek.......-.....-- 1,350 
Hendersonville, Bane’s pond......-- 100 
ROWS PONG REA se. Sein Ph ea ye 300 
ayne/siponG:seseee ene e eee eas 500 
Maybank/s) pond sessee ss seen ee ce ae 300 
Scheppergrell’s pond ............-- 300 
WANCENEIS DONS sss 4— sh aeene eae 300 

Hickory, Catawba River, Henrys 
ORK Sen ecee natin tey sien 100 

Catawba River, Jacobs Fork ...-.-- 100 
High Point, Walnut Branch Pond. 600 
Kinston, Jericho Pond-_. 22... 2-4. 400 
Knightdale, Mill Pond.............- 400 
Lenoir, ButialoCreek..........-..-- 100 
Marble, Hyatts'\Creek~-..-.--2 22-2 3,000 

WValleyaitiverseese eee es 3, 000 
Marion, Big Buck Creek....-...--..- 100 

Browii, MiullePond asec s esse tee ee 100 
Catawba Rivera. sclera eee 100 
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North Carolina—Continued. Ohio—Continued. 
Marion, Little Buck Creek. ......-..- 100 Fostoria, Lake Adams. ...........-- 

Lofte Mill Pond........---.-.---- 100 || Galion, Sandusky River...........- 
Morgan’ siponG ere peeee sae seer = 100 Geneva, Grand River.............-- 

Marshville, Austin’s pond......--.--- 700 Greenfield, Buckskin Creek. .....-..- 
anes! Creeksse-eee sc cee esses 450 Paint! Creek... oS cSeeeaeeae ss ae 
Simpson’s pond 2 seee eee tes Geos 1,400 Rattlesnake Creeks cose eeee ee sae 

Mount Airy, Minnick’s pond.....--- 3,400 Rocky; Bork Creek Sosacesneee ae 
New Bern, Brices Creek..........--- 900 Leetonia, Independent Eagle Lake. - 

INeusevRiversee oe. rere esnae ae 1,100 Lemoyne, Quarry Pond............- 
TGNGMECIVeleee ne oe ee cen ae ae 1,100 Rockland Ponds: cee seeeeeee eee 

Newport, Lake Oxley.....-.-.------ 7 200 Luke Chute, Muskingum River ...-. 
Newton, Pinchgut Creek Pond....-- 200 Lyndon, Buckskin Creek. -.....--.- 
Norlina, Watson’s pond......-.----- 200 Malta, Muskingum River.........-- 
Princeton, Holt’s pond.....-...----- 600 Mansfield, Walker Lake......4-.--.- 
Raeford, Beaverdam Pond....-..---- 400 Marietta, Duck Creek..........--.-- 
Raleigh, Boone’s pond......-.------ 400 Mentor, Ice Pond..........-...----- 

DMoctors#UakelGA) ee pass cenasasees 400 Millersburg, Douty Creek......-..-- 
Moctorsilake(B) Paes eee ee eee 400 Kalibuek Rivers iessscccassceesee= 
Neuseoco Club Lake. . .....--..---- 600 ‘Paint ‘Creek: - 52.5 aed eee ees 

Randleman, Bullrun Pond......---- 200 Nelsonville, Hocking River. ...-..-..- 
Richfield, Morgan’s Ponders. ssueee 100 New Concord, Muskingum River... - 
Salisbury; ‘Graf's pond 2222. 2------ 100 Oakwood, Auglaize River......--.--- 
Samarcand, Drowning Creek... .---- 4,000 St. Marys, Auglaize River.........-- 
Dake Tamarlane |. 2. ..-25-<-c----- 2,000 Holis#Pond ls 2 cae ic. ceteeeeceeeneee 

Shulls Mills, Watauga River....--.. 1,700 Lake St; Marys. 25.0 pee eae 
Smithfield, Holts Lake..........-.-- 1,300 St. Marys River............- i 
Stokesdale, Enoch’s pond.......---- 300 Salem, Pigeon Pond.... 
Sylvia, Cullowhee Creek. .-.......--- 2,000 Sebring, Westville Lake... 

Scotty Creeks ee aeiassee ees 2,000 Sidney, Tawana Creek........ se 
Tuckaseigee River...........----- 5,000 TurtleiCreek . 23: cau-ct dees 
Tuckaseigee River, Left Fork. .-.-- 3,000 Warsaw Junction, Walhonding River 
Tuckaseigee River, Right Fork. - . 3,000 Wellington, Waterworks Pond....-.. 

Tarboro, Fishing Creek. .-..--....-- 400 West Milton, Stillwater River...... 
Tako Parks iene meme ce eT 400 Woodsfield, Waterworks Pond.....- 
Tari Rivers sveccesssesceecnoemeas 400 Xenia, Anderson Fork Creek.......- 

Warren Plains, Dillard’s pond. --..- + 200 CaesarsiCrebk ao ek coma ccaeoccces 
Mharrington’s Ponds. -s.- = oases o- + 200 Little Miami River..............-- 

Washington, Broad Creek. ....-..---- 600 |} Oklahoma: 
Chocowinity Bay. ........-------- 600 Alauma, Grooshart Lake.........--- 
Chocowinity Creek...........--.-- 600 Antlers, Wocke Wakes). ssi228 22s: 
Respess Mill’ Bondes ose o- 2s 600 Ardmore, Lake Marie..............- 
Upper Broad Creek..-......--...- 600 Macks(Wakeys: eaccseetaskne seen 

Winston-Salem, Ariston Pond. . ..-.- 2, 800 Hnid; Clear Creek: 290. 3282 e ee sceeee 
Woodside, Lake Lilly.........----- 200 Brick, Gillum’s pond: 4 2hasssess-nee 
Youngsville, Moores Pond........-- + 400 Haddock’s pond 22 asa) ieee 

North Dakota: Guthrie, Fairview Pond..........-- 
Dazey, Ensign Lake. ...........-.-- 120 Helena, Indian Pond..............-- 
Douglas, Nelson-Darlson Lake. ..--. 160 Unrih’s ponds: senses essseseneas 
Tangedsahl Wake-essoes-cis see ace 120 Ketchum, Duck Creek...........-.- 

Forman, Lake Tjor.......---------- 160 Kingfisher, Uncle Johns Creek .-...-- 
Lake Williams, Lake Williams. --. -- 160 McAlester, M., K. & T. Lake.......- 
Mercer) Brush (Wake l.- se sas 240 Madill (City Wake: .o. sscneens-2eee 
Petrel City Takes ee eco a 72 Brisco Laketios. tic achene eee 
SpringsiWake Her eepee e scan 90 ake Pettijohniss. =) ee sesce) eee 

Valley City, Moon Lake..-........-- 240 Mangum, Cave Creek..........-..--- 
Winner, Dog Ear Lake.-..........-.-.- 125 Marietta, Club Lake......... A 

Ohio: Harvey Brothers Pond.. 
Akron Bast slakes oe ot aas see eee ace 150 Peak, Pond: 522455 Rr eee 

oniralalkenin eae et she oer ae 150 Mexhoma, East Water Hole Pond. . 
Nesmith akeses-: aeocsn cee eeenk 150 MillCreek, Blue River...........-..- 
Rex Dake tice si 325. the. seceelS: - 150 Newkirk, Country Club Lake....-... 
West bake Sse ree tert 150 Oklahoma City, Players Lake...-.---. 

Alliance, Westville Lake ..........-- 375 State fish commission. .-...--....-- 
Antwerp, Maumee River--.-......---- 500 Pauls Valley, Liberty Lake--.-..-..- 
Bedford, Tinkers Creek. ........---- 150 Pawhuska, Chapman Lake.......--- 
Berea, Diamond Lake............- 500 Hatt Dake ee as ee 
ake Abram) sooo 2s 2522 - cee sees 500 Perry, Woodruff Lake...-...-.-...- 
Riddle’s pond. osyasee oe eens 625 Prague, Smith’s pond........-....-. 
Ruby ake! 2. 2s on(sccedaseceueece 625 Quay, Vogler’s pond. - ns ease 

Berlin Center, Spring Lake.........- 1,500 Seminole, Townsend’s pond. ...-.--- 
Blanchard, Gardner Quarry Pond... 200 Shawnee, Maud Lake..............- 
Cambridge, Brush Fork Creek....- - - 625 Snyder @lear Lake: . icc miusaety 8 
Chillicothe, Lake Rowena......---.. 250, Spiro, Bowman’s PON 222 o2e ee 

Paint) Creekoe i ic 420 le ee eee 875 Tulsa, Tribes|\Creek 304.2 -ee ss saree 
Cleveland, Shaker Heights Lake. -.- 225 Waster; Clear Lake! 2.ccseeme-eeues 
Columbus, Rocky Fork Creek. ....-. 625 || Pennsylvania: 
Crestline, Sandusky (IRIVerE ee wate 300 Aldham, Knickerbocker Pond. . ..-- 

Walker Lake ooo sees Pe 225 Pickering Creeks 25-2) seein 8 eee 
East Monroe, Lees Creek......------ 300 Altoona, Juniata River........-..-.- 

Number. 
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Pennsylvania—Continued. 
Arcola, Perkiomen Creek....-.-.---- 

Sicippacki@reeks.. <2 cnn 5a 
Avondale, White Clay Creek....-.--- 
Collegeville, Perkiomen Creek.....-.- 

Skip packCreekeos- ss sccs see eee 
Columbia, Chickies Creek. .--....-.-- 

Strickler Eunos oe ae sears 
Susquehanna River-.........-.--- 

Menvery Kenes PONG se <sece casein 
Nec SHUN sae ae ee nee ose eee 

Downingtown, Brandywine Creek. - 
QuarnyePond: ss 22S tases seen 

Ephrata, Cocalico Creek...........-- 
@onestopa Greek eee see aemns csc 
Muddy Oreeko iis lscccseteeccee, 

Everett, Juniata River, Raystown 
Branch 

HostenvPlygWakees scams ieeeoat <= a 
Frazer, Hershey Mill Pond...-...-.-- 
Gaines Junction, Pine Creek. ..-.-.-- 
Goldsboro, Susquehanna ‘River. - - - - 
Gratersford, Branch Creek. ...------ 

Perkiomen!Creck=2 2-222 oo-+-- n=. 
Green Lane, Perkiomen Creek. - - --- 
Huntingdon, Juniata River. ......-- 
Juniata River, Raystown Branch . 
Standing Stone Creek.-.......-..--- 

Lancaster, Conestoga Creek. ....-..-- 
MilliCreek-v22 5.0.55 see eases. 

Landisville, Chickies Creek.....-.---- 
Lewisburg, Buffalo Creek. ....--..--- 

Lert Wy see ee eee Beenie eS 
Chillisquaque Creek........---.-- 
IRGTNS Creo kat select tetetsiai ee eo 
Syomibtels (CHEE Kot nos anooneuspeesce 
Susquehanna River.............-- 

Lititz, Hammer Creek...-.....----- 
Medias Crim Creel: s.-tn-- --/--- 2 

RidleyiCreekes eee es ase 
Montoursville, Loyalsock Creek. .--- 
Montrose, Bik Makels.. 2300-2... --- 
By Wakes... cceccsteetcccsss ses 
Heartilakers eee ene de sees 
Lake Montrose. . 
Norris Lake 

New Castle, Little Neshannock 
@reek: 2253-2 ede teee seeeset 

Slippery Rock Creek......-.------ 
Newton, Neshaminy Creek......---- 
Northampton, Crystal Pond. --...--- 
Oaks, Perkiomen Creek...-.. aes 
Schuylkill River -2)--2esse.52e-.- 

Orbisonia, Aughwick Creek. ..-...--- 
Black Log Creek... 2222224505202. 
Shade’Gap Creek...2.2 222522222 
Spring Creekse eco e -eee eases 

Peach Bottom, Susquehanna River. 
Pen Argyl, Broadhead Lake. ..-..-.- 
Lake Pauponoming..........-.-- 
IASIZYS) PONG 220 teen eecee 
Snydersville Creek.......-- ke 

Pequea, Otter Creek. .......-----.-- 
Susquehanna River.........---.-- 

Perkiomenville, Perkiomen Creek... 
Philadelphia, Willow Grove Lake... 
Phoenixville, Pickering Creek......- 
Quarryville, Conowingo Creek...-.--- 

Hopkinsiakerso at ii 252 | See 
Octorara Creek-.4. 242 33.2242. 2 

Rahn Station, Perkiomen Creek..... 
Riddlesburg, Juniata River, Rays- 

town Branch. hile. soceceeeeee 
Riddlesburg Pond: = eousus sees 

Roaring Spring, Plum Creek.....-.- 
Yellow Creek. 26 3-2 ota Ses 

Roherstown, Little Conestoga Creek. 
St. Clair, Kaufman Pond 

Number. Disposition. 

Pennsylvania—Continued. 
Schwenksville, Branch Creek... .--- 
Perkiomen Creek 
West Swamp Creek.........-.---- 

Selinsgrove, Middle Creek.........-- 
Sellersville, Perkiomen Creek,North- 

east Branch 
Slatington, Bowman Creek...-.....-- 
BN pire LONG: CA) epee ceisiaese= ee 
HmpiretPonud (iB) eee. sas a2 aa 
Trout Creek Pond 2-1 oes. saincine sine 

Somerfield, Little Sandy Creek....-- 
Spartansburg, Clear Lake.......-..-- 
Spring Mount, Branch Creek... .-.-- 
Perkiomen Greek... 22 sscee see 

Susquehanna, Susquehanna River - - 
APO SUSI: © ROC Kees ete ocala fate r= seat 
Uniontown, Corley Lake......-..--- 
Valley Forge, Schuylkill River...... 

Walley, Cree kseond Se ecctce seins. 
Warren, Alleghany River....-..-..-- 
Conewago Creek.......--.--------- 

Wind Ridge, South Wheeling Creek. 
Wheeling Creeks 2s e5.- cee se a2 = 

Wrightsville, Susquehanna River. -. 
Yerkes, Perkiomen Creek..-..-.----- 
Skippack Creekson cece nis seiner oat 

Zeiglersville, Perkiomen Creek. - ---- 
South Carolina: 
Aiken, Bauskett Pond........------ 

Franklin’s pond 
Staub’s pond.... 
Tarrant’s pond 

Bennettsville, Egypt Mill Pond..... 
McCall’s pond 

Camden, Jordan’s pond.....-------- 
Swit Gresko ae sees 

Columbia, Crystal Lake.....--..---- 
GoodwalliPondeescseeee seeeee ee 

Denmark, Pearson’s pond.....-.----- 
Eastover, Jumping Run Pond...-.- 
Edgefield, Mountain Creek. .--...---- 
Ehrhardt, Clearwater Lake..-.-.....- 
Fort Mill, Carhertt Lake...........- 
Gary, Singley Mill Pond..........-- 
Gaston, Sandy Run Pond....-.-.-....- 
Great Falls, Catawba Lake........- 
Greer, Mill Pores ee PEALE Bes 
Hartsville, Black Creek Pond...-..-. 

Préestwoodmhakes ante en see sy 
Jefferson, Big Rocky Creek Pond. . - 
Landrum, Hosiery Mill Pond.....-.- 
Langley, Aiken Manufacturing 

Company Pond ete stee ee 
Langley Mills Pond.............-- 

Lexington, Barre Pond, Lower..--.- 
iBarrexbond, Upper\sese~ = -ane- = 
Dreher Mill Pond...-.-...-.- aS 
IAC LOLA ONG ese se sesca nase se 
Twelve Mile;Pond's22522--seee+- 

Lowndesville, Rocky River..--...--- 
Marion, Little Pee Dee River. ....-- 
Monetta, Jordan’s pond......---.--- 
Yonce’s pond 

Neeses, Pearson’s pond.......------- 
Orangeburg, Davis’s pond.......---- 
WGIStOARIVEr..ss ne5522 2a 2aU Soe 
Mishenyebranchs.cssacccse2 esses 
Bralick?s;pond = 2. .s22s2s-25 22056" 
IRearsonisiponG s-sac sec cccense see 
Pretty Pondees 2 2- Saas ee 
River Branches teses sesso 

Ridge Springs, Raughman’s pond... 
Boatwright’s pond 

Number. 
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South Carolina—Continued. Texas—Continued. 
Ruby, .Sprine Bonde se seer ee 200 Birome, Birome Pond.........-..-.- 200 
St. Matthew s, Wannamaker’s pond.| 1, 206 Blooming Grove, Oil Mill Pond-_.-- 580 
Seneca, Price’s ee (GO sagen a aae 7. Blossom, Tomerlin’s pond....---..-- 385 

Price’s POU (By eee eee es 75 Bonham, Bonham Club Lake..___.. 600 
Springfield, Phillips Mill Pond...--. 4, 000 Boyd Clib Dake vay set eeesce wee oe 300 
Steedman, ‘Mill Branch Pond....... 3, 000 City Dake vee na eee ee 1, 125 
Summerville, SmuithyPond tessa 2, 100 Meadow Lake se Os ae eee 300 
Walhalla, Tavlor’s pond. -..-------- 75) |i, RusselPs ponders ss aaa 300 
Woodside; Lake Idav.. 22 2-22. 252 200 Brenham, Club Lake....-.... payee 765 
VWorl<.\Crystalibond seater sees 175 Schroeder’slakesse) 5-458 eee 28 

South Dakota: Brookston, McBath’s pond..--...--- 300 
Hort Pierre; Meers Pond) = 22-2 .-- 400 Swan'iake sso Oe a eee 300 
Hotsprings ice Pond s--5-soee-o- 300 Brownsville, Resaca de la Guerra 
Lemmon, bilat Creek. 2.2.5. ose see- 7 Pos A i SR i NE EP 3 lS) 16 
Merriman, Round Lake.........-.-- 400 Brownwood, Brooke Smith Lake.... 800 
Milbank, Big Stone Lake........---- 88 Clubitaker ooo). tart Caters ee ee 1, 600 
Rapid City, Spruce Pond.......---- 600 Wake Richardsonvs.---2 -) census 800 
Spearfish, Johnson’s pond..-.-..----- 300 Burnet, Hamilton Creek..........-.- 400 

Nelson?s PONG seas .e sere eee 400 Spring Creék 5202s scl oon ees 400 
Spring Creek Pond. .-.--..---.--.- 400 Cara dROSS!S| pond ss seen eee eee 200 

Webster, Allen Lake...-..-.-.-.---- 176 Carrizo Springs, Ehler’s pond.....-- 200 
One Wakes ss ee ee eee ee 176 Center, Runnell’s pond............-- 12 

Wessington, Tofflemire Lake... -..-- 600 WoodlPark Pakes in. cece coe 12 
Tennessee: Chapel Hill, Jackson Creek_.......-- 17 
Athens, Goodfield Creek. ......--.-- 100 Jacksoncliakes: 2 .22e4o48- sue ees 17 

Ten) Mile Creekice. ss -ma-tore ae 100 Old River Wakes ascot e eee see VW, 
Bristol, City Lake.......-...--.----- +2, 200 Childress, Lake Keeler...........--- 125 
Chapel ‘ill, Dozier Pond: 4--s-4--4- | +3, 000 Chireno, Highland Pond....-...---- 250 
Clarksville, Columbia River.....--.. | +1, 000 Tentsch Wakes. ohinesa eet ae 250 
Cleveland, *Wildwood Lake.....-..-. +4, 000 Clawson, Clawson Lake.......--..-- 580 
Columbia, Duck iRiver: foe ce $21, 000 Cleburne, Country Club Pond_...--- 400 

MountainCneckps tenet tere aes 900 Clifton, Brandes Lake naa 200 
Rutherford Creek. oases sees a 900 Clutes take Carosst 22.55.82 eee 196 

Cumberland City, Lick Creek....--- 1,500 Lake J ACKSOM nce nen- ae ae eeee 196 
TIN Wells | Crease sees aes Pee 1, 000 Colorado, Lone Wolf Creeks 2 sae 100 
Franklin, Harpeth River...--..-.- sms +6, 000 Columbus, Bye: ATS7S| PONG ae 5 -- gee 300 
Gibson, Persimmon Pond..--.-.-..--- 250 Cooper, City Dee eee sare teice 300 
Kerrville, Lone Pine Lake..-.-...-..-- 250 Corsicana, ake PONG ne2 55. eee: 200 
Knoxville, Lake Mahan,........---- 400 Orphan Home Lake............. n- 80 
La V ergne, Buchanan’s pond. -.-.-- 2, 000 Refinery Reservoirs=- = --co-p sees. 800 
McKenzie, Clear Lake........---.--- 1, 500 Waterworks) Pond. .-.-... 2 22202 200 
Mayland, Bells AKG. ewe 800 Cotulla, Nueces River..............- 80 
Nashv ille, Lake Kewalco..........-- 24 Crockett, Bobbitt Lake 400 
Pinson, Matthews’s DOUG eee dee 420 Hleaney, Lakes oie i ecc- se. oe seme 400 
Rockwood, Rockwood Pond........ 75 Cuero, Cuero Creek.....------ ieee 125 
Rogersville, Limestone Creek......-- +5, 000 G uadalupe IRIVersesoo ce sen Bone 125 
Shelbyville, Duck River.-..-.-.....- +10, 500 McCoy Creek: (oo eee eee 125 
Springfield, Armstrong Lake-.....-- $2, 000 Daingerfield, Donald Dell Pond. - 100 
Old Deerlick Pond..............-- 250 Willlowy, Taalee. 8 seat woe ate ee 100 

Trenton, Holmes’s pond...-..---.--- 420 Dalhart, Rita Blanea Creek...-..-.-- 225 
Tullahoma, Hurricane Creek..--.__. 100 De Kalb, Jones’s/pond).42" eeseeeees 770 
Lynchburg Mill Pond........--.-- 200 May’s ond ca baauceess a eaee ee eee 385 
Mmilberry Creek. once ao cen eb See 200 Meneek/s pond a-se 2 sae eee eee 770 

Wilder, Hollow Pond..-...-..--..--- 80 Russells pond.) 22.052. saaes 770 
Texas: Denton, Bayless’s pond...--.......- 70 
Albany, (Lake Diller. 2c: - 24-2 -<- 400 Wilkerson’s ponds s. 05s ee eee 40 
Valleyview Ponds. 5.2 2c ote seven 400 Detroit, Moss Bank Pond-...-.-.--- 385 

Alto, Hoover!s poud— © °*s2--<p2-2-¢ 580 Pricé’s pond). -ten 4. See ese 385 
Amarillo, Amarillo Creek, Middle Diboll, Conn?sipond.. .ss2tee-ne- eee 500 

Prong ees se cee sc sees coca otaee3 300 Dublin, Rucker’s pond... -- see 400 
Annona, Denison Ranch Lake... -.- 385 Ilectra, City Lake-........ siseis 125 
Grooms Lakes seme ca. sees = toe 385 Meadow, Lake. . (sven asst eep eee 125 
PortenP ond aes sae een ant oe 385 Klgin, Burke’s bord Smjepeislainn Hee bisa 25 

Archer City, City Lake.......:.-....- 1,140 Carlson’s pond Sie peseee es seer ae 25 
Garver\lake...c- sect 6 328 se 250 Fisheris Lake? sf52.5 ceetice- soe 35 
Dugan’ Pond =. . 6 -Sstew-p ee eee 250 TOMMe’S DONGE EE Eo sesatise ce ee 25 

Arcola Junction, Clear Lake.......-- 197 Sandahl/s ponds peceneisectas cers 25 
Austia, Insane Asylum Makers jase 100 Engle, Veselka’s pond aoe nes nee ee 250 
Ballinger, Coyote Creek..-.-----.=<: 50 Ennis, Gatewood’s pond.........--- 200 

Bazay Creeks so25 fc. oaaacce eee 50 Herring Dalkkeiss:  tsensicacists seals 200 
Mustang: Creeks). io. 25-2) spear 50 Sand Lake sit: sees: 4-5 aan 200 
Pony Creek se. 00 ec eek « Se eee | 50 Falfurrias, Monten’s pond.......-.-- 180 
Winters! Lake. . 2.2.0.2. seereeeee 125 Ferris, Malone’s pond.....--..---.-- 350 

Beaumont, Holdebrand Bayou...--- 300 Wester’s pond Vike cares 350 
Big Wells, ‘Claybank Bond 24253632 200 Flatonia, Vyojala Lake. - Ke » 300 
Minnehaha lake... 4o5ecn. ess: 200 Wheeler Lake-..2....5-:\. 300 
‘Thomson’s\pond\./s.- = .sqases=elee 200 Fletcher, Village Creek.............- 12 
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Texas—Continued. Texas—Continued. 
Floresville, Galea’s pond.........--- 12 Leroy, Hay Barn Pond.....-....-..-.- 200 
Fort Worth, Fosdick Lake. ......- 600 Schroeder’s pond........-..-- Cee ats 200 
WaKGMMOUISO24-:0csjosee see ee sees 30 Lindale, Lindale Lake...........-.-- | 373 
IM AIcOMWVIOEL Nese. cc aeise eeeee eee 1,512 MMOMake tere done g. cose ane eee ee 37: 

Franklin, Garner’s pond......-.---- 200 inden, Mant lake = cecc\cccse = 75 
Freeport, Sulphur Lake........----- 196 Llano, Stribling’s pond. -....-......- 400 
risco; enson’s);pond-_—-.-2 222 300 Longview, Martin’s pond. ......--.-- 620 
Garrison, Herm Wake-___-s-ceeeeeeoe 250 Lott; CityLake2s.2 5-5 i.ccce- cece ce 420 

(G@arrisonMuake selec cer cece eee 750 Lueders, Brazos River, Clear Fork. - . 800 
Parrotizs) PONG: oes cce see ee ee eee 500 Bittle: Mishi Creeks "so see Gee acieioe 800 

Gaston, Round Wake.........2.-.--- 125 Layford, Ritama Lake.............- 12 
Gatesville, Coryell Creek.....------- 464 McCoy, McGhee’s pond). -Si Saceeece 200 
Cow, House Creele-'-2c<cauie eee 928 Mabank, Croft’s pond .......-....-.- 200 
Plum Greek ec veci pests eee sees 464 Madisonville, Robinson’s pond....-- 24 
Table Rock Creek sss. eee seas sect 464 Manor, Chamberlain’s pond..-.--...-. 7 

Giddings, Albers Home Lake...---- 420 Marxline Horiune wakes ss- cece e- se 200 
ClearsKknot Bond’scese.-ses-255-- 35 Johnsonvuakerececesceseoe sce eee 200 
iHolmanilakessees cease er =n cernen 15 Reedisipond sas dsscscceecessoccce 200 
Menzel’sipond!A<iesi2.4-0.----- 2-5 17 ShieldSi@akerseesseec ee oeeen aces 200 
Moerbe7spond 222 cose. teoecee ee 420 Mart, Willow Lake. == -2-222¢ 22225-5- 400 
Pin) Oak Laken 2 see scctic ac eet 17 Menard, Celery Creek...-...--------- 75 
SAG PERS PONGss aoeeec es eee ee ee 35 CopliniCreékts) {aec2 2 cate ose: 75 
Schatte spond een esces-ceee ace. 420 Telanouniver forks Ol=.-eeeeeeeee ci 75 

Gilmer, Club Pond...... Le eee n eee 200 San Saba River........ 75 
Murtiinken oso: feetes a ac cores 2 300 Wallick Lake.......--. 75 
QaksMakens- a. nae ete eee S 200 Meridian, Bosque River 200 

Goldthwaite, Lake Hull..........-.-- 250 Mertens, Myrick’s pond 200 
Gonzales, Willard’s pond.....----.-- 420 Mesquite, Dallas Mesquite Lake..-... 220 
Grand Saline, Big B Lake.....-..... 500 Jobsonsbakes! sfeesseeocce sees es 220 
Carrington ake ses ees egy ae 250 lawrence bakes scceesces cee 220 
Clarkisiak@st cccscccec sc esaceee te 300 Mexia) Jones’s pond eeseuenen esters ce 125 
GenmanyebPond. 42s 2sccse eet eeeee ee 300 Morgan’s pond.......... Seat oe 125 
Goodaisipond ss he cc cee 300 Midland, Bryam Place Pond........ 100 
(UCe:SiDOHGN Re eee teh 300 Mineola, Club Lake (A).......-.....- 374 
MhiomasiWake meek erec cs teas ae scse 250 Clubtuake (B)s2te.sseseeeeeo csr 374 
iWestwoodihakews)oiso cos cce sees 250 Club Lake (C)....-. Ce chee as 374 

Grapeland, Baker Lake......-....-. 400 Goldsmith’s pond (A)......-..---- 373 
iBowman’s ponders ssoessccsse ce 400 Goldsmith’sipondi(B)essesc- eee 373 
Spring haketi cesses cescces es 400 Hart Pond s.s0. 5) oseneece se smeenc- 373 

Grapevine, Chamblee’s pond....-..- 300 Reed*s\pond 24222 secon eccec sees 374 
Greenbrier, Crow Lake........-...-- 773 Narben@lupulvake ssa eeemteese. see 37 
indismilbake ss. 5.00 Os eee eee 774 WellSWakeso setts 2 25ate-caoceoce 373 
MOuUTITaAIN Makerere soe cece. ssa 773 Willowilbakessesscs ceases scans 374 

Greenville, Ward Club Lake......-- 115 Millett, EclipsevPond!=2 225-222 es. -- 100 
Groesbeck, Groesbeck Pond...-. ne 350 Mineral Wells, Country Club Lake... 500 
Hallsburg, Hall Twin Lake. ..--..... 200 Bln Creeks eet ee eee ee 400 
Harriss Valley, Harriss Pond..-....-.. 200 FTOTHSpondseeccneasmee nee eee 400 
Hearne Sandy Creek...............- 650 Hub bardsilakes ssn. see osee eens 400 
Henderson, Bennett’s pond (A)...-- 115 MoodiyssAlcres’sipond=ss2sescesseacc. 200 
Bennetts pond! CB) esecccescccucce 115 Stampedeibakewonssecessccceteece 130 
Dedsomlakels ies ea ase 115 Mount Calm, Clark Lake...........- 580 
Dorsey, Spondewwss sso osemeee en le 115 ManiktLAkeee see e ae sok Soe e ae 580 

Honey Island, Cochran’s pond... ..-- 12 Wolfe Creek Lake. ................ 580 
House, Saw Mill Pond.............- 197 Mount Pleasant, Ellis-Kelly Club 
Mhonrpsontliakesoseeseeeee ne cenee 197 Wake tems sactes cee coon mnisas cals 300 

Hubbards Cedar Ponds ss. se esee es 580 Mount Vernon, Blakey’s pond...... 300 
Huntington, Carter-Kelly Pond.... . 200 Mullen, Leisure Land Lake......... 400 
Huntsville, Felder’s pondeeeesceees 400 Naples, Sullivan Sanford Pond...... 1, 600 
Irene; Irene! Wakes. osceccseenoees 200 Navasotta, Zulch Lake........ nqsoae 100 

Wihites;ponde tesa. ee eee 200 Newcastle, Terrell’s pond..........- 300 
Jacksonville, Crysup’s lake........-. 63 Newsome, Elwood Lake. ........... 200 
Haperlie’slakessc2sc. 22 boseeeeeee 63 Newton, Big Cow Creek Pond......- 225 

Jasper, Sandy Creek................ 12 Caney. Creek aceon een tee one eee 225 
Jayton, Hackberry Lake....-........ 200 Bligohniake sy. see. seeiue can ceiance 225 

andvROCK Wake: jasc ccces caceetee 200 GunfeMs pondemecensscorte eee eee 225 
Kemp, Fogleman’s pond........-.-- 200 New Willard, Lumber Company 

EMIS TOMMEAKG Nee see cee se cosine 200 PON nese eee tee ee te sees tacos se 580 
Spence’s pond 200 Nordhein, Butler Creek 125 
Willowsakes aso tk eae 200 Normangee, Ellison Pond..........- 125 

Kerrville, Blue Bell Lake........... 1, 600 Northrup, Falkes Pond ..........-.. 420 
Kingsville, Santa Gertrudis Creek... 24 North Zulch, H. & T.C. pond...... 125 
Kountze, C ypress Creek! Ae 200 South Zolehbonden sess eseeeeeee 125 
Lampasas, Burleson Creek.......... 400 Olney, wAdam’s pon dis see aeoe ee + 700 

McCreais; pond! yses- cece sc eet nae 400 ipa Fenn O xe ONGs Seen eens 18 
Schooll@reckis hess ae eee 400 RONG SI DON Gert eae ere eee 17 
SulphunCreeke egos. ceneeee eee 800 Somt hye ndyP ond sees see eee 17 

Laredo, Willow Lake. -.............-. 80 Paint Rock, Ames Lake.-._......-- 125 
Laure, Lambright’s pond........... 200 ' Palestine, Elkhart Lake............. 400 
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Disposition. Number. Disposition. Number. 

Texas—Continued. Texas—Continued. 
Paris, Conrady Lake ..........------ 400 Waco, Coopet‘s pond....-....-.-.-.. 50 

Brazier Wake: 2 ne atest oeeeeeee 400 lm Vale! 052 5 Bop aA ne at 464 
Jenkinsis pond 22.5255 5 eee 400 ESCOnGIGa Wakesiasp aaaee eee ieee 464 
POneS SPONGE eee aaa eee eee 400 Everman Wakes. 2 6. sean ae sees 50 
Moraine Wakesc. noe esos ne seee 400 Goodman Valley Lake...........- 464 
Scott Ponds =----- nice Ae AS Rees 400 Hickory Creek’: < -- S344.) 3 e vu 464 

Passadena, Sanders’s pond.-..-..-.---- 70 Mann (lakes o---- 8-5 aseeeeeee 464 
Phelps, Cline’s mill pond...-.......- 400 Maupin Wake... 22:22). 464 
Pittsburg, Cotter-Willes Pond....-..- 100 Meadors Wakes. 2255: -. Sue 464 

Wily Pon Gs se ete Nee ae ela 300 Oak Lakes ced) je. ose eee 514 
Port Arthur, Number Seven Lake. - 300 SlonetWake: e222. eee 464 
Quanah, Groesbeck Creek--....--..--- 225 Smith's pond. 25---otenek eee 50 
Randolph, Cat Tail Lake...-.....--- 300 Spring Wakes? o> Sze § eae ae 50 
Rhome, Railroad Pond ........-.-.- 600 Teal Wake. 28. occ. 0 is settee eee 50 
Richmond, Smithers Lake--.....--- 300 WacoClubiPond:s- cost eces ace 100 
Riviera, Pataluma Pond..-...-...--- 12 White Rock Farm Pond..-......-- 50 
Rochelle, Sellman Lake .....--.----- 100 Wildwood) Bake) se a-S2255--eeer s-2 464 
Rock Island, Moore’s pond.-...-..-- 125 Waelder, Hopkins Lake.........---- 300 
Rosebud, Caddo Club Lake -..-...-- 420 Walnut Springs, Katy Lake.....-.. 400 
City reservoirs. ..12f0c.c5-ssede. 840 || Webster, Rice Canal Pond.......... 196 
SONS POnG a ees seeen ae ae 420 Welfare, Joshua Creek.........--.--- 400 

Round Rock, Brushy Creek..--.-.--- 300 Wichita Falls, Hodge Lake....-..-.. 250 
San Angelo, Concho River..--.-.--- 125 Wichita Valley Pond ee! bee eeees 200 
Miowa Creek. 00) on. bet ae 125 Winnsboro, Lake Erie...........--- 100 

San Antonio, Breckenridge Park Wills Point, Lake Crystal........-.- 220 
ake! sear ees So siee occa eS 270 Owens’s pond ee eet ee eee 220 

Harriganake #2 2 s.cere aeeecee = 300 hornmdsaker ooo eee eae 220 
Mcllvaine’s pond ......----------- 75 || Utah: 
Pipe Creek lake 8 a. 0 26 ssetens- 600 Marysville, Panguitch Lake.......-- 500 
Zoological Park Pond ..-...-..-.--- 90 Price, Kilpack’s pond... -:--.-----5- 300 

San Augustine, Ballard’s pond.....- 12 || Vermont: 
San Benito, Novotney Lake..-.-....- 12 Barton; Parkerhond].--.oeee sete 300 
Saneer, Duck Creekee o-oo. aeeaee a 300 Brattleboro, Lily Pond............. 75 
Sarita, Santa Rosa Lake........-.-.- 12 || Virginia: 
Seguin, Geronimo Creek.........---- 300 Abingdon, McBroom Mill Pond..... 300 
Guadalupe RIVED fee see tece sees 300 Alta Vista, Stanton River.........-.- 200 

Sherman, Chapman Lake...--.....-- 40 Amherst, Campbell’s pond =esece ee 100 
Cottonwood Lake.......-..------- 1,600 Piney Creeks 37-8 2) ees on tee see 300 
Lakewood Pond .......--.-------- 24 Arratt, Johnson Creek Pond.....-.- 100 
Rogers's POndeese ey Meee se eae 15 Basic, Shenandoah River, South 
Seven! Mile Ponds oaesees ase eee 15 100) ol: ge ral gs pag SCE Ps SEO Sa 880 

Spurs gs 2) Pond ois ease eeeeee 200 Beaver Dam, Beaverdam Pond..-.. 40 
Stafford, Lester Lake..........-.-.- 300 Blacksburg, Sinking Creeks.) ae ace 165 
Stanford, City ake esas scare as 675 Blackstone, Dobson’s pond.......-- 120 

Mish Creeks ce ee eae ont 800 Blaine, Blackwater River.....-..--. 400 
HarrelV’s pond {ecco eece Soe abe 200 Bon Air, Cedar Crest Creek Pond. - - 1,700 

Sterling City, North Concho River. 125 Boydton, Sydnor Old Mill Pond .... 110 
Strawn, Burton Lake............--- 150 || Burkeville, Ellett’s pond...........- 80 

iyna Wake) Sse see eee s sot ose 150 Charlottesville, Willow Spring Pond. 300 
INONSiake lt ieee ee eee eee 200 Clifton, Morris/s pond)==-t5-- 2. eesee 200 

Streetman, Sims’s pond-......-..-.-- 125 Crimora, South River .......-.----.-- 80 
Sugar Land, Biltmore Lake-.......-- 300 Danville, Lanier Pond...........--- 300 
Sulphur Springs, McLaughlin’s Dry Fork, Harper’s pond’: se seen as4 200 
100s BB ey As Seniors aE 100 Edinburg, Forest Service....--.----- 300 

Sweetwater, Santa Fe Lake... 400 Emporia, Jones Pond 25.3.2. seseeaes 200 
Taylor) Bums Wake as. 5-2 ses—ne oe. 400 Taylors ponds se) osesesee 50 
Memple; Wake POL Kes eeee ee are 250 Fredericksburg, Harris Pon 600 
Tenaha, Columbus Lake......------ 24 Millor Wake fou oe) 35 oe ocr peates oe 600 
Terrell, Cate Ranch Lake...-.-.--..--- 510 Rappahannock River ....--.------- 2, 200 
Cottonwood Lake-........-.--.---- 220 Hanover, Lake Aylett.....-.-.-.--- 160 

Texarkana, Chub Lake......-.-.--- 385 Harriston, South River....-..-..--.- 80 
Mooresake oss sen aes Hoes 1,600 Henry, SmithiRivers eieso eee 700 
Temple ake sesh so ace 600 Jefferson, Sandy Creek......-------- 500 

Thorndale, Ellison’s pond..-.-.--.--- 400 Kinsale, Schools Pond...-....-.----- 200 
GTAaVeS’S Ponds seas eee eee 400 Lee Hall, Small Stream..-.-.-...--- 200 

Timpson, Porterfield’s pond... ---.- 325 Lexington, Kerrs Creek......-.----- 300 
Witcher’s\ipond 2h) eerie 500 Maple Mill Pond ace eae 200 

Trinity. Payton’s pondes-- eee 400 Louisa, Williams Mill Pond...-...--- 400 
Troup, City Waterworks Pond..-..-- 620 Lynchbur Bi Bt 354339 0/0000 ae eee eee 150 
Tyler, Chinquapin Lake.-.--..-..-.- 373 Maiden, Hening’s pond. ----.....-.. 300 
Country Club Lakes co 2-22 c seer 373 Martinsville, Brown’s pond..-....-. 200 
Lakewood akess. 02 hea epee 373 Massaponax, Massaponax Pond..... 400 
Park Clabiakers.s-eeese- erences 200 Meadow, Eberhard’s mill pond...-.. 200 
Starr Wake eee eee eerie 300 Meadowionudsssseeee-naceeneneea 300 

Valley Mills, Lake Elmo.........--- 200 Minshull’s' pond ass. ce seeee senses 200 
Vernon, Anderson Lake...........-. 125 Middletown, Cedar Creek.-...-...--- 300 
Voth, Pine Island Creek.....-....-- 12 Milford, White’s pond............-.- 40 
Waco, Arnstrong Lake... ........-.-- 50 Moccasin Gap, Holston River, North 

Axtell Dake. sti: ee tener 50 Pork.) 5 Se oe 7 Boers 400 
Bosque Home Lake..........-.--- 464 New Castle, Craigs Creek.....-...--- 400 
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a Rescued from overflowed lands and restored to original waters. 

Disposition. Number. Disposition. Number. 

Virginia—Continued. Wisconsin—Continued. 
New Castle, Johns Creek. ..........- 200 Bloomer, Island Lake..............- 125 
Orange, Mt. Sharon Pond........... 200 Tum akiey: 55.3. 0e ae scsoscoeeessbas 125 
Robertson River —.. ../-.2 22422050 300 Wpakkel Comoe 25s. a1 eors ean ee 125 

Palmyra, Rivanna River............ 300 Little Beaver Lake................ 125 
ramplins Bakers pond... 222222204 200 Monewvaket- es. 622 35.080 5. ee Sa 125 
Parksley, Mason’s pond..........-.- 160 MarshiMallen Pond... sos ss esceack 125 
Pemberton, Flannigan Mill Pond... 400 MUG ML a Kee eee ee sea Se 125 
yRrenholm bonds... she seeeeeee 400 EPICKSY EUR K Osa cere conse ces sceaer 125 

Petersburg, Ashen Creek..........-- 400 Pileubalkee ten aces foe ose Jones 125 
Rhipotssmith Rivier=: = ssseaseeeeee 400 RI COHUa Kes eee oe oss ction o eceec eee 125 
Port Republic, Shenandoah River, Rocks Make see) sist ce eee sees Tes 125 
DOULA WHOL: ae ose Sehye Seca 120 ROUNGbhaAkew esos Ses oes 125 

Richmond, Jollys Mill Pond..-.-...-. 160 SMS DUG yA kels sen. e esse Soe 125 
King William Mills Pond.......-. 120 Sha thuCkbake se sese eee eee 125 

Rocky Mount, Giles Mill Pond...... 400 Mowalbinedvakeo cope soe eet) 125 
Rowercbond!: 3. 55o2 cc qe socecoe 400 Bowler, Heaberlein Lake.......-.-.. 40 

Suffolk, Lake Savage............--.- 400 Centuris, Deer Lake:..---2.1-221222 125 
Sweet Tall, Custis bake--2.- 54... --- 120 Chippewa Falls, City Pond.......... 700 
Swords Creek, Clinch River, Maiden 1 Dayisialketars spun hes eS oss 700 

Spring orks bu. eke Soe seats 400 bake: Wissotae-\. cisaccscree oo ses 700 
Mickers' New Rivets ice. .ceee-e eats 160 Oneilsi@reek4 57-22 < Sa sae ee 700 
Wakefield, Airfield Lake...........- 400 WWellow Rivero assess ee eee 450 
Walker Ford, James River.........- 400 Clayton, Mississippi River..--...-... a1,700 
Waverly, Shingleton Pond.......... 400 Coloma, Carter bake.....--..--2..-- 450 
West Point, Goddins Pond.......... 450 Pleasant Wak @ess 2. sees ee cee 450 
Wilson, Hobbs’s pond..-.-.....-.---- 80 Comstock, Pipe Lake_...-...-...-.. 400 
Woodstock, Shenandoah River, Cumberland, Beaver Dam Lake..... 500 

INorthyHorke<s sence ta-5seseesese 400 Sandialkkeee. Mey see ee eee 400 
West Virginia: Devils Lake, Devils Lake.--.....-.. 600 
Arden, Laurel Creek.............-.- 300 Donaldson, Big Portage Lake-...... 100 
Berkley Springs, Sleepy Creek. --.-... 300 Dollariakes seeks eo soa ee ceca 100 
CentralyAmold'\ Creeks. 52-5 --22'--- -- 240 Weand inp sakcOle see eee seca ae ee 100 
Charles Town, Evetts Run.......... 200 Little Portage Lake ..-.---252-.. 100 
Shenandoah River.....-.-.------- 1,400 Rinks wy euUakers asso ees seee see oe 100 

Clarksburg, Davisson Run..-...-.--- 540 Hau! Claire, Dell Pond. 222 222--+-n-5- 375 
Orla Walke@ereseccsc sce st acise cane 800 MichomOtten Wakes-csesesemse se seeee 100 
Dundon, Big Buffalo Creek. ..--.. 300 PineiWakiere sss aeesee cuaia n= Sse 200 
E]m Grove, Big Wheeling Creek. - 700 Elmwood, Eau Galle Mill Pond..... 200 

Martinsburg, Patterson’s pond... -.- 500 Fisher Lake, Fisher Lake--....-.-.- 300 
Paw Paw, Cacapon River..........- 375 Fond du Lac, Long Lake-.......-.- 300 
Philippi, Sugar Creek......-...-.--- 200 Moon Wake: 28252 shee os aoc eneeeoe 200 
Romney, Potomac River, South MilletWalke:t ics cest sera ees! abate 200 
IB TAN GH vest ce ene escent suae tects 2,250 | RoOuUnG Lakers 22-aseccsus cece eee 200 

Walkersville, Monongahela River, | WwinaKke os sols ones sce aseceeee 300 
North Branch.-.—..:. cE ame ee 200 | Wolf Vak@anceneseeseans 300 

Weston, Monongahela River, West Fox Lake, Fox Lake 750 
Op oRiGAgeuenooe paoobe uboSaade 800 Fredonia, Milwaukee River. .-.-.- ae 625 

Wisconsin: Galesville, Lake Marinuka...-...... 500 
Alma, State fish commmission. ..... 3, 600 | Gordon, Big Mau Claire Lake......-. 100 
Baraboo, Dell Creek Pond........-.. 150 | Bonyalbakkeut jase) soso oes gee 100 
Ellendale Springs Pond........-.. 150 Oxlakesas Meas nabe tune sates 100 
Henn Dell Ponde-s esse ane sane ee 150 Rickerelswakersnsecsee re totes 100 
Gray Slough) Ponds 222 2522-26 222e 150 IRopinsonubakosees 2 seeaee etc ee 100 
[Loch Mirror Bayaonnssetes oes 150 Sherman Wake. oo. s2cncssmeotecoe= 100 
MGT OM Walk@oacceisnsnje ese ea 450 Hartford, Collins Lake............-. 375 
INSITOWSi\CTEGkKs as se ascent 150 IY A bC0 U0 Brel: ee ae ee ene ee 375 
Osborne Point Pond-...........--.- 150 Murphy-Maloy Lake............-. 500 
Pickerel]Slough Pond............. 150 Hatfield, Lake Arbutus............. 120 
Ringling Landing Pond 150 Hawthorne, Lake Minnesung.-..-.. 100 
Smiths Slough Pond. ........-.... 150 Lake Nebagammon............... 100 
NoUthibay LON .2-). cscs seals V3 150 Hayward, Andrew Lake...........- 100 
Springs Brooks << sess eee 150 ‘Anthony Wakes.2555.sassssss- 22s 100 
Simmies/ Mil Ponds 2554552 hee eee 150 AT TOW OD Gkrse ss cane stearate tee 100 
Twin Slough Pond...........-...- 150 PAryerSmUaAK@s ros scene cea Saacnrn eet 100 

Bayfield, Siskiwit Lake-...-.......: 280 BalsamUlake ss s4ics2cae5- sees 100 
Beaver Dam, Beaver Dam Lake..... 1,200 Barney Wake: 5325552255252 0s055- 5 | 100 
Birchwood, Birch Lake. .........-.. 70 BeamWake sje cosc- 222s 252 seer ese 100 
Black River Falls, Black River..-.. 300 Bip akew assess lesa sa eRe 100 
MouslasMakes ss 0s) 0055 ees 300 Blveduakeve rs esses Nol eek 100 
Morrison Creek: 2525322 5. ae 300 Booze Wakes. ohs9 2. Ss Fess 100 
StebbinsWaker2s0. 27 -ccsoecenes 300 Gabieduakertcccssscse nen lee eeeas 100 

Blair, Trempealeau River.. Boe 500 CalhounbWakew sss 2s. 25555 eae 100 
Bloomer, Ax Handle Lake... ibe 125 Carpenter Lake 100 
Big Beaver Lakes. 25... 2-2eceeses 125 CassiPalkestasaascc tae coeeeaa sees 100 
Bootibake os. $25 20. ee coset eae eee 125 Chippewa bakes ss) soe eee 100 
Chain alee) tre 052 oes ae serge 125 Claire lakes. 52582 sss aene ee 100 
Corneliake.. 5. es sse ee eee 125 Como Bakes ee 23 225425 ee eees 100 
iiennenian Wakes ses sece see seer 125 @ookWalcetys si) ssSe tee eels 100 
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Disposition. 

Wisconsin—Continued. 
Hayward, Crab Lake......----- ete 

Cran@ellMlakess22 5-22 8e2eseeceees 
Crystaliluakels2ss32 5 sys ssaseeeres 
Dandy Lakes. o25sh-ss<tsase ee sees 
Marlebakerss asses ssa ge see 
DN DPOWal ake: s-nsccassee eee eee 

Rox lake.) asses ssadaaeencasseek 
Frances Wakes: s2esa-eeecsesee = 
Mnedichwalce: (tyr ssc e ose ee ae 
Frog Lake 
George Lake. fess cccceses2soet-- 2. 
Giblinivake asc shoes 25-2 ee a3 
Glenwood Make: --24222 52-- =.= 
Gloviermilake: ps2 saact eee so seies 
Hallie Lake. .. - 
HarriettwLakess «i iee- sas ssn 
Marty ake nossa sesasctonse series 
HazeniSmithiGake:-..-.5- 2-2 - 
Helen Lake: 22232 Segae eset tbls. 
‘Bellwee ake. o-5. there te eae ol 
Henry ake. ussnnssceer eee 
Elemlock Wakes. jesse eneens ae 
HorseWuakessseseascecctoreere ee 
Island Lake. -- 
Jag Lake....-.. 
James ake! 3. veel sees oe 
JaneWuakel i: GLa mcee hee Je 
Vewollsbake: susan ecmesssce sees 
Katinka Wake. 25. J202 ic cwceaees 

Whittle done Waker. oss. .seeeee ae 
WACO WalkiG sd Yon chee ae aaacmeaeee { 
Maple akelisss cic. o-eeee see oy 
Mary ake uesen stance tee erate ines 
Mavyowlake. ce sssctetescesee eae 
Minniewuake@ so. ss54-2seneeeseeee 
Muscalonge Lake.....---.---.----- 
News bake: 23. Jesse asscecascee | 
North Lake cx 
OreWake@eJo223.6-2- 26 eee A ete 

Panoosesuakelc2een jecaoce tacks se 
Peter iakes o_o ndecer eee oe seeee 
Bikeluake. fs cass pee kone se38 
Pine shake. cps: ssecscsns eee } 
Pohaquoniuakes enn csseestesosoce| 
Rainbow lakers =-- sss seers 
Razor Back Wake... -ce.-e een. ee 
Rivian ake. os oe nas ee ese 
Rockwbak@.e <5 60-2 cea ce ele 

Sadly Dalkkot 26 fe 22 easssae 
StiviohnWale edi seeee tenes 
Sand Lake 
Shadow Lake. 
Shell Wak gue ye ese selec ka 
Sims} Waki. 2... s=cteese eeceeese 
Sisco duakee ccc eeest enlace ose as 
BlmM ak euettacs esse Pee accent 
Spirit, Bakes: Joa42 5222 oe- en aie 
Spruceiiaken 2. joes. see eeetaar= 
Squirrel hakets:--2-s2s-----e5 %- 
Star Lakes i wos. Nees See soe cee 
Stormuliakes cca. soast-en sae ee eee 
Sunday lakete. sacs ee eee em 
Tener Lakes fe sees sce eee see 
Tompkins Lake! ys oe noes eee 
‘Mhomas Walk eters eee ee cece eee ee 

WildcatiWake-2e-sc------ 
Wilson) ake. a2 secescee sas ates 
Winneabotlakek seoee ees ssenneeiae 
Witch Gakesen- casc oteese semis cleels 

Number. Disposition. Number. 

Wisconsin—Continued. 
100 Hayward, Witz Lake......-.....--- 100 
100 Hazlehurst, Lake Katherine.......-- 200 
100 Wind Pudding Lake..-....-..-.---: 200 
100 || Heafford, Bass Lake........- ae 200 
100 Mansonvbakens st ane Be eee 200 
100 Stag baleesai ss psc favs eee 200 
100 Etudson, Burkhardt Pond.......-..-- 300 
100 Independence, Bugle I.ake.....-.--- 225 
100 (kaa eur (6 \ tee iee erento eee cs 1, 650 
100 La Crosse, Mississippi River...------ @ 11,360 
100 Lake Beulah, Lake Beulah 400 
100 Lake Millicent, Bingo Lake 100 
100 Boscoe Bay Lake iis ete euoe aml 100 
100 Riubar Wakess. 22 ease 2 2 100 
100 Crow lnakessises. oe oe 100 
100 Magle lakers sjocescecs- sate Lash s 100 
100 WMeart Lakes oases eee eee 100 
100 Lost Lake: socsyiss esas sees 100 
100 Lower Pikelake.ioo sees ee eee 100 
100 Pike Wakecdo.. faces soe asee eee 100 
100 Pine Treeibakew.cos. see ese nee 100 
100 Spring Lakel:.5- cee te sta ese 100 
100 Swanson lakes Soe eae eee 100 
100 Twin Wakesssnsoscossseeccceeeeets 100 
100 Lake Nebagammon, Lake Nebha- 
100 CAMMON sees se eee een eee 300 
100 ana, BirchVilakes se seee se se. oe 300 
100 Silver Lake: so. .cssccsacso ste 300 
100 Lavalle, Durens Mill Pond......-..-- 200 
100 Lavalle Pond) jcojae ee ee ene 300 
100 Madison, State fish commission. .... 1, 400 
100 Mattoon, Raker Lake......-..------ 100 
100 Dollar Lake. 2. oek east eee 200 
100 Johnson, Wake ce eae chee eee eee 200 
100 Menomonie, Asylum Bend Lake. .-- 200 
100 A tlasta ake esdsceck cece 200 
100 Cary ville dhaketesice ee202eecees-e 200 
100 Cedar takers. fie eaa 4 sos? aoe 200 
100 Cutof Lake: Seite otae ee e 200 
100 Doyle Make encehebee eee seems 200 
100 Dunnville Coutoff Lake...-.-.---.- 200 
100 Eighteen Mile Lake..-.-.-.....-.- 200 
100 Goose Wake. <b osnewememccescen seek 200 
100 Hay, River. sui si seeeals an oe 200 
100 Lake Menomonie....--..--- ie 200 
100 Manbeek Cutotf Lake...-.. Behe 200 
100 Manley Bend Lake.......-...----- 200 
100 Miller Walken: pete eso caceeer ae 200 
100 Moore Farm Lake..........------- 200 
100 IMG alkess ness cmap Sac eat a BE 200 
100 PittLake ss. see ees ee 200 
100 Ried). Cedar River =. sc. s5seeene 200 
100 Riowedake: oo. coeene eee eee 200 
100 Stump) Lake. fis.:2 3. seaen eee 200 
100 Wilsonivake. icons eel eee 200 
100 Mercer, Pride Lake... s2----seeeeee 1, 000 
100 Muscoda, Cross Lake). -cs22-ee2esee 300 
100 Dixonitbake-: secs sceses eee 300 
100 High Bank Lake 300 
100 KendalliWaker se sse-ceeseas he 200 
100 Mill Creek Pond......-.-- si 300 
100 Moore lakes: o seen seem 3 300 
100 Puffenrod! Wake: ease sse-e2 cece 300 
100 Narrows, Cedar liake....-.-.-..-.-.- 500 
100 Nashota,) Pinetvake: es cee seesetaes 400 
100 New Lisbon, Fish Lake.-.....--..-- 375 
100 Dake Jumeatlo seerecceabasae lees 375 
100 Take Want Kaunentete cee. otacce sae 375 
100 Jramonwelmbivetecee. -ecmeeesee ae 375 
100 Little Yellow aRiviers-- ---- <i. 375 
100 W.ellowi RIVED reteccccc. eesgeeecee 375 
100 New Richmond, Willow River...- - 60 
100 Norrie; Bass ake-sscce: scecuee eet 100 
100 Halfway shaken tenet 100 
100 akeiGo /Lowlte pease eee eee eae 100 
100 Lake Wausau. - 100 
100 Long Rice Lake 100 
100 Mayflower Lake 100 
100 Mid Laker) et eeit ener sare 100 

a Rescued from overflowed lands and restored to original waters. 
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ToraL DIstRIBUTION OF FisH AND Fisu Eaas, By Species, FiscAL YEAR 1919— 
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LARGEMOUTH BLACK BASS—Continued. 

Disposition. 

Wisconsin—Continued. 
INOTHG eb RGU EKGs arctic. os! ese cece 

iCeMbakieieee. «oe ens < os ces ee 
FROAGRWAK Orso): oe ain) cic cide neces 

Park Falls, Oxbow Lake..........-- 
Shours Wake: 522 2 saace2 oss aac oes 

Pembine, Bass Lake.......-....-.-- 
THAKGSNING Soo 20 sccsecc cere eee 
indqwist) Wakes se cee. eee eee 
IROGKILAKEMA sah eccu mecca nenseeae 

IPhelps; bie Bass Lakers oan ses .coee = 
Big iiwatt ake sacs anes oat 
bake Nose Um ee eee 
MittlevBassvWVakerss-2-25 4 heer 
One WaAke= seca so-so eee ee 

Phillips, Bass Lake. -.-.-.-...-...-- ee 
@onnerstlake see eee a ae Osa 
Cranberry lakers emcee ascension 
Grane-Chase: bakes ee ec 
Wand isWiak O28 sate aoc ees oh aac 
Mecdhake len eer csceneceancawacae 
GrasSyaWake oe sess cose sas. 
Wake Six teenies: 3.24.5 a0s45 2 foes ne 
MAIKO OMe eo eiciaw as erertcieys aioe ayer tare 
MGCL O Ve UA Os Sele sorte s aise cee = 

Minn OWwMlAKG 22 ooo occoceneceee 
MiSSerebaKOVes< eect ee ne aoe oe 
PTI Cera Kees sas eo A een 
Riley uake vee. tse saclay eo sais 
OUD GUILAKCE Sse aciste soe ace ee 

Reserve, Grindstone Lake........._. 
Hake Count @Oreilles: 2-2. 522520 02. - 

Rhinelander, Bass Lake............. 
BenisiweetWakew sees s2- sae. 

Hancockslakey reset seen e255 a5 
Jennie Weber Lake......-........ 
ake: Georges os shee el ee 
Makewiuias: 3 olscecaeeedecsoee se 
Make’ Thompson” 2.-2-2-22..--.- an 
Marshall Lake 
Moen Lake...--- 

Shepard Lakeiss s555.32 5 nae 
DilVersoaKes 4 aos. scons 4) foe 
Sauashi Wakes 2.53. «tise asses 
Stone Wakel ssi. 2525545552 5scce 
Sugar Gampiuvake.. 23528 see 
Mhunden Wakes -j--- 2222s eee 
Mownelinewlvakes..6 ees 2 ae 
Wrashburnvlake: 2.2.55... 52 == ae 
WiOliMake 2.2 chs 2983. ee 

Rib Lake, North Harper Lake. ..... 
North Spirit Lake................. 
South) Harper Lakes: .. - 220222242 

Rice Lake, Tuscobia Lake.......... 
Richfield, Friess Lake.....-:/..i.2.2 
Rosholt, Mill Pond... 45...io.cceeee 
Salmo) Siskiwit Lake: 2. 2554582223 
Sauk City, Crystal Lake............. 

Koenig Mill Pond 21.2 oes ose 
Bake Swenson. jo. kes pee 

Sheboygan Falls, Lake Ellen........ 
Mon pelake tenance eee eee eee 

Number. Disposition. Number. 

Wisconsin—Continued. 
100 Sheboygan, Pigeon Lake........-.-.- 625 

- 100 Solon Springs, Cabin Lake.......-.- 100 
100 WAKGIStyCLOle Ss. tao. = sake een eee 100 
100 Sullivan Lake 100 
100 wanak eens se shee 100 
100 South Range, Lyman Lake......-... 200 
10° Superior, Amnicon Lake.........--- 75 
70 MowlingMakel co. soc 32sec sec eee 100 
70 IMastbakene: Ue a Gated Bee i 100 

150 Three Lake, Columbus Lake... ..-.- 100 
150 DM eeriGake ne sae ees se ped eet amt 100 
200 Eagle Chain of Lakes.....-..--.-.. 75 
150 Island ake: s 22s.) secs eee ese 100 
100 Wanrelubake ie ss ee scirsecs se fa 100 
100 Little Fork Lake...... mA eee 100 
100 Mong Wake so ices aideee os aes 100 
190 Medicine bake. Sees Sess sees e 100 
100 Planting Ground Lake............ 100 
100 iRoundwbake orn ae eee ces oe 75 
100 Spinitilake. yo se 52 Se eee 100 
100 Thunder Lake.......-..- A ae an 75 
100 Tomahawk, Bass Lake.........-.... 150 
100 IBUTTOWS UR Kel se e eee eee 100 
100 Butea Wakes. ec cient <cieiere eo tottor 100 
100 Clearsakeressesn nos G as: Meet. 150 
100 Crescent Gakels2 22 foe cmen ase see a 100 
100 Crystaliak@s secs secede oa 150 
100 Deorbake gasacoree cesses 150 
100 HalieMoonpiakes: 5-2 secon a554-a. 150 
100 HWancocktakesssacssa-soaceee ee aes 100 
100 JamMesiWak@neec esac sss e 150 
100 Kan eiPondesee sep —- Bhs oaite stores 150 
100 MakelG@laratec.scce cscs once couse. 150 
100 Wake: George Cras) ser eee 100 
1C0 akewiiaes pases cece se ese ene 100 
100 Lake Thompson... ---- 26 Ss ee eee 100 
160 Mansonvbake sea seen.< tee ost aaer 100 
300 Muscalonfevbake: <2. :203322-s02s5- 100 
200 Renopiakers fs Goce see 150 
300 Rice Bakexer sss 522 Se see oe 100 
300 Roadblbaketstetss-o--c ecm ee eee 150 
300 Round Bakes este secceeee es 140 
200 Sawyer Lake......-.- FS NSM a 100 
25 Seven Islebakes 2. o-oo te 100 
25 Silveri bakers hese nce tee cane. 100 
25 Spithwhake:es- ese ees 150 
25 DOMODaAKei 228s Jorn eae ene os 150 
25 SomoyRiverieich osssoscacestee eens 150 
25 Swamp DWake-2.-2-2--.22-22- Ne 150 
15 Tomahawk Rivereese 2 essen. 150 
15 Wisconsin Rivers. 22.022 427: 150 
15 Wisconsin River Pond 150 
15 Wabeno} Ada lake 2225-2-52-2. 525 150 
15 iBassWakele 286 S28 j.ns eee sese ee 75 
15 each Wakers-f= sees soncses es oes 150 
15 hittlewions Wakertst cee ees 75 
15 Porchylaker ease mee tote mie, 3 75 
15 Rangceuine Aakers sssosse ere 75 
50 Richardson Wake:-<: -2-25-=2- 425 75 
50 Shoewmbake es seee sae actce sans fe ens 150 
50 rump Wakes. «+ s2es2 so.-2 150 
75 Wausau, Big Rib River...........-. 750 
75 Palco Wansaie cee cb. 2 aeGa dene 750 
75 IPINCERLV Cras: aes cee eee eee eee 750 
75 West Bend, Big Cedar Lake. 500 
75 Wild Rose, Kosel Lake.........-.... 60 
60 Round Waker. ee eaceee eases. 60 
60 iWanters Barber Lake sooo sean: a-s5 70 
60 Brunett Waker. 2.5.24) 2 222o. se 2e 70 

300 IMT Cae eee Ye se seater see 70 
375 iy Oust: 
750 ‘heyenne, Lake Minnehaha........- 600 
160 Sloans Teak etek es 2a a Se a 600 
ey Mexico: Nacozari, Huacal Dam.....-. 5, 000 

80° tT 425, 045 
625 Total@ ....-------+2--+2e2e2--2-- 1, 1007 420 
625 

¢ Exclusive of 805 fry and 3,360 fingerlings lost in transit, 



64 DISTRIBUTION OF FISH AND FISH EGGS, 1919. 

''orat DisTRIBUTION OF FisH AND Fisn Eaes, py Species, Fiscan YEAR 1919— 
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SMALLMOUTH BLACK BASS. 

Disposition. 

Alabama: 
Birmingham, Black Creek Pond. --- 
Central Waterworks Lake. -.-.---. 

Tuscambia, Town Creek... --------- 
Arkansas: 

Hardy, Forty Island Creek.....----- 
Spring Ri 

Hot Springs, Alum River. ---------- 
Glazy Pole Creek-.-....-..-------- 
Saline River, Middle Fork. -..---. 
Saline River, South Fork. - --.---- 

Imboden, Spring River. -...-.-------- 
Mammoth Spring, Myatt River- ---- 

Spring River and branches. - ------ 
Mracey Oreeke ose acess ses sees 

Mountainburg, Cedar Creek --------- 
TOS Bay Ouse seen eee 

Colorado: Littleton, Ken-Caryl] Lakes. 
Delaware: Wilmington, Brandywine 

Georgia: Toccoa, Toccoa Creek Pond. - 
Tilinois: 

Antioch, Thirdduakes222-5e--2------ 
Lawrenceville, Beaverdam Pond..-.-. 

Robisonmllakesen-ccs25essss-see—= 
Indiana: 
Crandall, Indian Creek ..-..---------- 
Depauw, Blue River peters 
Indianapolis, Buck Creek. ..-...-..-- 
agile Creeks se <cac aie ce nie cieiatan = 
MallG@reckeee 6 seccrercee a aae ee 

Jeffersonville, Silver Creek... ---...-- 
Wie Vense eos se eaeinc nase 

Muncie, White River...-..--------- 
New Albany, Graff Pond... --.-.-.-- 
fnidiam Creek eee eae =ee eee 
Little Indian Creek....-.---.------ 
SilvenO@neelkee ee ser ese eee eee 
Silver Creek, Muddy Fork. ----.-- 

Paoliniick Creeke. secm-e eee =e 
St. Paul, Flat Rock River..--..----- 
Sellersburg, Balknap Lake-..--.----- 

Gilobeilakel en cgersee see ee 
Terre Haute, Wabash River-.--.-.--- 

Towa: 
Chester, Upper Iowa River----.----- 
Manchester, Maquoketa River... --. 
Mason City, Lime Creek... -.-------- 

Kentucky: 
Adairvitle, Red River. ...--.-------- 
Red River, South Fork. .-..------ 

Cynthiana, Licking River, South 
A Otay el ee Stuns ee ee eR eee RSS 

Lawrenceburg, Salt River.-.-.------- 
Louisville, Douglas Park Lake-.-..-. 
South Park, South Park Lake... --- 

Maine: 
Bath, Lake Nequassett.......------ 

Lily Pond 
Boothbay Harbor, Campbell Pond-. 
Bridgton, Highland Lake. -.------.-- 
Elisworth, Walker Pond-...-.------ 
Fryeburg, Kezar Lake......-.------ 

OVEW el ONG eects ae ci 
Gray, Dry Rond-sectes-e sees ee 
Livermore Falls, Davids Pond...... 
Oakland; Little Pond. !/2- 225-222. 
Poland, Lake Thompson.....---.-.-- 
Sandy Creek, Woods Pond.....-..-- 

Maryland: 
Cumberland, Castleman River... --- 

BvittsCreekes- ja. c 7 eae eee 
Fifteen Mile Creek. .......-------- 
Sidling Hill Creek. ......-.-------- 
Tow Creeks osc sete seie cases semis 
iWillsiCrecki tii Boss hoses eee 

Williamsport, Potomac River--.-..-. 

Number. Disposition. Number. 

° Massachusetts: 
300 Great Barrington, Lake Buel... --.-- +3, 000 
400 bake Garheldaene aceeeene seer +3, 000 
400 Huntington, Norwich Pond....-...-. +1,500 

Westfield River, East Branch. .... +1,500 
+ 2,000 Hee. Goose Pond 32.4502 2 eee eee +4,000 
74,000 Greenwater Pond.......---------- + ils 000 
73,000 Manure] Wake. 4 2/6). s54e2 esses +2, 000 
74, Lenox, Lake Mahkeenac.-.......--- +1500 
+4, 000 Stockbridge Lake-......-.-------- +1500 
+3, 000 Littleton, Spectacle Pond... -..----- 80 
+5, 000 Richmond Furnace, Cranberry Pond. +500 
73,000 Shelburne Falis, Ashfield Pond. . --. 41,509 

960 Weerfield| Rivers ssse-se— eee aor 41,500 
200 Reservoirs 2,3.and 4......-------- +4,500 
300 || Michigan: Gladwin, Lucas Lake... ... 400 
300 || Minnesota: Red Wing, Mississippi 
900 Rivers oe eee Oe ae ee eee a2,190 

Missouri: 
300 Auroras blatiCreeksesee a eneee eee sees 100 
200 Rolla, Big Piney Creek.-.....-.-... 100 

P Cane Spring Creek. \---- 22-4 300 
675 Little Piney River-.-----.-----.-- 100 
200 Salem, Meremec River --....------.- 400 
200 Sparta, Finuey Creek.....:..-.-..-.- 100 

New Hampshire: 
1,000 Keene, Spofford Lake. ........---..- +1,500 

400 Newport, Rocky Bound Pond. -..-. +1,500 
600 Plymouth, Ellsworth Pond.-.-.-... +1,000 

+4,000 || West Ridge, Perley Lake..-.----... 71,500 
74,000 || New Jersey: 

400 Hackettstown, Budd Lake.--.--.... 300 
+4, 000 Guard Lock Pond...-.-.----------- 400 

600 Mountain Lake. ........---------- 600 
200 Newburg Pond iene. se eae sien ame 300 

400 Waterloo MONG ween --taaerilnet 300 
400 McAfee, Wildwood Lake......-.-.-- 300 
600 || New Mexico: Santa Fe, Catron’s Pond. 200 

300 NOY ae Landing, Eagle Lak ontealm Landing, Eagle Lake. -..- 1,500 
+5, 000 Lake George....-..-.------------- : +500 
+ 5,000 Port Henry, Deadwater Pond....... +200 

200 Make! Champlain semis retells 500 
600 Make NOKOMIS: pecces teehee ace = P00 

Ledge Lake-....-.---------------- +200 
+500 Wawamaissa Wakes. 2225-2202 oe +200 
820 Whitehall, Metawee River-----...-. +500 

1,500 |) North Carolina: 
Etowah, BlufiPond! =o. veo.-sees 100 

200 Lenoir, Buffalo Creek Pond.......... 200 
100 Rutherfordton, Coxe’s Pond. .....-.. 450 
$ Green Rivers: o> --n-s2-s-2e eee eet 900 
600 Green River Lake....-..--.--.-.-.. 450. 
800 Upper Broad River..--2.---... 2: 925 

+5,000 || Oklahoma: Oklahoma City, State fish 
3,000 COMMISSIONS ee ceec eee seee cece seer 400 

Pennsylvania: 
71.500 Bushkill, Deer Lake. ......-..--.... 200 
+1, 000 DelawalemMivere----.ees-eeeeee eee 300 
+1,500 Forest Wakes.) .2 oe <seeneeee 300 
42,000 Wake (Damen G =e ee— eee eee eee 300 

60 Canton, Lake Nepahwin...........- 300 
+ 2,500 Easton, Delaware River... --.-.--.-. 400 
+1,500 Echo Lake, Echo Lake.-...---...... 300 

200 Kennet, Pusey Uakesi2 oo Sees 300 
+1,500 Lancaster, Conestoga Creek. -......- 200 
71,500 Lititz, Conestoga Creek...-..-.-..... 300 

285 Pequea, Pequea Creek. ......--.----. 300 
73,500 Pittston, Susquehanna River-.....- 1,000 

Slatington, Maiden Creek... -...--.-. 300 
400 Trout Run, Little Pine Creek.-.-.... 700 
400 ihycoming Creek.=- cesses 300 
300 West Chester, Brandywine Creek. - . 300 
400 Whitford, Blue Hole Pond....-...-.-- 300 
400 || Rhode Island: 
400 ep panels, resh Pond 2222 ee-e.eee- 1,000 
800 Gorton Ponds ses. eee eeeel- eee { 1,000 

a Rescued from overflowed lands and restored to origina! waters, 
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SMALLMOUTH BLACK BASS—Continued. 

Disposition. Number. Disposition. Number. 

Rhode Island—Continued. Virginia—Continued. ; 
Apponaug, Woquogonsett Pond-... + 1,000 Emporia, Three Creeks...........-- 180 
Providence, Gorton Pond.......---. 7 1,000 Front Royal, Shenandoah River. --. +5, 000 
Herring 1a (kag eG t 2,000 Harriston, South River. -.-.-.--.-..- + 2,500 
Moswausicut Lake...............- + 1,500 Hot Springs, Jackson River........- + 6,000 
Quiduick Reservoir..........-...- + 1,500 Stanley, Shenandoah River, South 
Southwood Ponds: -- 2-2. 122-2258 + 500 Hon kets eee ae et. Bee Aisle § + 5,000 
Woquogonsett Pond...........--- 11,500 || West Virginia: 

Woonsocket, Scheeneconet Pond... + 1,500 Charleston, Elk River.....-.------.- +9, 000 
‘Tennessee: Glendon, Birch-River....-...----..- + 12,000 

Bluff City, Holston River.........-. 450 SEIN ee Patterson ore ae 500 

Chattanooga, Middle Creek....-....- { ORIOL Crane eres eee + 6,000 
North Chickamauga Creek. -.....-- 1,000 White Sulphur Springs, Meadow 
Johnson City, Watauga River..-..- 600 PONG eas nseins tase oeecee ee ssteaine 840 

Murfreesboro, Stone River..........- + 16,000 || Wisconsin: 
Rock Island, Caney Fork River...-. + 3, 600 Fond du Lac, Devil Lake......... Ss 200 

Vermont: Lake Dei Neves. 2 Jssetes tenes. 400 
Castleton, Lake Bomoseen. ...--.-.- + 500 Mercer, Trude Lakes: * 2212228 6 sane 3, 600 

. Hydeville, Lake Bomoseen........-- t 500 ——_—_—_—_ 
Virginia: Total a tT 195, 700 

Ashby, Shenandoah River.........- fot OOO) ine eater crime eS de dermis 43,745 
Emporia, Meherrin River......-..-.- 180 

ROCK BASS. 

Alabama: Michigan: 
Anniston, Coldwater Creek......---- 300 Jackson, Browns Lake...........--- 400 
NeSbriepon dies fs oceans! 238 400 Michigah Centre Pond...........- 400 
Wallett?ssPond 20 -f222 fa 522. caseck 200 Twin Lake, Twin Lakes............ 400 

Arkansas: NVWViGs GRIBAKG Sse nee pares cess ware 400 
Bentonville, Bella Vista Lake.....-- 600 || Minnesota: Homer, Mississippi River- b 200 
Eldorado, Hudson’s pondles% S335e2 524 || Mississippi: Friar Point, Mississippi 
Harrison, Buffalo River........-..-- 200 IV OR Se ctrasisscter ee cae comics 5 440 

CecliCreeks 2012 soa vesemsicee cc meee 200 || Missouri: 
MlatiRock| Creek sec gece omes vee ems 200 Aurora. Wat Creeksencssssscad-cee. 600 
MIT CrOCkK Iss se ccecnicas otc ces seat 200 Cahool;| Crater Pondieieen-csccencee- 200 

Lewisville, Spirit Lake..............| 786 Cuba, Huzzah Creek...............- 800 
St. Joe, Cave Creek.......... eee 100 Joplin Sloan’s! pond eeseeeeene see. 250 
Springdale, North Osage Creek. ....- 400 Thomashakeshesss mete cee nese 400 

Pattonmlakos 25534 5.0 sees ako 400 Houston, Arthur Creek.............. 400 
Richland)|Creekssc2- . 5. 5sbeses see 400 Reeds HYounge/s ponds see sas eee 200 

Colorado: Longmont, Dawson Lake... 1,090 Rolla, Little Piney Creek.......-.... 400 
Delaware: Wilmington, Sedgely Lake. 200 St. James, Bourbois Creek..........- 400 
Georgia: Sparta, Finley Creek...............- 200 
Roberta, Lowe’s pond.............. 1,000 Steelville, Meremec River....._...-- 400 
Rome, Dykes Creek..............- as 1,000 || Montana: Corinth, Springdale Pond... 20 
Stilesville, McGowan’s pond. -....-. 150 || New Jersey: White House Station, 
Stone Mountain, Nicholes’s pond. -.- 150 ‘Panlizoppesbonderces so. seaansene es 200 

Illinois: Warren, Apple River....-.--- 2,500 || New Mexico: Cutter, Elephant Butte 
Indiana: Lake nt ty cease shee. = Lhe faM es: 200 

Greensburg, Kessing’s pond.....-.-- 200 || New York: Davenport Center, Char- 
Jeffersonville, Q. M. Depot Pond... 600 lottevRivers3.3025 ok Aes the 200 
Muncie, Main Lagoon..........-..-- 800 || North Carolina: 

Towa: Hendersonville, Imbersley Pond. ... 500 
Manchester, Maquoketa River.....-- 2, 250 Norlina, Fleming Pond............. 400 
Spirit Lake, State fish commission. .. 13, 000 iPargovbnond ess. slaseee oe ees 350 

Kansas: Mees Bondy. s28- oes heen. vee 325 
Kincaid, Grindstone Lake........... 200 Owens Creek Pond. -----..25252-- 400 

Silver Spring Lake.........-.-.-4 200 Ropers: bake Settee eh ys 325 
Kentucky: PHOCCOMEAKC Eee mee seer eae een 500 
Cave City, Phoebe Ann Pond....... 500 North Wilkesboro, Hendren’s pond. 550 
Horse Cave, Page’s Pond....-..--.--- 500 Hed desu IV On-eaemee teen name 1,000 
Louisville, Lake Lansdowne.......- 600 Raleigh, Doctor’s Lake.............. 500 
Olive Hill, Tiger Creek.............. 300 Gog s Manse on diye geen eee eee 500 
Rich Pond, Willow Shade Pond....- 1,000 Milburnie Pond................-.- 400 
Roulette, Burke’s PONG Ss 25h aes 500 INeuseoco Club Pondsa2-- 2.22 o2e- 3, 750 
South Park, South Park Lake. ...-.- 1,650 Peachtree Pond...... Beemer tes 1,000 
Sullivan, Amerson’s pond........-.- 300 Rural Hall, Pstree’s pond.........-.. 500 

Maryland: Smithfield, Holts Lake.............. 600 
Easton, Shannahan’s pond....-..-.-. 200 Woodside, Lake Lottie.............. 300 
Hagerstown, Antietam Creek........ 1, 200 || Ohio: 
Lewistown, State fish commission. - - 2,900 East Monroe, Lees Creek...-.-.-.-.- 100 
Robinson, Magothy River. soe s-ese 300 |; Greenfield, Paint Creek............/ 100 

a Exclusive of 4,900 fry and 1,125 fingerlings lost in transit. 
+ Rescued from overflowed lands and restored to original waters. 
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ROCK BASS—Continued. 

a Exclusive of 1,400 lost in transit, 

Disposition. Number. Disposition. Number. 

Ohio—Continued. Texas—Continued. 
Greenfield, Rattlesnake Creek... _--- 100 Jacksonville, Haberlie Lake......._- 50 
Rocky Fork Creeles.2 22 Ca Sen 100 ood: Pond se a eee ee 50 

klahoma: Lyons, Harper’s pond....- 200 Lawrence (lake:.: 252 oe sete essa. 50 
Panaeivanine ong Lake: ic sce s/s See aa ae 50 
Doylestown, North Branch Creek. - 200 McReynolds Lake. -.<-.--2 22-222... 50 
Swartzlander Mill Pond..........- 200 Park Laketet:. tlc histo eceee eee 50 

Meadowbrook, Farm Lake..-.....--. 200 Piussler Lakere-. 0s 2 ssa 2 eee! 50 
South Carolina: Kemp, Shaw bake: set. 22 oceeeeesee 36 
Columbia, Messer Mill Pond..-.-..-.- 300 Lampasas, Culver’s pond..--..--.--- 50 
St. Mathews, Millwood Pond.......- 300 Loraine, Bauman’s pond.......-..-- 50 

Tennessee: McDade, Bermuda Pond...........- 50 
Cleveland, Fillauer’s pond...-....-. 500 Moody, Gent Pond 222 2hee eeeeeeee 45 
Franklin, West Harpeth River, Overton, Strickland Lake. -.--.....-- 50 
Murphy Ponke eee ei: Vaasa 1,000 Pittsburg, Willow Lake....-......-. 50 

Harriman, Lovely Springs Pond... . 1, 200 ere City" Bakes. 2-2 oc ceeee 15 
Morristown, Light Company Pond. . 335 irginia: 
Murfreesboro, Stone River.......--- 6, 000 va bland: Willow Spring Pond...--. 200 
Prospect Station, Griffin’s pond... .. 1,000 Buffalo Stat ion, Buffalo Creek... .- 50 

Texas: Danville, Strawberry Pond 200 
Brenham, Brenham Club Lake...--. 110 Emporia, Fountain Creek. .--... 800 
Center, Hillcrest Lake...........-.-- 60 Slagel’s ponds ea fy reeeeee he 600 
Clifton, Dahl’s pond........-..-....- 45 iMhree Creeks: '22) 56. sc ses eese eae 1,100 
Floresville, Father Zarb Pond......- 75 WarrelliPonds se sas faee a eter ee 600 
Fort Worth, Westside Lake......... 65 Seven Mile Ford, Rice’s pond.-...... 100 
al acksonville, Alexander Lake-...... 50 Thaxton, MeMillan’s ponds .< 422852 200 

Churchill Lakes: 5.002: lassie. 50 Whiteacre, Toms Creek. -.2---.-/.--= 1,000 
CEYSUP WAKE Ness Ge cecenccere eset 50 || Wisconsin: Galesville, Lake Marinuka. 150 
Meverauxiakescasjscecoas lees cee 50 
Duablintlaker ee sesossancssssecen= 50 Totalia ie eG Ae) 5 weewe te bea eae 75, 460 
Goodson! Lake. --- 22.3 .----5-4<2008 50 

WARMOUTH BASS 

Mississippi: Tupelo, Gum Pond..--.-. | 1, 060 | 

SUNFISH (BREAM). 

Alabama: Alabama—Continued. 
Abbeville, Cowpen Creek...-..-...-- 500 Falkville, Key’s pond edie eee eae ere 300 

Danzey’S pond 2 <<... saes4-2ee eee 250 Fort Deposit, Davis’s pond 1, 200 
East Choctawhatchee River... ..-- 1,000 Garland, Joyner’s pond.-......- 300 
Espys Lake..... waisiatis seco eae 1,000 Geigers, Tiare Takes esc coe ee 3, 600 
Enutto's pond/a- 5 -s--.esesee eee 1,000 Goodwater, Power Pond......-..-.- 1, 400 
Starling’s bond ps hh 8 edits MNT a 1,000 Greenville, Th dN Ponds 500 
Vann’ $1 mill ponditae scs.eh ae seee 750 Hannon, Three Springs Ponds 2523 200 

Alberta, Atkins’s pond.............- 300 Headland, Baker's pond=2222: .ae 500 
‘Alexander City, Hillabee Creek -.--- 800 Hardwick’s PON acs RPL ae 1,000 
Andalusia, Langston’s pond........- 1,500 Jennie Dind Ponds sce eee 1,000 
Anniston, Allen’s mill pond.......-. 450 Pasture! bakes 02. . jets te sates 1, 250 
Bynum’ Somill pond ess see. sees 400 Spivey Mill Pond’ e see eee 750 
Hughes Mill Pond ...............- 450 Tiuntsville, Braham Spring Pond. - - 300 
oyd7s mill pondiast: sees reese ace 400 Jasper, Bankhead’s pond. 22 cencee 300 
NGSbitt SrDONG sean ns samen ee 450 LaFayette, Hall’s pond Lh aah 200 

Arlington, Dismukes’s pond. .----... 300 Louisville, Flournoy’ spond eee: 150 
Bankston, Gardner’s pond. ......--- 300 Mathison’s PONG! 2. ch sysesee ee 1,000 
Gladden’s Pond ow sy h tee Se 600 Warr’s' pond. ese sei 56 300 

Belle Mina, Beaverdam Creek...-.-. 900 Luverne, Kemdrick-Ruff Pond 250 
Benton, Bozeman PondiZ se oases 900 Matthews’ Si pondiGAY GF eae. + 500 
Black Belt Pond............-.---- 750 Matthews’s pond (B)......----.--- 500 

Birmingham, Hollis Pond..-........ 400 Simmons’s/pondeseeeeen ese ee 500 
Booth, Shanks’s ponds. 2ssse eee 600 McCalla, Beil’s pond ..-.-.-.--------- 1,350 
Mhompsonis pord=*42 22) 4aecessee 600 Marion, Perry Lake--.-2. 22-222... = 1, 000 

Calhoun; Bell’spond:--2---os2assec° 600 Woodfin’s DONG esa enero. aoa 600 
Carrollton, Kilpatrick’s pond......-.- 200 Midway, Willow Dake Heras 282 150 

Miller's PONG. 2Un cscs sean eee 200 Millport, Cash’s pond WOE artete Bales 300 
Childersburg, DeLoach’s pond. --.--. 200 Millry, McLemore’s pondseesaseea2 900 
Chocoloco, Brickyard Pond.......-- 200 Martin’s mill pond.........---.--- 900 
Clio; Ruch?s ponds sss see sees see 300 Milstead Spring ii Pond ere. 22 500 
Comer, Holly Creek........-.-- 300 Monroe, ‘Lake Darks: Vee (sag 108) 1, 500 
Cooper, Edwards’s pond..... 300 Montgomery, Line Creeke= 22. -.---- £00 
Dadeville, McIntosh’s pond 200 Shooting Club Lake...........---- 2, 700 
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TotTaL DISTRIBUTION OF FisH AND Fisu Eaas, sy Species, FiscaL YEAR 1919— 
Continued. 

SUNFISH (BREAM)—Continued. 

Disposition. 

Alabama—Continued. 
Murphy Station, Roberts Pond....-- 
New Brockton, Folsom’s pondess ee 
Oneonta, Little Warrior River. ..... 
Opelika Crest Lake! . 22.2.2. 5398 

Davis’s pond 
Orrville, Wake Wallace. ©... ...522222 
iMoseley/Spond: a5: =< assm-4sssse- 

Pelham, Palmeto Mill Lake.-.......- 
Peterman, Brantley’s pond. ..-...... 
Pine Hill Stokes; Pond? = --2-ss-ee.- 
Repton, Dee’s pond 
Riderwood Upper Choclahana Lake. 
Roanoke, Johnson’s pond 
Samson, McCall Pond.-.............- 
Seale, Benton’s pond.......-.----..- 

yee Dudleyssipondie22-s<-seceeccece we 
Sellers, Boyd’s pond..-.--........-..- 
Selma, Stoddard’s pond............. 

WihitestPondjs 45 sees oe 
Speigner, Mortar Pond.....-.......- 
Three Notch, Thornton’s pond 
Troy, Jones’s pond oe 
Youngblood Mill Pond........... 

Tunnel Springs, Hardee’s pond. .... 
Arizona: 

Benson, Boyles’s pond......-.------ 
Fry’s pond 

Arlberg, Abb Smith Creek.......... 
Ari beng) Creeks sac sseaaassceaec ass 
ort blowReduRiversers cee s-ceceeees 
Sugar Camp Creeks sconces ssceee 

Barber, indianyPond.-t 2.2. s-4-2 Le 
Barnett, Little Red River........... 
MeadowiCreeks eens ees ncce sence 

Black Rock, Black River. .-.-........ 
Bonanza, Smith-Pond....-..2. 2.2... 
Elba, Hurricane Creek......--...... 

Moon! Creek... 25 20sctat- cole ch 
RediRivernQr ts dasce casa ceceoue cece 

Emerson, Randall’s pond........... 
Stevens’s pond 

Everton, Anderson Pond.....-..... 
Harrison, Buffalo River............- 
CarltoniBranchs—5-.-.--.--- 
Cove Creeks n522scb eee 
Farmer’s pond .......... 
Murrays'ipond s--=.--4---.- 

Heber Springs, Peter Creek......... 
IRGGERIV EM. isos secocss eee n ener 
Sulphur Creek. .-..... paeetoehccccd 

Higden, Little Red River, South 
HOTS: chy yomiciare\='=rsteineraiwie niet teeta 

Hunter, Engell’s 
Leola, Lea’s pon 
Marshall spear Creek.;... 22 {1 eee 

Bip Cre@kiss niscccsee0 2 3se02 Sees 
BIHAN OMREVOLS oso <-c i= cee 

Miller, 
Mittlewved Riverss ce 223.05 seen 

Spirit Lake, Spirit Lake.-.......... 
Texarkana, Hogans Lake. .......... 
Waldo, Hosier’s pond............... 

Number. Disposition. Number, 

California: 
Mecca, Dunn’s pond.............-.. 120 
San Diego, Ellens Pond..........-.. 200 

Colorado: Paonia, Winter’s pond...-.. 400 
Connecticut: 

Hartford, State fish commission. -... 1, 400 
Wintergreen Pond...........-...- 400 

Stamford, Robins’s pond............ 200 
Delaware: Wilmington, Bellevue Pond. 600 
Florida: 
DeFuniak Springs, Chipley Park 
AKO senda eee Reames 200 

Greensboro, Cowen’s pond...-.-.-.---- 450 
Tampa, Strawberry Lake..-.......-. 600 

Georgia: 
Alamos; Kent/s pons se. ss6 ees sae 200 
Alvaton, Swygert’s pond. ....-...-.- 500 
Americus, Muckalee Creek. ..--.---- 300 
Athens, Hodgson’s ponder sees 300 
Mitehell’sipond=t=s- cece eee 300 

Atlanta, Brookhaven Lake....--.-.. 750 
INorris/sipondes s2eepe eee a aseeee 250 

Augusta, Belding’s pond......-..... 150 
hrehentebondee=sesasee cance eee 300 
Tarver’s/pondse s-se=setene eee eee 300 
Wihitneypeondeeeesee teeta 450 

Beach, Sweet’s pond.....--..-.--... 500 
Bishop, Hattaway’s pond-.......... 100 
Boneville, Mill Creek Pond...-.-.-... 450 
Bostwick, Anderson’s pond. ........ 190 
Buena Vista, Bridge Creek Pond.... 600 

Shorts) Mill Pond’. 2 ----------22 5. 150 
Chipley, Culpepper Pond. ..-...-.... 150 
Clarkston, Pasture Pond.-.....-.... 100 
Coffee, Harrison’s pond. ---.----.... 250 
Colbert, Fortson’s pond........-..-. 150 
iHopkinissponde==--s2ss-e +e ssoee 150 

Columbus, Bussey’s pond....-..---.. 150 
Christidnisipond!S= a ssse-e--3- 28 150 
UUM MUS) PONG e alee seen ee 150 

Conyers, Farmer’s pond............. 100 
alker’s\pond!). >.<. -=-= 2252s 200 

Cordele, Williams’s pond.......-...-. 600 
Crawfordsville, Chapman Creek... .. 400 
Cox Lake! = s.c.5 2222320 te See 150 

: Hardins Creek: 25.223: -22 2 Sih 200 
Cyclonetta, Cycloneta Ponds........ 500 
Douglas, Railway Pond..-........-.. 450 
Dublin, Dreamland Lake. 350 
Edna, Lake Kilkarete ute a dae 500 
Fitzgeraid, Dickson’s mill pond..... 500 
Fort Valley, Magnolia Pond..--.... 600 
Fowlstown, Dasher’s pond.....-..-. 400 
Guysie, McCrea’s pond.....-..--.... 500 
Hampton, Hampton Pond......-... 500 
Higgston, Morris’s pond.....-..----- 450 
Hogansville, Lazylands Pond..-.... 500 
Holly Springs, Steeles Pond......--. 250 
Macon, Hogans Branch. ............ 450 
Sherwood Creek-....2..-...2.-2.. 300 

Madison, Oak Branch Pond....-.-... 200 
Manor, Greezy Creekexa te eieit. iat 250 
Monroe, Lake Linda...-.-......-..- 300 
Mowlers PONG 1sa-eueoe dee eeee 100 

Mystics Willis’s' pond!)- 22. ---245--2- 300 
Nicholls, Kirkland’s pond..-......-. 500 

KsottSipond) wea ese Nei eae 500 
Sarina wibondseeetise so sesscce soe 500 

Ocillas Holt Pond teiaeesates ceases 300 
Paulk’sipondiG@A) ows cece sseceaseee 600 
Ranik’s;pond (Bel. ccseeucescosce 450 
Paulkisipond (C) eee ee oaee ee 300 

pave, MeGraw bond. .s2-2--a0--e0e 500 
Raymond, Raymond Lake...-..-...-.- 750 
Revnolds, Horse Creek Pond.......- 450 
Rockingham, Camp Head Creek. - - . 500 

@ Rescued from overflowed lands and restored to original waters. 

35286°—21 9 
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TotaL DIsTRIBUTION OF FISH AND FisH Eaas, By Species, Fiscan YEAR 1919— 
Continued. 

SUNFISH (BREAM)—Continued. 

Disposition. 

Gum jJPonde-..2 occ ene esecceose 
IPrice’S Pond Se ee seers eeteaicae = 
IWiebbDIS|PONG: < cen seseek oes 

Tucker, Tanner’s pond...........--.- 
Ty Ty, Black Gum Pond........... 
GibbsiBond eae. secnessmesee 1-11 

Valdosta, Jones’s pond...........--- 
Vidalia, Rountree’s pond. ........-- 
Willacoochee, Paulk’s pond (A). -...- 

Paulk’s pond (B) 
Woodbury, Gilbert’s pond..-......-.- 
Powers-sims Pond )jsce. one =~ == 

Tllinois: 
Alpha, Crescent Lake. .........-.--. 
Apple River, Apple River. ..-...--- 
Aquaka, Mississippi River.....-..-.- 
Blanding, Mississtppl River-~ <5: 
Cairo, Mississippi River..........--- 
Dallas City, Lake Cooper........---- 
Freeport, Yellow Creek. ......------ 
Galena, Mississippi River...-....-.-- 
Meredosia, Illinois River.........--- 

Meredosia Bayceccsecics--me-seere 
New Boston, Mississippi River- -..-. 
Nora, Apple Rivers $5.2 sce. 2-2 
Quincy, Spring Lake. -...-....-.--- 
Sand Prairie, Missi-sippl River. ...- 
Scales Mound, Apple River...-....- 
Scioto Mills, Richland Creek. -...... 

Yellow Creek... 25hcJ. ose endhees 
Stonefort, Hill Farm Pond.......-..- 
Warren, Apple River. ..........-- ae 
Winslow, Pecatonica River. -....-.- 

Indiana: 
Brazil, American Sewer Pipe Pond. . 
Cambridge City, Paul’s pond. ...... 
Cicero, Bandonner’s pond.........-.- 
Sonya Junction, Hartman’s pond. 
Eddy, Dallas Lakes. 2b. oe. one 
Elberfield, Fiedler’s pond.........-- 
Huntingburg, Ferdinand Lake. ..... 
Indianapolis, Sugar Creek........... 
New Albany, Blue Itasca Pond..... 

Halling Run) Creek. can. -eoee esa 
Ramsey, Fairview Pond...-.....-..-- 

Towa: 
Bellevue, Mississippi River. .....--- 
Fairport, Mississippi River........-- 
Fort Madison, Dobson’s pond....... 
Lime Springs, Upper Iowa River. - . 
Lovillia, McDonald’s pond.......-..- 
Manchester, Maquoketa River. ..... 
Pleasant Creek, Mississippi River... 
Smiths Ferry, Mississippi River..... 
Wyalusing, Mississippi River. .....-. 
Yellow River, Mississippi River..... 

Kansas: 
Garnett, Cedar Creek cncccccesecce- 
iRarsons Club Bondseseecseeeeeeseee 
Pittsburg, Country Club Lake. ....- 

Number. Disposition. Number. 

Kentucky: 
Adairsville, Red River.............- 100 
Bowling Green, Blue Hole Pond...- 400 
Campbellsville, Public Utilities Lake 800 
Covington, Michels Pond......-...-- 400 
East Cairo, Ohio River..-.2---+-2<-- a 106, 000 
Haags Spur, Clear Lake............- @ 15,000 

Prairie Wakes 2) Sasser ee aoe @ 12,000 
Horse Cave, Hedgepeth’s pond. .-...- 200 
Jeffersonville, Q. M. Depot Pond..-. 600 
Lawrenceburg, Carroll’s pond.....-- 600 
Witherspoon Lake..........--.--- 400 

Lebanon, Nattingly’s pond.........- 200 
Louisville, Bear Grass Creek. ......- 11, 000 
Cane Run Creek-. ~~. 2-62 -ca 2 le 10, 000 
Harrods\Greek tees secens ae see 6, 000 
ake Lansdowne. . icc teense sees 5, 200 

Lyndon, Willowbrook Pond......-- 200 
Mayfield, McCall’s pond. ...-......-- 450 
Mount Sterling, Greene’s pond...... 300 

Reid's ponds scciseesessecace see 400 
Munfordville, Wood’s pond........- 150 
Nichlasville, Hooverhurst Ponds... .-. 600 
Olmstead, Paris’s pond. -.....------ 200 
Science Hill, Keller’s pond...-.....-- 200 
Shelbyville, Clear Creek.........-.-- 200 
South Park, South Park Lake. ..... 15,500 
Trenton, Crusher Pond. - .--.--2...- 300 
Maple Lawn Pond << 5.552 -02<.452 300 

Willard, Porter’s pond........-.....- 200 
Louisiana: 
Bayou Sara, Parker Pond........-.- 1,000 
Homer, Shaw's pond. <2 45 soee-ee 400 
Longstreet, Longstreet Pond.......- 175 
Mansfield, ‘Wemple’s pond. seeese ac 405 
Rushton, Breedlove’s pond....-..-- 450 
Wakefield, Cutrer’s pond.........-.- 500 

Maryland: 
Aberdeen, Glenburnie Pond. ..-....- 200 
Baltimore, Gwynn Oak Lake......- 125 
Glendale, Folly Run..........-.-... 600 
Great Falls, Potomac River....-.-.- 600 
Hoods Mill, Patapsco River......... 200 
Lansdowne, Sulphur Spring Lake... 200 
Laurel, Waskey’s pond. .....-...-.- 200 
Lewistown, State fish commission.. - 1,415 
Owings, Sewell Pond.........-....- 200 
Riverdale, Heurich’s pond.......--- 800 

Massachusetts: 
Concord, Punkstasset Pond.......-- 200 
Lowell, Ames Pond...-....---.-.-- 600 

Michigan: 
Crystal Falls, Lake Marie. ..-....-.- 55 

ittle Robin) Lake: << --5-ecceene 55 
Railroad Wake sacceecenceeeeeeaee 55 
Tobin Wake sct)5 2322 See eee 55 

Gwinn, Norine Lake........-...-.-- 200 
Holton, Horseshoe Lake. -..-..-.--.-- 250 
Norwegian Wake... -seeeceeeee a: 250 

Houghton, Wake Hives --sceeen see 220 
Munising, Annie River.....-...-.--- 110 

Minnesota: 
Arco, Lake Stay. ....--------------- 400 
Homer, Mississippi River....-..---- a 610, 200 
Red Wing, Mississippi River... ....- a 8,950 
Rochester, Lake Florence..-.....-.-. 150 
Lake Shadye: eo amseesenectnceln ceca 700 
Mayo Park Ponder.) sssc- eset 200 

Stockton, Bigelow’s pond..........- 500 
Tamarack, Round ake: : <..-e225- 600 

Mississippi: 
Amory; Spring) Lakes. -)-2 25sec 600 
Ashwood, Hughes’s pond........-.-- 500 
Thompson7S pond seeeias-eeeeee = 500 

Bay Spring, Willow Spring Pond... 600 
Canton) Big Wakesease-cesecece sees 1, 200 

Ring's pond Saye Ley Mees 600 
Round Lakes eernee sccaceee saseeer 900 

a Rescued from overflowed lands and restored to original waters. 

oe 
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Tota DISTRIBUTION OF FisH AND FisH Eaas, By Species, Fiscan YEAR 1919— 
Continued. 

SUNFISH (BREAM)—Continued. 

Disposition. 

Mississippi—Continued. 
Centerville, Cox’s pond. ............ 
Midiwayehond =: sce a2 -c1-ee see 
Montrose Pond (A)............... 
Montrose Pond (B).--............. 
Mar Held SipONd cats jciteaceomenenice 

Columbus, Bank’s pond 
Wake Walliss teccde=ssecaeeee eects 
Myrtle Terrace Lake.............- 

Crawford, Richard’s pond........... 
Decatur, Spivey’s pond............. 
Duftfee, Galvert’s PONG ye eecnse seer 
Durand) Dodd's ponde-sess-sseeeene 
Elliott, Mier’s pond................- 
Fayetteville, Coffey’s pond.......... 
Friar Point, Mississippi River... .... 
Grenada, Pasture Pond............. 
Hazlehurst, Carter’s mill pond...... 
Jackson, Clearwater Pon 

INIPAISOL’S MONG oo ate Sorwiere icles stores ete 
Hughes’sipond swan cescmeccis cence 
TOMES SKPON Ges acitec ase eisai as gece 
Wilhiams’s pond je. Sofas ja ciscie oe 

Kosciusko, Fenwick’s pond......... 
JAMISON/S PONG ee aaa essen esac 

Lauderdale, Wadsen’s pond......... 
Meridian, Asylum Pond............ 
Citylako nee. oo sacciesasisn dctsete 
Country Club Pond... ..........-. 
Wagner Pond. 2. Jssccscestiodaecss 
Waterworks Lake...........-.---- 

Mississippi City, Green Creek Pond 
Monticello, Fair River Pond......-.. 
Mooreville, Ward Mill Pond......... 
Natchez, Kenilworth Pond.......... 
Morgantown Pond 
IPeale%s: pond «25 .ac wisspermcinieis sccic 

Neshoba, Blue Fountain Pond...... 
Newton, Everett’s pond............ 
Nola Prine!s pond jeemesqs ssie= 5-1-1 
Picayune, Puyper’s pond........... 
Pocahontas, Middleton’s pond (A).. 

Middleton’s pond (B) 
Raymond, Meadow View Pond..... 
Newman’s pond 

Sandersville, Sycamore Farm Pond 
Selma, Lake Catherine........-..... 
SamrallS Blue Pond sesen oases eoe-= 
Terry, Marlow’s pond..............- 
Tupelo Pierce's pondeecan. sees 4s5 
Voosburg, Donald’s pond....-....-. 
West Point, Palo Alto Pond........ 
Woodville, Harris Pond............. 
Henderson’s pond..-.--.2....-+..2: 
Dake Clement css scie seiseee-e es 
Mewis’SipOnd!s.5< Soccheecisisioe seek 
MeGeheo'sipond.. 3. 3ess.4-ee eens 
MOT PAHS PONGe <eicteesb soa 
North iBond -25..4/sece sete none tele 
Ogdenisipond So. 5.22.52 60 deer 
Sessious’s'i pond soo 2. s-A2- = esta 
Wallaces:pond)s.-. 220s s3-cee ee 

WWiONGIStPONG 22h oss. cjcis cee ceeiae 
Missouri: 

Buffalo, Evans’s pond.........---.- 
Callao, Wainscott’s DONd Ss. nsec 
Carthage, Coolbrook Lake..........- 
Goodman, Ritter’s pond..........-.. 
Joplin, Moore’s ponds. -2--s.sce-cee. 
Lebanon, Ballinger Pond........... 
Little Blue, Dirks Lake............. 
Merwin, Corbin Lake. .............. 
Neosho, Hickory Creek.-............. 
Pleasant Hill, Baldwin Lake........ 
Scshder sponds. see ee eee 

Rolla, Gasconade River............. 
North Spring Creek............... 

Number. Disposition. Number. 

Missouri—Continued. 
Saginaw, Walker’s pond. ..........- 200 
St. James, Meramec River. -........ 750 
Springfield, Kunzman’s pond....... 300 
Sweet Springs, Shrader’s pond...... 300 

Nevada: Fallon, Cottonwood Canon 
Creeknost ie sot hese Sa5ac suamenteciss 150 

New Jersey: 
Branchville, Lake of the Woods..... 200 
White House Station, Paul Poppe 

IBONGE cc aaemec sete aba Nctare Petes 200 
New Mexico: 

Aztec, Animas Sunfish Pond........ 200 
Cambridge, Nunns Ranch Pond. . -. 150 
Cutter, Elephant Butte Lake. ...... 600 
Deming, Ruebush’s pond........--- 150 
Lake Valley, Greeley Lake.......... 240 
Las Cruces, Hackberry Pond........ 200 
Oranges JUStIS’s pondie. ) asepee see 120 
Portales, Eden Valley Ranch Pond. . 450 
Good wints'*pond nsec. sees nose 120 

Raton. lojek’s ponds sncess cee sense 400 
Vaughn, Lucero’s pond............- 300 

New York: 
Albany, State fish commission. ..... 100 
Altamont, Summit Club Lake. ..... 400 
Central Valley, Leo’s pond.......-.- 200 
Derby, Shepard’s pond. ..........-. 100 
Far Rockaway, Emmerich’s pond... 400 
Knowlesville, Spring Brook Pond... 100 
Monticello, Von Isakoric’s pond... .. 100 

North Carolina: 
Badin, Tallahassee Lake...........- 2,000 
Benson, Hardee’s pond. ........-..-.- 200 
Bessemer, Beaverdam Pond. ....... 400 
Bryson City, Tuckaseigee River... -. 800 
Burlington, Big Alamance Pond... . 500 

Little Alamance Pond. .........-. 500 
Moser Mill Ponds separa seoe 400 
Stony: Creeks bP onde asses eneree eee 500 

Cary, Jones’Spond fe see sewer eee 200 
Kenight:sipondeas. se pereeeee ae: x3 200 

Clayton, Hinton’s pond..........-.. 200 
Clinton Mille Ondeeeeee eee ep eaee 300 
Corinth, Buckhorn Pond...........- 400 
Elkin, Laster’s PONG =e casts tas 500 
Fayetteville, Bonnie Brook Pond... 400 
Garner, Wilder’s pond...........--. 200 
Goldsboro, Little River............. 500 
Woods Mall: Pondijs gene se ceaeaces 300 

Graham, Cpu Ponders ee 400 
Greensboro, Lakewood Farm Pond. 500 
Hazlewood, Welch’s pond.........-. 200 
Hope Mills, Parker’s pond. ......... 600 
Julian, Chockley Pond...........-.. 500 
Kinston, Kennedy’s mill pond...... 250 

Knightdale, Willow Club Pond..... 300 
Liberty, Major Hill Pond........... 500 
Louisburg, Jones Mill Pond.......-. 300 
Lumberton, McMillen Pond......-. 400 
Ming Creek Ponds jose eee eee 400 

Macclesfield, Warren’s pond 200 
Marshville, Marsh’s pondajassee 200 

MOOre’S Pond Heise ax Ge aes iste tie 200 
Mayodan, Balsam Pond...........-. 500 
Maysville, White Oak River......-. 1,300 
Morven, Martin’s pond..........-.-- 600 
Williamspon’s pond............--. 800 

Mount Airy, Brooks’s pond........- 1,000 
Nashville, May’s pond.............. 400 
North Wilkesboro, Hendren’s pond. 900 
Hickory Grovoe Pond............. 500 

Pee Dee, Blewett Falls Pond..-...... 1,800 
Pittsboro, Hinton’s pond..-.......... 200 
INOoe SPONGE: 2 ccs. aac esas 100 

Potecasi, Hicks Mill Pond........... 400 
Raleigh, Hinton Creek Pond........) 300 

a Rescued from overflowed lands and restored to original waters. 
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SUNFISH (BREAM)—Continued. 

Disposition. Number. Disposition. Number. 

North Carolina—Continued. South Carolina—Continued. . 
Raleigh, Milburnie Pond......-.-.-- 300 Edgefield, Hollingsworth’s pond. - - - 1,000 
Neuseoco Club Pond....-..------- 1,000 May’s pond: soe See ere 750 

Roseboro, Willow Oaks Pond.....--. 200 Edgemoor, Atkinson Pond...--..---- 400 
Ruthin CoxSmonGsseeoaseea scenes 500 Edmund, Thresher Pond. .....-.-.--- 300 
Salisbury, Harkey Pond..........-. 500 Graniteville, Coldwater Creek... .--. 1,200 
Statesville, Beechwood Pond.......- 500 Greenville, Southern Power Pond... 600 
Washington, Broad Creek Mill Pond 300 Greenwood, Beaverdam Creek. - ---- 400 

Hodges’s pondess.-ce seep sass 200 Reedy Creek...-..-...: eet PAL 400 

Upper Broad Creek. .......-.----- 200 Willow Brook Pond.:....-..------ 400 
Wise, Hicks’s pond.........-.--.--- 200 Langley, Langley Mill Pond. -.-.-.... 1,200 

North Dakota: Mown Creek: Pondst2s2e4-2- eee 300 

Petrol Ciby Make een asain ates te 600 Livingston, Strauss’s pond....-.----- 200 
Margason’s pond! i.+-52.--=---- 22. 400 Lydia, Marcos Mill Pond......--:.-- { 800 

hio: McBee, Cedar Creek....------------- 400 

Akron, Turkey Foot Lake--.......-- 200 Gum Ponds: 3. ee eee eee 400 

Cincinnati, Bullskin Creek Pond...-- 100 Sand) balliPond = i Bese cone er 200 
Fernwood, Floyd’s pond......--.--- 100 McCormick, Huggins’s pond-...---- 400 

Oklahoma: Mars Bluff, Black Creek...-.-------- 1,400 

Alderson, Mountain Lake-.-.....----- 200 Mount Croghan, Klondike Pond. - -- 300 

Ardmore, Lake Provence.......----- 400 Mountville, Holmes’s pond...------- 600 

Claremore, Walnut Lake.....-.----- 625 Newberry, Matthews’s pond. - -.---- 200 

Helena, Schmidt’s pond....---.----- 80 North Augusta, MeKie’s pond. - - --- 1,600 

Kiowa, Barranger’s pond..-.-.------- 100 Orangeburg, Edgewood Pond....--.. 400 

Meridian, McDaniel’s pond......---- 80 Edisto River 1,000 

Oklahoma City, Lord’s pond... .-.--- 160 Mish ‘Ponds asia os i565 eae ae Be 600 

Pauls Valley, Williams’s pond ----.- 160 HoglesPonds2e2 seessee 600 

Spiro, Bowman’s pond........--.--- 200 Zeiglers Pond (A) ah 500 

Stillwater, Needell’s pond......-.--- 80 Zeiglers Pond (B) 600 
Westville, Haupt’s pond.......----- 100 Pacolet, Bonner’s pond 200 

Pennsylvania: Pageland, Rock Pond 600 

Chicora, Craig’s pond..........------ 100 || Rock Hill, Fennell’s pond 800 
Downingtown, Mcllvaine’s pond... - 200 South Land Pond 600 

Doylestown, Cooks Run........----- 100 Stony Greek Pond tee ee ss easo- 400 

Deepen eee eee tee aeee scree ae 100 Rockton, Castles’s pond....--------- 400 

Elmhurst, Lake Worth. -....------- 200 Ruby, McGregor’s pond....-.------- 200 

Everett, Juniata River, Raystown IMiGOKe!S ONGE =sweaee sear mena. 200 

Branchse ee ea ea eee 300 WilSOnsipOnGeea sane wane sce aseme 300° 

Gap, Ellmaker Creek............---- 200 St. Matthews, Hair’s pond. -...-.--- 800 

Kaylor, Sugar Creek Pond...-...--.- 100 High Hill Creek.......--.-- LPM he 1,400 

Lancaster, Pequea Creek....-------- 300 Pine Creeks Pond = S22 25==52eeo-eee 800 

McKeesport, Margaret Pond. -...--.- 100 Rilew7sipon@sseas teeee ete aca e 1,200 

Mars, Overbrook Pond...-..-.------ 100 Spigener’s pond......-----------.- 800 

Moscow, Bearbrook Lake. - ..--.----- 100 Salley, Cook’s pond. ..-.------------ 1, 250 

Hanford: Ponds !eeee. perenne see 100 Sharon, Rainey’s pond......-------- 200 

rves| Pond. heees tee eine en eae 100 Thomsones Ponda sssess seeneese ee 200 

Rattlesnake Pond......--..-.-- 5 100 Society Hill, Carrigan Pond...-....-- 600 

SayreiBond sty 5 Se ee oes 100 McCown Mill Pond.....----------- 500 

Water Company Creek. .----.----- 100 Rocky Dundee Pond.......------- 500 

Walson}P ondiaeee ieee sense ae ae 100 SpringiPond ass seeeeee sense ees 600 
New Bethlehem, Leatherwood Creek 100 Sumter, Barkley’s pond....-.------- 300 

Marshallis pond = i222 ac sens sec acs 100 Midway Park Pond.-...-..--.---. 800 

Pen Argyl, Broadhead Lake. -.----- 100 Walhalla, Owens’s pond....-..------ 200 

Johnsonville Pond ...-...--.----- 100 || Woodford, Stear Branch Pond. ..... 200 
Lake Pauponoming.........-.---- 100 York, Wallace’s pond........-----.- 200 

Lesizys Pond 2-224. 0i Casey 100 || South Dakota: Elk Point, Aase’s pond 200 
SeruinsiPondeeeoss sss cee sees 100 || Tennessee: 
SmalisiPondeeeereeee eee eee es 100 Jackson, Long’s pond. ...----------- 1,000 
Snydersville Creek: .:....5.-2.--2 100 Lexington, Henry Pond...----.----- 600 

Phoenixville, Valley Forge Creek...- 450 Perryville, Brandon’s pond-.- -.-.--- 200 
Safe Harbor, Meadow Valley Run. - . 250 Persia, Barn Pondsesesssse=5-=----- 500 

St. Claire, Kaufman Pond........-- 300 RolandjPond a2 teeaeees seco ete 500 

Saltsburg, Marshall’s pond........-- 200 Woodland Ponda sees en ees. se. 1,000 

Slatington, Meadow Brook Pond...- 200 Masso WB yLdrs Oud eaeem see soo ae ae 500 
Wynnewood, Indian Pond....-..---- 100 || Texas: 

Rhode Island: Tiverton, Church’s Alice, Adams’s pond........-------- +500 

| 00) «10 en ree seas aem SS Aran aoshiae 100 Alleyton, Willow Creek Lake. .....- 50 

South Carolina: Alto; WillowsPondssen! oe ccs. ccs 100 
Aiken, Beaver Pond...........---.- 2,000 Aquilla, Robertson’s pond.....----- 25 

Belton, Belton Mills Pond. ....----- 1,000 Austin, Willow Lake.........------- 180 

Blaney, Brown’s pond.....-..------ 800 Bangs) Hall's pondeeses 2. nen. teeta 25 

Camden, Little Pine Tree Pond...... 600 Bardwell, Sullivan’s pond....-.----- 50 

Central, Issaqueena Mill Pond....-.- 400 Wrights pondaeee sessment nection 50 

Chapin, Kelly’s pond. ......--.----- 400 Bedias, McAdams’s pond. . .-------- 50 

Charleston, Laurel Spring Pond....- 600 Walsontspondeieees shee se aes ee 50 

Clover, Clover Cotton Pond. ..-.-...- 400 Ben Arnold, Crevan Lake......----- 32 

Columbia, Cobbs pondeeseeen see ss- 800 Big Wells, Webb’s pond......-..--- 7250 

Lawrence's; pond: 2-2... 2-2. ---.-6 1,600 Buck, Bigby’s pond........-.-.-.--- 50 
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SUNFISH (BREAM)—Continued. 

Disposition. Number. Disposition. Number. 

Texas—Continued. Texas—Continued. — 
Caro, Lackawana Pond.....-.-.-.-..-.-- 50 Nacogdoches, Mamie Ross Lake..... 50 
Ghildress,Crew’s pond ...-.-..-.-4--- 25 AWiest) Hindee ond ae ese esa sesenee 50 
Clawson, Clawson Lake........--.-- 100 Wilsons pO snc meses ree tere 100 
Coleman, Hillside Lake..-.......-..- 25 Navasota, Zulch Lake....-.-..------ 125 
Collinsville, Hollingshead’s pond. . - - 65 Paint Rock, Lacy’s pond......-...- 25 
Corsicana; Burk Pond:...------2---- 146 Palestine, Campbell Pond .........- 35 
Derden Upper Pond........-.----- $250 GrystaliWakess2 scat csmccieeccetces 35 
MGensipond!s 525.65 soebeceeeer ee 36 Pearsall, Malone’s pond........-...- $250 
Refinery Reservoir.......--------- +250 Pecan Gap, Shady Pond...-.......-.- 25 

Crockett, Burton Lake.........----- 33 Pleasanton, McCoy’s pond.......-.- +500 
Mastside Valeso502.ccdeesuensenek 33 Purdon, Moore’s pond.....-.--.---- 100 
Hackslak@n. fe ocseec aise ceceteae 33 San Angelo, Adams’s pond. ....-..-.- 25 
Osstinnal Wake esas ce enema 33 San Augustine, Fults’s pond........ 45 
Mane] efootuwake: = sanaceereeccess= = 33 San Marcos, Alexander’s pond.....- 80 

Cross Plains, Hart’s pond. ..-.-..--.- 25 San Saba, Moore’s pond.......-...-- 25 
Dekalb) May/s pondis-e.e5 <5. 20 Walters) pondee sete snes etaes)= 25 
Denton, Hoffman’s pond.......--.--- 695 Sarber; Club Lakes s2ficc~csecelee oe 30 
Siboll} Conn’siponds-s22--0-5. =-- << 50 Sherman, Chapman Park Lake... .-- 195 
Dilley, Edwards’s pond.-..-...--.-- $250 Stamford, City Lake. -.............-- 200 
Wnnis! City Wakes sss oe 22k. 7150 Sterling, North Concha Pond....... 25 
N@w lakers, so secs eeu aeons $150 North Concha River. ........-.--- 25 

Eustace, Cook’s pond..-...---------- 30 Stratford, Beaver Lake.........-..-- 25 
Falfurias, Lakota Pond-..-........--- 7250 || Streetman, Grayson’s Lake. ........ 37 
Franklin, Dowdy’s pond.......-.--- 35 Tart eWilllowp Wake seeee-aentae elses = 80 
Fredericksburg, Vorauer’s pond..... 50 Taylor, Thonie7s! ponds 1255 ee. 65 
Gary, Graves’s pond..........----.- 90 Teague, Henderson’s pond...... 38 

Hail’s | 010) 000 ee SSS ee ee 30 Thorndale, Heintze’s pond.. 65 
ano Pond.-<22 eens oboe: Sees - 30 INOAeKS Ponder oasceteeoaee 65 
Ropersipond #2 hesseeas sesccec ese 45 Schiwalt’s\pondis2222232t ss ee 65 

Giddings, Mertink’s pond..........- 32 iWorley7s\pondssse-ee sees ee aee ses 65 
Gorman, Scales’s pond.....-.-.-.--- 25 Timpson, Garrison Lake..-.....--...- 50 
Grapeland, Fulton’s pond........-- 33 Vernon, Harriss Ponds s-ecesecess- 25 

ierod) Wake cae. soca s seen 33 Waelden, Rabb’s pond. .......-.--- 40 
Green, Dadisman’s pond..........-- 30 Whitesboro, Crabtree’s pond.....-.. 65 
Hallsburg, Holmes Lake............ 400 Whitesboro Stock Pond..........- 65 
Henrietta, Gilbert’s pond........-... 50 Winnsboro, Willow Lake. .....-.-.. 75 
Houston, Hyacinth Ponds. 2 hea 52 |) Virginia; 
Huntington, Wilroy’s pond......- 50 Alton, Coleman’s pond............- 200 

Huntsville, Hampton’s pond. - 51 Ashland, Willow Spring Pond. ..... 100 
ake Binminghaminsseesse ses se == s 51 Beaver Dam, Beaver Dam Pond...- 200 

Jacksonville, ‘Alexander’s pond..... 100 Boone Mill, Turner’s pond.......-..- 300 
Olu bplaket 28 cto sce ceca eee 100 Claverdale, Dalesville College Pond. 200 
Crysup bakers Shor see 2 sei 100 Edinburg, Forest Service........-.- 400 
Haherle/ssnond s:aeaee) Fits sere: 100 Elkton, Wyant’s pond.............- 100 
Hillside woakers2 2 sae Bay 2 100 Farmville, Waterview Pond. ....... 100 
anerakemen ace set a re) 100 Forest Depot, Parks’s pond......... 400 
ankWtaketeessmeec see nsca. Lees 100 Galax, Kenworthy Pond............ 200 
Ragsdale’s pond..... Lie eee ee 100 Haysi, Big Sandy River, Russell 
Smithy Wakete syne eee we 100 Wonks S30es Sete ee a 2,000 
Toacker Wakes es: 2% = Mas Ads oes 100 Jarratt, Mayes’s pond............... 200 
Wiest bakoses siete ee ee eee tee 100 Limeton, Mauck’s pond...........- 100 

Kemp, Shaw Lake...........- 50 Manasas, Clover Hill Pond.... F 200 
Kingsville, Flato’s pond... . 50 Middletown, Cedar Creek. - 200 
Lampassas, Townsen’s pond ae 35 Milford, Terrell Pond. ...... 100 
Laredo, Rio Grande Pond..........- $250 Petersburg, Lees Mill Pond.. 500 
Leggett, Hayes Lake...............- 26 Suffolk, Lake Cahoun............... 800 
Llano, Collier’s ponde! aa 35 Make Kelly se eco ee ae eeceee 2,000 
Wockhart, Harris’s) pond 2 (2 sass 32 Sweet Hall, Custis Lake. ............ 300 
Lometa, Conradt’s pond. ..........- 85 Troutville, Harvey Pond............ 200 
Longview, Lake Devernia.........-.. 65 Victoria, Smith’s pond.............. 100 

Jef svels Wn yd Wes (sp ee ee EEA 75 Yale, Stottart’sipond : 22: 22232222225 300 
Loraine, Baumann’s pond.........- 50 Zuni, Nebtill Mill Pond............. 800 
Wouise;Eviy?s ponds :: 2.255. Sse 50 || West Virginia; 
McDade, Bermuda pond: 22.2 see 50 Charles Town, Shenandoah River... 600 
Mabank, Chamblee’s pond.......... 50 Clarksburg, Davisson Run........-.- 400 
Marion, Hoese’s pond.............-- 26 Point Pleasant, Squawk Creek...... 200 

Winneispondesue st sie.) 32 tee 50 White Sulphur Springs, White Sul- 
Wolgtis, pond! ie. st 2. .-- aeeee 50 phur Springs Lake................ 900 

Memphis, Browder Lake............ 25 || Wisconsin; 
Wake Bry antoe eeu a cee 25 Japan Slough, Mississippi River. .-.- a 1,500 

Midland, Bryan Place Pond... ..... 40 La Crosse, Mississippi River. .....-.. @ 15, 500 
Mineola, Bowdoin’s pond........... 50 La Forge, Big Slough Pond........- 500 

Sand! SpringiPonds2 es see 50 iMivanscbOnd setereecceeeeee eee eeee 500 
Nacogdoches, Harris Pond.........- 100 KickapoosRiver.-:222-. 22222022 500 

@ Rescued from overflowed lands and restored to original waters. 
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Toran DistRIBUTION OF FisH AND Fisa Eaas, py Species, Fiscan YEAR 1919— 
Continued. 

SUNFISH (BREAM)—Continued. 

Disposition. 

Wisconsin—Continued. 
La Forge, Seeley Pond.............. 
Slayback Pond =2s 2 sense ene 

Lake Millicent, Clubine Lake. ...... 
Heart Wakess ive hs aie Sak tan reve 

Manson, Manson Lake.............- 
Masonvkernnluakerer cress amr 
Muscoda, Big Cat Pond............. 
Eston Wake 284 Ses eee ee ane 

Number. Disposition. 

Wisconsin—Continued. 
500 Muscoda, Hoyt! Wake!.5-2 22-0205 -. 
500 Jones Wakes. ceo tes ee ME 
100 Rospickialilakert: 22s ssse) eae ae 
100 Somerset, Pine Lake................ 
100 Sicor Take. pee eae ae 
450 

a0 Potala soo 2. shox acst Seog geces 

300 

Connecticut: 
East Hampton, Midwood Pond..... 
Hazardville, Scantic River.......... 
New Canaan, Lake Sisowitt......... 
Stratford, Fresh Pond.............. 
Wilmantic, Wamgumbaug Lake.... 

Tllinois: 
Antioch) DruseWlakes oseeeaass eee 
Grayslake, Druse Lake..........---- 

Indiana: 
Columbia City, State fish commission. 
La Grange, Mongo Mill Pond....... 
Logansport, Fletcher Lake.........- 

Iowa: 
Fraser, Des Moines River.-........-- 
Rockford, Shell Rock River. ......-- 
Spirit Lake, State fish commission. - 

Kentucky: Louisville, Ohio River. --- 
Massachusetts: 

East Walpole, Bird Mill Pond....-. 
Forge Village, Forge Pond..-..... x oe 
Framingham, Waushakum Pond. -. 
Great Barrington, Lake Garfield. - .. 
Hudson; West Pond <= fecasadeeene 
Lowell) Knopps Bondeces-so-c- 222 

Merrimacki Rivers seyarise- seater ee 
Round Pond teesacheeeeeeeeceee - 

Newburyport, Lake Attitash....... 
Palmer, State fish commission... --. 

Michigan: 
Bay City, Saginaw Bay...........-. 

State fish commission............- 
Bergland, Lake Gogebic..-.-....... 
Beulah, Crystal Lake........-...... 
Brighton, Worden Lake...--....... 
Calumet, Medora Lake.............. 
Channing, Lake Helen.............. 
Charlevoix, Cunningham Lake...... 
ake Michigans... 2s. s- sence eke 
Matchettquake: <2 .4- <a Secectbert 

Crystal Falls, Deer River..-..-...... 
Mortunewvakes. 2 ses. eceereee oats 
MakeyMaries eect sac ccc oc etc 
Michigamme River - 
Tobin Wake yc 53 pine he saprelne he 

Dunham, Lake Celeste.............. 
Ewen, Ontonagon River............ 
Gwinn) Bass! lakes 2eses0 aencee 

LittleDakes sc... e eee ene: 
Meal Lake .2: 22h egatotieteek ers 

Tron River, Chicagoan Lake......... 
Stanley. ake 522.52: ses. - eee eee ee 
Sunset Dake’) ..i5:(40 = cnecmeeens see 

Muilligani@reek<= S5sen see ceeeeee 
Otter: Creek: 5c) to ie ce ahh be ee 
Silver Wake ocssoce kt eueeess ne tese 

Little Lake, Godin’s lake...--....... 
Republic, Martel Lake.............. 
Milwaukee Lake.................. 

PIKE PERCH. 

+300, 000 
+400; 000 

= S 

SEZSESE522 S2SEZE2SE3 

x 
ee ee ee Se 

oon re be ~ Se 

SSSSSSSSS5 

SSzzssees 
fat rae Paty 

+ 

et pp pe, 

bE ell SM ell SN ell ol SO em) 

BSSSBSssussauns 

o S S 

~ 

Te 

efecto SSSeRSe SSSSSSESSSSESSESESS — al S 

+ 150, 
+150, 000 

Michigan—Continued., 
Roscommon, Higgins Lake......... + 600, 000 
St. Ignace, St. Martins Bay-...-...- + 400, 000 
Traverse City, Boardman Lake..... 400, 000 
Watersmeet, Anderson Lake........ | 150, 000 
Weelington Tank, Bass Lake..-.-.. + 100, 000 

Miller Lake... --ss02<-2 sesh ace + 100, 000 
Minnesota: 
Chisholm, Clearwater Lake. ..---... + 100, 000 
DeweyWaker sci snecbshemet adeasce + 100, 000 
Island oake sj. oc seems cece seer + 100, 000 
McCormick Lake. + 100, 000 
Shoepack Lake....- + 100, 000 

Crookston, Mill Pond Menten 
Deer River, Deer River. osc s=e)5- 500, 000 
Erskine, Head Lake.........-.-.-.- + 100, 000 
Lake Lena, Lake Lena...........-.- + 100, 000 
Lake Ten, Lake Ten........--.----- + 100,000 

New Hampshire: 
Claremont, Rockybound Pond...... + 200, 000 
Meredith, Lake Waukewan........- +300, 000 
Nashua, Horseshoe Pond...-------- ia 000 
RobinsonvPOnd 62. heeese == aes 200, 000 

Warren, State fish commission. ----. * 6, 000, 000 
New Jersey: 

Branchville, Culver Lake---.-.-..-..- iy 000 
Denville, Cedar Lake...--.-.---.-.- 200, 000 

New York: 
Albany, State fish commission. - --. - * 60, 000, 000 
Cobleskill, Bear Gulf Lake-.-...-...- + 100, 000 
Roosman Vlie Lake. .......-.---.- 200, 000 

Congers, Rockland Lake....-.....--.- 300, 000 
Cornwall, Popolo Lake........-----.- 300, 000 
Highland Falls, Roe Lake..-.---.-.-- ft 100, 000 
New York City, Aquarium. ...--..- * 2,000, 000 
Peekskill, Lake Mohegan... -.------- t 200, 000 
Pleasant Valley, Bowers Pond-..-.-.- 200, 000 
Port Henry, Lake Champlain. .--..- + 400, 000 
Westport, Deadwater Lake...-.-..-.- + 200, 000 

North Dakota: 
Bottineau, Lake Mettigoshee. . ---.-- Toon boo 
pablo, Spiritwood Lake. .--.-..- 200, 000 

io: 
Columbus, Scioto River...-..- -| $300,000 
Isle St. George, Lake Erie -| +9, 700, 000 
Kellys Island, Lake Erie........-.-- + 10, 000, 000 
Lake View, Indian Lake.........-... + 300, 000 
Middle Bass, Lake Erie. ....-------- + 10, 000, 000 
Port Clinton, Lake Erie.....-..-.--- +5, 000, 000 
Putin Bay, Lake Erie..........-..- + 15,000, 000 
Sandusky, Lake Erie...........---- + 10,000, 000 
Toledo, Wake brie scr -e eee ec eae + 10, 000, 000 

Pennsylvania: Erie, State fish com- 
MISSION eee eee ee eee eee aie * 15,050, 000 

Rhode Island: Providence, Wallum 
aK OL asnoe pe cicee eaeeis Se eeisiacine 200, 000 

Tennessee: Manchester, Duck River...| + 200,000 
Vermont: 
Bennington, Barber Pond...-.-.---.-- 200, 000 
bake Hancock.) e-talssa-sacieeeeese 200, 000 
North Bennington Pond.-.......--. + 200, 000 
Woodford City Big Pond...-.-.... + 200, 000 

a Exclusive of 3,520 fingerlings lost in transit. 

ee ee 
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PIKE PERCH—Continued. 

Disposition. Number. | 

Vermont—Continued. | 
Brattleboro, Connecticut River... -.- +300, 000 
Hunts Meadow Lake.............. 100, 000 
SunsetWakee. os. ish. 5-155 ee i 100, 000 
IWIESTIRIVED= 2-65 2554326 ease eee + 100, 000 

Burlington, State fish commission... -|* 16, 200, 000 
Canaan) Wallis Pond. —- 7-45 oa- 5. + 200, 000 
Enosburg Falls, Lake Carmi...-...-. + 400, 000 
Hardwick, Lake Greenwood.......- + 400, 000 
Lake Champlain, Lake Champlain. .| + 60,000, 000 
Rocky Point, Groton Pond..-.....-. 7 400, 000 
Vergennes, Otter Creek.........-.-. 200, 000 
Wells, Lake St. Catherine. ......-.-. 750, 000 
Wells River, Connecticut River..... 300, 000 
Windsor, Runnemead Pond...-.-..-. 200, 000 

Wisconsin: 
Chippewa Falls, Lake Wissota-....-. + 400, 000 

ONeillls Creeki- os -2 soe ec = er i 200, 000 
Couderay, Bass Lake.............-. 100, 000 

Beaniake’ o.oo -e see cee eee + 100, 000 
Big: Bass\Wake. occas ceed 2 + 250, 000 
BigiChetek: Lake... ys 9.casci3: + 200, 000 
Big Couderay Lake.-..-.........--- + 150, 000 
Blueberry Wakes sso 922- -e5s- - 2-5 + 150, 000 
Chisihilakote re aa ste) odes aan ce 250, 000 
Devils Lake....... 100, 000 
(Emter Walkers esses seme oem : 250, 000 
Knudson Weaken... s----2--- =< F 150, 000 
WaAKOUWCIE2 OR s.r oo arc 2s -j-ete = = + 100, 000 
Little Couderay Lake.......-.-..- + 100, 000 

YELLOW 

Arizona: 
Globe, Roosevelt Lake............-- 800 
Williams, Cataract Ponds........... 625 

Connecticut: 
Bristol: Oldwe ond. «= seaececae == 200, 000 

Piney Walkeliccles cos waco secieiciesis« 200, 000 
Greenwich, Wildwood Lake... ...... 100, 000 
Hartford, State fish commission. . .. - 1,625 
Meridian, Hanover Pond.........-... + 300, 000 
Stamford, Robins’s pond...........- 250 

District of Columbia: Highway Bridge, 
POLOMAG RLVeLo-t assess soccecceclnaess + 2,500, 000 

Illinois: 
Alexander, Davenport Lake.....-.- 375 
Apple River, Apple River.......... 150 
Galena, Mississippi River.........-- a18 
Meredosia, Illinois River...........- a5, 900 
Nora, Apples Rivere 22222 ocere--ee =: 300 
Quincysspring Waker eseresseeeee 625 
Seales Mound, Fevre Svver....-.... 150 
Writren Hevre River... -s-eeeeeeeee 600 

Indiana: 
Huntingburg, Ferdinand Lake...... 125 
Indianapolis, White River...-....-.. 125 
Kimmell, Lake Lucid............... 200 

Towa: 
Bellevue, Mississippi River...--....- a 190 
Harpers Ferry, Mississippi River... a 40,000 
LemMars, Dalton Pond. .%-..-2..-.-- 740 
Manchester, Maquoketa River... ..- 290 
Yellow River, Mississippi River..... 2100 

Kentucky: 
Frankfort, State fish commission....| + 100,000 
Louisville, Ohio River.............- + 180, 000 
Mount Sterling, Graves’s pond...... 125 
South Park, South Park Lake.....-. + 100, 000 
Vine Grove, Weymouth Lake. ...... 375 

Maryland: 
Aberdeen, Glenburnie Pond........ 200 
Accokeek, Potomac River........-... +19, 209, 940 

Disposition. Number. 

Wisconsin—Continued, 
Couderay , Namakagon Lake....-.... | +100, 000 
RIGS NUAKG ete eee oe enone +200, 000 
Roim dplkak@uce. csc ss seee eens +200, 000 
Se Wake pssst ave coer +200, 000 
enerplake 5-53 ses Sock eee +100, 000 

Gordon, Bardon Lake..............- +200, 000 
Sts Croilake ease. 2 5-5-2 nee +200, 000 

La Crosse, Black River.............. + 5, 000, 000 
IMISSISSLPPURIVeIss ee. ee steele ee a 10,710 

Tomahawk, Big Rice Lake..-.......- + 100, 000 
Cléar' Wakes es eee ae ne 7 150, 000 
GIT OE ONG eee ee ee ect neice + 100, 000 
iftloSOMOnveleet eee eens eee 7 100, 000 
Muskallonge Creek...............- + 100, 000 
Muskallonge Lake................. T 100, 000 
iPickerelakes se... oe see cee cee + 100, 000 
HR COMEVIVCL eee eae oem eee cee + 100, 000 
Silver lakers ase coe coasts T 100, 000 
Skanawan Creekis.o cess sce cnn oe TF 100, 000 
Skanawanlakeses- ood eee seen + 100, 000 
SOMOPR Ven sey Cote meee eens t 100, 000 
SDINLRiverhencreeeeeeeeeeeaee + 100, 000 
omaha wkehiverssseeseas see nse + 100, 000 

WaTiLer Bass Wakes sre. sseeee cosas + 100, 000 
Black Dan) Wakeoasss 2. scceee sees + 100, 000 

*406, 200, 000 
Motalioasee saat see shack +175, 550, 000 

10, 710 

PERCH. 

Maryland—Continued. 
Broad Creek, Potomac River........ +19, 209, 940 
Cumberland, Potomac River. .....-.. 200 
Potomac River, North Branch... 200 

Piscataway Creek, Potomac River. -| +19, 209, 940 
Swan Creek, Potomac River.......-. + 9, 604, 970 

Massachusetts: Pittsfield, Pontoosuc 
Teka. Sted SNe ee oe Ee + 800, 000 

Michigan: Brighton, Big Worden Lake 300 
Minnesota: 
Homer, Mississippi River-........--- a2, 208, 020 
Red Wing, Mississippi River. .....-. a3,110 

Mississippi: Meridian, Waterworks 
TAKES 8 Sr a Pie as SE see oe 1, 250 

Missouri * 

Neosho, State fish commission..-.... { ay heh 
, 

Newton, Hearrell Creek..........--- + 90,000 
St. Louis, Wabash Club Pond... ..-- 1,000 

Montana: 
Glendive, Yellowstone River.....-.-- 360 
Miles City, Yellowstone River... .-.- 420 

New Jersey: 
Butler, Hennions Lake............-- 80 
Hackettstown, State fish commis- 
C3 C0 ale eo a eG * 21, 500, 000 

Palisades, Overpeck Creek ...-...--- 80 
Towaco, Surprise 1 trl Ie eg eee 80 

New York: 
Cape Vincent, St. Lawrence River..| + 2,000,000 
Grass Bay, St. Lawrence River... .-| + 3,000, 000 
New York City, Aquarium.......-... * 1,000, 000 
Perch Hole, St. Lawrence River..-. + 2,000,000 

North Carolina: 
Highlands, Hawkins Pond......-..-. 50 
Roseboro, Bagegett’s DODGE jacecene ae 50 

Ohio: 
Apple Creek, Fountain Valley Pond. 100 
Isle St. George, Lake Erie. .........- + 6,000, 000 
Kelleys Island, Lake Erie........... 7 6, 000, 000 

a Rescued from overflowed lands and restored to original waters. 
b Exclusive of 1,150,000 fry lost in transit. 
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Torat DistRIBUTION OF FisH AND FisH Eagas, By Spectres, FiscaL YEAR 1919— 
Continued. 

YELLOW PERCH—Continued. 

| 

Disposition. Number. Disposition. Number. 

Oklahoma: Sentinel, Spring Lake....- 50 || Virginia: 
Pennsylvania: Boydton, Sydnor Old Mill Pond.... 54 
Arcola, Perkiomen Creek..........-. 90 Byllesby, Meadow Creek..........-.. 300 
Canton, Lake Nepahwin............ 100 Dogue Creek, Potomac River. .._..- $38, 419, 870 
Everett, Juniata River, Raystown Edinburg, Forest Service..........- 200 

Bran chigssstapem veer teers e Lf ce 200 Emporia, Jones Pond........-...--- 30 
Gratersford, Perkiomen Creek. ..._.- 90 Taylor's ponds. see Ae oe 30 
Harrisburg, Wildwood Lake........ 100 Little Hunting Creek, Potomac 
Landisville, Chickies Creek.......... 300 VION 1. Ee Ee Re Es LTTE +9, 604, 970 
ibitz. Eibers (Onda sess tne nee 200 Pehick Creek, Potomac River.....-- +38, 419, 870 
Mance, Berkely Pond............... 200 || Wytheville, Reed Creek............. 600 
Walker Wales so.) Pies kote, eae 200 Reed Creek, South Fork. ........- 300 

Oaks, Perkiomen Creek....._.....-- 90 || West Virginia: 
Phoenixville, French Creek. ........ 300 Berkeley Springs, Sleepy Creek... .. 400 
Pottstown, McFarland Sheep Farm Clarksburg, Davisson Run........-- 400 
PONE are usd ek eee Tee eR 150 || Wisconsin: 

Powys, Lycoming Creek...........- 100 Blair, Trempealeau River. .......--- 750 
Schwenksville, Perkiomen Creek... - 90 Trempealeau River Pond........-.- 750 
Slatington, Cartright Pond.......... 40 Galesville, Lake Marinuka.. 1, 250 
Meadow Brook Pond...........-.. 40 La Crosse, Mississippi River......-.- a 76, 260 

Spring Mount, Perkiomen Creek... 90 Rice Lake, Rice Take............... 185 
Lroy, Mountain bakes 2 = a) 2 eee 150 — 
Valley Forge, Schuylkill River-..... 150 *22, 660, 0CO 

Tennessee: otaliOyi i.e tt ssc eceeeacee eet +179.289,500 
Nashville, Buell’s pond...........-.- 250 2, 353, 800 
Springfield, Murphy’s pond......... 125 

Vermont: 
Miles Pond, Miles Pond..........-.- +700, 000 
St. Johnsbury, Shadow Lake.......- +300, 000 
West Danville, Joes Pond.........-- +1, 000, 000 

WHITE PERCH, 

North Carolina: Edenton, Albemarle 
Sound sere eee Sees ene ees +2, 035, 000 

WHITE BASS, 

Arkansas: Black Rock, Black River. - a 560 || Minnesota: 
Illinois: Homer, Mississippi River.........-.- a 1,500 

Galena, Mississippi River.....-..--- a1, 256 Red Wing, Mississippi River... .-.-. a 250 
New Boston, Mississippi River... --. a 225 || Wisconsin: Clayton, Mississippi River. a 1,000 
Sand Prairie, Mississippi River...--- a 500 — 

Towa: Bellevue, Mississippi River. ..-. a 2,574 Total cosets eee ee ae 8,865 
Kentucky: East Cairo, Ohio River-... a 1,000 

YELLOW BASS. 

600 
Mississippi: Meridian, Waterworks 

Leake ae ieee sea e etc oe 

STRIPED BASS. 

North Carolina: Weldon, Roanoke 
MRAVONE hee oor sigauees soe eaeeaeae eee +18, 540, 000 

a Rescued from overflowed lands and restored to original waters. 
b Exclusive of 750 fingerlings lost in transit. 
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ToraL DisTRIBUTION OF FisH AND FisH Eaas, By Species, FiscaL YEAR 1919— 
Continued. 

MACKEREL. 

Disposition. Number. Disposition. Number. 

Massachusetts: Massachusetts—Continued. 
Falmouth, Buzzards Bay........... + 7,179, 000 Woods Hole, Vineyard Sound ....-- ft 215, 000 
Gosnold, Buzzards Bays............ -f 2, 114, 000 

TD ote] Eee e040 7 aes es +9, 508, 000 
| 

COD. 

Maine: Boothbay Harbor, Boothbay Massachusetts—C ontinued. 
PEAT WODSS As) ce cecis cle hoe seca eee + 1,067, 000 Lackeys Bay, Vineyard Sound. ....- + 1,507, 000 

Massachusetts: || Naushon Island, Vineyard Sound .--| 71,370,000 
Beverly, Massachusetts Bay.....--- |+ 20,550,000 |} Rockport, Ipswich Bay... .......... + 15, 100, 000 

Gloucester, Atlantic Ocean. ........ yd 43° pon | Woods Hole, Eel Pond ............- T 4, 729, 000 

Great Harbor, Vineyard Sound..... + 10,644, 000 | Total a +.64,331 ,000 
Jobs Neck, Vineyard Sound........- pz SAR O00 8 a ac ee ma oa eee Ses aaa ae * 243 870,000 

POLLOCK. 

Maine: Boothbay Harbor, Boothbay Massachusetts—C ontinued. 
aT DOL so = Soccer ees oaeeee oe +1, 714, 000 Marblehead, Massachusetts Bay... ..) + 17,520,000 

Massachusetts: Rockport, Atlantic Ocean........... + 207,120,000 
Beverly, Massachusetts Bay.....-.- 7 69,340,000 tpswich! Bayee en. winauseee otters + 36,180,000 
Gloucester, Atlantic Ocean. ........- + 309,098 ,000 ———  - 

RpeeneBayiaes etic eek ck $15,000,000 otal eae seeere te Se tae + 703,972,000 
Manchester, Massachusetts Bay... -. + 48,000,000 

HADDOCK. 

Maine: Boothbay Harbor, Boothbay Massachusetts—Continued. 
IIATD OEY. 2 cee ce eee ccsc coos ce +192, 000 Rockport, Atlantic Ocean.......... 7,830,000 

Massachusetts: IpswichiBay, cesses escsec enemas f 21,830,000 
Beverly, Massachusetts Bay.-.--.....| {22,120,000 Seer teen ee 

Gloucester, Atlantic Ocean. ........ + 300 300' 00D AMONG crocecndoaasaadeosdsepec { 1500'300°000 
Marblehead, Massachusetts Bay.....| 19,270,000 | 

WINTER FLOUNDER. 

Maine: | Massachusetts—Continued. 
Boothbay Harbor, Boothbay Harbor | +12, 893,000 |, WalQuolt Baya sae sneer \aemneeae eee +229, 702,000 
inskins|Bayacencsn eee sees aeee 7470, 441,000 | Gloucester, Annisquam River. ...... +7, 710, 000 
WOSteL COVers case cereeeememenncee 767, 303, 000 Gloucester Harbor................ +75, 320, 000 
Milli Covers cased -cssgeesecneneees 758, 269, 000 sliPSWACHHB Ayn aes. eee cee ne nok 717, 880, 000 
ROW MSeN ONG Iiisemeeeeseemen eee eee +64, 278, 000 Gosnold, Hadley Harbor..........-. +109, 978, 000 

Bristol, Robinson Cove.-.-..........-- 724, 196, 000 hackeysiBayneeecn 2.e-n se +110, 871, 000 
Cundy Harbor, Hen Cove........... +79, 402, 000 Manchester, Massachusetts Bay ..... +12, 150, 000 

IRIGdISy COVES. 3: os Secs ace ce cee 768, 059, 000 Provincetown, Provincetown Har- 
East Boothbay, Linekins Bay...... +78, 633, 000 (0) Oat es arin ets eae es ae er $30, 144, 000 
Pemaquid, Johns River............- +87, 004, 000 Rockport, Atlantic Ocean. ........>. +4, 640, 000 
Pemaquid ilarbor-2---.5-.sseeee8 $75, 621, 000 Vineyard Haven, Lagoon Pond..... +64, 118, 000 

Rockland, Rockland Harbor........ 754, 775, 000 Woods Hole, Eel Pond.............. 756, 551, 000 
Southport, Ebencook Harbor....._- 722, 686, 000 Greathearbores sss see ose ae oe +50, 410, 000 
Thomaston, Seal Harbor...........- $115, 696, 000 TitleVELATD One see seen eo +74, 516, 000 

Massachusetts: New York: Edgemere, Jamaica Bay. .| {64,966,000 
Beverly, Massachusetts Bay.---..... +21, 290,000 || Rhode Island: Wickford, Wickford 
Chilmark, Menemsha Pond..-..-..-. 7118, 687, 000 LSE DOLSs me see cee cases aoe eee ee +116, 920, 000 
Falmouth, Falmouth Harbor....._. +34, 916, 000 aaa Se eae 

Quissetietarborssse eee. soe sere fl 74,167, 000 Mofo a oe os OE a eRe TE 2,654,192,000 

a The eggs were taken, fertilized, and planted on spawning grounds. 
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Totat DIstRIBUTION OF FIsH AND FisH Eaas, By Species, FiscaL YEAR 1919— 
Continued. 

MISCELLANEOUS FISHES. 

Disposition. Number. Disposition. Number. 

Arkansas: Black Rock, Black River. . 2655 || Maryland: Belge State fish com- 
Illinois: MISSION She.) ces eee en ee mee eeee ee +1, 000, 000 
Aquauka, Pearman |r AUR Vere sea ceeoe a95 || Minnesota: 
Galena, Mississippi River........... a36, 550 Homer, Mississippi River........... a70, 400 
New Boston, Mississippi River-..... a1,915 Red Wing, Mississippi River........ a3,025 

Towa: Wisconsin: 
Bellevue, Mississippi River-..-...... a 40,570 Clayton, Mississippi River.......... 270,000 
Fairport, Mississippi River........-- a i 455 La Crosse, Mississippi River---......- 352, 600 
Harpers Ferry, Mississippi River... . a 44, 000 Lynxville, Mississippi River........ 28,000 
McDoloms Dam, Mississippi Hiver: a a 20, 000 Prairie du Chien, Mississippi River-- a 20,000 
Manchester, Maquoketa River. . 85 —_——___—— 
Smiths Ferry, Mississippi River... a11,900 Total 747, 250 
Yellow River, Mississippi River... .. 268; 00081) Gye ere aoe Bee ees ee eee +1, 000, 000 

LOBSTER. 

Maine: | Maine—Continued. 
Bootbey, Harbor, Harpswell Har- Pemaquid Harbor, Johns Bay...-...| 72,000,000 

are RS Tee ey en ee +2, 000, 000 Southport, Ebencook Harbor.......| 41,500,000 
Aodedon COVE Ss 2.5 eh ee 71, 000, 000 ooo 
JohnsoniCoves.ceesceeeseee eos 71, 000, 000 Totaly 7 ac28) Been ceeteas tener +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’MAttry, Field Assistant, U. S. Bureau of 
Fisheries, in Charge of Operations on the Pacific Coast. 

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 (Oncorhynchus gorbuscha) ; the silver or coho salmon (Onco- 
rhynchus kisutch); 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 distinguish the different species of Pacific salmon: 

Chinook salmon.—Scales in longitudinal series, about 135; py- 
loric ceca, 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 robust; 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 130; py- 
loric coeca, 75 to 100; gillrakers comparatively long and slender, 
from 30 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. 
Humpback salmon.—Scales very small, 200 or more in longitudinal 

series; pyloric ceca 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. 

Silver salmon.—Scales large, about 180 in .longitudinal series; 
pyloric caeca comparatively few and large, 40 to 110 in number, 

*This paper represents a revision and enlargement of the chapter on “The Salmons 
of the Pacific Coast,’ from the Manual of Fish-Culture, published in the Report of the 
U. S. Commission of Fish and Fisheries for 1897, a first revised edition of which was 
published Separately in 1900. The chapter was subsequently issued in separate form 
under the title ‘‘ Artificial Propagation of the Salmons of the Pacifie 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 salmon.—Scales of medium size, about 150 in lateral line; 

pyloric coeca, 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 dusky 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 the 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. In the Columbia 
20 pounds is a fair average, and in the Sacramento about 16 pounds. 

The known range of the chinook in American waters is practically 
from Monterey Bay (latitude 364°) 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 have 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. 
When 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 sink; large, power- 
ful, white, doglike teeth appear on both jaws; and the fish acquires 
a gaunt and savage appearance. From the time they reach fresh 
water their appetites decrease, and their throats and stomachs gradu- 
ally shrink, until, at the 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 from 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 singular 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 rapidly, 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 
patches where the skin has been partly worn off. Their tails and fins 
become badly mutilated, and in a short time the fish die. 
They are found feeding in Monterey Bay in any month of the 

year when 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 with 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 
point about the middle of June, two months after appearing in 
larger 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 fish in 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 le 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 

@ Some experiments in the burial of salmon eggs, suggesting a new method of hatching 
salmon and trout. Transactions, American Fisheries Society for 1910, pp. 393-395, 
Washington, 1911. 
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FIG 1.—CHINOOK SALMON. BREEDING MALE. 

FIG, 2.—BLUEBACK SALMON, ADULT MALE. 

FIG. 3.—HUMPBACK SALMON. ADULT MALE. 
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FIG. 1.—SILVER SALMON. BREEDING MALE. 

PLATE III. 

FIG. 2.—CHUM SALMON. BREEDING MALE. 

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 known 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 2 to 3 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 they reach the surface that 
few, if any, of the fish survive the effects of fungoid 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 
heavy 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. 

In 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 nraterially 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 
immense numbers are destroyed at the mouths of the streams by seals 
and sea lions. 

This species has been introduced into Australia, New Zealand, and 
Europe, 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- 
out permanent results. In some of the fresh-water lakes of New 
England 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- 

30286°—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 2,432,048 cases. Of this total 2,119,442 cases were 
put up in Alaska, at a valuation of $13,147,994. Comparatively 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.? 

It 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 
typical 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 
spawn on the riffles in a way similar to that of the chinook salmon. 
The 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 SALMON. 

The humpback salmon (Oncorhynchus gorbuscha) 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 it is also common on 
the Asiatic coast. The southernmost spawning 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 

4§o-called landlocked forms occurring in various lakes weigh only one-half pound 
when mature. They are commonly referred to as little redfish and have long been re- 
garded as merely dwarfed forms of the anadromous species. At one time they were be- 
lieved to ascend also from the sea; later it was conclusively proved that they are perma- 
nent residents of fresh water, and there is strong evidence that they constitute one or 
more distinct species. 
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given. During the fall of 1916, which is known as the off season in 
Puget Sound, 1,887 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. 

In nutritive value the fresh-run humpback is scarcely inferior to 
any other salmon. While the flesh has a very fine flavor, it is 
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. Spawning occurs in August. The 
eggs, of which 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 approach 
of the spawning season, it develops on its back a prominent 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. 

SILVER SALMON. 

The silver salmon (Oncorhynchus hisutch) is also known as silver- 
sides and coho salmon. It is a beautiful fish, having a graceful form 
and a bright, silvery skin. Its flesh is usually of a bright-red color; 
but, as this fades on cooking, it is less highly regarded for canning, 
though large quantities are thus utilized on the Columbia River, 
Puget Sound, and the short coastal streams of Oregon and Wash- 
ington. 

In 1916 the total pack was 715,815 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 Japan. 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 3,500. 

CHUM SALMON. 

The chum salmon (Oncorhynchus keta) is the least valuable of the 
Pacific salmons, although it is canned and dried in large quantities 
on the Pacific coast and in Alaska. Its average 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 steel- 
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, comparatively slender form, light-colored flesh, and its spring- 
spawning habit. Its average weight in the Columbia is about 12 
pounds, but specimens weighing 42 pounds have been found in the 
Skagit River. 

Its range is very extended, reaching from Santa Barbara on the 
southern coast of California to the Alaskan Peninsula, 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 southern 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. However, during 
the calendar year of 1916 cases of this species to the number of 
24,999 were packed. 

ARTIFICIAL PROPAGATION. 

Artificial propagation having been first applied on the Pacific 
coast to the cnene salmon, the description of methods which follow 
is based mainly 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; humpback, 32; silver, 13; chum, 29; steelhead, 
14. These were collected at the Afognak and Yes Bay 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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U. S. B. F.—Doc. 879. PLATE IV. 

FIG. 1—SALMON HATCHERY, AFOGNAK, ALASKA, 

FIG. 2.—SALMON HATCHERY AND REARING PONDS, YES BAY, ALASKA. 



U. S. B. F.—Doc. 879. 

FIG. 3.—BIRDSVIEW (WASH.) HATCHERY, 



ARTIFICIAL PROPAGATION OF PACIFIC SALMONS. 11 

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 in a green state, and, therefore, in all hatchery operations 
of importance it has been found necessary to provide for the egg 
supply by installing requisite devices for the capture and retention 
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Fic. 1.—Three-legged rack horse or trestle: A., horse head; B.B., horse legs; C.C.C., 
12-inch boards to make sides of crib and also to act as braces; D.D.D., leg braces 
which aig support bottom of crib; £.H.H., bottom of crib; X.X., bracket for support- 
ing walk. 

of the brood fish. Such fishing is conducted at or near the spawn- 
ing grounds. 

The 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 rack is installed 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 
spawning 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 from 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 ot 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 380 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. 
Where the bed of the stream is of hard formation 2 by 3 fir pickets 

are put down even with the bottom at intervals of 14 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 pickets. As a further precaution 
against the escape of the salmon by the loosening and displacement 
of the pickets by the current, or by the struggling of the fish, a 
block 3 inches long by 14 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 8 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. 

In 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 14 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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Fic. 3.—Front elevation of barricade shown in figure ‘ 

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 station, 
an auxiliary of the Baker Lake station in Wash- 
ington, is of novel construction and calls for 
more than passing notice. This barrier is located 
in a portion 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 filled 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 piles 
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 pier at the bottom, behind the 
upstream pile, openings 1 foot square were left, 

«@Titecomb, John W.: Fish-cultural practices in the 
Bureau of Fisheries, Bulletin, U. S. Bureau of Fish- 
eries, Vol. XXVIII, for 1908, part 2, pp. 728-732. 
Washington, 1910, 
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connecting the spaces between the piers. 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 ineh 
joists, 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 3 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, 14 by 
16 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 ends, 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 piers 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 

Tes 1 SS SSUSET | ‘ 

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 
gates are only two-thirds the length of the apron, however, and rise toward the 
lower end, the water shoots over them with such force that it is projected some 
distance below the end of the apron, and fish attempting to scale the obstruction 
fall far short of the ends of the gates. The barrier has been watched many 
times when fish were jumping and when the largest drift ran clear, and none 
has ever been seen to pass it. 

By means of the dam boards entire control of the current can be had during 
ordinary stages of water and any desired quantity sent to any section of the 
barrier. Thus a strong current can be maintained through the trap section, 
leading the fish to it, and when it is desired to remove the fish from the trap 
the water can practically all be turned to some other section of the barrier. 

One of the greatest difficulties in maintaining traps in the streams in this 
section is due to the tremendous quantities of gravel carried in the water 
during freshets, a sufficient amount being frequently deposited in front of a 
trap at such times to change the course of the stream. With the present 
form of barrier no trouble is experienced from this source, the insertion of the 
dam boards and the opening of one space at a time quickly clearing away the 
accumulated gravel. 

The ninth and tenth piers were continued upstream by driving three ad- 
ditional piles above each. The piers form the sides of the trap. Its floor is a 
plank bottom, similar in construction to the apron, and the front is barred by 
13-inch pickets placed 1] inches apart, the fish entering by the usual upstream 
V of pickets. To protect the trap from high water the two piers between 
which it is located were carried to a height of 8 feet. When it is desired to 
fish the trap, the gate at its head is closed and entrance is made from below 
by means of a door in the north side of the V. 
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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 
——— —s is protected by a substan- 

tial abutment. 
The maintenance of the 

racks in Phinney Creek 
has been a very heavy 

AUT RT OTRAS] LT ATE SE RT TS BE Tits tes item of expense in past 
years, and the trap was 
frequently carried away 
by freshets just at the 
height of the season, al- 
lowing large numbers of 
fish to escape and con- 
siderably reducing the 

--- ee re ee KE —--—— season’s take of eggs, 

ae Concrete piers have 
B been used in some of 

the California rivers, 
but they are now con- 
sidered too expensive 
for fish-cultural work 
onan economical scale. 
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 

—_—— — 

Section on line A-—4 of figure 2, 

2 S| right size, and used 
—— ——{ ——e for supporting the 
= aS —— rack stringers. In con- 
= eS SSeS ‘* structing racks in this —— BS =F eS a: E a BSA ES __ LE =Oway_the pickets are 
——— === === |= _—————— usually placed in see- 
ES =] SSS == tions and hoisted into 

position by means of a 
derrick. Mudsills are 

aa embedded in the gravel 
beneath the rack and 
a floor placed thereon. 

_—<— 
\ 

| ~ 

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 
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the ordinary pound net. In their eager efforts 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 customary 
to employ drag or sweep seines of suitable length and depth, which 
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 downstream trap. The 
use of. this device necessitates that the upper rack be placed across 
the river at the head of a spawning riffle having 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 spawning 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 is usually 
about 5 feet wide, is made of smoothly dressed siats or poles, the 
small ends of which are nailed to a light sill sunk in the bed of the 
stream, with a space of 14 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 riffle 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 men 
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 likely 
to fall through the water into it. The length of this box or trough 
is governed 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 Jength. 
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 THE 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 egg-collecting season, it being 
impracticable to hold 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 which is worn a woolen 
glove or mitten as an aid in maintaining his hold. He kills the fish 
by a blow on the head with a club and, casting it on the trap floor, 
repeats the operation until from 40 to 50 have been killed. At some 
stations it is customary to cut off the tails at the base of the caudal 



U. S. B. F.—Doe. 879. PLATE VII, 

STRIPPING FEMALE CHINOOK SALMON, LITTLE WHITE SALMON (WASH.) STATION. 



U. S. B. F.—Doc. 879. PLATE VIII. 

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 eggs 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, merely 

for the convenience of holding the fish. This is a sort of trough 
made the average length of a salmon and hollowed out to fit its gen- 
eral shape. A female is picked up by the gills and placed in this 
device. With a sharp, short-bladed knife the spawn taker makes an 
incision from the vent through the thin abdominal wall along 
the side, and the eggs flow out into a spawning pan or bucket held 
by another attendant. This is immediately passed to a third man, 
while a fourth man picks up a male fish. Cheaihe 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 possible 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 use in 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 seining 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 is distributed to posts 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 played 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 brought 
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 
aclub. 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 then 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 pan 
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 provided 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 remaining in the stream a few minutes the eggs are emptied 
through the trapdoor 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 
generally constructed of cedar and redwood from 1% to 2 inches, 
dressed, are 16 feet long, outside measure, and 14 by 64 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 and 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 
and are held in place by saw scarfs in the sides and bottom of the 
trough. 

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 15 inches of the top. Two inches below this point 
2 similar dam extends across the trough, reaching from the top to 
within 14 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 trough. This reaches across and extends from the bot- 
tom to within 13 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 134 
inches wide, 24 inches long, and from 54 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. 
Arranged 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, 1s 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 eases the basket, when in operation, 
should be kept flush against the lower riffle 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 passage 
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 place, 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 5 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 efficient method to pur- 
sue. When the number of unimpregnated eggs is great enough to 
warrant, they may be most advantageously removed by 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 unfertilized 
eggs at an early stage of development. ‘The 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 35,000 to 60,000 eggs poured into it. 
In less 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 bad eggs, if crowded, would 
cause the good ones to float by minglingt with them. Quite an ex- 
tensive use of this method of cleaning 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- 

30286°—21——11 
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tion is fastened on. The packing is then resumed as before until the 
case is 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 special advantage of making 
a comparatively light package—a factor of great economic importance in trans- 

portation. The outside case may be an ordinary box of suitable dimensions. 

x cleat 

¥,x3 

Fie. 7.—Atkins-Dinsmore shipping case. Plan. 

In it are packed, surrounded by moss, several boxes made of three-eighths-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 is 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 occasion to ship eggs of steel- 
head trout and Pacific salmon in warm weather, has packed them in light 
cases with alternate layers of moss, and then placed two tiers 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-distance 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.? 

«Titcomb, John W. Loc. cit., pp. 743. 
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While the methods described above have been successfully em- 
ployed in the transportation of eggs across the United States and 

Fig. 8.—Atkins-Dinsmore shipping case. Longitudinal section. 

Fig. 9.—Atkins-Dinsmore shipping case. Cross section, 

also to Europe without an attendant, shipments of eggs to points 
south of the Equator, usually 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: 4 
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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 Salmonidz from this country 
to Argentina. This case is 3 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 double walls, with bottom and top common to 

2Titcomb, John W. Loc. cit., pp. 747-749, 
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Fic. 10.—Argentine shipping case, 
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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 24-inch space for ice, separated 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 zinc, viz, double corner supports, one being one- 
half by 14 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 noneconductor covered with sheet zinc, 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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FIG. ep euelea shipping case. Section. 

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 lifting 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 as 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 piece of netting to keep them separate from the moss, 
which is 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, so that the eggs may not 
be disturbed when a tray is lifted for examination. 



28 ARTIFICIAL PROPAGATION OF PACIFIC SALMONS. 

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 
38° F. To this room the attendant has access, and it is his duty daily to 
moisten the eggs by pouring through the ice hopper water of the same tem- 
perature as the eggs, 34° to 35°. 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 is 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. Spring 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 
a season of the year when the natural food supply in the streams is 
at its lowest ebb. 

In 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 flume 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 accomplished 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 
greater 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 flume leading to the 
hatchery. 

CARE OF THE FRY. 

The eggs of the chinook salmon, as do those of the other Salmonide, 
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 kept as free as possible by thorough cleans- 
ing from time to time. 

| 
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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 riffle dams 7 by 148 inch screens, 
made of No. 9 gauge zinc. The size of the perforations, which are 
horizontal in shape, should be governed by the species handled, and 
the four outer edges of each screen should have a one-half inch mar- 
gin 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 slight pressure against the wire of the tray will often 
produce fatal injuries. On this account too much caution can not 
be 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, 
and often the death of the fry is the first warning that they have been 
injured. | 

After the eggs are all hatched and the young fish 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 
propagation of the Pacific salmons is determined in large measure 
by 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 young fish and be available in large quantities, as the 
cost of liver, which has long been a favorite article of food for young 
fish on the west coast, has become prohibitive, except for occasional 
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 a 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 it 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 
pound. 
: Culled canned salmon, or “do overs,” have also been employed to 
good 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 salmon, and it is ex- 
tensively used at those stations at the present time. After being 
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. , 
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 a 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 grinding in an Enter- 
prise meat chopper and mixing the meat with a mush made from 
middlings. 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. 

Most 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 
encouraged on all salmon streams where the natural conditions are 
favorable. 

Tn connection with rearing operations the importance of providing 
a mixed diet can not be too strongly emphasized. If the principal 
food consists of the prepared fish, a food of liver and mush should be 
given frequently. Where 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 used. 

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 either in its fourth or fifth year, the chinook 

salmon in its fourth, fifth, sixth, or seventh year, the females of both species 
being 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 adults. E 

[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 ag 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 species 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 Columbia] it is still the custom to release the young as soon as the 
egg sae is absorbed and free feeding begins. 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 until 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 third 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 their 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 period 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 
spawning run are closely correlated with age, the younger fish averaging con- 
stantly smaller than those 1 year older, though the curves of the two may 
overlap.% 

a4 Gilbert, C. H.: Age at maturity of the Pacific coast salmon of the genus Oncorhyn- 
chus. Bulletin, U. S. Bureau of Fisheries, Vol. XXXII, for 1912, pp. 21-22. Washington, 
1913. 

>» Gilbert, C. H.: Summary of Contributions to the life-history of the sockeye salmon. 
(No. 1.) _ British Columbia. Report, Commissioner of Fisheries, for 1913. pp. R10-R11. 
Victoria, 1914. 
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ARTIFICIAL PROPAGATION OF STURGEON. 

Part 1. REVIEW OF STURGEON CULTURE IN THE UNITED STATES. 

By Guren C. LEACH, 

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, 
as 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. Y., as early as 1875, and were described by him in his book en- 
titled “ 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 City 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 
eggs 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 in 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 32 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 few of the eggs were hatched. Had it been 
possible to incubate them in whitefish jars it is estimated that at 
least 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 effectively 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 30 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 

spawn 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. Boropin, 

Formerly Chief Specialist in Fish Culture, Russian 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 the dificulty 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 lost 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 A. guldenstadti, a Russian sturgeon, and A. stedlatus, 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 erected on the Ural in 1915, and another 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. 
guidenstadti 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. 

6 
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Two of the most important deductions from the investigations 
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 it 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 
inuddy, 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 14 inches 
and during five months 10 to 11 inches. Fry of two to three months 
ne already begun to closely resemble the adults and are very pretty 
sh. 
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SOME PLANTS OF IMPORTANCE IN PONDFISH 
CULTURE. 

By EMMELINE Moore, Ph. D. 

Contribution fronf the U. 8S. Fisheries Biological Station, 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 the 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. Nearly 
all of the examinations of 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 for the 
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 young 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 (1880), Pearse (1918), 
Reighard (1915), and others, and indicate plant values among the 
flowering plants, the filamentous alge, and various microscopic 
plants. 
The method pursued has been to study the plant population and, 

correlatively, the contents of the digestive tract in various species of 
5 



6 PLANTS IN PONDFISH CULTURE. 

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 the 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 (1918) 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 ponds 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 forms have 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 larve 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 chiefly 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. 

“See accompanying map showing topography of the ponds under investigation. 
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PLANTS IN PONDFISH CULTURE. 7 

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 larve move in and out of their cases, 
retaining 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 larve 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, genuflewa. It is while engaged in 
these feeding operations that the larve fall prey to the bass. 

Several hundred larve of Orthocladius nivoriundus were examined 
to determine to what extent other alge contributed to their food 
supply. The determination is a simple matter. The larve are 
lightly 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 
alge. Almost without exception larve taken from the mats of 
Mougeotia showed a forage value of 100 per cent of this alga. From 
larve taken at random in pond 3D, 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 O. 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 larve, 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 it 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 algve which succeeded Mougeotia genuflexa, such as Mougeotia. 
spherocarpa, Spirogyra nitida, S. majuscula, CAdogonium, Hydro- 
dictyon reticulatum, Lyngbya, and various microscopic forms present 
in the algal mats. 
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IMPORTANCE OF ALGAL MATS AS FORAGE, 

The larva 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 alge are commonly distributed 
in ponds. Where they do not 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 seming 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 help in such discrimiation the species which com- 
monly produce the algal mats, or “moss,” floating on the surface of 
ponds, are given as follows: Cladophora crispata, Hydrodietyon 
reticulatum, Pithophora wdogonia var. vaucherioides, Gdogonium 
martenicense, Rhizoclonium hieroglyphicum, and Spirogyra species. 
Generally not one form alone produces the mat or blanket but a com-— 
bination, as Cladophora and Pithophora; Hydrodictyon, Cidogo- 
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, filmy, 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 spherocarpa is also a delicate alga, though a little less 
so than W/. genuflexa, and its growth habit is 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 film 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 I. genujflewa 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. 
@dogonium 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.“ does not form a mat but occurs as an epiphyte on the 
larger aquatics and on the coarser filamentous algw. The slender 
nalas (Naias flewilis) and the water-weed (lodea canadensis) may 
become completely swathed in it by midsummer. It isanextremely 
small form of Gidogonium which in the aggregate takes on an olive- 
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 edogonia 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, heavy 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 
paper or coarse loosely-woven cloth. 
Hydrodictyon 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 alge 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, 
Volvox, species perglobator and spermatosphara. 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 yaluable forage species unidentified to date but probably near howardii. 
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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 by 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 ccenobia 
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 living 
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 alge of the ponds. 
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Plankton catches showed a larger percentage of Scapholeberis in 
pond 1D than in all others. Attention was then 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 
spherocarpa, 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 algze which abounded in the Mougeotia complex. The 
most common forms were small diatoms, and such green alge as 
Spherocystis, Odcystis, Ceelastrum, and Schizochlamys. 

The association of this cladoceran with the Mougeotia complex 
adds another point in favor of the introduction and cultivation of 
Mougeotia to supply a natural forage in fishponds. 

The Scapholeberis pulse in pond 1D attained its maximum in late 
July and early August. At that time it supplied a fair percentage 
of the food of the largemouth black bass (Table 2) and a high per- 
centage of the food of the bluegill (Table 3). 

Ponds 1D and 2D have differed in the contribution they made to 
the food supply 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 in the difference in kind and quantity of 
living plants as well as in the accumulations of débris during suc- 
ceeding: 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 
distinct because of the dissimilar character of the vegetation in them. 
Pond 1D has been richly stocked with floating alge 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, 
Potamogeton 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 percentage of food is supplied 
by the daphnids. They 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. 

The 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 
individual colonies are ordinarily microscopic, 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. Praetically a pure stand 
had developed, for there were few representatives of other floating 
alge present. The station records noted the presence of the alge in 
May. 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 alge could be rolled up from the 
bottom like mush. 

This conspicuous growth of alge in the pond was attended by one 
equally remarkable in the number of Daphnia produced. The 
Daphnia swarmed among the algze, forming practically a pure cul- 
ture of Daphnia pulex. 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 upon 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 
readily explainable in terms of an abundance of desirable natural 
food. 

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 supply 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 pulewx 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 larve in 
the food of the young largemouth black bass. The mayflies are 
herbivores. The researches of Needham (1905), Morgan (1913), 
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 
familar articles of diet being diatoms, unicellular and filamentous 
algee, 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 
smali ponds. From the few records of examination, however, 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, is 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 larve 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 
providing the first forage materials for the bass fry and the young 
bluegill. 

5. The Seapholeberis-Mougeotia association is important in pro- 
viding a later food for the advanced fry stage. 

6. The Daphnia-Aphanizomenon association develops a heavy cul- 
ture of daphnia. 

7. Plants are of importance directly in supplying a high percentage 
of food to the advanced fry of the buffalofish. 

8. The blunt-nosed minnow in a pond habitat subsists mainly upon 
lants. 

g 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, Lowa. 

[P means present; A means present in abundance.] 

3 June, 
June, 1917. 1918 

Aquatic plants. SS EEE 

Pond Pond Pond Pond Pond Pond 
1D. yADS 3D 8D. 16B. 9D. 

Flagellates: Euglena sanguinea...........|-.-.------ Bh. [hb dctemeera| ee crgecies P 1% 
Blue-green alge: 

Aphanizomenon flos-aque....-..-...-|----------|---------- ied Led a BIS oe erste A 
IMICKOCYSUISH ee patentee eo dee le BD ie a SAN AL Oe Sr rE eae ty ee 12) Lat peeeeeer: 
Clathrocystis.........- A 
Coelospherium..-..-- eae Brae 
Merismopedium.....-- 
Oscillatonia ee eee ses: 
Lyngbya martensiana............-.-.. 
‘Anabenaicircinalises. £52 Ses oleh Sos Le See re. Pe soe $e Mease cto] ee kip at aoe P 
Anabszena flos-aque...-: ....2 52 .-------- HS ee ee A TEE ee ere 1 P 
IR ivUlar a MavallSvecceew sa ae seals ee sa sn] tee lelaialal pelrceeieiaie Te 12 IP’ er eerie 

Diatoms 
Navictla st. .csecessteenice tens = -cei esas A 12) P ip 12 P 
Synedrate ce te ee asec hee ber cone P 12 ip A Pp A 
PI OULOS pine aye Seems eet ete cee al Sere racine abe see Set | eee et 4 eet eee | eae < 
COcconelSeemaecesce ase eeee eee sere ee 12 12 A AL |) See ee A 
Melosirasss tae ee ecaee re aes ea beeen a 1 tape ree ease P 12 12) 
Tabellaria fenestrata ...-........------ A Yama We eee oblate oes se Sis Gall rt VS ol eo ae 
Wragilarian sg. - oes ee era el aaa mae P Py SAE eee a alae 
Gomphonemar! so esaceceee cease eee as teenie aac Pe ere ie dererairia| Seas. Scatal nea 
Amphoracasevessweser qste eee 25 = En yt BE eeoereits pe cccmacee Goma sesiscllocaudatcculloses 

@ Inventory not exhaustive 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, 
Farrport, lowaA—Continued. 

June, 1917. fae; 

Pond Pond Pond Pond Pond Pond 
1D. 2D. 3D. 8D. 16B. 9D. 

Aquatic plants. 

Green alge: 
4 Cosmarium pyramidatum............- 1 
} Csundulatums 22 255. ee iP Pp. 

Staurastrum polymorphum...........|.-...-..-. Me 
Selenastniim! s,s 2 oc 3 aheee eee ees eee see 12 
AY ENOMA|SP.-(<2\cis sss aqeccmese ones sens eeciie 12 

Bg 
12 

Splroeyraicommuniss. oes sees 1k 
Ns Qunticallise =e eee. see eee eee 
SS VALAIS oe oe eee 

SSSICEASS8 = oe one late ol sae eae 

S SeTavilleanay osteitis teg se sellers ais a.3 
Mougeotia genuflexa 
M. letevirens....-.-- 
M. spheerocarpa. - 
Chlamydomonas serene eeee eee emael cee 
Pandorina morum. --..--............. 

BIGOTINeS GlePanss 23 coe emanate see 
Wolvoxiperglobator: 2... 5552 sesaseueee 
Wolvoxispermatosph areas: 2 .can saseee | Seer ee eae lfoaansee sail sec eaciseee| nie senmsice niles cscewcellocecesemee 
Palm elastic tos tose accs Ase cee se aes | edo eoe ie Pe ag erecpaisarcea some cee anos somes 
IB OLY.OCOCCUS saicsisti sisc.< sub ote hc acer lee eee ce eatieec ese 1e 
MriCfH Pi alee 224 een seem ones acces eeealeee eeeras c [ewe etc as nls oe secea Te ee acl baecemeor. 
FROUIES DOTA semieiaciteioe sea. -)'e is = Se sails ta erste P 
ATIGHISUrOGESINUSS ees sissies =e sce soot |eeie cee PoP (|e ass cesses sisic tases ee Se nee] Derm tae 
SGenedesinuUsy see se ess. ca ose he cceedoleeee ates s 12) 
Hydrodictyon reticulatum..-.: ssas-4-|oesce se ce jaseiee ee < 12 
Redigstrumduplext2-aas: so-en oe. oa Ie 12 12 Ie 
Cedogon pees aise als tote faye ae Sem etel| Melee S ee al Seclad ees 12 

Gragnia CLispala soe season ce ey A P 
Rhizocloniumnerozlyphicum’: f2 ee ae ss |een neon ee 
Pithophora cedogonium var. vauche- 

TIOIGGSe ese cm et eee ea tates A Ae? 
Chara saat eee oe eetetnaeeiscer cele alec ccd|Secedaseec 

Flowering plants: 
Py phailatiolateocssas seer ee see P 
Sparganium americanum. . ‘ P 
Potamogeton illinoensis. 

q Pa pectinatusi--assss-e- 
: PBS pusillus* ese seat 

INaias flextlis: <2. 3 Sssnceceesecce ns fone 
Sarittaniavatiioliagess.- sees eeees ee oe ae 
Elodea canadensis....--..----..------- 

‘eRe an 
S [zh le) oO 

=} 
nan 2 > 

Pe 

Sees eee ed ears 

ing! Ineiie= 

Pe rd > be hy hy 

‘ Heteranthera dubia....-....-.--.....- A 
Ceratophyllum demersum..........--- 12 YN ah al MES ee tad | Ee ail bee eral eet a 

. IN ya phiseaiaa vena. (ec. cos secre eects eee ee |eee eaeatins|eejean semen oases sacl. 
| @astaliajodorata. <5. ccc cis comes eee | eee eee lone oes 

j 

A 
RenuNCIIUS aquatiliss._.< <=. --se-see- A A A 
Myriophyllum)spicatuml\.< (oo 8s. soess|seeeesenae |< 2 ees ae P 

35286 °—21——13 

—- - <— 
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TABLE 2.—F oop CONTENT oF LARGEMOUTH BLACK Bass (MICROPTERUS SAL- 
MOIDES), ADVANCED F'RY AND FINGERLINGS, IN CERTAIN PONDS AT FATRPORT, 
Iowa. : 

Animals. 

Clad g 2 : adocerans. = 
F-| rallies 

Date. bo 1 ; as s 
z Gs) 8 2 o4 2 S = 
fe lo| 4 |os| gd gi elie alts 

‘ g wo | § |a4l/asa] g 6 | a He gS g 
A 3 g SI ST Pe ey aa 5 a} s 3 iS 
fae PRE laa el bf d=) leh be scsi aca l Ms 
oY n < A |n Sse 'o) Z ia} 8 3 

1917 No. | Mm. 
PUNO 28. sas oo as ae 3D CS N20 hs cectie se aroha JellaseeSalee tea cee teeta O73. 6 be see 

3D 2S) Wilt ereeoe 5 yA aa ees BL sheers se [SSeee ADK W[Menccics 
38D fie PRUE leone alae sae 63.5 4 OM Weaesce 
2D 16 | 12.2 | 60 6 Loow | pease ed Weil 1.2] 16.8 0.9 
3D in RBS iar Wee ae Sse es Cis A eee 25 Dull Societe seis PSUS G iss ses 
UO Paaligay |e be lee poo) |e Pt (pe tery Geseon ANS a 
2D 3 | 3L 1 Seoul eee (Ge | Weare BO Hee tees eee SF ill see 
3D as Os Oa eee ener 26 1 (48 eee) Reese 54 eo See 
3D al AL OM ee cata |ercetee Op galbscsee 2. (east See eu SOME: Ses 
3D CUT Ne ey tee (ea 1A alee TO fc: emtee || eee G7HbulEcesce 
3D Ol 4des, o-oo sl eaesee 16 3 Gh Hae SR Neeser 

Animals—Continued. Plants. 

, Me 

| ¢ a 8 | & : 
3 P > : = | 

as Sn =O = 
Ln Ss i 2X eat 7 S=[f 2, oo E io} ie 
is tae S| S a | o |=eo\|unn : | | i) 

b Cs) 6 |aPli(s%| # e) a, |a 2 aa n io} ~ 8 “= o =} (2) a0 io} n 
RES dpa tzl ad ceeeeeialbssllecep idee clits BP SOM Pee acs 
Ey GPG Wet sh ea sy Sh ie oo | 32/818 
==) fe eles oes Wet = Yoel Pnefee=—seb is Spy) Sh WSS (meando elt tes ez 

1917 
IUNG/ WS ins ntsc wales Wee see hohe oe einstein ite ee leer lero eect e | orre toe reteser ler eters 2 Bale 456 S2ereo | seetee | Sebtee noes 

1918 
TU Ys ee heceancsesde- sce ae sceert | weer ZOW al ceca |eet ce eeee eset mncs Jets] Pierre meee eal Nee see. on 
July Aili eat o-ccoe oe seca es ec eneee 5 Stele seal: seal oie Be eis oe bell crctaes| senteccl le clone eeeeaaa | Ree lereee 
JUL yt ee sect occtconcseace sasoee Ae coe | epeeanl| Se callarae ae [ahs cee lee cin AWC wears hee Bree epee 

DOes fis esc ose doowevtadessce|see eee 4.2) 2.5] 5 Ae ah aes eles 5G) ssc 0] 2 sets epee a Beagle cae 
TUL yas ee ee ee te e Aete ea Daed Eimear | an Cee ey ee Da cle irr aD) Fos hee fa fap. IE 

Oe aiaes an acnsleenmcasc.cese S| aetaeese cena Erato egeme 2B at Late soa e sarcte | Semel eres Dp [Paes stores | eee 
DO suideisinc dane ceesecaescceness Cs MN er eda Mo ge beyeee | [eae epee Pela oh See Geet eciseliGeues 1.6 

AMP idee ea cmictiscieletstctins mdeeeien sane 25). 1805. | aeoc al soc hee eloseealseees Te [ure atete | cecte eae ee etn | eos eee 
JADE al Boeoeoogdectcodse seataed 0 (1 at Peete fae | sees | Bess St ares) eee eee oe eames cia lsoSoallse5> lak ac 
PAIGE SLO Se mmiel-icieioniselste nieleieiaiclaisie Srelerai|| a QS) ee Wisettee[ Sete hell pete eee liste ete bY. Sl Pera) Meme ie ee CE) 2 8 3 

a Bosmina and Volvox association, 
b Scapholeberis and Mougeotia association, 
¢ Chiefly 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 Dytiscid beetles. ; i 
e From H. F. Schradieck’s unpublished reports. The larvee in the food content were identified as 

Orthocladius nivoriundus, The alge upon which these chironomids had fed consisted of 100 per cent 
Mougeotia genuflexa, 
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TABLE 3.—F00p CONTENT OF BLUEGILL (LEPOMIS PALLIDUS), ADVANCED FRY AND 
FINGERLINGS, IN CERTAIN PONDS AT FAIRPORT, IOWA. 

Animals. 

3 

Cladocerans. & 
. > C 

( i) ‘a ® 
ta| is} Cs > : 

Date. im oo Pat S cael g 
Fi aq aS [o} oO uo] i > 

w 2 ales i © a “= bb = 
Sie} se ieapee) 3 | . AS be 

. g SORE PRE een OS (etc a|t des a [lave a a D > 
rd — Ss g a9 eS = Qa “ ° el jos] 
q 3 ® B 3s | 9° = 3 a, As H Ps 
5 mt > iS) Eg ia is 3 a 5 3 8 
AY D < A In = < A 6) ‘S) A = 

: 1918 No. | Mm. 
IEG A Sea ee eee eee ey VAD) <= LO) ea 66599 |e 32S: yaya hea OM | eeeee 1 rel fees a ects te 

DY Ged taceeae eae pesce PDE AS PDS OF | MOA 28.4. 1) SLL yo... = (OG Ft BO ed bes ee 
PATE De cpr aete a yn aoe ete Ste PAD ES 20) les anton One cece 19 9 6.1 nish |) alba aes loses. 

ce eee ae eee 2D ees A?’ | 1356 1/4059) | aecae ita hs ae 9 ee SiG |e LE ee |e 
AUSNS Soe eee ct oe eae pe 5 | 36.9 7G el (a eee 52 Gn eee 4 1 2 5 

Animals—Contd. Plants. 

g 
: a al) esy : 

this al led Paene e ba A 
& 3 0 |a|s a Bc Sill Se s 5 
8 S| ae} Blin else aps ; elelSiSi(sl(f (E18 1slei/ Bis] ¢ 
~ ao N ko} ) hs ~ > q So fo) ra 
rr) eX || Get i Ss} |i ce S 3 | a Q ah Hea} ll is) iS) 
® iS q _ ) C) iS) S, a, 

Pes ! ioe] Seen nese | coal Taal (ao | ie fete am A Ba 

oe 1918 ; 
joihyordyu. ee eR ee ee eee alssancascodionsaelsmapallsnacal ll Ot See eee Assct ssnad] aoa 
ee ee rie alight | ecru SL aca OG il hastens cede Me eae Ti I Oser || OHBF le Gae 

GT, EM oS aN aba eee ONGNILONSTLON4u lene se ONS Teas (ese ae (Nea Gy | Se see temeens 
Oa eee ie ee eee aiiee | eerels'= ats << lsyerepes Bet eed ce See TAS eae. OSGi Renee bees UY 2.9 

JN: Clee ae Shon EB St SERB BEE Toes ane Mae ae OW ecern ac cee een Peed icra be scat 1 ee a See ee 

a Chiefly Tanypus decoloratus Mall and Pseudochironomus richardsoni Mall. 

TaBLE 4.—Foop ConTENT OF ORANGE-SPOTTED SUNFISH (LEPOMIS HUMILIs), AD- 
VANCED FRY AND. FINGERLINGS, IN Ponp 9D, Farrport, Iowa. 

Date. 

a) 
q 
oO 

& 
o 
o 
gy 
n 

1918, No. 
PUVA Soe J eissce5e 2 

DOSS essa: 1 
Duly Se ste. 5 
nhuilyn 25ers seems 12 
UY Zoe antes s 2 16 
ATI EY Dr seme tee es 19 
JAD a es ess a le 10 

| Average length. 

Animals. Plants. 

Cladocerans. g 

a “ 

3 2 5 £ ; 
i ° = 3 : 5 e 2 Butts +|8 ae |e ls ze 21 led] a | Zigiele Ea 
SSR cise tats gia ie Sal [aS 
g Siro ies =a a4 a | 1). ah | & es 3 ° a, S [= S oO | sa, iro = S) S 
S Meena etek | a he bela | BLS ls 
Alone Sy el Se ree eal eye ela ish iia 

BE TN eae ey (ics Ee ee) (ae SOP SH Pade aa ue | Pe Ik eis ie 
LO) gl ieeceee | Setetts Pemefalieiticte = 10 BLE Boag GUN BSBA Bence socal Seec 
39) Miceeee 6 9 A Re ZA Sa (9 Pace ebaal bebce 3- 
31.9 | 18.4 ont Le 19.5 sik Sal el 60990 [es ae ges eR Bie eg See 
52 6 15 PAU IE Gy (es tal eee 6.5 } 3.1 0.6 | 0.9 | 0.6 ate 
DN PPD eB ek ASPAN 250! eee coe LTA eeGlaBoe Bad ees al lk aoe es P 
6 bl a ea 3 14.5 | 12 Diouf eee |aeet By eee eae 2 

2 Daphniaand Aphanizomenon association. 
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TABLE 5.—Foop CONTENT OF CHANNEL-CAT (ICTALURUS PUNCTATUS), FINGER- 
LINGS, IN Ponp 9D, Farrport, Iowa. 
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TABLE 7.—F00p CONTENT OF BUFFALOFISH (ICTIOBUS BUBILUS AND I. CYPRINELLA), 
ADVANCED FRY AND F=NGERLINGS, IN POND 16B, ‘FAIRPORT, Iowa.” 

Animals. Plants. 
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to s ead fol c a 

; Dl) ena : 
Tak a |< ee, | os PSS ee | os | eat gop o © : =~ oS rev |) ae o Sian g 

q Doe |e Bp 8 S |eg|/ oo |]8y|P2| S q 
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Be. cena lve ee bees eh hee ivi ar es 
Glee lee eae asides enone on og 

1917 No. | Mm 
May 2s case rss2 ot ze a: her al stents eer Hip e2OS Oh eae laa ce rR ee ee 5.5 
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LAGS) a 15 |'20;6)) 16.2)/'25.8 |) 6.8'| 12:2") 01]... Pee ery ate 2h 802 

Plants—Continued. 

“a na pale A laa 
Date. FS Ut Pals a: gos |= a pe 

a 4 SE hes iced el en pul ages ef a Car f= of 
o =) cs] 5 = Gs ) ¢ an Flea) 9 ‘a 
a || 2 Onis | Ss 2 a a3) 38138 3 3 2 S 3 D 2 Si | ae SO! #8 <p 
By yee ee isp Wy ee tere Ne Wefan aes) lees Sel 

917. 
I Val Dmere ccs eis ecco als ees 5.1 | 15.4 | 30.6 1 Li |e 8 OS eae QNe | Sesees 
Weeds ee ner st aces 2 oh Ny ee £5) 50M 1 RS Nit al Fe Ss [id 4.2 Teta ate BE sia) 942) 6 
PANU Pee Ever rets cgisicisisiseainaisinec|acceec Qed SUS h eae sael em Scene same. 0.1 2.8 ~2 50) WQS ssa 

a Fry hatched in jars May 17 to 22, 1917, and transferred to pond May 25, 1917. 
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SOME CONSIDERATIONS CONCERNING THE SALTING 
OF FISH.” 

By Donatp K. Tresster, Temporary Assistant, Division of Pishery Industries. 

Contribution from the Fishery Products 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 during hot weather in any warm climate the food- 
fish supply of the United States would be greatly augmented. 

«This work was undertaken in cooperation with the National Research Council, Council 
of National Defense, and was at first conducted in the laboratories of Johns Hopkins 
University, where the author had the benefit of the advice and direction of Prof. B. BE. 
Livingston, department of plant physiology, and Prof. BH. V. McCollum, School of Hygiene 
and Public Health. He is also indebted to Prof. J. J. Abel, of the department of 
pharmacology of the same university, for the use of his laboratory for the conduct of 
part of this work. 

The results achieved, 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 having been proved by commercial 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 very 
few understand why. Before this experimental work had been fol- 
lowed two weeks the experimenter learned that the qualities 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 fish, 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 difli- 
culty in 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 is chiefly because the quality of salted herring 
sold during the past few years has been so poor. The salt river her- 
ring on the market 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 public 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 stored 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 
cod, haddock, cusk, and pollock, are just as universally stored in 
brine. 
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 lead 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 
for 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 the 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 300 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 salting 
process. 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 exposed, 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 salt 
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 3 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, the 
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 
piled face down in order to keep the top layers clean (free from 
dust). 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. The 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 contaiming 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 period 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 scale 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 river herring 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, usually 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°). ven 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 added 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 
im 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 1s taken to wash the cut (cleaned) fish 
more perfectly. As a result, the salt river herring produced is of a 
little better quality than that produced elsewhere. The 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 
ey Island salt is scattered over each 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. 

BOOTHBAY 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. They are then 
carefully packed in barrels. Salt is sprinkled over each layer. A 
day or so later the barrels are filled up with herring of the same day’s 
pack. After 9 or 10 days the barrel is 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 packed 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 commercial 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 by the dry-salt method. They appear similar to partially 
“struck,” dry-salted fish. However, the fish are more plump and 
seem more like fresh fish than the dry-salted product. 

The dry-salt method involves no rousing after 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 tightly 
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 

30286°—21——14 
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are roused. Fewer scales are knocked off, and the fish have a 
wrinkled, shrunken appearance. If a lot of dry-salted fish 1s 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 1s discarded and fresh pickle (salt solution) is added. 
New brine is 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” 
is 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 possible, 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 would 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 sug- 
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. 

It 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 
salted satisfactorily. 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 
around; yet in Virginia the fish salters are firm advocates of the brine 
method. 

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 rapidly through the cut 
surface of the fish than through the skin. Would 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 salting 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 to salt. 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 
size. 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 points presented 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 cstivalis 
and pseudoharengus). 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 paper 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. 

Few 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- 
gations concerning bacteriological problems had been attempted, 
but 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 sait 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. 
Then 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 determine 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 
were 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 very 
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 this 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 
pan salts, but nearly all of these fishermen think that the difference 
in 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 SALT, 

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 
great deal more material is exported from the United States to 
Mediterranean 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. 

16 



Le 

eS ————— 

ethene a dl 

THE SALTING OF FISH. 17 

METHODS OF MANUFACTURE. 

Domestic salt is prepared by one of the following processes: Steam 
evaporation, vacuum evaporation, direct-heat evaporation, or solar 
evaporation. 

Most 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 kettles, 
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 
replace the coarse-grained salts. 

The salts produced by direct-heat evaporation are usually coarser 
grained than those produced by steam evaporation. To-day this 
process 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. Because of the very high freight rates 
eastward 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 analytical 
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. Here 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. 
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ANALYSES OF COMMERCIAL SALTS. 

The following are analyses of various typical commercial brands 
of salt: 

ANALYSES OF VARIOUS SALTS USED FOR CURING FisH.4 

Tele Spanish Doles 
: : salt, : salt, Determinations. Tra ree » {Di anand 

pani.b : Flake.c 

Per cent. | Per cent. | Per cent. 
Sodium chlorides ao eae we as anloct oe ae ee ast = lee ae ene as om lef letaamiiolels 95. 82 98. 05 99.78 
Galciumichlormd eset ee e.s sae eee oe ee ee ae atelier eee pices 32 FAQ aE eee te 
Galeitim sulphates sere eee ee ee tates aioie tele rel ate ma meat mala atta | faim lait emda i any ( 
Magnesium chi onid 6 ate. 3. -esis) eo eae see nel elaine eee 1219) |b eee - 00 
Mapnesium Sulphate a>. -2- 2-2-2 = 9 aes = Batre e Sinee ca meemeiaene eee Teo 80 00 
Sands ic cctnis soeiclawecielseicie eb iatince + oe ere cree einai Oe enna Staite elaomtolnetesiate siete tote 15 - 06 - 00 

a The sulphates were all calculated as magnesium sulphate and the calcium as chloride, except in the 
case of Diamond Flake salt, where no magnesium was found. In this case the sulphate was calculated 
as calcium sulphate. 

b These results were calculated to a moisture-free basisfrom the data in the table, page 18, Bitting, A. W., 
Bureau of Chemistry Bulletin No. 133. 

e Analyst, J. F. Stephl. 
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THE SALTING OF FISH. Pea b 

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 relative 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, therefore, 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 penetrate 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 a 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 slowly, 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 (C’ynoscion 
vegalis), which could be obtained in a nearly fresh condition almost 
all the year around in Baltimore, where the experimenter was work- 
ing. This 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 one half to 1 cm. in depth was found by experience 
to give the most uniform results. 

Thus 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 sample of weakfish, on May 1, as 2.34 per cent (fresh basis) 5 
on September 25 a similar composite sample contained 0.52 per 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 used 
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 etoiatl alum, or packer’s salt, 
which is so widely used in the fish-salting industry. The 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 with 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 
more than 1 per cent in chlorine. 

DISCUSSION, 

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, 3, 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. Asa 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 prepared 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 FisH DUE To 1 PER CENT 
oF CALCIUM CHLORIDE IMPURITY, EXPRESSED IN TERMS OF PER CENT OF 
CHLORINE IN Dry SAMPLE, AT 62.5° F. 

Per cent chlorine after— 

Analysis of salt used. Sereatopey (peso he | 

1 day. |4 days.|7 days. |10 days. 

Piresodium Chlorideucssascancccsecoseeeeanaces see Outenass oc-sen ae 9.8 16.2 19.6 19.5 
1010). be sone sh con sonhoenecotsoasosasorcoecansace Inner Ussacscscecce 2.6 11.0 16.0 18.7 

1 per cent calcium chloride, 99 per cent sodium | Outera........... 8.7 10.8 15.2 16.6 
chloride. 

ON ek seach cecaulesoccs coesekecenecunoe Necewed Inner beecasssecsss Psy 7.9 14.1 14.4 

20 to4cm. b64tolcm. 

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. 



94. THE SALTING OF FISH. 

TABLE 2.—RETARDATION OF PENETRATION OF SALT INTO F1sH “ Dur To 1 Per Cent 
or MAGNESIUM CHLORIDE IMPURITY, EXPRESSED IN PER CENT OF CHLORINE IN 
Dry SAMPLE, AT 68° F. 

Per cent chlorine after— 

Analysis of salt used. 

lday. | 3days. | 6days. | 9 days. 

a Inner section of fish, } 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 3 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 FisH DvuE To 4.7 PER 
CENT OF MAGNESIUM CHLORIDE IMPURITY, EXPRESSED IN PER CENT OF CHLORINE 
IN Dry SAMPLE, aT 68° F. 

Per cent chlorine after— 

Analysis of salt used. SHAN KOREN ONE | pee 

1 day. | 3 days. | 6 days. | 9 days. 

Piresodiimchloridesccsse seen eeeeeeerse eee eee Outer: eee eee 14.6 19.0 22.7 22.7 
DO eee aes eee ees soe Be eel naan ea eee nado Imnerio nse oseee he! 9.8 16.0 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. 
D Ost sacias Fes she citekishe sees «2 Pes ose es cae Tnnerj) 4.2 tebe eae 5.9 12.7 7 eel 18.1 

} 

aQto%cm. b4tolcm. 

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 SALT INTO FisH® Due To 10 Perr 
CENT oF Sopium SULPHATE IMPURITY, EXPRESSED IN PER CENT OF CHLORINE IN 
Dry SAMPLE, AT 68° F. 

Per cent chlorine after— 

Analysis of salt used. 

iday. | 3days. | 6days. | 9 days. 

Puresodiumvchlonidecece ccc acta nce cote d ces ee see eee ee 9.8 16.0 19.7 22.4 
7(5al 10.5 15.3 ily Ge! 

a Inner section of fish, 4 to 1 cm. 

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 per 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- 

vance. 
Both calcium chloride and magnesium chloride, as impurities in 

salt, caused a very noticeable whitening. ‘This whitening could easily 

et 
2 e = 

FEE EIS ie ia Ee 
il 2 3 4 5 6 7 8 9 10 

Fic. 1.—Curves show retardation of penetration of salt due to 1 per cent of calcium 
chloride impurity (section 3 to 1 em. depth). Figures at left indicate per cent of 
chlorine in dry fish; at bottom, time in days. 

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 18 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 along 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 

ih 2 3 4 5 6 7 8 9 10 

Fic. 2.—Curves show retardation of penetration of salt due to 1 per cent of magnesium 

chloride impurity (section 4 to 1 em. depth). Figures at left indicate per cent of 

chlorine in dry fish; at bottom, time in days. 

with salt containing calcium chloride increases very much more 
slowly. 

Figures 2 and 3 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 salting. 

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. 

Fic. 3.—Curves show retardation of penetration of salt due to 4.7 per cent of magnesium 
chloride impurity (section one-half to 1 cm. depth). Figures at left indicate per cent 
of chlorine in dry fish; at bottom, time in days. 

. 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.* 

INTRODUCTION, 

When the consideration of obtaining the relative values of different 
methods of salting fish was first taken up, the rate of penetration of 

«The analytical work reported in this section of the paper was done by J. F. Stephl, 

temporary assistant, U. S. Bureau of Fisheries. 

35286°—2i 15 
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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. 

Fic. 4.—Curves show retardation of penetration of salt due to 10 per cent of sodium 
sulphate impurity (section one-half to 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 
polypeptids in fish. However, the total amino-acid content of fish 
and brine 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 furnish 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 Tayler (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 Sérensen’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 elaborate 
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 apparatus. 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 precipitation, 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 protein 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 washed. One ec. 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 
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acid. Enough tenth-normal sodium hydroxide was then added to 
turn the solution very slightly pmk. 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. 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 suflicient 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 they were brought ashore. This was about 14 hours after 
capture. They were then immediately cleaned thoroughly. The 
following procedure was followed in salting lots numbered FA-1, 
FA-4, FA-5, and FA-6. These results are reported in Table 5, 
page 32. 

The 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 pickle. When packed, a weight of salt equal to 
one-third the weight of the fish was added. 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. 
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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, FA4, FA-, 
and FA-6 was held at 79° F. 

These large, constant-temperature vats were steel tanks. They 
were about half 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. Jt 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 figure was divided 
by the original weight of the fish in kilograms. The result is the 
weight 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 product 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 by 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 SALTED FISH. 

[Lots D refer to samples dry-salted, and lots S to those brine-salted.] 

Salting period. 

Weight , g 
: of salt i WEI Amino-acid Tate) Method of Analysis of anid Aver- to) nitrogen in 

cleaning. salt. naka age , fresh fresh fish 
me tem- |Length.) fish. Higstehaisie 

used. pera- 

ture. 

Per cent. Kgs. eh Days. | Grams.| Per ct. | Grams. 
WAS12 Depa s- Heads removed; | 5.0 calcium chlo- | ¢1.66 79 7| 4,000} 0.02 0.80 

eviscerated; well ride; 0.37  cal- 
washed. cium sulphate; 

94.78 sodium 
chloride. 

WA=4 2) eeraeleee ae (0 Ke re = 5.0magnesium | cl.25 79 7 | 8,000 . 02 . 60 
chloride; 0.37 
calcium sul- 
phate; 94.78 so- 
dium chloride. -. 

1 OU.) De OF ae (0 (a es = ee Se 99.78 sodium chlo- c1,25 79 7 | 3,000 - 02 - 60 
ride, Diamond 
Flake. 

BWA=62Diee peal: sack (6 (0a Aes ae ee ee oe Go2sie. 43S eS c1. 25 79 7 | 3,000 - 02 - 60 
DA=8:8 24.52 Heads removed; |-.-.--- doses 4 es b6, ¢1 75 9} 5,000 . 022 1.10 

eviscerated with 
exceptionofmilt 
and roe. 

DA=9:S -eecoslcccee (6 (1 ee 94.78sodium chlo- | %6, ¢1 75 9} 5,000 - 022 1.10 
ride; 5.0 sodium 
sulphate; 0.37 
ealeium sul- 
phate. 

Total amino-acid nitrogen at Amino-acid 
i andl nitrogen 

formed. 

Lot No. Por Physical condition of salted fish. 

Fish, kilo- 
ae . brine. Fish. | Brine. | Salt. ?| Total. | gram 

and fresh 
salt. } 

fish. 

Grams. | Grams.| Grams.| Grams.| Grams.| Grams. 
10/3 oI Dee 2. 20 0. 53 0. 07 2.80 2.00] 0.500 | Good; hard; whitened. 
FA-4:D_....- 1.17 .52 - 05 1.74 1.14 380 Do. 
RASS eec ee 1.00 - 50 -07 1.57 -97 -323 Good, hard; yellow-white. 
WA=6:D aa 1.07 - 48 - 06 1.61 1.01 . 336 
IDA=8:S) 05s 5 2. 46 2.09 | None. 4558, 8:45, 69 Obntehisd 2 bad fish; total number, 25. 
DA=9:S'2 E> 22 2.82 1.97 | None. 4.7 3. 69 .74 | Contained 3 bad fish: total number, 25. 

a The fish in this experiment were salted four hours after capture. b Brine. c Salt. 

DISCUSSION. 

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. 

More amino-acid nitrogen was formed in lot FA-1 than in lots 
FAM, FA-5, or FA-6. Lots 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- 
purity. 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 
any whose analyses are given in the tables of salt analyses. 

Salt sample number MD 16102 contained 1.33 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 per 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 is 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 
appreciable deleterious effect on the fish-curing properties of any 
salt. 

Effect of sodiwm 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 greath 
lowered, even though all other conditions were identical. These fist 
were salted in brine. For every gram of fish taken 1 ¢. 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 every 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 previously 
described. Lot 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 salts 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 a 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 from 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: 

PHYSICAL EFFECTS 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. Five per cent of sodium sulphate had 
practically no whitening action on alewives and very little hardening 
action. It 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 POSSIBLE 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. 

PRACTICAL 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. When a hard, white fish is desired, salts high in calcium and 
magnesium salts may wisely be chosen. However, if 2 soft, pliable 
fish is desired, pure salts should be used. : 
When the average temperature of salting is above 50° F., greater 

care 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 the 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 perfect 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 the 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 :alt 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, making 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 1.38 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. 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 6.—INCREASE IN AMINO-ACID CONTENT OF BRINES. 

[Figures refer to c. ec. N/10 NaOH amino acid contained in 25 ¢. c. of brine: Lots D 
refer to samples dry salted; lots 8, to those brine salted.] 

Brine collected after— 

Tem- 
Lot. r 5 = per- 

19 7 ature 
Ten, | JhaareL 5 days. |7 days. | 9 days. 

Gc: Cnc: Circ: (OF (0 xe: yA 
2 1D) 33 2 See ne eee ae. Se ae 4.7 5.0 5.1 ail 6.5 63 

eee ees ene a ey. ee lee See BV ER eens a Saini 1.3 2.0 21 2a 3.4 63 
3 1D) Saye Se needs prt Se OS eS eee 4.7 4.9 5.6 5.4 Gil 70 

ee ee tne yn A eee on Sava CE Nee ne aes 1.4 2.4 253 OAS | 4.2 70 
{8 ER aE OS ae Sa ok 2 LOIN ee eee bee er 4.4 5.2 5.7 5.9 7.6 75.5 

SS CRO BE nee Basisc 5 Baa de aS on SUSE eee ccm em ness 1.4 2.6 2.5 BBP 4.4 7H) 
5 1D) Ses is SN ee Se eee Se ee 4.4 Fut 7.0 7.6 8.5 80 

ee ek 2 ee oe ce am So ll ee ee i577 PAT 3.0 4.2 25.3 80 
6JD ae SS Naa ea AE OL ees Se: Oe ee ee 4.1 4.8 8.7 a9.6} @10.1 87 

ROR Ge AOSD DES Or Sot CSE Se SI eee ee ean 1.3 3.4 ah at a5.2 a7.2 87 
48 Rea PRMRRY ate Sen Nohara spe Nay yo i a 4.4 7.2} @10.3 | 413.0] @16.0 93 

{See ry entry ego aE ee PO ie oe oh Teil 3.4 a4.6 26.6 a9.5 93 

a Spoilage 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. c. in the dry-salt method 
was probably due to the rapid movement outward of the water in 
the fish. 
When the amino-acid titration values rose above 9 c. 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. N/10 alkali, the fish were observed to be 
spoiled. This was noted at five days for those at 98° 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 5, to those brine salted. ] 

Weight Weight | Vol- 
Lat. of fish. Volume. Lot. of fish. | ume. 

Kg. (Oh fos Kg. Cre: 
2D) oan ie oe ee St Re en 2.6 LORE OD ete aan ashes oop eee eer 2.6 780 
DSc sea oe ace ue Sresae es acise aes 1.3 OSD! ROR cassie no lanai sia aise a is alam siete 1.3 1,625 
SD) es ovnOek Mine SUS PAPE ba S 2.6 SHON EG Died ethos saa neotemene Meme eaas wae 2.6 850 
BiSiocdashcehe acoA ane Eee nee ae 1158; iGO) A GISIES SEE Se OP Beet onis anounae seca ce 1.3 1,670 
UDR GR LED ta O28 ARLENE Ae 2.6 SEOUL ena coat see cet eee. oe 2.6 680 
1A ae artic BEE a= ene 1.3 IMG LON dian Seb eaee tease eee bee site Sar 1158} 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. 

Tapte 8.—Torat AMoUNT oF AmMrENO-AcID NITROGEN FORMED IN BRINES. 

[Lots D refer to samples dry salted; lots §, to those brine salted.] 

Total amount amino nitrogen after— 

Temper- 
Lot. ature. 

19 hours. | 67 hours.| 5 days. | 7 days. | 9 days. 

Grams. | Grams. | Grams. | Grams. | Grams. wae 
5 {8 Seeae Ele Bets ee eee Bore ae cece 0. 203 0. 215 0. 220 0. 220 0.311 63 
SNS eee aos, eae Ae See = ae eats rae eee - 115 -168 . 176 - 238 - 304 63 
3 8 ae a b Siicte smpeta btn Peele ee acne ~ 27 . 224 254 . 250 - 328 70 
| Se eee en aOR Le sh seme eee - 130 ~215 . 205 - 247 . 380 70 
4 Dy oats ce cancels Cee mete Sette cet aame . 201 . 238 . 259 - 270 .349 osts 

Boe aes PAL aa hac ee eitne SRE See See es ae - 138 . 242 . 233 . 298 ~412 NS 
Fey fi Dine ie eee A ee des es ete a a ae . 192 ~222 .310 . 367 - 412 80 
SV See. cee See SS ee tel ce ee Be aes eee - 112 . 246 52783 . 392 - 498 80 
6 TPS 8 See Seg SU Gel nie ae RE, tN co ne - 197 . 230 .414 - 505 Hbo2 87 

Se so re Bs Soe es Rae See Bead 2, de . 126 -317 . 345 - 488 .677 87 
7 {8 Pe I ae ahs a me eee Pee fea eae - 168 273 - 392 . 499 . 614 93 

Sih tle Sah | oi Ne Bs hl a Nee SS - 104 .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 PER KILOGRAM 

oF FISH. 

[Lots D refer to samples dry salted; lots 5, to those brine salted.] 

Amino-acid nitrogen per kilogram of fish after— 
Temper- 

Lot. ature. 

19 hours.| 67 hours.| 5 days. | 7 days. | 9 days. 

Grams. | Grams, | Grams. | Grams. | Grams. hs 
2 Dees esae so peccpescbele te ceases He eee 0.078 0.083 0.085 0. 085 0.119 63 

SES ere es ee ee eb sbc asia smcamaeisat 089 2129 135 183 234 63 
3 Die Oe Soe ee oe Ue Sl ee ee O84 - 086 098 097 126 70 

Oe oka e corts oases atince oe se eee ae 100 . 165 158 190 292 70 
{8 See Cele hs CMe oe ca oat hare ae pe tte 077 - 092 099 104 134 75.5 

tS Lose Adal eee NE eee pea ae ye SS 102 . 186 179 228 316 75.8 
5 1 Ye Ry UR A eM A 074 . 086 119 141 158 80 

Beacon cc i ie idl Goan ek. te ee 086 . 189 . 210 300 383 80 
6 De Rae aes ore eas Slee hic. woe cee cee 076 . 089 .159 195 208 87 

See ea ee AER AE ee Dok oe Bd ee | 097 244 . 266 377 510 87 
a8. Des oS Li i Peele els ac aas Sepseeintates 065 - 105 2151 193 236 93 

See UE ems RR Ma EN ited Sie Ue | 080 . 238 . 320 465 666 93 

At the end of the experiment samples from each lot were cooked. 
All the fish salted at 87 and 93° F. 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 sample of the fresh squeteague 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.—ToraL AMOUNT oF AMINO-ACID NITROGEN FORMED DURING SALTING 
PERIOD.@ 

[Lots D refer to samples dry salted; lots 8, to those brine salted.] 

Average Waiehit 
Amount | Amount | tempera- of Amino-acid nitro- 

Lot ofsalt | of brine | ture of cer gen in fresh 
used. used. | salting. wes fish. 

period. fish. 

Grams. (OL (e- a Grams. | Per cent.| Grams. 
2 DBR ek 2d hc oe Aone eta aes: 990M escaele cece 63 2, 600 0. 022 0.572 

See sks. aa. oS peeeeese = 20 1,300 Be 1,300 - 022 - 286 
Di actiae Cnc cinice tes smateemsoseee & ON iaaeisiese cic 0 2, 600 . 022 ate 

SUNS ideo ac <7ck wee iy 250 | 1,300 if 1, 300 022 1286 
1D) 5 Sa eee ee ra seal  EERNM eaSodaeeco 5.5 2,600 . 022 Ole 
SORer ar coe 35) 5 eee ae wed 250 1,300 75.5 1,300 - 022 . 286 
1D 5p oes ee ea ee ee eR ee Quis ssscees ec 80 2, 600 - 022 3 Ole 
cc Sede eae ee eee ae oa 250 1, 300 80 1, 300 022 - 286 
10) 0 SS oe ee ee oan 0 Niets sejcie = oc 2,600 +02 12 
See aces hae ae 250 1, 300 87 1, 300 022 . 286 
IDES 32? Sas Gea eee ONS eee cc 93 2,600 . 022 . 572 

yee t ae 250 | 1,300 93| 1,300| 022 286 

Total amino-acid nitrogen at | Amino-acid nitrogen 
end in— formed. 

Tn- | Physical condi- 
Lot. Fish, ey rane tion 2 peltes 

ee . rine : over : Fish. | Brine. | Salt. | 3,q’| Total. | gram dry-salt 
fresh 

salt. fish meth- 
i od. 

Per 
Grams.| Grams. | Grams. | Grams.| Grams.| Grams.| cent. 

2 1D eae ee SR lee ne ag 0.660 | 0.311 0.056 1.027 0.455 Gy Bee esses Good. 
Seas 2s eee ee Depans Be chcseye 333 - 304 . 000 . 637 .3ol . 270 54 Do. 

Hg Soe Ree ee oe . 675 -328 - 065 1.068 - 496 SEO SCS Do. 
ee ints alana cama nea . 285 . 380 . 000 - 665 .379 - 292 54 Do. 
1058 See Ee er . 783 -349 - 053 1.185 - 613 S236) le amajscee Fair. 
Sth ee meee ao . 302 - 412 . 000 . 744 - 458 . 302 49 Do. 
1 De, Ae Bele Seek Sees ati sae b. 934 -412 . 078 1. 424 . 854 Sy Tell [Seer Do. 
SE ae et ee ee See ore 6.451 - 498 . 000 - 949 . 663 - 510 55 | Spoiled. 

6fD PSY! ee ae ciainialotieyomtaehe re 61.276 - 532 - 068 1.896 1.324 SOLOM Ee eeasoe Do. 
VWSisc55.5 2h Bete seeks aeceees ae 6.594 . 677 -000 | 1.271 - 985 . 756 48 Do. 
7 ND) eee OIE Sereic Save ciel gaelarcie 61.492 .614 . 096 2. 202 1.630 S029) | jererce cera Do. 

Seer ees Se eee b .610 867 .000 | 1.477] 1.191 .916 45 Do. 

a In this experiment the fish were cleaned after two days’ icing by removing the heads, eviscerating, and 
washing carefully, and were salted for nine days. 

b’ Number is slightly high because of the accidental discard of the sample by one of the writer’s coworkers. 
The result given is from sample taken three days after the fish had been 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 detecting 
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 (3.5 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 SAMPTE, AT 70° F. 

Per cent chlorine after— 

Method of salting. Section of fish. 
1 day. | 4 days. | 7 days. |10 days. 

Dry Salted ssc sss - sence eects sc socc ecm sn See etee ee 9.8 16.2 19. 19.5 
DO aE coaees a cloeenctccis ooeee seer eee ene 2.6 11.0 16.0 18.7 

IBTINE/SAlTEM a). Se sec ces se ciceoe crac sees cee ates 8.4 15.3 17.3 17.8 
Qe secrete ee ace credo cell taet.s wauine Seen 1.8 8.3 12. 15.7 

a0 to}4cm. b4tolcm. 

DISCUSSION. 

The percentage of salt in both sections is higher throughout in 
the 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 slowly. However, 

the retardation of the rate of penetration is less marked. This sug- 

gests the possibility that small differences in salt content of fish may 
be responsible for much greater differences in the rate of decom- 

position of the fish. 
Figure 5 illustrates graphically the data given in Table 11. It 

should be noted that the difference in chlorine content gradually 

increases. 
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Fic. 5.—Curves show comparative. rates of penetration of salt into fish when dry salted 
and when brine salted (section one-half to 1 em. 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 dry-salted 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 brighter 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 bacteria 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 penetrates 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. . 

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 may 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 MORE ECONOMICAL, 

The dry-salt method involves a little more work at the beginning 
of the salting period; for more labor is involved in thoroughly 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 operation 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, therefore, for the brining 
of fish in order to save labor, as in the long run this process is not 
economical in respect to labor. 

At present the used pickle from both processes is thrown away. It 
is the custom to save the surplus salt used in the dry-salt method. A 

great deal more pickle is left at the end in the brine method. This 
involves a greater loss of salt, when it is discarded, than when the 
smaller amount of dry-salt pickle is thrown away. The dry-salt 
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method is, therefore, more economical in regard to salt, as well as to 
labor. 

SUMMARY. 

1. The formation of amino-acid nitrogen was followed in the brine 
during the salting of fish by two methods—salting by use of dry 
salts and salting by use of brine. 

2. The total amount of amino-acid nitrogen formed during salt- 
ing was calculated. 

3. More amino acid was formed by the brine method of salting. 
4. The estimation of the amino-acid nitrogen content of fish and 

brine was suggested as a means of detecting and also forecasting 
spoilage. 

5. The rate of penetration of salt into the squeteague when salted 
with dry salt and when salted with brine was determined. Salt 
applied dry goes into the fish more rapidly. 

6. Samples of the fish salted by the two methods under considera- 
tion were cooked. It was found that all of the fish salted with dry 
salt at 80° F. were edible. Those salted with brine were unfit for 
consumption. 

7. The dry-salt method was found to be more economical both of 
labor and salt. 

These results show that the dry-salt method of salting fish, as 
practiced commercially, is much more efficient in preserving fish than 
the brine method. The dry-salt method is also the more economical 
of the two. 

III. INFLUENCE OF METHOD OF CLEANING FISH FOR SALTING. 

INTRODUCTION. 

IMPORTANCE OF METHOD OF CLEANING, 

It has always been known that the method of cleaning a fish pre- 
paratory for salting has an important influence on the quality of 
the product. From the first the writer noted that the salt penetrated 
more rapidly through the cut fiesh of fish than through a surface 
covered with skin. This was first noticed while following the pene- 
tration into the fish of salt containing calcium chloride. The ecal- 
cium chloride produced a marked whitening of the tissue. This was 
observed to proceed more rapidly on the cut side of the fish than on 
the side covered with skin. 

The common practice in rating the quality of a salted herring or 
alewife is to break the fish open so that the backbone is exposed. 
The odor of the dark red or brown spots is then observed. The 
experienced fish salter knows that these spots are the first parts of the 
fish to spoil. They are caused by the coagulation and partial de- 
composition of the blood. Most fish salters seem to realize that the 
blood is the most unstable substance contained in fish, for they rate 
the efficiency of different procedures in fish salting by the amount 
of blood that the processes “draw out.” They are well aware of the 
fact that round fish can not be salted at as high a temperature as cut 
fish. Numerous fishermen have advised the writer that very little 

39286 °—21——16 
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trouble would be encountered in salting any fish if care would be 
taken to scrape the blood away from the backbone and then wash 
all the blood out of the fish. 

These and other similar observations showed the importance of 
the mode of cleaning as a factor in fish salting. A series of experi- 
ments was, therefore, carried out for the purpose of learning which 
method of preparing fish for salting was the best. 

COMMERCIAL METHODS OF CLEANING. 

Uncut fish—Large quantities of herring and alewives are annually 
salted round, or without cutting. Some of these are washed, but 
other fish salters do not wash their round fish. 
Pipping—When herring are salted by the Scotch method, they are 

pipped or gibbed. This involves the cutting of the fish at the throat 
so that the gills and viscera are all removed, with the exception of 
the milt and roe. The head is not cut off. When fish are cut in this 
way it is difficult to remove the blood contained in the abdominal 
cavity. 
Peat a Headless roe” fish are prepared by partially cutting 

off the head of a roe fish, usually river herring; then the head is 
pulled off in such a way that the viscera, with the exception of the 
roe, are pulled out. Little blood may be washed out from fish 
cleaned in this manner. In some cases this procedure is altered by 
cutting the fish down the belly in addition to beheading. 

Cutting—The greater proportion of the river herring are salted 
after the heads and bellies have been cut off. In most cases this is 
done by the cutter in one operation. 

Cutting and scraping—In some vicinities small quantities of river 
herring are salted after being cleaned perfectly. The heads and 
bellies are cut off, and then the abdominal cavity is scraped until all 
the blood under the backbone and all the membranes are removed. 
Fish cleaned in this way are usually consumed locally. 

Splitting —Larger fish, such as the mackerel, cod, haddock, cusk, 
and the like, are usually eviscerated and split. This is considered 
essential for proper salting. 

EFFECT OF CLEANING ON PROTEIN DECOMPOSITION. 

METHOD. 

The work on cleaning was done on the river herring. Two hun- 
dred and fifty pounds of river herring were purchased from a local 
Albemarle Sound fisherman. These fish were iced as soon as they 
were received from the boat, which was about two hours after their 
capture. The fish were divided into 8 lots: 2 lots of 1,000 grams 
each were salted round; 2 other lots were pipped; 2 lots were cleaned 
by cutting off the heads, cutting the fish the length of the belly, and 
removing the entrails, with the exception of the milt and roe; and 2 
lots were cleaned by cutting and scraping.’ The heads and viscera 
were removed, including the milt and roe. These fish were then well 
washed, and blood and membranes were scraped out of the abdomi- 
nal cavity. Great care was taken in this case to remove all visible 
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blood, including that underneath the backbone. All the lots were 
then weighed out. Exactly 1,000 grams of cleaned fish were taken in 
each case. They were salted in dry Diamond Flake salt, which is a 
fine, pure, granulated salt. Three and a third pe aaa of salt were 
used on each lot during the first packing. The following day 833 
grams of salt were added to each lot of fish. 

One lot cleaned in each way was placed in each of two constant- 
temperature compartments, which have been previously described. 
One of these constant-temperature compartments was regulated for 
79° F. The other was set for 88° F. Both these temperatures, it 
will be noted, are very high for salting fish. The results of these 
experiments are given in Table 12. 

TABLE 12.—DEVELOPMENT oF AMINO-AcID NITROGEN IN FISH CLEANED IN VARIOUS 
WaAys.2 

Average 
tempera-}| Weight | Amino-acid nitro- 

Experiment No. Method of cleaning. ture of | of fresh gen in fresh fish 
salting fish. (4 hours). 
period. 

oY Grams. | Per cent.| Grams. 
BAKU eeescsectt st. Nocleaning; salted round: .:-.....2...2.... 79 1,000 0.029 2.90 
13). ep pO ee eee Pip ped eseesan sete ea eeeen caseemaccine ates 79 1,000 - 027 2.70 
AS Mayne hicice cence Head cut off; abdominal cavity split open; 79 1,000 . 022 2.20 

viscera removed, with exception of milt 
and roe. 

BiAws so ssecshesce Cleaned perfectly; milt and roe removed. . 79 1,000 020 2.00 
Amp eccicwseweones Nocleaning; salted round...............-.- 88 1,000 029 2.90 
BAHGS 23sec Pippodsses uss aA wee Seep we A a CaS ee 88 1,000 027 2.70 
BA cctccsccesces Head cut off; abdominal cavity split open; 88 1,000 022 2.20 

viscera removed, with exception of milt 
and roe. 

PARR eco ece cs cemiee Cleaned perfectly; milt and roe removed. .. 88 1,000 020 2.00 

Total amino-acid nitrogen at end in— | 4™ino-acid nitro- 
8 gen formed. 

all ehysiealv condition (of Experiment No. y 
ay Fish, Per fish. 

Fish. Brine. Salt. brine Total. | kilogram 
and salt. fresh fish. 

Grams. | Grams. Grams. Grams. | Grams. | Grams. 
137 \ 2 ERE eer ca 7. 88 2.52 0. 22 10. 62 7.72 0.77 | Badly spoiled; bloated. 
IAD a see? oA 6.66 2.09 -29 9.04 6.34 -63 | Spoiled. 
IBV AS 1 eee 6.80 2.06 -19 9.05 6.85 68 Do. 
1 eee 3. 83 1.70 13 5. 66 3. 66 .37 | Excellent condition. 
BIA m Os Se) co olosucee 10.70 3.08 35 14.13 11.23 1.12 | Badly spoiled; bloated. 
TeV eG oe eee Ueto 2.40 -20 10.35 7.65 .76 | Badly spoiled. 
Am eee as 2 a: 7.72 2.45 .22 10. 39 8.19 . 82 Do. 
13V.\= 0 28 eee 4.60 1.95 .14 6.69 4.69 .47 | Excellent condition. 

4 In this experiment the fish were dry salted for nine days, four hours after capture, with 4.166 kilo- 
grams of Diamond Flake salt (99.78 per cent NaCl). 

DISCUSSION. 

The remarkable thing about this experiment is that all the fish 
salted were entirely spoiled except those cleaned perfectly. Even the 
lot of perfectly cleaned fish which was salted at a temperature of 
88° F. throughout the salting period was found to be in perfect con- 
dition at'the end. These fish were cooked and sampled by six per- 
sons. AJ] pronounced them to be far superior to the commercial salt- 
fish product. One critic went so far as to say that they were on a 
par with the fresh river herring. 
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The results of the chemical analyses for amino-acid nitrogen in the 
various samples verifies these observations. Both perfectly cleaned 

Cut Surface 
Fic. 6.—Whitening of fish after 

1 day in brine. 

Skin 

White 

Dark 

Cut Surkace 
Fic. 8.—Whitening of fish after 10 

days in brine. 

Cut Surface 

lots ran very low in amino acids. This 
shows definitely that there was very 
little protein decomposition. 

The results given in Table 12 show 
that round fish spoil very easily when 
salted. This is a very poor way to salt 
fish unless the weather 1s very cold. On 
comparing BA-2 with BA-3, and BA-6 
with BA—‘T, the writer is forced to the 
conclusion that it makes very little dif- 
ference whether the fish are cut the 
length of the belly or not. It may be 
that those cut open, BA-3 and BA-, 
were infected with bacteria during the 
process. At these high temperatures 
bacteria seem to thrive even in the pres- 
ence of the salt. This was evidenced 
by the bloating of all the round fish, 
due to the accumulation of gas in the 
belly. This also took place in some of 
the pipped fish. 

The writer wishes to point out that 
the only difference between lots BA-3 
and BA-4 and between lots BA-7 and 
BA-8 was that BA-8 and BA-7 con- 
tained milt, roe, and blood. These sub- 
stances were, then, alone responsible for 
the spoilage. No other factor could be 
the cause, as the procedure in handling 
was the same in every respect. The 
question then arises as to which caused 
the spoilage—the blood, roe, or milt. 

Previously a similar experiment had 
been attempted, except that the work 
was carried out in a commercial plant 

and was merely qualitative. This 
, Or ay experiment was not quite so suc- 

cessful, for at a lower tempera- 
ture, 80° F., some of -the fish 
spoiled. However, the majority 
were in excellent condition. 

Skin Upon examination, the spoiled 
fish revealed that the work of 
removal of blood before salting 

Whrfe had been carelessly done, for 
blood was found under the back- 
bone, above the vent, in every 
spoiled fish. None of the good 
fish showed traces of blood. Un- 
fortunately, no attempt was made 

Pra. opr ean ot after 6 days to salt milt and roe at high tem- 
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peratures. Such experiments would show whether these substances 
are partially responsible for the spoilage. However, both the milt 
and roe must be removed if all of the blood be taken out of the fish. 
This is, therefore, a point of secondary importance. 

ACTION OF THE SKIN. 

METHOD. 

The skin of fish is known to be a membrane which is more or less 
impermeable to the passage of dissolved salts. In the work on pene- 
tration of different salts it was noted that the penetration of salt into 
the fish took place much more rapidly through the cut flesh than 
through fish covered with skin. In the experiments on the penetra- 
tion of salts containing calcium salts as impurity the passage of the 
salt into the fish could be followed very easily, for as the salt passed 
into the fish the fish became very white. This gave an easy way of 
estimating the rate of penetration of the salt into the different parts 
of the fish. The fish were cut on different days. The depth of the 
whitening was measured and the cross sections were drawn to scale. 
The diagrams are given to show how much more rapid the penetration 
of the salt is through the cut surface than through the skin surface. 

Figure 6 shows the appearance of a cross section of a squeteague 
after it had been in salt for one day. The whitening had pene- 
trated 5 mm. on the cut surface, but the whitened condition was 
found only 1 mm. under the skin. Figure 7 shows a cross section 
of the fish after it had been salted for six days. At this time the 
line between the light and dark portions of the section was not so 
distinct. Figure 8 shows a section of the fish near the end of the 
salting period, which was 10 days. There is yet a portion of the fish 
which was not white. This shows that the fish as yet was not 
salted uniformly throughout. The fish became entirely white 
throughout on the thirteenth day. 

In order to gain a more accurate idea of the retardation of the 
penetration of the skin by the salt, some experiments were tried to 
determine the relative rate of penetration of salt to skinned and 
unskinned fish. In these experiments both skinned and unskinned 
squeteagues were salted in dry salt by the ordinary procedure, as 
described previously. The salt used contained 1 per cent of calcium 
chloride. This is about the purity of the average salt used for the 
salting of fish. 

The penetration of the chlorides into the fish was determined by 
analyzing different sections of the fish from day to day. The pro- 
cedure followed has been described in the first part of this paper. 
The results of the analyses of the sections from one-half centimeter 
to 1 cm. in depth are given in Table 13. 

TABLE 13.—CoMPARATIVE RATE OF PENETRATION OF CHLORIDES 2 INTO SKINNED 
AND UNSKINNED FISH,? EXPRESSED IN PER CENT OF CHLORINE IN Dry FIsH. 

Per cent chlorine after— 
Mode of cleaning. 

22 hours.| 4days. | 7 days. | 13 days. 

a Analysis of salt used, 99 per cent sodium chloride, 1 per cent calcium chloride. 

6 Inner section of fish, 4 to 1 em. 
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DISCUSSION. 

These data show that salt penetrates skinned fish at approximately 

double the speed it enters unskinned fish. Therefore, skinned fish 
may be salted in about one-half the time required for unskinned 
fish. Of course, it is not practical to skin most fish before salting; 
but these results show the great advantage gained in splitting a 
fish wherever this procedure may be followed. In hot climates the 
length of the salting period, the period of danger, may be cut in 
two. 

St. Johns River shad are successfully salted in Florida by the 
present methods. Attempts at salting St. Johns River alewives have 
repeatedly failed. The reason for the successful salting of the shad 
may be because the shad are split and washed before salting. The 
alewives are salted without splitting. Due to this splitting, the salt- 
ing period of the shad may be shorter than the salting period for the 
alewives. 

PRACTICAL APPLICATIONS. 

This work on the methods of cleaning proves beyond doubt that 
the chief cause of spoilage of fish during salting in hot weather is 
the decomposition of the blood ‘contained in the fish. This seems to 
show that the problem of salting fish in warm climates is in reality 
a very simple one. 
What must be done, then, in order to salt the alewives of the 

Florida rivers successfully during warm weather? The only change 
from the North Carolina method necessary is that greater care must 
be taken to remove every bit of blood and viscera. This can be ac- 
complished if the roe and buckroe are removed in the cleaning opera- 
tion. These may be canned profitably. After cleaning, the under 
side of the backbone should be scraped so that all the blood and mem- 
branes in the abdominal cavity are removed. A 20-penny nail is an 
instrument that can be conveniently used for scraping the backbone. 
The head of the nail may be ground thinner on an emery wheel. This 
operation sharpens the head so that it cuts out the membranes with- 
out much pressure. A single operator can easily scrape out a thou- 
sand fish in an hour. After scraping the fish they should be soaked 
in cold water for at least one-half hour. This dissolves practically 
every trace of the blood. It is good practice to wash the fish in a 
false-bottomed wheelbarrow with a powerful stream of water. After 
soaking the fish they should be packed in dry salt. 

The above method of cleaning fish pays, even though the salting is 
done in a climate where this procedure is not essential; for extra 
washing and cleaning produces fish of much finer quality than those 
produced by the old methods. The up-to-date canner is using every 
possible precaution to avoid the presence of blood in his canned fish, 
so as to produce an entirely white fish. The well-washed fish when 
salted does not undergo a discoloration due to the presence of blood. 
The strong taste of salted river herring is eliminated in the washing. 

Perfectly cleaned fish, salted at high temperatures, should bring 
a better price than the old dirty-looking product produced in the 
North. The public would soon learn of their improved quality. 

All large fish salted in warm weather should be split, and care 
should be taken to remove the blood. This should be less difficult in 
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the case of the split fish, for the blood would be almost entirely ex- 
posed to view. The splitting would also greatly decrease the length 
of the salting period, due to the more rapid penetration of the salt. 

SUMMARY. 

River herring, cleaned by various methods, were salted at very 
high temperatures. All save those from which all roe, milt, and 
blood had been removed spoiled. Perfectly cleaned river herring 
were salted at a temperature of 88° F. It was concluded, therefore, 
that the chief cause of spoilage of fish during salting is the decom- 
position of the blood remaining in the fish. The rate of penetration 
of salts into skinned fish was compared with the rate of penetration 
of salt into fish before skinning. It was found that salt penetrates 
skinned fish at about double the speed it enters unskinned fish. This 
proves the great value of splitting fish preparatory to salting. These 
results are of great value in a practical way, for they show that if 
proper care be taken in the cleaning of fish, it is probable that they 
may be salted in any hot weather anywhere in the United States. 
With only an hour’s extra work per thousand of river herring, these 
fish may be prepared for salting in hot weather. The salt-fish prod- 
uct prepared by this extra care in cleaning is of much better quality 
than the commercial salt fish. 

IV. INFLUENCE OF FRESHNESS IN SALTING FISH. 

INTRODUCTION. 

Staleness in fish is undesirable. However, more or less staleness is 
always unavoidable. It seems reasonable to suppose that during 
colder weather staler fish may be salted than during hot weather. 
Few data in the literature concerning the limits of freshness are of 
value, for there are no standard methods of judging staleness. Most 
writers on the subject have used various physical criteria to estimate 
the relative freshness of stale fish. Some of the physical qualities 
that have been used as criteria are: 1. The presence, or absence, of a 
reddish discoloration on the ventral aspect of the backbone. 2. The 
odor. 38. The manner in which the flesh separates from the back- 
bone. 4. The appearance of the abdominal walls. 

The use of such criteria leaves too much to the judgment of the 
investigator. In other words, the personal equation plays too promi- 
nent a part. There are really but two ways of fairly stating the de- 
gree of freshness of any fish. The first and most accurate way is to 
give the number of hours since the fish was caught and the tempera- 
ture at which it has stood for that time; the other is to state its chemi- 
cal analysis. The per cents of amino-acid nitrogen and of ammoni- 
acal nitrogen are particularly indicative of the condition of the fish. 

In experiments previously described the number of hours the fish 
had been out of the water before they were salted has been given 
wherever possible. Since it was impossible to obtain live fish, stand- 
ard freshness was considered as a fish transported in a boat at atmos- 
pheric temperature for two hours. Then the fish were iced and 
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cleaned, and after oeing iced for two hours were salted. There was, 
of course, the error caused by the difference in temperatures of differ- 
ent days. However, since at no time was the atmospheric tempera- 
ture above 80° F., little decomposition took place in the two hours. 

Since fish spoil : so quickly during hot weather, an attempt was made 
to find out how fresh they must be in order successfully to salt them 
at various temperatures. This should show whether the cause of 
spoilage during salting in hot weather was through the use of stale 
fish 

Insufficient work has been accomplished to obtain any very definite 
data concerning the necessary freshness of fish for salting. Unfortu- 
nately, the work was carried out at too high temperatures, and all of 
the stale lots of fish spoiled. 

METHOD. 

Eighty pounds of glut herring (Pomolobus cstivalis) were ob- 
tained after they had been out of the water for four hours. During 
this time they had been kept at approximately 60° F. They were 
divided into five lots and kept at 64° F. One lot was immediately 
cleaned, washed, and dry salted according to the usual method. 
After 16 hours a second ‘lot was cleaned, washed, and salted; and 
after 24 hours a third lot was cleaned, w ashed, and salted. The first 
three lots were cleaned by beheading and eviscerating the fish, with- 
out removing the milt and roe. After 33 hours the two remaining 
lots were cleaned and salted. One of these lots was cleaned in the 
same manner as that of the first three. The other was cleaned more 
perfectly. The milt and ree were taken out, and the blood was 
scraped out from under the backbone. These fish were given an 
extra washing. 

The five lots of fish were allowed to stand 15 days (from day of 
catch) before the analyses were made. For this reason the amounts 
of amino acids found were higher than in comparative lots which 
were analyzed at the end of nine days. The total amounts of amino- 
acid nitrogen formed were computed as before. The results are given 
in Table 14. 

TABLE 14.—-DEVELOPMENT OF AMINO-ACID NITROGEN IN FRESH AND STALE FISH 
AT 64° Fie 

Time 
between Weight Amino-acid nitro- 

Experiment No. capture Method of cleaning. of fresh gen in fresh 
and fish. fish. 

salting. 

FTours, Grams. | Per cent.| Grams. 
Y Fis ede Wie Ae Bo 4 | Head and viscera removed, with the 6, 000 0. 022 ISR 

exception of the milt and roe; 
washed once in ice water. 

TNO RS SRD LY AE QOySE ERE GOL es SES Se ee 6, 000 . 022 1.32 
Ja 5 7 Dine Muli eee eee QBialee aoe MO is om cpereiin ot aio o ah oe ae ROE eee 6, 000 . 022 1.32 
Jie als cee ae epee Spi laeens GOssea ee Ate stole cape eee eee 5, 500 . 022 1,21 
Timi idh cia Seca Re eee 35 | Head, blood, and all viscera removed; 5, 500 . 020 1.10 

washed twice in ice water. 

a Tn this experiment the fish were dry salted for 15 days with 2,200 grams of chemically pure sodium 
chloride. 
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TABLE 14.—DEVELOPMENT OF AMINO-ACID NITROGEN IN FRESH AND STALE FISH 
Av 64° F.—Continued. 

Total amino-acid at end in— Amino-acid formed. 

Experiment No. Fish, Per kilo- Ebysicel SOAs 
Fish. Brine, Salt. |brine,and} Total. gram 

Salt. fresh fish. 

Grams. Grams. | Grams. Grams. Grams. Grams. 
Palieicen es sam access 5. 06 1.19 0.51 6.76 5. 44 0.91 | Good. 
Vb OX SR en ea ee 7.28 1.51 43 9. 22 7.90 1.32 | Tainted. 
Deane venice enclose cise 7. 86 1553 44 9. 83 8.51 1.42 | Spoiled. 
Yj ecm es Abe 5 Te 8. 54 1.60 -40 10. 54 9. 33 1.70 | Badly spoiled. 
Via Sy ees oe ae ee 4, 54 1.51 .30 6.35 5.25 -95 | Tainted. 

' 

DISCUSSION. 

Sixty-four degrees Fahrenheit is very close to the maximum tem- 
perature for salting fish containing blood, milt, and roe. For this 
reason all the stale fish spoiled. However, a comparison of the re- 
sults obtained in lots Z-4 and Z-5 shows quite plainly that the roe, 
milt, and blood are the first portions of a fish to spoil at lower 
temperatures. This suggests a method of dealing with all stale fish. 
Evidently much staler fish may be salted if they are perfectly 
cleaned than if they contain blood, milt, or roe. 
Two other experiments at higher temperatures were tried which 

verify these results. The other experiments were conducted at 75 
and 79° F., respectively, which temperatures were so high that all 
the fish spoiled. These experiments were almost exact duplicates of 
the experiments reported in Table 14; hence they will not be de- 
scribed in detail. The fish were cleaned and salted at 4, 10, 14, and 
28 hour intervals. Four lots of fish were kept at 75° and four at 
79° during this period. The 4, 10, and 14 hour lots were only par- 
tially cleaned, the roe, milt, and blood being left in and the fish 
washed but once. The 28-hour lots were cleaned perfectly, the roe 
and milt being removed and the blood scraped out. Lot Z—5 was 
treated in the same way. All of these lots were salted in brine. The 
results of the calculations of the total amounts of amino-acid nitro- 
gen formed are given in Table 15. 

TABLE 15.—DEVELOPMENT OF AMINO-ACID NITROGEN IN FRESH AND STALE FIsH 

AT 75 aNp 79° Fe 

Time Average : Beate 
between ence Weight Saat ete a 

Experiment No. capture Method of cleaning. ture of | of fresh Sage ae 
and salting fish. 4 hours) 

salting. period. Ce rauEs)- 

Hours. Suis Grams. | Per cent.| Grams. 
DIAS Se yeeiacise sin <== == 4 | Head and viscera removed 75 5, 000 0. 022 1.10 

with exception of milt 
and roe. Washed once in 
ice water. 

DAG eens cetestice cis i leonse GOs eet oe acjigiccse ssc 75 5, 000 . 022 1.10 
ACE oe ene 145 | Eee ome ie taco 75 5, 000 . 022 1.10 
ARTE cas cscs tactessck 28 | Head and all viscera re- 75 5, 000 - 020 1.00 

moe. Blood washed 
out. 

DUNS SS Sk po cdopocecan 4 | Head and viscera removed 79 5, 000 . 022 1.10 
with exception of milt and 
roe. Washed once in ice 
water. 

1D ecasoscnSorecne LOW Cees COe eee nae tomas e bs. 79 5, 000 - 022 1.10 
DIAS es astisiede coda ie aeeoe Coss aeeee seeks eed Zh 5, 000 - 022 1.10 
DA ra cileisiais meine 28 | Head and viscera removed. dk 5, 000 | . 020 1.00 

Blood washed out. 

«In this experiment the fish were salted for nine days in 5 liters of brine prepared from Diamond Flake 
salt {NaCl 99.78 per cent) and 1 kilogram of this salt. 



52 THE SALTING OF FISH. 

TasLe 15.—DEVELOPMENT OF AmINo-AcID NITROGEN IN FRESH AND STALE FisH 
AT 75 AND 79° F.—Continued. 

Total amino-acid nitrogen at end | Amino-acid nitrogen 
in— formed. 

Experiment No. piyeical ene 

; : Per kilo- ous: ' 5 Fish, brine 
Fish. Brine. oa d Sai, Total. gram 

Z fresh fish. 

Grams. Grams. Grams. Grams. Grams. 
DA=8). 6 co.cc seetnse et 2.46 2.09 4.55 3.45 0.69 | Tainted. 
DA=l1 452s tees 3.50 2.11 5.61 4.51 -90 | Spoiled. 
DA=19 7.2. cates eee 3.36 2.45 5.81 4.71 94 Do. 
DA=14. ees be eeaae 2.15 2.51 4.66 3.66 .73 | Tainted. 
DAHl so s2st ee te 3.00 2.00 5.00 3.90 .78 | Spoiled. 
DA-4n Sacccmeceeaceee 3.43 2.56 5.99 4.89 -98 Do. 
DA-be5 a2 sae tae eee 3.64 ray fil 6.35 5.25 1.05 | Badly spoiled. 
DA-7. 22352282 sscese 3.34 2.94 6. 28 5. 28 1.06 | Spoiled. 

Comparisons of the analyses of lot DA-12 with the analyses of 
lot DA-14 and of DA-5 with DA-7 show that thorough cleaning 
permits the salting of staler fish, for there was no more decomposi- 
tion in the case of the thoroughly cleaned 28-hour fish than in the 
case of the 14-hour fish containing milt, blood, and roe. A compari- 
son of DA-8 with DA-11 plainly indicates that at high tempera- 
tures great care must be taken to obtain absolutely fresh fish for 
salting. Evidently there is a temperature somewhere between 50 
and 60° F., above which fish can not be kept for any length of time 
without ‘spoiling. 



GENERAL CONCLUSIONS. 

I. Influence of impurities in salt in salting fish—Calcium and 
magnesium salts and sulphates, as impurities in salt, retard the 
penetration of salt into fish. Salts containing these impurities, there- 
fore, cause fish to spoil during salting at a lower temperature than 
salts not containing such impurities. Of these three impurities, 
calcium is the only one present in commercial salts in large enough 
quantities to have an appreciable effect on the quality of the salt. 

Il. A comparison of the efficiency of brine and dry salt for salting 
jish.—F ish packed in dry salt, without any addition of brine, may 
be kept at a higher temperature than fish salted in brine, for less 
decomposition takes place if no brine be added. The dry-salt method 
is the more economical method of the two. 

III. Influence of method of cleaning fish for salting—The re- 
moval of all blood and viscera, including roe and milt, is absolutely 
essential for the salting of fish at high temperatures. Blood spoils 
at a temperature at least 25° F. lower than the spoilage temperature 
of the flesh of fish. 

IV. /nfluence of freshness in salting fish—During warm weather 
freshness of fish is essential to successful salting. However, much 
staler fish may be salted if all blood, roe, and milt are removed in 
cleaning. 

RELATIVE IMPORTANCE OF FACTORS. 

The predominant factor in controlling the qualities of the salt- 
fish product and the maximum temperature of salting is the thorough 
cleaning of the fish, so as to effect the removal oF all viscera and 
blood. If fish are perfectly cleaned, it appears possible to obtain a 
white, sweet-tasting salt fish at any American summer temperature. 
Tf the fish are not perfectly cleaned, it is impossible to salt them at 
any temperature averaging above 70° F. by any known method of 
salting, regardless of the kind of salt used or the mode of applica- » 
tion of the salt. 

The factor of second importance is freshness. When the tem- 
perature of the fish is above 70° F., the fish must be salted the same 
day that they are caught, if they are to be successfully cured. At 
lower temperatures this factor is of less importance, until at 32° F. 
this factor is practically eliminated. That is to say, at this tempera- 
ture fish may be kept for long periods and yet be salted successfully. 

Next in line of importance comes the method of application of 
salt. Fish iced for two days (see p. 36) may be salted at about 
4° higher temperature by the application of dry salt rather than 
brine. Fine salt must be used for small fish. 

Of next importance is the composition of the salt. This factor 
may be easily controlled by the purchase of salt of known purity. 
This affects the physical qualities of the salt fish. Commercial salts 
high in calcium lower the maximum temperature at which fish may 
be salted by any known method. 

53 
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PRACTICAL APPLICATIONS OF RESULTS. 

The probability that fresh fish may be salted without danger of 
spoilage in any climate in the United States is of considerable im- 
portance. The only requirements for salting fish at high summer 
temperatures are: f 

1. All viscera and blood must be removed in cleaning. 
9. All large fish must be split. 
3. The fish must be salted in a reasonably fresh condition, 
4, No brine should be added in salting. 
5. Salts low in calcium must be chosen. 
These requirements do not involve great changes in the methods 

of salting now employed. In reality they merely require more per- 
fect cleaning and greater care in the selection of salt. The fish of our 
southern waters that are as yet not utilized may be salted without any 
difficult changes in the present methods, and thus a great saving may 
be effected. 
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FROGS: THEIR NATURAL HISTORY AND UTILIZATION. 

By A. H. Wricut, Cornell University. 

INTRODUCTION. 

From time to time since Seth Green’s day efforts have been made 
by our best fish-culturists to raise frogs; but in all this period no 
definite successful mode of procedure thas been evolved. Some of 
these workers became? ‘‘skeptical”’ and from ‘‘personal study and 
experience” were made ‘‘unbelievers.’’ Others wrote about frog cul- 
ture in an effort to supply information when they had nothing to 
give. Still others gave what little they had of value and com- 
mented: ® ‘Weare just as glad as you are that this bullfrog story is 
finished.” Finally, the most serious group*® announced complete 
success in ‘their preliminary experiments,’ and their efforts were 
sincerely appreciated by both the public and the culturists; but these 
experiments were abandoned. 

Several writers have taken advantage of the public’s intense desire 
for knowledge on this subject and have perpetrated all sorts of hoaxes 
and fakes on the credulity of their readers. Periodically some news- 
papers write of mythical ‘‘frog farms” for space fillers. Magazines 
occasionally accept similar articles, which should never have seen 
the light, and at present one must needs be on guard against the 
half-digested, hastily issued, worthless literature which would lead 
the uninitiated to believe the problem is entirely solved and that frog 
culture is wholly feasible. Too frequently the public seems to be fed 
on prettily written, fanciful speculation, and, as a consequence, frog 
culture receives much undeserved ridicule. 

Notwithstanding all this deception and lack of definite procedure 
and in spite of the fact that little of importance has appeared to 
encourage it, the public continues to be vitally interested in the 
possibilities of frog culture. Many a reader of ‘‘The Virginian,” 
after the dissertation on the ‘‘frawg business,” has asked if there is 
really anything in it. The experiments which were started several 
years ago at the Pennsylvania State fish hatcheries aroused astonish- 
ing and widespread public comment. The commissioner of fisheries 
of Pennsylvania said :4@ 

The interest was confined not to Pennsylvania alone but extended to nearly all 
parts of the United States. Newspapers, trade papers, and magazines commented on 

a Mather, Fred: Modern fish culture in fresh and salt water, pp. 301, 302. New York, 1900. 
b Dyche, L. L.: Ponds, pond fish, and pond-fish culture, p. 158. State Department of Fish and Game. 

Kansas. Topeka, 1914. 
cReport, Department of Fisheries of Pennsylvania from December, 1904, to Noy. 30, 1905, p. 51. 

Harrisburg, 1906. 
4 Loc. cit. pp. 51, 52. 

5 
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our work in this direction at considerable lengths, and all approvingly. Letters 
from private citizens were received from nearly every State in the country asking 
for further information. These were followed by communications from fish com- 
missions and fish-culturists in the same vein. 

In former years, at the sessions of the fishery and _fish-cultural 
societies, frog culture was a frequent topic of inquiry, though not of 
extended discussion. To-day the U. S. Bureau of Fisheries receives 
countless inquiries and requests for literature, for information, and 
for possible sources of breeding stock, and this report is written to 
supply the information which must precede all careful experimental 
work on frog culture. 

The difficulties encountered in many of the preceding efforts have 
arisen from lack of knowledge of the natural history of our native spe- 
cies of frogs. Such knowledge is an absolutely necessary premise to in- 
telligent, successful endeavor. Often the best of the previous experi- 
menters were not sure whether they had bullfrog or leopard-frog 
spawn, and thought that possibly the bullfrog bred twice a year 
when it breeds but once a year, or considered that bullfrog tadpoles 
transformed the same year they were hatched or in the following 
spring, neither of which conditions obtains. A careful critical 
study of most of the previous efforts reveals uncertainties of this sort, 
one of the most marked of which is the lack of positively identified 
stock with which to begin. Here, as in every other farming enterprise, 
it is necessary to have the seed or stock true toname. Fortified with 
this precaution and equipped with some of the cardinal points in the 
life history of the species to be raised, the prospective frog culturist 
stands a far better chance of success than in a blind ‘‘hit-or-miss”’ 
endeavor. 

COMMERCIAL FROG HUNTING. 

SOURCE OF SUPPLY. 

The market is yet solely reliant upon the natural supply of frogs. 
Of this industry, previous to 1900, F. M. Chamberlain, of the U.S. 
Bureau of Fisheries, remarked as follows: 

The business of taking frogs for market has greatly increased in recent years. It is 
now carried on in all sections of the United States and is of economic importance in 
about 15 States, while in nearly all the remaining States and Territories frogs are taken 
for local or home consumption [in quantities] of which it is impossible to get a statis- 
tical account. The States supplying the largest quantities for the markets are Cali- 
fornia, Missouri, New York, Arkansas, Maryland, Virginia, Ohio, and Indiana. More 
frogs are taken in New York than in any other State, but on account of their com- 
paratively small size their value is less than in Missouri and California. The Canadian 
Province of Ontario also yields arather large supply of marketfrogs. Asascertained by 
inquiries of the U. 8S. Fish Commission, the annual catch in the United States is but 
little less than 1,000,000, with a gross value to the hunters of about $50,000. The 
yearly cost of frogs and frog legs to the consumers is not less than $150,000. 
The localities in which especially important frog hunting is done are the marshes of 

the western end of Lake Erie and Lewis and Grand Reservoirs, in Ohio; the marshes of 
the Sacramento and San Joaquin Rivers, Calif.; the valley of the Kankakee River, 
Ind.; Oneida Lake, Seneca River, and other waters of northern New York; and the 
St. Francis River and the sunken lands of the Mississippi River, in Arkansas and 
Missouri. 

* * * The prices received for frogs vary greatly and depend on the condition of 
the market, the size of the frogs, and the locality. Dressed legs yield the hunters 
from 124 to 50 cents a pound, and live frogs from 5 cents to $4.a dozen. In the Kan- 
kakee Valley, Ind., for example, the prices received by the hunters are 75 cents a 

aA manual of fish-culture based on the methods of the U. S. Commission of Fish and Fisheries. Revised 
edition, pp. 252, 253. U.S. Commission of Fish and Fisheries. Washington, 1900. 
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dozen for large frogs, 10 cents a dozen for medium-sized frogs, and 5 cents a dozen for 
small frogs, while in San Francisco the market price is $3 to $4 a dozen. 

To the above list of States yielding a considerable supply of frogs 
in 1900 there should be added Illinois and Minnesota. Of the latter 
C. H. Townsend writes:2 

The most valuable product of these fisheries is the frog, the value of the catch in 
1899 constituting nearly one-fourth of the entire fishery yield of the State. The species 
taken is the ‘‘meadow frog,’’? which.is quite small, the average weight being between 
Land 2 ounceseach. * * * Professional frog catchers are said to make from $5 to 
$10 per day during the best of the season. Most of the catch is shipped direct to 
Chicago. 

The frog industry in this State was started about 1895, and has grown in importance. 
In 1899 over $5,000 worth were taken in the vicinity of Minneapolis alone. Litchfield 
was the next greatest frog-producing center in the State that year. In 1900 this in- 
dustry had shifted from the latter place to Smith Lake, where one dealer purchased 
over $5,000 worth during the year. 

By the year 1900, then, the following 10 States contributed a large 
roportion of the market frogs of the country: California, Missouri, 
ie York, Arkansas, Minnesota, Illinois, Maryland, Virginia, Ohio, 
and Indiana. 

In 1908, 250,000 pounds of frogs’ legs, with a value of $42,000, 
were reported for the whole of the United States.? The 13 States 
which furnished this total were: 

States. Quantity.| Value. States. Quantity.| Value. 

Pounds. Pounds. 
Missouri?) 23785 4321s to! 55 <2 67,000 | $11,000 5, 000 $1, 000 
Minnesota... 66, 000 7, 900 4,000 600 
Louisiana. - - 38, 000 4,500 3, 000 700 
AT RAnSAS seen a, aes: Sect Stee 27,000 4,000 2, 500 300 
MOIS es ce oe aoe 25, 000 6, 800 1, 900 700 
WISCONSIN Sabi ase seas ea 14,000 2, 600 1,000 500 
INorth) Carolina - 2-22-22. 5, 400 900 

At least 8 of these 13 States are along the Mississippi River, and 
6 of them fall wholly within that district. The Mississippi River 
division contributed 193,000 Splrget the Gulf of Mexico division, 
38,000 pounds; the Great Lakes division, 17,000 pounds; and the 
Atlantic coast division, 11,000 pounds. Thus it is apparent that 
the Mississippi River States are becoming more important in com- 
mercial frog Panne Before 1900 Missouri and Hanae were the 
principal States in this region furnishing frog legs. By 1900 Minne- 
sota and Illinois were added to the list, and by 1908 Louisiana, 
Wisconsin, Tennessee, and Iowa began to contribute appreciable 
quotas. 

In the previous summation New York does not appear, but in 
1915 and 1916 in the Oneida lake region the following is noted :¢ 
[One firm conducted] a gross business of about $15,000 per year in frogs alone. One 

customer bought between June 1, 1915, and March 1, 1916, $1,687.50 worth of frogs’ 
legs. When sold per hundred, live weight, large and small, the price ranges from 30 
cents to $1.50 or averages $1.05. The legs sell per pound, large and small, from 10 to 
50 cents, and average 35 cents per pound. An expert can dress between 1,500 and 
1,600 frogs per hour, but an average rate is about 1,000 per hour. 

a Townsend, C. H.: Statistics of the fisheries of the Mississippi River and tributaries. Appendix to 
Report of the Commissioner, U. S. Commission of Fish and Fisheries for 1901, p. 726. Washington, 1902. 

b Fisheries of the United States, 1908, pp. 26, 28, 33, et seq. Washington, 1911. 
¢ Adams, Chas. C., and Hankinson, T. L.: Notes on Oncida Lake fish and fisheries. Transactions, 

American Fisheries Society, Vol. aye No. 3, June, 4916, p. 163. New York. 
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METHODS OF CAPTURE. 

There are various methods of capturing frogs. The boy’s favorite 
device is the fish pole, with the line baited with red cloth, worms, 
grasshoppers, or other insects; and this method is yet frequently 
employed by the market hunter. A more common method, however, 
is clubbing, Many of us as boys used to choose a good strong club 
about walking-stick length. With this instrument we skirted the 
edges of the swamps, lakes, or marshy creeks in the spring or early 
summer, traversed the clover or hay fields of the uplands in July 
about cutting time, or hunted in the wet lowlands a little later. 
Some of the men and boys occasionally put nails in the end of the 
club, but this more cruel method avails little. The frogs which were 
killed were put into a bag or strung on a cord by loops tied about 
their loins. They were dressed immediately after the trip. 

[In Minnesota]@ frogs are also taken by sticks and gunny sacks. In using sticks the 
frogs are usually killed and then sold in a dressed condition for food. Gunny sacks 
in a wet condition are used in their capture by being thrown over the frogs. Frogs 
are kept alive for market in gunny sacks placed in running water and covered with 
hay or straw to keep out the frost. 

Some expert froggers are very adept at ee them alive by 
hand. A frog catcher will hold one hand over or in front of the prey 
to attract its attention and capture the game by a sudden movement 
of the other hand. 

Several methods are based on the migration of the frogs in the fall 
or spring. In the central New York region in late September, 
through October, and even in November, frogs are frequently en- 
countered working their way down the hills toward the swamps 
around or at either end of some of our Finger Lakes. Many reach 
the swamp in the fall, and many winter in the ravines and enter the 
swamps in the spring. In many cases State roads or other similar 
and partial barriers skirt our lakes—that is, steam railroads, electric 
railways, etc.—and the frog catchers make use of these. A calcitum- 
carbide can or a barrel placed at the swamp end of a culvert may 
yield numerous frogs which are traveling down the ravines, and the 
swamps or ditches dug at the base of the hills and at the swamp’s 
border may give good returns. 

[In Minnesota]@ frogs are caught in various ways, but chiefly in pits dug between 
sloughs and the adjoining high grass. The season for their capture in this manner is 
usually in the fall, when they are returning to the water. These pits are about 3 feet 
long, 2 feet wide, and 2 feet deep. 

There are many other variations of this pit, posthole, ditch, or 
excavation method. In Oneida Lake an outgrowth of the pit and 
can methods is the use of screens. 

[This form of capture]? is used in the fall when the frogs migrate from the fields and 
swamps toward the lake for hibernation. This migration is not regular, it takes place 
mostly at night, particularly during warm rains, after a light frost. Taking advantage 
of this migrating behavior, cheesecloth screens, about 18 inches high, supported by 
sticks, are placed along the shore to intercept the migrating frogs. At intervals of 
two or three rods nail kegs, carbide cans, or posthole-like excavations entrap the frogs 
which, failing to surmount the screen, wander along it and fall into the traps. The 
frog catcher has only to collect the frogs from those traps. _ Late in the season one may 
find various sized frogs, mice, and other small mammals drowned and frozen in these 
small wells. 

a Townsend, C. H.: Loc. cit., p. 726. 
b Adams, C. C., and Hankinson, T. L.: Loe. cit., pp. 161, 162. 

a 



U. S. B. F.—Doc. 888. PLATE II. 

FIG. 1.—GREEN FROG (RANA CLAMITANS). DESIRABLE SPECIES; NATURAL 

SIZE: 

FIG. 2.—"“WESTERN BULLFROG" (RANA AURORA), DESIRABLE SPECIES; 

NATURAL SIZE. 



U. S. B. F.—Doc. 888. PLATE III. 

FIG. 1.—LEOPARD FROG (RANA PIPIENS). DESIRABLE SPECIES; 

NATURAL SIZE. 

FIG, 2.—PICKEREL FROG (RANA PALUSTRIS). DESIRABLE 

SPECIES; NATURAL SIZE, 
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The screens have to be placed far enough back from the lake shore to avoid water 
rising too near the surface and thus destroy the traps. On the swampy ground the 
holes are similarly obliterated by the water. To overcome this difficulty, Mr. A. W. 
Thierre, of Lower South Bay, has devised a trap of woven wire screen; with a one- 
half-inch mesh. If this trap was placed at an opening in the screen, which is not 
the case, it would allow the undersized frogs to escape and to reach the lake and find 
proper winter quarters, while the screens tend to destroy both the smaller kinds of 
frogs and immature individuals of the larger species. This wire trap has an inclined 
surface up which the frogs crawl, and from which they fall into the trap cavity, and 
from which they seldom escape. ‘Thierre also uses a large minnow box to store his 
frogs until delivery to the dealers. . 
By means of the screens and traps a single night’s catch may amount to about 500 

pounds, from about a half mile of screen in a good locality. As much as $70 has been 
paid for a single catch. 

In many regions, as in central New York and elsewhere, the pro- 
fessionals come to know where the frogs hibernate and often dig 
them out of the mud in large numbers. In the Erie Canal, after the 
water is withdrawn, many frogs are taken from the mud or even 
from beneath the ice of some of the pools. 
A favorite method of capture at night is to use a bull’s-eye or any 

form of bright light. The frogs are dazed and in most cases can be 
caught by hand or approached near enough for their easy dispatch. 
Sometimes in the deeper waters and swamps two men are needed for 
this form of capture, one to row the boat and the other to locate and 
shoot the prey. The lantern may be on the prow of the boat, carried 
in the hand, or worn on the head, as with alligator hunters. The rifle 
and spear and gig are used mainly in Illinois, Arkansas, Missouri, and 
Tennessee. ‘The spear may be one of several sorts, three-pronged or 
single, or merely a nail or a straightened fishhook in the end of a pole. 

COMMERCIAL FROGS. 

DESIRABLE SPECIES (PLS. I, II, AND III). 

The six eastern edible species fall into two groups of three each: 
Those with more or less uniform dorsal coloration on the back, and 

with an eardrum larger than the eye in the male, namely, the green 
frog (Rana clamitans), the bullfrog (R. catesberana), and the southern 
bullfrog (R. grylto). 

Those which are blotched or spotted on the back and with the ear 
of the male not larger than the eye, namely, the leopard frog (Rana 
pipiens), the southern leopard frog (2. sphenocephala), and the pick- 
erel frog (R. palustris). 

In the western States three species enter into commercial catches. 
They are the yellow-legged frog (Rana boylii); the western frog (R., 
pretiosa) ; and the ‘‘western bullfrog” (R. aurora). 

The above nine forms are all true frogs (Rana) which have teeth 
on the upper jaw, no adhesive, enlarged disks on the ends of the fin- 
gers and toes, and no large parotoid gland back of each eye. Most 
of them are smooth of skin, and all reach an adult length of at least 
3 inches, not counting the hind legs. 

EASTERN SPECIES. 

GREEN Froc.—The green frog (PI. II, fig. 1) is larger than a leop- 
ard frog and has two ridges down its back. The forward nope parts 
are bright green; the posterior region, brown or olive. The under 
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parts are white, with some marbling; in the male the throat is yellow. 
This species reaches 34 to 4 inches or more in length and extends in 
range from the Gulf of Mexico to Hudson Bay, occurring in practi- 
cally all of eastern North America. 

Bu.tuirroc.—The bullfrog (Pl. I) is much larger than the green frog, 
and the two are often confused. The bullfrog has no ridges down 
either side of its back. On its upper parts it may vary from yel- 
lowish green to a dark brown, while its under parts are yellowish 
white, with some mottlings. In size it may Huth 8 inches, and its 
range is from eastern North America to the Rockies. 

Tue SouTHERN ButirroG. —The southern bullfrog is quite similar 
to the common bullfrog and varies from brownish olive to bone brown 
or blackish brown above, with some prominent, scattered black spots. 
The under parts often have a network of black or brown and yellow, 
one of the most striking ventral colorations of any North American 
frog. This species has a more pointed snout than the bullfrog, pos- 
sesses a narrower head (measured at the eardrums), and has all the 
hind toes except the fourth proportionally longer than the same toes 
of the bullfrog. Of this form, the author has taken no specimens over 
5 or 6 inches in length, while the extreme for the bullfrog may be much 
more. The known range of the southern bullfrog is in the extreme 
southeastern United States. 

Leoparp Froc.—tThe leopard frog or meadow frog (PI. III, fig. 1), 
the most widespread and most common form of North America, has 
all the under parts white or whitish. On either side of the back is a 
rominent fold, which is narrower and higher than in the pickerel frog. 
etween these two main folds sometimes there are other smaller folds. 

The spots between the two folds are irregular in outline and in posi- 
tion, are not necessarily opposite, and occupy less space than the 
background color, which varies from bronze to green. The spots 
below the lateral fold are less regularly placed and never so large as 
in the pickerel frog. The leopard frog reaches a length of 3} to 4 
inches and is found from the Sierra Nevada Mountains eastward and 
from the extreme north to Mexico. 

Tue SourHERN Leoparp Froc.—The southern leopard frog is 
very similar to the common leopard frog and varies from it in a very 
few characters. It usually has a distinct white spot in the middle of 
the eardrum, unlike the leopard frog, in which it is generally absent. 
Then, the head of the souier form is contained 2.5 times, or less 
than 3 times, in the length of the head and body combined, while 
the common form has it 3 to 3.5 times. Furthermore, in the southern 
species the snout is acuminate or pointed and is contained about 1.5 
times in the head, while in the other form the snout is less pointed and 
is contained 2 or more times in the head. This species may reach 
the size of a common meadow frog and occurs in the southern States. 
Pickers, Frog.—The pickerel frog (PI. IT, fig. 2), in life has the 

under parts of the legs and belly orange yellow. On either side of 
the back is a broad, low fold of skin. Between these folds there are 
two regular, more or less opposite, rows of dark, squarish spots, 
which occupy far more of the back than the light-brown, ground 
color. Below each back fold the spots are larger and more regular 
than in the leopard frog. The pickerel frog reaches a length of 3 to 
34 inches and is found from the central plains to the Atlantic sea- 
board and from the Gulf of Mexico to Hudson Bay. 



PLATE IV. 
U. S. B. F.—Doc. 888. 

FIG. 1.—SPADEFOOT (SCAPHIOPUS HOLBROOKI!!). POSSIBLE SPECIES; 

NATURAL SIZE. 

(After Overton. Mus. Brooklyn Inst. Arts and Sci. Sci. Bull., Vol. 2, No. 3.) 

FIG. 2.—COMMON TOAD (BUFO AMERICANUS). 

POSSIBLE SPECIES; NATURAL SIZE. 

FIG. 3—WOOD FROG (RANA SYLVATICA). 

POSSIBLE SPECIES; NATURAL SIZE. 
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WESTERN SPECIES.@ 

The western species are somewhat confusing. At present Camp 
(1917) recognizes three species, while Cope (1889) held there were four.° 

The threespecies are Rana boylii, the yellow-legged frog; Rana pretiosa, 
the western frog; and Rana aurora (both aurora and draytoni), the 
so-called “western bullfrog.”’ 

YeELLow-LecceD Froa.—The yellow-legged frog has the ear or 
tympanic region not darker than the rest of the head, possesses no 
red in its coloration, and has the fold along the upper lip colored like 
the rest of the body. These creatures are 24 to 34 inches in length 
and occur in California. They have been less used for food because of 
their skin secretions. 
WesTERN Froc.—tIn the western frog the hind leg, when brought 

forward along the body, has the inner angle of the bent heel reaching 
to the eye or nostril, but never beyond. The back and top of the 
head has prominent, inky-black spots. This species attains a length 
of 3 to 4 inches and extends from Nevada and northern California 
throughout Oregon and Washington to Alberta and east into Mon- 
tana, Wyoming, and Utah. 

“WersTERN Butirroa.’’—The “western bullfrog’ (Pl. IT, fig. 2), 
unlike the western frog (R. pretiosa), has no inky spots on the 
back and top of the head, and the heel reaches to or beyond the 
nostril. These creatures may have their skin very smooth (aurora) 
or roughened (draytoni), have the lateral folds of the back indistinct 
(aurora) or prominent (draytoni), possess unspotted or dotted backs 
(aurora) or have regularly placed, light, centered spots (draytoni), 
be medium, 3 inches long (aurora), or large, 4 inches (draytont). 
part eters bullfrog”’ extends from Puget Sound to Lower Cali- 
ornia. 
These last two forms, the western frog and the ‘‘western bullfrog,” 

usually have the tympanic region darker than the rest of the head, 
red often present in the coloration, and the fold along the upper lip 
usually white or lighter than the rest of the head. ‘ 

POSSIBLE MARKETABLE SPECIES (PL. IV). 

There are several species of true frogs which are smaller, such as 
the wood frog and its relative, the northern wood frog; the mink frog 
(Rana septentrionalis) of extreme northeastern United States and 
Canada; the carpenter frog (R. virgatipes) of New Jersey and the 
Carolinas; or the local and rare gopher frog (R. xsopus) of Florida. 
It will, doubtless, never become feasible to use these species in frog 
culture. 

The wood frog (Pl. IV, fig. 3) is either light or reddish brown 
above, with a darker brown streak or mask on either side of the head. 
Underneath it is a glistening white. The northern wood frog is like 
the wood frog; but the length of the hind leg to the heel does not 
exceed the combined length of the head and body, while in the 

a The author is indebted to Charles Lewis Camp’s ‘‘ Notes on the systematic status of the toads and frogs 
of California ”’ (University of California Publications in Zoology, vol. 17, No. 9, pp. 115-125, Feb. 3, 1917, 
University of California Press,Berkeley) for most of what follows on the western forms. The author 
also has specimens from the Pacific coast collected by Profs. J.C. Bradley, W. A. Hilton, A. C. Chandler, 
and the writer. 

b’ Cope, E. D.: The Batrachia of North America. U. S. National Museum Bulletin No. 34, 432-447 
Washington, 1889. 
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wood frog it does. The mink frog, like the bullfrog, has no fold of 
skin on either side of the back, one joint of the fourth toe is free of 
web, and the male has the eardrum larger than the eye. This form 
is small, the body being from 2 to 3 inches in length. The mink frog 
is light olive with irregular spottings on the posterior back and sides, 
with the hind legs spotted or banded. The carpenter :frog has no 
lateral folds, two joints of the fourth toe are free, and the animal is 
brownish, with four yellowish or golden-brown, longitudinal stripes 
on the back. The under parts are yellowish white, with alternating 
dark and light stripes on the hind legs. The gopher frog, unlike the 
pickerel and leopard frogs, has a hind leg to heel length shorter than 
the total length of the head and body and has its spotted dorsal skin 
also quite warty. ! 

The spadefoots (P1. IV, fig. 1),¢ with vertical pupils and sharp spades 
on their hind feet, are almost large enough to be of value in the mar- 
ket, but are uncertain in habits. The toads (PI. TV, fig. 2), with paro- 
toid glands just back of the eye and with warty skins, may some day 
serve as food, though a greater prejudice will have to be overcome 
than in the case of the frogs. 

UNDESIRABLE SPECIES. 

The tree frogs, with no parotoid gland back of the eye and 
with disks on the fingers and toes, comprise most of this class. 
The males of these creatures can always be told from true-frog 
males, because the area under the chin is always colored darker 
or differently from the rest of the under parts, while true frogs 
rarely have such a coloration. Rarely a male green frog or other 
species may have a yellow or another color under the chin, but it 
is not sharply indicated, as in the tree frogs, and does not appear 
discolored. 
Common among these tree frogs are some with small disks and a 

length of 1 inch or less; namely the cricket frog (Acris gryllus) with a 
triangle between its eyes, webbed feet, and prominent, alternating, 
dark and light longitudinal bands on the back of the thighs; and the 
swamp cricket frog (Pseudacris) with webs small or absent and with 
a more or less smooth skin. 

The tree frogs proper, with large disks, are several in number, of 
which the peeper, the tree toad, the Carolina tree frog, the Florida 
tree frog, the Pacific tree frog, and the southern tree frog are most 
common. None reach much beyond 2 or, at the most, 24 inches 
in length. The brownish and smooth peeper (Hyla crucifer) (Pl. 
XXII, fig. 16), is recognized by an X-shaped mark on its back. The 
tree toad (H. versicolor) (Pl. XI, fig. 3) of the eastern United States 
is grayish brown or green; is rough of skin; and has a light spot below 
the eye and a network of dark and yellow on the posterior part of the 
thighs, while its relative of the southwest (H. arenicolor) has no net- 
work on the thighs. The tree toad of the piney woods (7. Reda 
has the posterior surface of the thighs, with round yellowish or 
white spots, but not a reticulation or network. The Carolina tree 
frog (H. cinerea) is grass-green above, with a straw-colored stripe 
along the side of the head and body, while H. evitiata of Maryland 
and Virginia has no such stripe. The green of Anderson’s tree 

a See footnote, p. 22. 
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toad (H. andersonii) is bounded beneath by a white line and this by 
a purplish brown or purple color. The Florida tree frog (H. gratiosa) 
of Florida and Georgia, the largest (24 inches long) of all our tree 
frogs, has many roundish spots on its dorsal surfaces and very large 
disks. The Pacific tree frog (Hyla regilla) and the southern tree frog 
(H. squirella) have the thighs with no particular color pattern, are 
not pure green on the back, like the Carolina tree frog, and have the 
body not so slim as in this form. One occurs on the Pacific coast and 
the other in our southern States. 

Our narrow-mouthed toads, unlike the true frogs, have no teeth in 
the upper jaw, are never 2 inches in length, have the eardrum hidden, 
and possess a peculiar fold of skin on the top of the head. 

CULTURE OF FROGS. 

BREEDING HABITS. 

Those frogs which appear in the early spring usually begin croaking 
at once and proceed to pair and ovulate with little or no intervals 
between appearance and egg laying, while those which appear last 
wait for longer periods between emergence and croaking and between 
croaking and ovulation. It has been much in vogue to say of many 
species that they breed ‘‘in early spring,’ but many of our forms of 
which this has been said do not breed until summer. The males in 
many cases resort to the breeding grounds before the females, and 
the females may wait until their eggs are ripe before they enter the 
water. Or, as is the case with some toads, the two may meet on the 
trip to the water and become mated before the destination is reached. 
The croaking or mating male seizes the first female within reach and 
maintains his embrace until the eggs are laid. Sometimes in gre- 
ae species six or eight males strive for one female, and often the 
emale is killed. Fertilization comes exactly at the extrusion of the 
eggs or slightly after it. 

At first no envelopes about the eggs are apparent and the egg 
mass may feel soft and sticky. After a few minutes this substance 
absorbs water, and each egg then is revealed to be a spherical body 
closely surrounded by a membrane and by one or two jellylike 
envelopes. (See fig. 1.) Some eggs have only the mner envelope 
present. This gelatinous substance comes from the oviduct and 
forms, when swollen, the egg capsules, tubes, bands, films, or masses 
to which we are so accustomed. The egg masses (Pls. XITI to XIX) 
are spherical in the wood frog, the pickerel frog, and in some of the 
other true frogs; plinthlike in the leopard frog and southern leopard 
frog; a spiral in the various toads; a surface film in the green frog, 
bullfrog, and tree toad; and a submerged film or mass in the swamp 
cricket frog. In the peeper and cricket frog the eggs are separate. 
The wood, pickerel, and leopard frogs lay their whole complement in 
a short time; the film form of the green frog, bullfrog, and tree frog 
takes longer, the first two maintaming the same position and the 
latter moving about during the process. With the toads and spade- 
foots some time is consumed in laying their spirals or bands. In the 
peeper several hours may transpire before the eggs are all laid. 
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DEVELOPMENT AND TRANSFORMATION. 

The eggs hatch in from 3 or 4 to 25 days, depending on the tem- 
perature conditions. At hatching, the larve have a distinct neck, 
with a prominent head and body. The tail is very small or absent. 
On the ventral side of the head is an invagination or depression 
which is to be the mouth. Behind this comes the ventral adhesive 
disk or disks, which help the little creature to attach itself to the egg 
mass or to hang itself upon some plants. In front of the mouth are 
two deep, dark pits which later become the nostrils. On either side 
of the head appear swellings which become the external gills. The 
eyes do not yet appear. 

As development goes on the external gills appear as branched 
organs, two or three on a side; the eye shows as a ring beneath the 
skin; and the tail grows and presents a middle muscular portion 
where the muscle segments clearly show. ‘This middle part supports 
a thin, waferlike tail fin the parts of which are called, AepeetTeh , the 
lower and upper crests. The nasal pit shifts in position and becomes 
the nostril, and the vent opens. The mouth appears, and dependence 
on the yolk of the belly ceases. Soon the external gills begin to dis- 
appear, a lateral flap or fold of skin connects the head with the body, 
and the neck region disappears. Beneath this fold imternal gills 
develop. On the left side, the lateral flap does not close completely, 
but leaves an opening, the spiracle. ‘The water passes into the mouth 
over the internal gills and out this hole on the left side. On the 
mouth a membranous, fringed lip, with upper and lower portion, 
comes into being. At the portal are horny jaws or mandibles. 
the upper and lower portions are rows of horny teeth. The eye is 
no longer a covered pigmented ring, but is now at the surface. The 
intestine has become much elongated and coiled. The buds of the 
hind limbs begin to appear. The fore limbs start to develop beneath 
the skin. When the hind limbs have reached considerable size the 
left arm comes out through the spiracle and the right arm breaks 
through the skin. 

The process of transformation is now on. ‘The tail crests decrease 
in size, and the creature begins to live on its tail; that is, absorbs it. 
The gills vanish, and the lungs begin to serve as the sole respiratory 
organs, if the skin be not considered. _The eye assumes eyelids. 
The tadpole mouth fringe, with its horny jaws and horny teeth, is 
discarded, and a true frog mouth begins to appear. ‘The long intes- 
tine becomes wonderfully shortened, and the small frog, with a vestige 
of a tail, is ready to leave the water. This process is termed trans- 
formation or metamorphosis. 

SELECTION OF STOCK. 

Most of the inquiries which the Bureau receives center about 
possible literature concerning frog culture or about the supply of 
breeding-frog stock, frogs either unmated or mated, eggs, or tadpoles. 
At the present time no supply bureau or hatchery can offer certified 
eges or tadpoles of a particular species, and rarely can mated pairs 
be supplied. Some of the dealers in zoological supplies and some 
hatcheries can furnish frogs and might at certain seasons offer to 
furnish mated pairs. But such, which are paired in captivity, would 
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PLATE V. 

FIG. 1.—HABITAT OF THE LEOPARD FROG; A LARGE CAT-TAIL AND SEDGY 

SWAMP. 

FIG. 2.—HABITAT OF THE PICKEREL FROG; THE BACKWATER OF AN UPLAND 

STREAM. 
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FIG. 1.—HABITAT OF THE GREEN FROG; A PERMANENT POND (FOREGROUND) 

NEAR A STREAM (BACKGROUND). 

FIG. 2.—HABITAT OF THE BULLFROG; A MILL POND FILLED WITH STUMPS, 

FALLEN TREES, ETC. 
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usually be undesirable; they might lay in transit, break the embrace 
en route, or never lay at all, as is generally the rule. A more ex- 
tended discussion of the five or six groups of stock follows: (1) Indi- 
vidual frogs; (2) mated pairs; (3) eggs; (4) tadpoles; and (5) 
transition stages. 

INDIVIDUAL FROGS. 

In many ways it might appear that the easiest and most certain 
method of securing stock would be to begin with the individual frogs. 
To be sure, they are to be found throughout the active period of ths 
year—that is, from the early thaws of spring to the hard frosts of 
fall—but one must know their breeding season or he may carry them 
almost a year before the first eggs are secured. If the material come 
from a supply bureau, there is no certainty as to the period of previ- 
ous captivity, the amount of freedom the frogs had in such quarters, 
etc. Frequently it has been found that with the leopard frog, green 
frog, and bullfrog the males were first captured and the females taken 
later, sometimes two or three weeks afterwards. To hold the males 
in captivity or in close quarters tends to reduce their breeding 
potentiality. Or, if females be captured just before breeding and be 
brought into the hatchery to await the subsequent capture of im- 
pulsive breeding males, the chances are that in rare cases the female 
may lay without the male, or that, by the time a pair or pairs are 
mated in the laboratory or hatchery, one or the other member may 
be weakened, and the pair may continue in the embrace several 
weeks until the death of one or both individuals. In most cases such 
a mated pair proves unfruitful. Over and over again has the writer 
taken gravid females and mated them with captive males or with 
males subsequently taken, and in almost every instance no eggs were 
laid or, if so, they were frequently infertile. 

If, however, the experimenter has a good pond or water inclosure, 
with more or less natural conditions, he might stock it with indi- 
vidual frogs and not encounter the above difficulties so inherent in 
confining frogs in close quarters. If the prospective culturist wishes 
to start with the individual frogs, he must choose or determine what 
species he prefers or what his region offers. At present the four 
principal eastern species for the frog market are the feopaea frog, the 
pickerel frog, the green frog, and the bullfrog. 

If the leopard frog be chosen, the person who purposes to breed 
this species can usually secure enough frogs from the swampy marsh- 
lands (Pl. V, fig. 1), or backwaters and overflow ponds of streams 
in his own neighborhood. The leopard or spring frog appears from 
its hibernation in the muddy bottoms of our marshes and ponds 
when the streams have just freed themselves of ice and the lowlands 
are overflowing. When the temperature of the water reaches 41 
to 50°, they may confidently be expected to appear in num- 
bers.?. From the middle of March to the middle of April is the 
period in which to expect them to appear for breeding. In early 
spring, whenever a low guttural croaking is heard in swampy 
stretches, it is that of the ioupatll frog. The croak is wholly das 
the shrill notes of the peeper and swamp cricket frog or the short 

a The dates of first appearance, spawning, etc., of the commercial species were determined for the lati- 
made of Ithaca, N. Y., but might well apply for northeastern United States if not for all c1 northern Onited 
tates. 
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rattlelike note of the wood frog, all three of which are frogs too small 
to be considered commercially. 

In the shallow water, along the edges of swamps, or on the banks of 
dead streams or backwaters one can find many leopard frogs. In the 
early spring—in fact, at all times during the breeding period—they 
can best be taken at night with an electric flashlight or acetylene lamp, 
lantern, or jack of any kind. Later in the spring the frogs are more 
easily captured during the day. To be sure that the captor has 
individuals of both sexes, he must be able to distinguish them. The 
male of a leopard frog has the thumb of the fore foot much enlarged 
on the inner edge and has a vocal sac between each ear and shoulder. 
These vocal sacs can be demonstrated by seizing the frog around 
the waist just in front of the hind limbs wade alternately squeezing and 
relaxing the pressure. In this way a male will inflate the sacs. 
The ripe females are very gravid and swollen and have no vocal 
sacs and no enlarged thumbs. It seems advisable to have an equal, 
or preferably greater, number of males than females to insure all the 
females being mated. It seems to be the condition at the sexual 
congresses of this species that the males exceed the females in num- 
ber. Of course there is some evidence that a male may mate the 
second time in a season, but this is not fully established. Frequently 
the author has put his captives in close quarters to obtain quick 
matings and then placed the pairs in the pond or inclosure meant 
for the breeding purposes. To keep them mated more than two 
or three days at the most in the laboratory or hatchery may result 
in a long embrace, and this defeats the purpose of the operation. 
If the culturist plans to begin with adult breeders, he can secure 
individuals of this species without great difficulty, because it is so 
eregarious at the time of the breeding assemblies; he will have a little 
more difficulty in locating the smaller gregarious breeder, the pickerel 
frog, and doubtless even a lesser measure of success in the case of the 
more solitary green frogs and bullfrogs. 

It is yet a doubtful question whether the pickerel frog will become 
as important a commercial form as the leopard frog, green frog, or 
bullfrog. It is slightly smaller than the leopard frog, and the acrid 
secretion of its skin may militate against its availability. Whoever 
wishes to experiment with it will not find it in exactly the same 
habitat as the leopard frog. The leopard frog is essentially a frog 
(in its greatest abundance) of the cat-tail swamps, sedgy marshes 
(Pl. V, fig. 1), and grassy overflows (Pl. VII, fig. 1), while the pick- 
erel frog is more often found in sphagnum bogs, marl ponds, 
cold streams, in the shallows.of mill ponds or in the quiet waters 
of bayous (Pl. V, fig. 2), away from the currents of our clear 
streams. It usually appears from hibernation about the same time 
as the toad and later thon the leopard frog. When the air tempera- 
tures approach 48 to 58°, pickerel frogs begin to appear and become 
numerous at 58 to 67°. They hibernate in the water, and when it 
reaches 45 to 53° they come out of their winter sleep. In point of 
time this outcoming occurs between March 19 and April 25. The 
croak of the male is low and grating, and usually to the tyro this 
will be a poor guide for their capture. The male is usually smaller, 
darker in color, and with the thumbs enlarged, as in the males of 
the leopard frog. 
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FIG. 1.—HABITAT OF THE LEOPARD FROG AND TOAD; AN OVERFLOW AREA 

OF A STREAM. DRIES UP IN MIDSUMMER. 

FIG. 2.—HABITAT OF THE TOAD AND PEEPER; A SHALLOW MEADOW POND 
WHICH DRIES UP IN MIDSUMMER. 
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FIG. 1—HABITAT OF THE WOOD FROG; A WOODLAND POND. 

FIG, 2.—HABITAT OF THE MINK FROG; A BEAVER POND FILLED WITH 

WATER LILIES, DORSET, ONTARIO. 
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The green frog is one of the solitary species. In habitat it is not 
as restricted as the bullfrog. Both occur in swamps, and in our 
deeper, larger ponds and reservoirs. In the smaller ponds and pools 
only the green frog is present. In fact, along watercourses there is 
hardly a small pond (PI. VI, fig. 1) which can not claim a green 
frog. In the swamps only does the leopard frog exceed it in abun- 
dance. The latter often inhabits the less permanent situations; the 
green frog usually chooses more permanent, deeper bodies of water. 
The green frog starts to appear when the air reaches 54 to 61° and 
quite commonly at 61 to 69°. It also, like the leopard frog, pickerel 
frog, and bullfrog, hibernates in the water and awakens when the 
temperature of the water reaches 46 to 58°. It most assuredly is 
not ‘‘the first species heard in the spring.” In fact, it does not 
begin to croak until a month after its first appearance. Then its 
low-pitched, short ‘“bass-viol’’ note is very distinctive. The male 
of the green frog also has enlarged thumbs, and, in addition, has a 
yellow throat and a tympanum larger than the eye, while the female 
has a tympanum only equal in size to the eye. This species, being 
solitary, would be hard to secure alive in sufficient quantities for 
breeding purposes unless more effort were expended on its capture 
than it was actually worth. Wherever they are common, as in big 
mill ponds and small lakes, one might take enough to determine if 
he eiee frog be the species most desired. They are best taken at 
night. 

Finally, in the East, the bullfrog appears to be the most desirable 
because of its size. One commonly associates the bullfrog with 
marshy bayous, buttonbush swamps, mill ponds (PI. VI., fig. 2), or 
lakes. They are not, however, as restricted in habitat as some 
texts might lead the reader to infer. The author has found them 
along both upland and lowland streams, in clear brooks which fed 
cold, marly, sphagnum ponds, and along watercourses laden with 
such marshy vegetation as lizard’s-tail, marsh cress, arrowhead, 
pickerel weed, and swamp loosestrife. Rarely they have appeared 
in small numbers in temporary or very small ponds, a more logical 
home for the green frog. Such distribution can ordinarily be ex- 
ee by the loss or draining of a former mill pond or reservoir 
abitat near by, and such records are more accidental than normal. 

These frogs seem to prefer mill ponds, hydraulic lakes, reservoirs, 
and kindred bodies oft water. The author’s best collecting grounds 
were a clear, glacial lake in a New England kettle hole, with a slight 
suggestion of the sphagnous flora about it; a pond in a clear trout 
brook; a large reservoir for a hydraulic laboratory; a disused mill 
pee and a wooded lake whose shifting water level had made a 
ringe of overhanging dead trees, floating logs, and submerged roots 
and limbs. In every case the shores were more or less wooded, but 
more important are two factors: Shallows where the species can 
transform; and brush, stumps whose roots are at the edge of the 
pond or overturned and driftwood along the banks. 
When the bullfrog comes out, at least seven of the species which 

appear in the spring are entirely or almost finished with their spawn- 
ing. The bullfrog is such a wary form that in some years its presence 
is not suspected until June, when croaking begins. When the air 
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reaches 68 to 75° (certainly 76 to 79°), the appearance of the bull- 
frogs may be expected, provided the temperature of the water bot- 
toms is 57 to 64° or averages 64 to 69°. They are the last frogs to 
appear and come out from May 11 to June 4. They begin to croak 
aoa two or three weeks after emergence from hibernation. 
When croaking begins, the males often take certain perches in 

which they keep a proprietary interest. About one pond the author 
once located seven such places, each with its possessor, only once 
finding two in one place. The characteristics of the stands can best 
be described by presenting the following list of positions occupied by 
certain frogs in one pond: The first was on a board in water filled 
with brush; another was perched on a log among brush beneath a 
float of a boathouse; the third was on the bank among some limbs 
extending into the water; the fourth was by an overturned stump 
whose roots were partly out of the water and partly submerged; the 
fifth was among some driftwood along the sane the sixth was a 
stationary float; and the last was at the base of a tree fallen into the 
pond. At these stands one could have had good success in captur- 
ing the frogs at night. This habit of maintaining perches obtains 
more particularly when the species is not especially numerous in a 
pond or lake. When, however, the numbers of males about a lake 
are numerous enough to make their night croaking seem a real 
chorus, and when they are abundant among the fallen logs and brush 
of the swampy borders of lakes, it is not likely that any one individual 
holds a favorite site to the exclusion of the others. In such places 
one can easily take, in an hour or so, 30 or 40 adults with the aid of 
either flash light or acetylene light. 

If one wishes to secure them by day he may adopt the device of 
the familiar red flannel on a hook or ordinary fish bait. At the 
breeding season one occasionally finds them in grassy situations. 
Here they lie on the surface of the water. One has only to wade 
among them to capture them by hand. At first they may become 
frightened, but soon they reappear. Whenever bullfrogs are hard 
to find or scarce in certain bad seasons let the collector search out a 
former mill pond whose dam is gone, and in the temporary small 
ponds remaining he can frequently find the frogs in their circum- 
scribed quarters. 

The males have the first finger enlarged (Pl. XII, fig. 4) and enlarged 
tympana. They begin croaking 15 to 30 days before actual spawning 
takes place. In some ponds the males are very much in evidence. In 
one The: when the ballirege were laying freely, as many as 10 males 
were found within a space of 8 feet. Here among the dead branches 
of overhanging elderberry bushes (Pl. XIII, fig. 1) they were hidden 
because of the dense mat made by theshrubs. At this time in midday 
the author had no difficulty in capturing, by hand, in half an hour, some 
25 males, while only three or four females were observed. This was in 
the middle of June. Later in the season the females appear more in 
evidence. Doubtless these easy captures of a supposedly shy form 
were naturally due to the fact that it was their breeding season. 
The author is, however, coming to believe that this species is as eas 
of capture as any other large frog. Even after a bullfrog has leit 
the water’s surface one may capture it while it is swimming beneath 
the water, for it is very slow as compared with some of the other 
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FIG. 1.—HABITAT OF COUCH'S AND HAMMOND’S SPADEFOOTS AND OF TWO 

TOADS (BUFO WOODHOUSII AND BUFO COMPACTILIS), SIERRA BLANCA, 

TEX. 

FIG. 2,—HABITAT OF THE SOUTHERN BULLFROG; OVERFLOWED AREA AND 
TANGLED SWAMP OF A CLEAR SOUTHERN STREAM, THEODORE, ALA. 



FIG. 1.—HABITAT OF THE CRICKET FROG; A SHALLOW GRASSY AND SEDGY 

MEADOW POOL, DINWIDDIE, VA. 

FIG. 2.—HABITAT OF THE DESERT TREE TOAD (HYLA ARENICOLOR) AND OF A 

TOAD (BUFO PUNCTATUS); A ROCKY CREEK IN A DESERT MOUNTAIN PASS, 

DRAGOON, TEXAS PASS, ARIZ. 
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forms. If one wish to stock his inclosure or ponds with adults, let 
him do it by the first of July, or preferably by June 1. 

The southern bullfrog is one of the common forms of the deep- 
wooded swamps and of the water-lily-filled watercourses of such 

areas and is often called the swamp bullfrog. Equally frequent is 
it in the vast, open, swampy stretches or “prairies” of the Ever- 
glade, Okefinokee, and other famous southern swamps. The bright 
green and yellow of the under parts make it very conspicuous when 
in hand. Often these creatures will not dive until within an oar’s 
length, but in the main this species is a shy form. Occasionally the 
author has taken them when visiting trap lanterns in aquatic situa- 
tions. 

The southern leopard frog is similar to the common leopard frog 
in habitat, mating, and general habits. 

MATED PAIRS (PLS. XI AND XI). 

Some articles on frog culture advocate stocking the suitable wa- 
ters with a sufficient number of mated pairs of mature frogs. To 
the writer the main consideration in using individual breeders or 
mated pairs is that it positively proves to the beginner the identity 
of the species with which he is stocking his waters. Heretofore the 
most creditable published attempts with eggs or tadpoles taken 
afield leaves one with the impression that the experimenter was not 
absolutely sure whether he had good or worthless species. If mated 
pairs be the starting point, avoid pairs mated in captivity by some 
one other than yourself, for you do not know their period of cap- 
tivity. If mated by ‘the person concerned within one or two days 
after being taken in the field, return them to the out-of-door envi- 
ronment at once. The only sure source of fertile pairs is the field- 
mated pairs. The writer finds that in at least nine different species 
of frogs the pairs captured afield usually remain mated, no matter 
how long the journey to the laboratory or hatchery or pond, how- 
ever roughly handled, or however hot the glass jar (not advisable) 
became from sun exposure. If they broke apart on the trip, they 
soon resumed mating and seldom released their hold when trans- 
ferred from aquarium to aquarium or from pond to pond. 
When mated pairs are secured in the field, one can reasonably 

expect them to lay the following night or the next day unless the 
temperature of the water drops suddenly. Rarely a pair may wait 
several days before ovulation. The prospective frog breeder can 
identify his material by the mode of embrace. All of the four prin- 
cipal commercial eastern frogs belong to the true-frog (Rana) group, 
in which the male holds the female behind the forearm with his hands 
appressed to the breast of the female (Pl. XI, figs. 1 and 2). This is 
the so-called pectoral embrace, and any mated pair with pectoral 
embrace found after April 25 is almost positively one of the four 
principal marketable eastern species. Before April 25 the wood frog 
pairs might be taken; but if the characters of this species already 
described are remembered, no mistake will be made. 

DeEsIRABLE SPECIES.—Of the four principal marketable eastern 
species, the mating of the leopard frog is easily the most familiar. 
This species is not restricted to night courtship, although most of it 
occurs at this time, and more mated pairs can besecured at night with 

30286°—21——18 
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a light than in the daytime. One can frequently observe the mating 
behavior of this species during the day, if he can discover a spot where 
the species has already begun ovulation. The author has taken most 
of his mated pairs under such conditions. Before they are mated the 
males may be heard croaking at the surface. Occasionally when 
wading through an area in which eggs are numerous, one hears croaks 
which at first pee him; they come from the mated and mating 
frogs beneath the water and often reveal the position of the game on 
the bottom. At such times, one finds several males and gravid 
females about and under sticks. More rarely, the pairs appear at 
the surface. The period of mating begins April 1 or before, but the 
bulk of it does not come until the middle of April; it continues for 
about three weeks, extending to the first or middle of May. 

Like the leopard frog, the pickerel frog is gregarious at the breeding 
time and often gathers in small, restricted areas for egg laying. This 
facilitates its capture. The beginning of mating usually comes the 
last week in April, the earliest record being April 5, the average 
April 23. This species mates by day or night. ‘The author has seen 
very vigorous matings at all times of day. Often, within a smal! area 
6 feet square or less, one can find 12 to 15 La ate frogs mating or 
pairs in egg-laying positions. The mating places are often, but not 
always, in shallows. Along one shore, within a short stretch, the 
author has counted 20 or more frogs actively mating, to say nothing 
of those in the water. In one instance, in a space 3 feet square, 
were 21 unmated males, 5 mated pairs, and 8 fresh egg masses (rep- 
resenting 16 more frogs). Usually with most of the frogs, mated 
pairs, captured in the field, laid the night of the same day of their 
capture, but the rule did not always hold true with the pickerel frog; 
in fact, it seemed the exception. To find pairs of pickerel. frogs 
which had mated in the laboratory waiting two or three days before 
ovulation was not surprising, but frequently pairs from the field 
waited from two to five days before laying. In two instances in 
different years (one, in an early season, the other in a late season) 
the eggs were laid after remaining in the embrace a week. In 1912 
a pair continued in the embrace two weeks before ovulation. This 
delayed deposition makes the pickerel frog less desirable than the 
leopard frog. 

The green frog is a solitary species. ‘This habit makes it difficult to 
capture mated pairs in the field. One might better begin with the 
eggs or tadpoles or adult breeders. The mating is more active at 
night than by day. It does not begin before the latter part of May. 
With captive individuals it has been noted as early as May 22. The 
interval between first croaking and actual mating may be considerable. 
In his night collecting the author not frequently located places 
where a male might be found croaking several nights in srccession. 
Egg masses have subsequently been recorded in such spots so often 
that it has been found a good plan to keep such localities in mind 
when searching for eggs by day or night. About such masses the 
original or other males are afterwards frequently found for varying 
periods. In fact, many have been captured in this way. 

The bullfrog is as shy as the green frog, and only about places 

where they are abundant could one ever hope to capture an appre- 
ciable number of pairs. 
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FIG. 1.—GREEN FROGS. EARDRUM NORMAL IN FEMALE, EN- 

LARGED IN MALE. 

(After Wright, Carnegie Publ. No. 197.) 

FIG. 2—LEOPARD FROGS. PECTORAL EMBRACE. 

(After Wright, Carnegie Publ. No. 197.) 

FIG. 3—TREE TOADS. AXILLARY EMBRACE. FIG. 4——COUCH’S SPADEFOOTS. 
(After Wright, Carnegie Publ. No. 197.) INGUINAL EMBRACE. 
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The author found the southern bullfrog at the breeding season in 
the swampy tangles of buttonbushes and white alders, where the 
water was waist deep and the bushes 8 to 12 feet high. In southern 
Alabama he recorded croaking males as not uncommon in over- 
flowed areas and swamps (PI. IX, fig. 2) of clear streams, especially 
if overgrown with a thick mat of cat briars (smilax) and arrow 
arums. In the main their croakings consist of four or five notes 
and are wholly unlike the call of the northern bullfrog. To some 
people there is something of the human voice in their call; to others 
it sounds like an alligator. If the ventriloquial males be in tangles 
they are hard to discover. These croaking males may also occur 
along the deep-wooded, overflowed banks of southern rivers. The 
males have the eardrums enlarged (see green frog, Pl. XI, fig. 1) 
and the first finger swollen. (See bullfrog, Pl. XII, fig. 4.) 

Possis_LE Sprecres.—At all seasons, except the breeding time, the 
wood frog is silent and retiring. In water at the spring congress they 
are difficult of approach. At ordinary approach the best one can 
hope for is only a series of surface ripples. Such assemblies may not 
last more than a day orso each year. Anywhere from 50 to 200 males 
have thus been observed floating at the surface. The scene resembles 
a small toad assembly, in which there is the same scrabbling and zeal 
of mating. They disappear simultaneously on seeing anyone, and 
on going through the pond a minute later one would wonder where the 
200 males could be, to say nothing of the females. At the approach 
of the breeding season the males have the thumb much swollen and 
the webbing in the hind feet with margin convex, not concave, as in 
the females at all seasons and in males at other seasons of the year (PI. 
XII, figs. 1 and 2). The period of mating has begun in some years 
as early as the middle of March and may rarely extend to May 1. 
The species is customarily at the height of sexual ardor the last week 
of March or the first week in April. They mate to some extent by 
day, but more frequently during the night. 

In the common toad the males are noticeably smaller than the 
females, have dark throats, and at the breeding season possess dark- 
brown excrescences on the inner upper side of the first two fingers 
(rarely on the inner edge of third finger) and on the inner carpal 
tubercle. Both sexes repair to the water about the same time. 
The migrations begin early in April, but the toads have been recorded 
migrating to breeding localities as late as June 14, by which date 
many of the early breeders are leaving or have left the ponds. 

The males far outnumber the females, and the furious actions 
incident to the first meetings of the two sexes, or following the ar- 
rivals of other toads, are long sustained and exhausting. The male 
embraces the female by digging its forearms into the axilla of the 
female, the fore fingers of the male being folded up. (See tree toad, 
Pl. XI, fig. 3). In this way it is clearly seen how the dorsal horny 
excrescences of the first three fingers of the male come into use. 

In the west and southwest six species of toads may continue to 
breed as late as July or August, dependent on the rains, and in each 
species the male has the same kind of excrescences on the fingers and 
the same form of embrace as already described for the common toad. 
Because of their greater size two of these six might be of more com- 
mercial importance than our common toad. They are Bufo wood- 
housw and B. alvarius. 
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The hermit spadefoot toad ¢ appears suddenly after prolonged rains 
in April and May or sometimes June or July. At the breeding season 
it is fond of sprawling out on the surface of the water as a wood frog 
does; and it is from this position that it croaks. This species gathers 
in large breeding assemblies like toads, and the matings are as 
spirited. The male seizes the female just ahead of the ‘hind legs 
(inguinal fashion), a form of embrace not known in any other Ameri- 
can forms except in the narrow-mouthed toads and possibly Ascaphus 
truer of Washington. 

The same form of embrace (Pl. XI, fig. 4) and dependence on rains 
seems to hold true of Couch’s and Hammond’s spadefoots of the south- 
west and west, where the writer has observed their breeding habits. 
In these regions, after long droughts, these creatures and other 
species of toads at night almost literally pour down from the moun- 
tains or in the desert to any temporary streams (PI. IX, fig. 1), pools, 
or ‘‘tanks,” and their strange choruses can sometimes shia from 
one-half to a mile away. The croaks of the Couch’s spadefoot 
are given from the edges of swift-flowing, temporary streams or 
ponds and resemble the mewing of a cat. The males of Hammond’s 
spadefoot float more or less on the surface of the water and, like the 
hermit spadefoot, dip the posterior portion of the body as they croak. 
Sometimes when both species are breeding in the same place at the 
same time cross embraces between the species ensue. 

UNDESIRABLE Species.—In the undesirable species such as tree 
frogs, like the peeper and tree toad (Hyla), the cricket frog (Acris), 
and the swamp cricket frog (Pseudacris), the mating embrace is 
axillary (Pl. XL fig. 3), and any mated pair with such a form of em- 
brace is an undesirable species, unless it be the possible form, the toad. 
The narrow-mouthed toads (Gastrophryne) have the inguinal form 
(Pl. XI, fig. 4) of embrace, and no desirable form normally mates in 
this way. The possible form, the hermit spadefoot (Scaphiopus) 
does mate in this manner, and sometimes a weakened male toad 
(Bufo) with normal axillary embrace or a weakened male frog (Rana) 
with normal pectoral embrace may seize a female just ahead of the 
hind legs (inguinal fashion) in lieu of the normal embrace. 

EGGS. 

Several experimenters have suggested that to rear frogs for the 
market one could best start with eggs easily procured in nature. 
This apparent ease, however, has often led people to work with un- 
desirable stock; and even some of the experimenters themselves have 
not been absolutely sure to which species of frogs the eggs belonged. 
With certain precautions as to the identity of the material, it is a 
convenient point at which to begin the work. It is, however, highly 
essential that one know the undesirable frogs and their ere 
tree frogs, swamp cricket frog, peeper, cricket frog, and the large 
tree frogs; the narrow-mouthed toad; and the oak toad; and also 
the possible forms—the wood frog, other smaller frogs, the toad, and 
the spadefoot. 
DesrRABLE Species.—In the early spring the leopard frog is the 

second true frog to begin ovulation. It prefers cat-tail swamps 

a Overton, Frank: Long Island fauna and flora. The frogs and toads. Museum, Brooklyn Institute of 
Arts and Sciences. Science Bulletin, vol. 2, No. 3, pp. 28-30. The author wishes to thank Dr, Overton 
and the Brooklyn Museum for the generous loan of Pl. IV, fig. 1, and Pl. XVIII, fig. 4. 
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FIG, 1.—A SURFACE FILM OF BULLFROG EGGS ATTACHED TO THE TIPS OF 

ELDERBERRY BUSHES. 

FIG. 2.—AN EGG AREA OF LEOPARD- FIG. 3.—A SURFACE FILM OF GREEN- 

FROG EGGS, THE EGG MASSES ON FROG EGGS AMONG VEGETATION. 

THE BOTTOM OR ATTACHED TO 

VEGETATION. 
(After Wright, Carnegie Publ. No. 197.) 

(After Wright, Carnegie Publ. No., 197.) 
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(Pl. V, fig. 1), marshy expanses of other types, grassy overflows 
(Pl. VII, fig. 1), and shallow, dead streams. In other situations than 
these it breeds sparingly. In some places it begins laying before 
April 1, and the period of ovulation may extend to May 15. In 
general, when the air temperature reaches 43 to 48°, and certainly 
when it averages 51 to 55°, the leopard frog begins spawning. The 
temperature of the water varies from 43 to 45° at the beginning of 
breeding to 50 to 65° at its crest. The leopard frog may lay at any 
time of day, even at noon, but more frequently it spawns at night. 
Leopard frogs have a tendency to congregate in large numbers and 
often 40 or more bunches of eggs are recorded within small! circum- 
scribed areas (Pl. XIII, fig. 2). At such times, when an area is ap- 
proached, the mated pairs often seek cover under the bunches which 
have already been vik 

The egg masses of the leopard frog may be attached to submerged 
cat-tails, twigs, sticks, grass, etc., or as often may rest on the bottom 
unattached. Several times the water’s surface has been observed to 
be so low that the tops of the bunches appeared at the surface. The 
bunches of eggs occur in the open, unprotected, marshy expanses, 
or in overflows where the edges and bottoms have plenty of grass. 
One will often find the egg masses interspersed with alge and dead 
leaves, which so fill the shallows that the bottom can not be seen. 
As a rule, the leopard frog tends to seek shallower water and more 
swampy localities than the wood frog. The egg mass at ovulation 
is 1 or 2 inches in diameter. After it has expanded it is plinthlike 
or flat, the greater diameter varying from 3 to 6 inches, the smaller 
from 2 to 3 inches (Pl. XIV, fig. 2). The eggs of this species might 
be confused with those of the wood frog, which lays during the same 
period. The differences between the two are elaborated under the 
wood frog (p. 28). Under normal field conditions the eggs hatch in 
from 13 to 20 days. 

The southern leopard frog, as well as the northern leopard frog, 
breeds normally in the spring, and hence is called the “‘spring frog,” 
but occasionally its breeding period may extend until July 4, or 
later, after the first eggs of the species are hatched and the tadpoles 
transformed. 

The egg mass of the southern leopard frog is plinthlike (Pl. XVIII, 
fig. 2), and the individual eggs are hardly distinguishable from those 
of the northern form. These masses may occur attached to vegeta- 
tion along the quiet side shallows of streams or unattached upon 
the bottoms of pools, or they may be laid in swampy situations. 

The pickerel frog, as far as the recorded situations show, seeks 
clear water, and, in the main, is usually found in the upper stretches 
of our clear streams. It frequents ponds heavily laden with dead 
leaves of quiet backwaters (PI. V, fig. 2). The eggs are frequently 
found in the shallows of mill ponds, rocky holes of ravines, or low- 
land pools of wide, meandering streams. The bulk of egg laying 
occurs during the last week in April and the first week of May. 
Usually the period extends from April 23 to May 15. One may 
expect this species to begin laying when the temperature of the air 
reaches 50 to 61° and most certainly when 65 to 69° are recorded, 
provided the temperature of the water is 51 to 64°. 

The eggs of the pickerel frog are almost invariably submerged 
and attached to sticks, twigs, or tufts of grass stems. The species 
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usually seeks the shallows for egg laying, although not exclusively. 
Almost every year some egg masses are found in the middle of 
ponds where the water is 3 feet deep or more. It tends to lay in 
special areas (Pl. XVII, fig.3), as do the wood frog and the leopard 
frog. At one time, in an area 3 by 3 feet, 18 bunches were depos- 
ited. In another spot of the same dimensions 31 bunches were 
found. All of these areas gave excellent illustrations of the placing 
of bunches one upon another. The greatest number of bunches 
observed upon one support was a case in which 7 were noted. 
Quite frequently on one tuft of grass, or on a stick, one finds one 
or more bunches of eggs of the spotted salamander, a bunch of 
leopard frogs’ eggs, and as many as two bunches of pickerel frogs’ 
eggs immediately above them—seldom below, because laid later. 
At the time of deposition a bunch may be 1 to 2 inches in diameter, 
but it soon expands to 34 or 4 inches. It is usually firm and globu- 
lar (Pl. XV, fig. 3). The egg complement of the pickerel frog 
may be from 2,000 to 3,000. The bright yellow or orange lower 
and the brown upper halves of the eggs of the pickerel frog make 
them the most easily distinguishable of all our true frogs’ eggs. In 
nature the eggs may hatch within 11 to 21 days. 

The green frog begins ovulation in the late spring or early summer, 
the extreme dates being May 23 and August 10. When the air 
temperature reaches 65 to 74°, or the temperature of the water 
surfaces 68 to 76°, the green frog may be expected to begin breed- 
ing. Surface temperatures are probably very influential in con- 
trolling the breeding habit, because of the position of the eggs after 
they are laid. When the air temperature reaches 80°, the species 
breeds commonly. During June and the first part of July the eggs 
of this form are very common; thereafter they diminish in numbers 
until the last of Faly or the first of August, when a few stragglers 
deposit the last eggs of the breeding season. ‘This species ‘lays 
mainly at night, but the author has twice seen it laying during the 
day. 
The mass of the green frogs’ eggs floats on the surface of the water. 

The typical form (Pl. XV, fig. 2) is a disklike film of a single 
layer of eggs, loosely attached or free. The eggs have the upper 
halves black and the lower halves white or creamy white. They 
may be found in the middle of the pond, where it is filled with a 
cover of algze at the surface, or with hornwort, water milfoil, Chara, 
Nitella, or similar water plants, which make a mat of vegetation 
from the bottom to the surface, or where isolated patches of grass, 
water plantain, etc., grow in the middle of a pond. Usually, with- 
out such conditions, the masses occur about the edges of the pond 
(Pl. XIII, fig. 3), attached to grass, smartweed, etc., either growing 
in or extending into the water. In 100 or more cases hardly an 
exception to the surface deposition has been noted, but a few appar- 
ent exceptions have occurred. One egg complement was found in a 
somewhat scattered mass on leaves and twigs partially submerged. 
In another instance some of the complement was at the surface 
and the rest in water 4 to 6 inches deep. Inasmuch as such masses 
were found some time after deposition, a rise in the level of the 
pond could easily have brought about this anomalous condition. 
Another variation in the location of the egg mass is occasionally 
recorded. The mass may be attached to grass stems, the point of 
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FIGS. 1 AND 2.—FORM OF EGG MASSES. 

1, Egg masses of wood frog, both masses globular; 2, egg mass of the leopard 

frog, mass plinthlike, not globular. (After Wright, Carnegie Publ. No. 197.) 
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FIGS. 1 TO 3.—FORM OF EGG MASSES. 

1, Egg mass of the swamp cricket frog, several such bunches laid by one female; 

2, egg mass o¢ green frog, a surface film among vegetation; 3, egg masses of 

the pickerel frog, globular mass, frequently in tiers. (After Wright, Carnegie 

Publ. No. 197.) 
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attachment being some 4 or 5 inches below the surface of the water. 
This attachment serves as the apex of an inverted cone, and_ the 
base of the cone spreads out on the surface of the water. This 
also may be due to a rise in the level of the water. Rarely a mass 
more than a foot square is recorded. Some of these masses may 
be composite. In a certain pond, where numerous frogs had laid, 
two bunches had been placed so close together as to make a film 
15 by 10 inches. In another case a mass just as large was secured, 
and the evidences of its double nature were even more evident 
than in the preceding instance. 

For several years small isolated packets of eggs were found on 
the water’s surface, distributed in the manner of tree toads’ eggs, 
but without their individual characteristics. They could not have 
been those of the swamp cricket frogs’ eggs, for this species lays 
very. early in the spring. At last it was discovered that, as egg 
development went on, the egg masses of the green frog often lost 
their circular disklike form, assumed irregular shapes, and sepa- 
rated into small masses of 25 or more eggs, a natural process due 
to the jelly becoming loose as hatching approached. But the egg 
packets observed were composed of fresh eggs. In those instances 
the wind or strong currents, or both, caused them to float away 
from the original mass. 

The bullfrog begins egg laying at air temperatures of 71 to 72°, 
or at water temperatures of 66 to 71° On the average, however, 
breeding comes at an air temperature of 80° and at a water tem- 
erature of 70 to 71°. The bullfrog lays the last of June or in July. 
he author’s breeding record for this frog extends from June 16 to 

July 10. Doubtless it begins earlier some years or extends beyond 
July 10 in belated seasons. The writer has taken females with ripe 
ova the last of July. Ovulation usually occurs at night, at which 
time the species is most active. The bullfrog is a solitary form, 
yet at the peau of breeding a mill pond (PI. VI, fig 2) may have a 
dozen or more pairs in it, and some lakes may be well enough sup- 
Bed ae them to furnish the famed bullfrog choruses of June 
and July. 

Usually the egg masses of the bullfrog are found among brush or 
under similar cover (Pl. XVI, fig. 1). The disk form so prevalent 
in the egg masses of the green frog obtains with this species as well. 
In one instance the egg mass covered a space of 2 by 23 feet, or 5 
square feet; in a second case, 2 by 2 feet; and in a third, 2 by 14 
feet. ‘The size of these masses is a sufficient criterion for identifica- 
tion, since it is very unusual to find an egg mass of the green frog 
which covers a square foot. The first of these three egg films was 
deposited upon a mass of driftwood and brush, which was at the 
surface; the second was found among some fresh white branches 
that extended into the water from the edge of the pond. In rare 
cases the masses become stringlike, due to shifting water levels. 
One such mass was found attached to the roots of an overturned 
stump im shallow water and another in brush beneath a boathouse 
float. Sometimes bullfrogs lay their films in midpond around 
stumps, or attach the surface egg film to the tips of overhanging 
bushes which extend into the water (Pl. XIII, fig. 1). The winds 
often break these films into pieces and distribute them along the 
shores of the lake or pond. The mass is glutinous and is not firm 
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and hard, as in the wood-frog, leopard-frog, and pickerel-frog eggs, 
which are laid earlier in the season. In the last of June and through 
July only one other common frog is breeding; namely, the green 
frog. The green frogs usually deposit their eggs upon vegetation. 
They lay on or among grass, water plants, and alge, or along grassy 
edges of ponds, while the bullfrog almost invariably lays in brush. 
The egg complements of the two species are also different in size. 
The green frog seldom lays more than 3,500 or 4,000 eggs, while the 
bullfrog may lay from 10,000 to 20,000. Usually, the egg of the 
bullfrog has not the distinct middle envelope of ile which is found 
in the green frog’s egg (fig.1, Fand D). Furthermore, this middle 
envelope in the eggs of the green frog often is elliptical, and not round, 
asin the eggs of the leopard and pickerel frogs (fig. 1,@ and B). 
In nature, the eggs hatch in four days or less. 

7 © ©® 

OFf° 
Fic. 1.—INDIVIDUAL EGGs (three times natural size). 

A. Egg of common toad in two jelly envelopes or tubes, the inner of which is divided by cross 
partitions. B. Egg of pickerel frog. Inner envelope and egg proper of same size as egg of leopard 
frog (G@) but outer envelope smaller. C. Egg of peeper. The one envelope and the egg proper to- 
gether appear the duplicate of the egg of the tree toad (£) when it is stripped of its outer envelope. 
D. Egg of green frog. Unlike the egg of the bullfrog, it has an inner envelope. EF. Egg of tree toad. 
The outer envelope often ragged in outline. #F. Egg of bullfrog. Unlike the other four frogs, it bas 
no inner envelope. G,. Egg of leopard frog. Egg proper black and white, not brown and orange as 
in pickeral frog (B). H. Egg of wood frog. It has the largest egg proper of these eight species and 
larger envelopes than the confusing pickerel-frog (B) and leopard-frog (G@) eggs. (After Wright, Car- 
negie publication No. 197.) 

The eggs of the southern bullfrog are not known, and we are not 
very familiar with its breeding habits. In Georgia, Florida, and 
Alabama the writer has chanced upon this species in full croaking 
season in June and July. This species is reputed to lay small eggs 
in large masses on or at the surface of the water in the early summer, 
and if this be true the habits of this form are closely similar to those 
of the northern bullfrog. . 

PossrsLe SpeciesS.—The hermit spadefoot. toad is one of the 
most erratic and transient of our toads or frogs. It suddenly appears 
after a shower, and egg laying is soon over after an ear-splitting 
chorus of croaking lasting a few days. Breeding usually occurs in 
April but occasionally persists until August. This species breeds 
in quiet pools and ponds (Pl. VII, fig. 2). The eggs are enveloped 
in a gelatinous band (Pl. XVIII, fig. 4), the cross section of which 
includes several eggs. In the common toads the eggs occur in one 
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FIG. 1.—EGG MASS OF BULLFROG; A SURFACE FILM 18 INCHES IN 

DIAMETER LAID AMONG DEAD STICKS AND OLD BOARDS. 

(After Wright, Carnegie Publ. No. 197.) 

FIG. 2.—A SURFACE PACKET OF TREE-TOAD EGGS ATTACHED TOA 

POND-WEED LEAF. 

(After Wright, Carnegie Publ. No. 197.) 



U. S. B. F.—Doc. 888. PLATE XVII. 

= - A 

FIG. 1.—COMMON TOAD EGG STRINGS CURLED ABOUT VEGETATION. 

(After Wright, Carnegie Publ. No. 197.) 

FIG. 2.—THE STALKED EGGS OF THE DESERT 

MNREE TOAD! (:): 

eee RE 
FIG, 3—AN EGG AREA OF THE PICKEREL FROG AND TWO MATED 

PAIRS; EGG MASSES ATTACHED TO VEGETATION AND STICKS ON 

THE BOTTOM. 

(After Wright, Carnegie Publ. No. 197.) 
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or two lines or files within one jelly tube. The eggs of the spade- 
foot usually hatch in a very short period. 

While the hermit spadefoot lays eggs in bands like the European 
forms of this family, the spadefoots of the Southwest—namely, 
Couch’s and Hammond’s spadefoots—may strew them on the 
bottom of the ponds. These eggs may be singly placed or be in 
more or less agglutinated masses usually one egg deep and may be 
laid as late as mid-August. This peculiar arrangement of the egg 
complements may be due to the absence of suitable vegetation, 
since Strecker® has seen Couch’s spadefoots lay egg bands which 
became attached to grass, etc. 

The life histories of several smaller true frogs are unknown. These, 
including Cope’s frog, the yellow-legged frog, and Rana onca, are 
too small to be considered. 

The wood frog usually chooses still water for spawning, rarely 
backwaters or bayous of streams. It prefers the leaf-laden ponds 
(Pl. VIII, fig. 1) and transient pools of wooded districts, though 
not wholly restricted to such localities. Occasionally the author 
has seen the frogs migrating to swampy cat-tail stretches for spawn- 
ing and has both observed and heard them in such situations. Two 
of his best collecting spots were a grassy pool and a high upland 
pond, both of which were out in the open and ordinarily dried up 
in midsummer. In wooded districts he has found them even using 
pools no more than 14 by 4 feet in area. When the air temperatures 
average 53 to 58°, one may go out with some expectation of finding 
the wood frogs spawning, provided the water temperature is at 
least 41 to 48°. Spawning reaches its height usually at about 53 
to 60°. The average date of spawning is about April 4; the author’s 
earliest record is March 19; his latest first record, April 14. In 
general, wood frogs spawn most frequently in the first half of April, 
though occasionally earlier or later, depending on the season. In 
some years, when spring opens early, as the last of March, the spawn- 
ing begins with a rush, and the species may be practically through 
laying within from four to six days after the beginning of ovulation. 
Most of the egg complements are laid at night, yet the author has 
frequent instances in which the eggs were laid during the day, both 
in the laboratory and in the field. In the laboratory, they have 
been observed to lay throughout the day; in the field, there have 
been numerous indications that eggs were laid during the day. 
This species is gregarious at the breeding season. Where the first 
bunch of eggs of the season is laid, one is quite certain to find other 
wood frogs depositing their complements later. In this way the 
whole egg content of a large pond may frequently be massed in a 
small limited area (Pl. XVIII, fig. 3). 

The eggs of the wood frog may be deposited either near the edges 
or in the middle of the pond. They are usually attached to grass 
stems, weed stalks, twigs, or brush; but, in rare cases, they may 
rest free on the bottom. In this species the egg bunches tend to be 
attached more frequently than in the case of the leopard frog. In 
rare cases, wood-frog and leopard-frog masses are found on the 
same twig. The egg mass, at the time of laying, may be an inch in 
diameter. Within one-half hour to two hours it assumes a diameter 

a Strecker, J. L.: Notes on the life history of Scaphiopuscouchii Baird. Proceedings, Biological Society 
of Washington, Vol. XXI, p. 203. Washington, 1908. 



98 FROGS. 

of 2 or 3 inches. Freshly laid masses are always of a very bluish 
tinge. The eggs are usually found in shallow water, 6 inches to 2 
or 3 feet deep, though occasionally eggs have been in water of a 
greater depth. The eggs of the wood frog are to be confused only 
with those of the leopard frog. In the former, the egg mass is 
lobose (Pl. XIV, fig. 1); in the latter it is plinthlike. In the 
eopard-frog egg, the middle envelope is evident to the naked eye, 
which is not true of the wood-frog egg (fig. 1, G and H). The 
eges of the wood frog are free, and the outer envelope of each egg 
keeps its spherical form more exactly than in the case of the leopard 
frog, where the eggs are closer together and both they and the outer 
envelopes smaller. The eggs of the wood frog are 3.6 to 5.5 mm. 
from each other, while in the leopard frog the eggs are 2.6 to 3.6 
mm. apart. The two egg masses can be separated easily in the 
field by inverting the mass, thus revealing the lower side of each 
ege. In the eggs of the leopard frog the whiteness of the egg mass 
becomes very apparent, but in those of the wood frog the general 
effect is not decidedly that of whiteness, because of the evident 
encroachment of the black of the upper half upon the lower side. 

The northern wood frog doubtless has breeding habits similar to 
those of the eastern wood frog. 

The life history of the common toad will serve well enough as an 
example of the life histories of our more common toads. At thespawn- 
ing season hundreds of pairs may be recorded laying at one time; 
and in one instance 10 pairs were secured within an area 14 feet 
square. Any water hole, ditch, or transient pool may contain one 
or more toads at this season. They seemingly prefer the shallower 
waters and are apparently not particular whether it be grassy (PI. 
VII, fig. 2), weedy, or swampy (PI. VII, fig. 1), or whether the bottom 
be free or covered with fresh or dead vegetation. So long as water is’ 
at hand, their main desideratum is met. In choice of a breeding 
spot, then, the toad is easily suited and will use a greater variety of 
localities than any other anuran. This species may begin spawning 
when the temperature of the air is 50 to 51°, but the crest of the 
breeding season is reached at about 70°. Spawning may begin 
when the water temperature is as low as 51° but reaches a maximum 
when the water temperature is about 56 to 66°. The toad begins 
ovulation about April 23, the earliest examples recorded being 
April 5. The crest of ovulation comes about el 30. Thereafter 
the number of spawning pairs diminishes. By May 15 or 20 the bulk 
of the laying is about completed, and by May 20 or 25 nearly all the 
toads’ eggs are hatched. In June there are a few stragglers. In 
rare instances the species lays through July. So, spawning in this 
species occasionally extends far beyond the transformation time of 
the first-hatched toad tadpoles of the season. Egg laying takes 
place both by day and by night. The female toad lays from 4,000 
to 7,000 eggs. The eggs are laid ordinarily in quiet water; it may be 
shallow, but not always so. The eggs are found in pools and ponds, 
artificial or natural, in marshes, backwaters, ditches, ete. The 
strings may rest merely on the bottom or be twined about vegetation 
or sticks which happen to be near at hand (Pl. XVII, fig. 1). The 
eggs are laid in long, spiral tubes of jelly (Pl. XIX, fig. 2). Each 
egg, with its quadrangular envelope, is incased in two tubes of jelly, 
one tube within the other. (See fig. 1, A.) The hatching period is 
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FIG. 1.—A SURFACE FILM OF TREE- FIG. 2.—A PLINTHLIKE EGG MASS 
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very short. In general the eggs hatch within from three to five days. 
In colder seasons, the eggs may not hatch until 8 to 12 days have 
assed. 

: UNDESIRABLE SpPEcIES.—The swamp cricket frog, one of the first 
to appear in the spring, lays small bunches of eggs attached to sticks, 
leaf stems (Pl. XV, fig. 1), etc., in every transient pool, pond, or 
ditch, as well as in the swamps. In each bunch are 20 to 100 eggs. 
Usually the bunches are beneath the surface, but the mass is seldom 
over 1 to 14 inches in diameter. The eggs, however, are black on 
the upper half and white on the lower half. Besides, the largest 
individual eggs of this species may be as large as the smallest green 
frog or bullfrog eggs, which, however, are not laid until summer. 
Furthermore, the smallness of the mass enables one to distinguish 
the swamp cricket-frog eggs from any of the desirable frog-egg stock. 

The peeper, together with the swamp cricket frog, makes up the 
shrill chorus from our swampy situations in early spring. They 
often occur in the same situations as the leopard frog, but the eggs 
of the peeper (fig. 1, C) are laid separately (Pl. XIX, fig. 1), do not 
occur in masses, and are hard to find. Hence there is little danger 
of their confusion with those of the leopard frog, though laid at the 
same time. 

The cricket frog is one of the first forms to appear in the spring and 
according to several authors breeds in March, April, and May or even 
later. Abbott says the small masses of eggs are attached to blades 
of coarse grass along ditches in the meadows. The writer recently 
found them breeding actively on June 1, They had chosen a shallow 
(1 to 4 inches deep), grassy meadow pool (PI. X, fig. 1). The eggs 
were attached singly to sedge stems or were strewn singly on the 
bottom. In one or two instances three or four eggs were close 
boeeier. Many of the eggs were in water not more than an inch 
In depth. 

The larger tree frogs, like the common tree toad, Carolina tree frog, 
and the pine wood’s tree frog, lay their eggs from the very last of 
May to July. The color of the eggs is brown on the upper half and 
cream or yellowish on the lower half. On the criterion of color alone 
they might possibly be confused with those of the pickerel frog, 
which deposits eggs, the upper halves of which are brown and the 
lower yellow or orange. The latter species, however, lays its eggs 
from April 20 to May 20 before the tree frogs begin. Besides, its 
ege masses are spherical, 2 or more inches in diameter, and are found 
beneath the surface of the water. These tree frogs lay at the same 
period that the green frog and the bullfrog do and, as do these, lay 
their eggs in films on the water (Pls. XVI, fig. 2, and XVIII, fig. 1). 
But the bullfrog and green-frog eggs occur in large films 2 to 8 inches 
in diameter, while the tree-frog films areseldom over 14inches. Occa- 
sionally, the large egg films of the bullfrog and green frog break up 
into smaller films, but then they can be distinguished from the tree 
frogs by the fact that the egg is black above and white below. 

The narrow-mouthed toad is a form whose life history is not wholly 
understood. Brimley? holds that it breeds from May to August, and 

a Abbott, C. C.: Notes on the habits of the ‘‘Savannah Cricket Frog.’? American Naturalist, Vol. 
XVI, No. 9, p. 707, 1882. 

b Brimley, C. S.: Batrachia found at Raleigh, N.C. American Naturalist, Vol. XXX, p.501. Phila- 
delphia, 1896. 
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the author’s limited experience with the species suggests that the 
eges are usually laid during the spring or early summer. Deckert? 
found their eggs on August 28. The eggs were “‘laid in oblong, jelly- 
like sheets or flat masses about 14 inches long and 1 inch wide. The 
ege masses contain about 100 to 150 eggs.”’ 

The oak toad breeds in May and June, most of the egg laying 
doubtless occurring before June 15. The egg string is laid in warm, 
shallow ponds, and many of these eggs or the subsequent tadpoles 
are dried up by the rapid evaporation of the very transient breeding 
pools. The 88 string or file is a small edition of the southern toad’s 
rar string, the former bemg much smaller in diameter than the latter. 
A female oak toad may deposit 500 to 600 eggs, while a common toad 
produces 4,000 or more. ‘The eggs of the oak toad are slightly smaller 
than those of the common toad. 

TADPOLES (PL. XX). 

For the average layman the tadpole might prove the easiest start- 
ing point in attempting frog culture: Individual breeders must be 
secured just before mating; to take mated pairs is more difficult; the 
egg period is short and the chances of finding eggs restricted by time 
and the expertness of the seeker; but the tadpoles of some of the best 
species may be had at almost any time, the green frog remaining a year 
in the tadpole stage and the bullfrog two years. There are a few car- 
dinal considerations to be borne in mind: Any large tadpole of the east- 
ern United States found in the spring before May 1 is, so far as we 
now know, either a green frog or a bullfrog tadpole. Usually tadpoles 
taken after September 1, and almost surely after October 1, must be 
of the green-frog or the bullfrog species. Throughout the summer, 
when the other tadpoles are eed if a tadpole be at least 2 inches 
or more in length, it is generally either that of a leopard frog, pickerel 
frog, or bullfrog, all desirable species. In proportion to their size, 
these commercial frogs have smaller eggs than the smaller species of 
frogs, and, consequently, the period of tadpole development and 
growth to adult form may also consume more time both actually 
and relatively. 
DesIRABLE SpEctEs.—The tadpoles of the leopard frog transform 

during the same season in which the eggs are laid. The eggs are 
relatively larger and the size at transformation is smaller than in the 
green frog and the bullfrog. Usually 71 to 111 days elapse between 
egg laying and the change to small frogs, or 60 to 80 days elapse between 
the hatching of the eggs and transformation. The tadpoles of the 
leopard frog are very seldom found after August 15. The distinctive 
marks are: Crests of the tail (not muscular portion) conspicuously 
lighter than the body, almost transparent, and marked with widely 
scattered fine spots or specks; belly deep cream color with bronzy 
iridescence; greatest length, 3 to 3.4 inches. (See Pl. XX, fig. 4.) 

The pickerel-frog tadpoles change into frogs the same season the 
eggs are laid. The developmental period from the e86 to trans- 
formation consumes from 87 to 100 days; the period from egg 
hatching to transformation 76 to 85 days. The distinctive marks of 
the tadpole are: Tail crests not transparent or translucent, as in the 
leopard frog, but opaque, very dark, sometimes almost purplish 

a Deckert, R. F.: Further notes on the Salientia of Jacksonville, Fla. Copeia, No. 9, p. 1, 1914, 
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FIGS. 1 TO 11.—MATURE TADPOLES, NATURAL SIZES. 

1, 2-year-old bullfrog tadpole; 2, 3 to 5 months old bullfrog tadpole; 3, 1-year-old bull- 

frog tadpole; 4, leopard-frog tadpole; 5, 1-year-cld green-frog tadpole; 6, pickerel-frog 

tadpole; 7, 3 to 6 months old green-frog tadpole; 8, tree-toad tadpole; 9, peeper tadpole; 

10, wood-frog tadpole; 11, common toad tadpcle. (After Wright, Carnegie Publ. No. 197.) 
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black, and usually marked with aggregate spots or blotches some- 
what like the green-frog tadpole. In the pickerel-frog and leopard- 
frog tadpoles, in spite of the coppery sri ens on the belly, the 
elongate intestine shows through the skin, while in the green-frog 
tadpole the deep cream color hides the view of the intestine. The 
2 amin tadpoles never reach 3 inches in length. (See Pl. XX, 
fig. 6. 
“The green-frog tadpole requires one year for growth before it 

becomes a small Fully fcined frog. The same factors operate for this 
extension, of time as in the case of the bullfrog tadpole. The tadpole 
of the green frog, however, has to attain a size slightly more than 
Paiochalt that of the mature bullfrog tadpole, and the Tarval or tad pole 
eriod is, therefore, one-half as long. The distinctive marks are: 
ail greenish, mottled with brown; belly deep cream color with very 

little or no iridescence; no round black spots; never over 34 inches 
in length. (See Pl. XX, figs. 5 and 7.) 

The bullfrog tadpole requires two years or more for growth be- 
fore it transforms or becomes a frog inform. This long period of 
development results from several causes, among which are these: 
The eggs are relatively small and are laid late in the season; and 
the larve or tadpoles are hatched in an immature state and have 
to grow to a comparatively large size before they change into small 
bullfrogs ; that is, the mature bullfrog tadpole may be three times 
as long as a wood-frog tadpole or twice that of a pickerel-frog or 
leopard-frog tadpole. Any tadpole over 34 inches in length will 
prove to be that of a bullfrog. The distinctive marks are: Belly of 
a straw or maize yellow color; the body and the tail (except the 
lower crest of fin) with regular round black spots; and fine yellow 
dots all over the body. (See Pl. XX, figs. 1, 2, and 3.) 

PossiBLE Species.—With the exception of the toad, the tadpoles 
of several possible forms are not well enough known to describe posi- 
tively. The toad tadpoles seldom reach more than from 1 to 14 
inches in length. The small size required enables the tadpole to 
develop quickly into the toad form. The period of development 
from the ege to transformation is from 50 to 65 days; from the hatch- 
ing to transformation, 41 to 60 days. The distinctive marks of the 
tadpole are: Body very dark or black (not greenish) in appearance; 
crests of the tail cloudy transparent or milky translucent and not 
high; tail tip often more or less rounded. (See Pl. XX, fig. 11.) 

The tadpole of the wood frog develops in one season; usually the 
period of development from the eggs to transformation extends over 
about 90 days, though the range may be from 61 to 115 days. The 
tadpole period and breeding time of the wood frog coincide with 
those of the leopard frog. The tadpole of the wood frog never 
becomes more than 2 inches long. Like that of the leopard frog the 
belly of the wood frog has a bronzy iridescence, but it is more pinkish 
in the latter along the upper-jaw region, while the wood-frog tadpole 
has a cream-colored line; finally, the mouth of the tadpole of the 
wood frog has three rows of teeth on the upper jaw and four rows on 
the lower jaw, while all the desirable species have two rows of teeth 
on the upper jaw and three on the lower. (See Pl. XX, fig. 10.) 
* UNDESIRABLE SpeciEs.—Some of the more frequent tadpoles 
which should be avoided are those of the narrow-mouthed toad, the 
tree toad, the peeper, the swamp cricket frog, and the cricket frog. 
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The narrow-mouthed toad, so far as known, transforms the same 
season during which the eggs are laid. This period was formerly 
considered to be 90 to 100 days, but Deckert’s® captives required only 
16 days from hatching to transformation, an amazingly short period. 
The largest of the tadpoles of this species reach a length of 132 inches 
and are very easily distinguished from those of other species. The 
body is very flat, and the depth of it is contained 14 times in the 
width, while other tadpoles have round bodies; there is no spiracle; 
there are no horny-edged mandibles, and the lower lip of ordinary 
tadpoles is not present, while the upper has either a faint row of teeth 
or none at all. The color of the tadpole is quite conspicuous. On 
the back and sides it is a uniform brown or olive black. Along the 
middle of the muscular part of the tail there is a bright, clear, white 
band one-fourth to one-half inch long. Along either side of the belly 
there is a similar white line, and most of the belly is of this clear 
white. All in all, it is our most remarkable tadpole. 

The known tree-frog tadpoles of this country, with the exception 
of the peeper, have the two rows of teeth on the upper lip and two 
on, the lower, thus differing from the desirable frogs which have two 
rows on the upper and three on the lower. Furthermore, the upper 
tail crest (this is also true of the peeper tree frog) extends onto the 
back almost to between the eyes, which are lateral, visible both from 
the back and belly. In the tree-frog tadpoles the eyes are not 
visible from the lower side of the animal, and the tail crest seldom 
reaches onto the back beyond the vertical of the spiracle. 

The common tree-toad tadpole takes about 50 or 60 days for 
development from the egg to the transformed tree toad. Sometimes 
the period may be no longer than 45 days or, in other cases, as great 
as 65 days. These tadpoles can be distinguished at once by their 
long tails, which are 2.2 to 3.5 times the length of the body and 
scarlet or orange vermilion in color, with black blotches more promi- 
nent near the margins of the crests. The belly is conspicuously of a 
white or light cream color, slightly iridescent, and the intestine does 
not show through. These tadpoles reach a length of 2 inches. (See 
Pl. XX, fig.8.) 

The peeper tadpole may have the rows of teeth two and two, as in 
American tree frogs in general, or some of the tadpoles may have a 
small third goateelike row on the edge of the lower lip. The peeper 
tadpole transforms about 90 or 100 days after egg laying and never 
exceeds 1.3 inches in length. The tail is only 1.4 to 2.1 times the 
length of the body. The tail crests are clear and usually heavily 
emented with purplish black blotches near the outer edges. (See 

. XX, fig. 9.) 
The a cricket frog spends about 75 to 100 days in passing 

from the egg to transformation. The tadpole is the darkest in color 
of any tree-frog tadpole; the body is brownish black all over, and the 
back and the upper two-thirds of the muscular part of the tail have 
the same color. The lower third of the muscular portion of the tail 
is whitish. The tail crests are transparent and practically unspotted, 
a character which is distinctive in an adult tadpole. The rows of 
teeth are 2-2, or 2-2 with a slight suggestion of a third lower row. 

a Deckert, R. F.: Loc. cit., pp. 1, 2. 
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The tadpole of the cricket frog develops in about the same length 
of time as that of the peeper. The tadpoles of the former transform 
the same season the eggs are laid and seldom exceed 14 inches in 
length. They are larger than peeper tadpoles, have the crests 
blotched like tree-toad tadpoles, but have not the scarlet color of 
these creatures. The conspicuous character is the arrangement of 
coloration on the muscular part of the tail. There are four long 
bands—the first a brown band from body to tip of the tail; above 
this a cream white band, followed by another brown band to tail tip; 
and this surmounted by another short cream white band. There are 
two rows of teeth on the upper lip and three complete rows on the 
lower, as in. the case of some of the frogs. 

TRANSITION STAGES (PLS. XXI AND XXII). 

Many of the attempts at frog culture have consisted in carrying 
eggs through hatching or even in carrying tadpoles through to trans- 
formation; but the efforts have ended at the latter stage. In nature, 
there is always considerable loss of tadpoles particularly just before 
transformation, and hitherto, in captivity, the same trouble has often 
been encountered. Some culturists might, therefore, prefer to begin 
their first efforts with the transformed frogs which have passed the 
critical stage, and thus avoid this large percentage of loss of stock. 
In many ways it is easier than gathering mated pairs or eggs and 
ought to be almost as successful as the capture with a seine of tad- 
poles or of individual adults at breeding time. At the approach of 
the transformation the tadpoles continually remain in the shallows. 
To be forehanded, a person might pull a minnow seine along such 
an area, particularly if it be somewhat or quite weedy, and obtain 
four-legged stages with the stumps of the tail remaining. These 
complete the tail absorption in a few days and are often easier of 
capture than the spry small frogs along the bank. If one try to 
make the captures immediately after transformation is wholly com- 
pleted, he will have considerable success with leopard frogs and pick- 
erel frogs and often secure 50 to 100 frogs at one time. The aquatic 
forms, the small green frogs and bullfrogs, however, immediately leap 
into the water at one’s approach and never start landward through 
the Ree pe as the young leopard frogs and pickerel frogs so com- 
monly do. 

iDiaee sea Species.—All of the four principal desirable species 
for the frog market (the leopard frog, the pickerel frog, the green 
frog, and the bullfrog) transform at an average size of 1 to 2 inches, 
while all the possible or undesirable species usually transform at sizes 
below that of 1 inch. Of course, the danger comes in the layman 
mistaking a growing undesirable form for a transformed frog of a 
desirable species; but if he thoroughly learns the cardinal characters 
of the four adult commercial frogs no error should occur, for the young 
frogs are sufficient replicas or duplicates of the adults to make their 
identification easy. 

Most of the leopard-frog tadpoles change to small frogs in July, 
although a few may wait until August before complete transforma- 
tion. The average range of dates extends from June 30 to July 25, 
with the bulk of the transformations occurring in mid-July, the latest 
ones recorded being on August 6. At the approach of transformation 
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the young come out into the open shallows or rest at the edges of 
the ponds in the thick mats of vegetation. If the season has been 
very rainy and the mortality consequently low, a region may have 
almost a plague of small frogs. Then temporary ditches, holes, and 
transient diggings are filled with these creatures migrating from the 
water over the land, and these constitute the so-called rain of frogs. 
This shows the apparent ease with which young transformed leopard 
frogs can be captured at such rare occasions with pitfalls, but ordi- 
narily the operation islesseasy. Ifthe pond about which the frogs are 
transforming have a heavy growth of vegetation the frogs prove 

Ondestrable Spectes: 

Swamp cricket frog 

Peeper 

Narrow-mouthed toad 

Cricket frog 

Carolina tree frog 

Pacific tree frog 

Tree toad 

Posstble Svectles: 

Spadefoat toad 

Common toad 

Wood frog 

Mink frog 

Destrable Species: 

Southern leopard frog 
Western bullfrog 

Yellow-legged frog 

Western frog 

Pickerel frog 

Leopard frog 

Green frog 

Southern bullfrog 

Bullfrog 

Cength tn tnohes 

Fic, 2.—Transformation and adult. sizes of frogs. Length of continuous line equais the transforma- 
tion size. Length of continuous and broken lines gives adult size. Adult size determined by largest 
adult in author’s collection. 

difficult of capture and are quickly lost in the weeds; therefore, the 
sure method is to seine the swampy area or pond just before the final 
stage is reached. At transformation a young leopard frog is, on the 
average, 1 inch long, the range of size being 0.75 to 1.25 inches. 
(See fig. 2 and Pls. XXI, fig. 4, and XXII, fig. 6.) 
The southern leopard frog transforms during the last of June and in 

July. The transformed frogs range from 0.75 to 1 inch in length, 
the average being seven-eighths of an inch. (See fig. 2 and Pl. 
XXII, fig. 5.) 

The pickerel-frog tadpoles may begin to transform the last week 
in July, but by far the greater number of larve transform in August. 
Occasionally some tadpoles do not transform until September 1 or 
rarely dail October 1. The length at transformation averages 1 
inch, and the range of size is 0.75 to 1.1 inches. What has been said 
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FIGS. 1 TO 8—TRANSFORMATION SIZES, NATURAL SIZES. 

1, Bullfroz; 2, green frog; 3, pickerel frog; 4, leopard frog; 5, tree toad; 6, wood frog; 

7, peeper; 8, common toad. (After Wright, Carnegie Publ. No. 197.) 
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FIGS. 1 TO 16.—TRANSFORMATION SIZES, NATURAL SIZES. 

1, Bullfrog; 2, mink frog; 3, green frog; 4, western frog; 5, southern leopard frog; 6, leopard 

frog; 7, pickerel frog; 8, wood frog; 9, narrow-mouthed toad; 10, common toad; 11, spadefoot 

toad; 12, Pacific tree frog; 13, swamp-cricket frog; 14, cricket frog; 15, tree toad; 16, peeper. 

(Photos of 2, 4, 5, 9, 11, 12, 13, 14 from spirit specimens.) 
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of the leopard frog is more or less true of the pickerel frog. A capital 
lace to secure transformed and half-grown pickerel frogs is along the 
Buns of the headwaters of our clear streams. (See fig. 2 and Pls. 
XX, fig. 3, and XXII, fig. 7.) 

The newly transformed green frogs vary in length from 1.1 to 1.5 
inches, the average being 1.3 inches. Most of the transformations 
occur in the latter part of June and throughout July. Usually, by 
the first of August transformation for this species is largely, but not 
wholly, completed. In a species which lays from the last of May to 
the middle of August, or later, it is evident that some transformations 
may occur at any time within the same limits. This form spends one 
winter in the tadpole stage and is a year old before it changes to the 
frog form. Of all the commercial forms, this has proved the hardest, 
to collect in numbers at the transformation stage. The long period 
of transformation, the smallness of some of the ponds and of their 
green-frog tadpole content, and the shyness of the species make it 
more difficult to secure a quantity of young green frogs than a similar 
number of young bullfrogs. It does not seem at present a convenient 
starting point in the culture of the green frog. (See fig. 2 and Pls. 
XX], fig. 2, and XXII, fig. 3.) 

The bullfrog tadpole spends two winters as a tadpole. Inasmuch 
as the eggs are vail and deposited late in the season (usually the last 
of June or in July), the tadpoles are small when winter arrives. The 
whole of the next season is consumed in growth, and it is not until 
another winter is passed that the larvee begin to approach transfor- 
mation, which usually comes in July—that is, two years after egg 
deposition. More rarely does the tadpole spend a third winter before 
transformation. According to all of our data, transformation occurs 
in July or later. An average of the first dates recorded places the 
beginning of transformation at July 15, The species evidently does 
not begin transformation before July 1, and the period of transforma- 
tion often extends to August 15. In one year, when first recorded 
on July 30, tadpoles were found which would require two weeks more 
before transformation. In another year several were found trans- 
forming on August 20, and a few other tadpoles which appeared as if 
they might transform in October or November or during the next 
season were found. The mature tadpoles begin to come out in the 
shallow water in early summer. Here they hide in the Chara, Nitella, 
hornwort, water milfoil, etc., or they rest beneath the lily pads, pond 
weeds, and other surface plants. Another favorite place of trans- 
formation is among the pickerel weed, arrowhead, and water plantain, 
which afford an overhead cover. Occasionally, around ponds where 
shallows are absent, stumps of trees, fallen logs, and trees fringe the 
edge, and their roots extend out into the water. These are favorite 
transformation sites for the species. At this period they are present 
in hundreds, or even thousands. The transformed individuals present 
a spirited sight as one approaches. They are shy, and long before 
one gets within range start skipping over the vegetation, giving the 
alarm note so characteristic of the species when surprised. Equally 
interesting is it when they occupy perches ae the stumpy edges of 
deep ponds. It seems as if a wave of little bullfrogs keeps going 
before one as he skirts the pond. Inasmuch as this species requires 
two years to mature, it might naturally be expected that with vary- 
ing conditions the tadpoles would be of diverse sizes at transforma- 

30286°—21——19 
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tion, due to inequalities of growth. This supposition is borne out 
by observation. In none of the species under consideration is there 
such a range of size at transformation as in the bullfrog, which at this 
period varies from 1.7 to 2.35 inches in length, with an average of 2.1 
inches. (See fig. 2 and Pls. XXI, fig. 1, and XXII, fig. 1.) 
Some of the southern bullfrog tadpoles may transform in the very 

last of May, and the minimum transformation size recorded is 13 
inches. (See fig. 2.) 

PossIBLE SpecrEs.—The toad tadpole is among the first of the 
season to transform. When transformation is taking place, the 
shores of some ponds are black with myriads of little toads, their 
numbers being particularly noticeable when they leave the shores 
and cross eee roads and streets. Transformation begins the 
last of June and may continue into August and rarely into Septem- 
ber. The author’s earliest record of transformation is June 8. The 
average date is June 21. The size at transformation is small, rang- 
ing from 0.3 to 0.5 inch in length, the average being 0.4 inch. (See 
fig. 2 and Pls. XXI, fig. 8, and XXII, fig. 10.) 

The wood frog usually begins transformation about July 1. The 
transformation may begin as early as June 8 or extend to August 1, 
and the transformation size varies from 0.5 to 0.85 of an inch, the 
average being 0.6 of an inch. (See fig. 2 and Pls. XX, fig. 6, and 
XXII, fig. 8.) 

The hermit spadefoot toad transforms from June to August and 
ranges in size from 0.3 to 0.5 of an inch at the time of transformation. 
(See fig. 2 and Pl. XXII, fig. 11.) 
UNDESIRABLE SpeciES.—The undesirable forms, when full grown, 

are small and the young transformed frogs are also small of size, 
none of them ranging over 0.8 of an inch and most of them having 
an average size of 0.3 to 0.7 of an inch. 

The narrow-mouthed toad tadpole may transform from the middle 
of June to September or October. The average size at transforma- 
tion is 0.5 of an inch. (See fig. 2 and Pl. XXII, fig. 9.) The tree 
toad transforms largely during the last of July and the first of August. 
The size at transformation varies from 0.5 to 0.8 of an inch, the 
average being 0.6 of an inch. (See fig. 2 and Pls. XXI, fig. 5, and 
XXII, fig. 15.) The peeper tadpole usually begins to transform as 
early as July 1, although the average date is July 6. The range of 
transformation is from June 12 to August 1, and the range of size is 
0.35 to 0.55 of an inch, the average being 0.4 of an inch. (See fig. 
2 and Pls. XXI, fig.7, and XXII, fig. 16.) The swamp cricket frog 
usually has finished transformation by July 1 and may transform 
as early as June 1. At transformation the frog is 0.3 to 0.5 of an 
inch in length. (See fig 2 and Pl. XXII, fig. 13.) The cricket frog 
transforms from June 1 to July if the eggs be laid early, or in August 
if the eggs be laid in June. At transformation it averages a greater 
length than the swamp cricket frog, being 0.5 of an inch in length. 
(See fig. 2 and Pl. XXII, fig. 14.) 

RATE OF GROWTH. 

The rate of growth from transformation to the full-grown adult 
condition (fig. 2) is veryimportant. If a frog requires a long period 
to reach adult estate, then such a factor is one item which militates 
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against the species as a desirable frog for cultural purposes; and other 
favorable factors must counterbalance if the species 1s to be kept in 
the preferred list. If, in nature, two years are required for the bull- 
frog to pass through the tadpole stage and five or six years more to 
reach a length of 6 inches, in order to make its cultivation worth 
while, the dangers and enemies to which it is subjected during those 
seven or eight years must be overcome or reduced, or else the 
numbers of bullfrogs must be increased by careful handling to 
allow for the great losses in the course of their growth. Through 
many years the growth of our food fishes has been observed at cur 
numerous fish hatcheries, but there is next to nothing in the litera- 
ture of this country concerning the growth of frogs. Some authors 
have assumed that if, just previous to hibernation in the fall or at 
the outcoming in the spring, the collector found three or four groups 
of different sizes, these groups had been hatched in as many succeed- 
ing years. There are, however, great variations. A species which 
laid from May to August might, in the following August, include 
some frogs 14 of a year old and some 1 year old. For growth studies 
it is imperative that not only the average and range of transforma- 
tion size, but also the time of transformation, be known; for exam- 
yle, a small frog little beyond the transformation size if found in 
ay must be almost a year old, because rarely, if ever, does any 

frog transform earlier than June. The results which the writer 
presents in the following table are merely tentative conclusions based 
only on measurements of frogs of all sizes collected at random over a 
period of 10 years. 

EstmMaTED Sizes, RANGE, AND AVERAGE OF CERTAIN FROGS AT YEARLY INTERVALS 
oF GROWTH, SHOWN IN INCHES. 

eral 1 year old. 2 years old. 3 years old. 4 years old. 

7 Aver- Aver- Aver - Aver- 
Range ae Range. mies Range. pe Range. pee Range Bee. 

Pickerelfrog= ===. --5 0. 75-1.1 150.) 117, 1.5) 1. 75-2.1 | 1.875] 2.1 -2.45| 2.3 | 2.45-2.75| 2.6 
Leopard frog-....... - 72-1. 25} 1.0 | 1.25-1.7 1.5} 1.75-2.2 | 2.0 | 2.2 -2.5 | 2.35 | 2.5 -3.0 25% 
Greenfrogo.-----2- peal alag 1.3 | 1.5 -2.05 1.8} 2.05-2.6 | 2.25 | 2.6 -3.15) 2.85 | 3.15-3.85) 3.5 
Bilifroe tee eee =e 1.7 -2.35] 2.1 | 2.35-2.85 2.6] 2.85-3.6 | 3.25 | 3.6 -4.4 | 4.0 4.4 -5.2 4.75 
Wood frog... -.--.=5. -5 -0.84 -62) .84-1.15 1.0} 1.15-1.59) 1.375) 1.59-2.05) 1.8 | 2.05-2.55) 2.25 
Tree toads: 22.45.22. -56-0.81| .62) .81-1.15} 1.0) 1.15-1.6 | 1.375) 1.6 -2.0 | 1.8 |...... aces|siee ort s 

In most of these forms the frog reaches the breeding condition in 
four years, and in the case of the pickerel frog, leopard frog, and 
green frog some individuals may possibly breed when 3 years old. 
The bullfrogs which reach 7 or 8 inches in length must require 
seven or eight years for such a growth. In all the forms, a growth 
of an inch a year is unusual, the normal rate being from 0.35 to 0.75 
of an inch a year. The wood frog reaches maturity in four years, 
and the tree toad in three years. In both, the rate of growth is 
apparently about 0.35 inch a year. 

FOOD. 

The food problem is one of the crucial questions in the feasibility 
of frog culture. No very systematic seasonal study of the food of 
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our frogs has ever been undertaken and successfully completed. The 
toad has been quite thoroughly studied throughout its feeding sea- 
son. The best food investigation of any of our frogs (Rana piyiens) 
covers a very short feeding period from August 8 to 22,2 while the 
food of the bullfrog has aroused interest and some attention because 
of some of its bizarre tendencies. As a consequence, the food of the 
tadpoles, transformed frogs, and adults of our commoner species 
can not be spoken of as positively as would become scientific par- 
lance. A summary of what has appeared will have to suffice until 
comparative studies which are in progress are forthcoming. 

FOOD OF TADPOLES. 

In the earlier days armchair scientists held that the food of a tad- 
pole had to be almost or quite wholly vegetable in nature, because 
of the elongate intestine the creature possessed; but even casual 
observers have noted with what avidity tadpoles assemble around a 
dead fish. The taxidermist knows very well to what a bone-clean 
condition tadpoles reduce carcasses of mammals, birds, or cold-blooded 
vertebrates. Several experimenters in frog culture have maintained 
that they could raise tadpoles on dressed submerged fish or on liver, 
a well-known fish food. These animal tendencies in the diet of an 
apparent vegetarian extend even to the devouring of their own kind 
under stress of unusual circumstances. It must, however, be remem- 
bered that most of this animal food, if not all of it, is dead and immo- 
bile. Seldom do they prey on larger aquatic animals or even on the 
smaller forms, unless these incidentally occur in the food stream which 
is mainly vegetable in character. Their animal-feeding proclivities 
are mainly those of scavengers, and it is therefore hardly correct to 
call them carnivorous or omnivorous, as has been done by some. 
Up to the present time there has been no serious extended examina- 
tion of the food of tadpoles, because of the enormity of the task and 
on account of the previous uncertainty of the identification of the 
frog species to hi they belonged. 

FOOD OF TRANSITION STAGES. 

This period when the tadpole changes to a small frog is a critical 
time in the life history of any individual frog and is in many ways 
the most important point of attention for the frog culturist. The 
creature makes a complete change of form, becomes truly carnivo- 
rous, spends some of its life on the banks or in the fields, and there- 
fore can not be expected to adjust itself in an instant to a new exist- 
ence. Dr. Philip A. Munz, who is studying the food of transforming 
and transformed frogs, presents the following preliminary and pro- 
visional summary from his examinations: 

Thus far a fairly representative series of each of the following species of Rana has 
becn studied: R. catesbeiana, the bullfrog; R. clamitans, the green frog; R. sylvatica, 
the wood frog; and R. palustris, the pickerel frog. In each species the same general 
tendencies are evident: 

a Kirkland, A. H.: The habits, food and economic value of the American toad. Hatch Experiment 
Station of the Massachusetts A gricultural College, Bulletin 46, April, 1897, Amherst, Mass.; also, Usefulness 
of the American toad, U. S. Department of Agriculture, Farmers’ Bulletin No, 196. Washington, 1904. 
Garman, H.: Kentucky Experiment Station Bulletin No. 91. 1901. 
Hodge, C. F.: Nature study leaflet. Worcester, Mass., 1898. 
b Drake, Carl J.: The food of Rana pipiens Schreber, Ohio Naturalist, March, 1914, Vol. XIV, No. 5, pp. 

257-269, Columbus, 

fie 
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(1) The larval alimentary canal is very long, but slightly differentiated in its vari- 
ous portions and filled with ooze and silt scraped up from the objects in the pond and 
containing many species of diatoms, blue-green and green alge of filamentous and 
nonfilamentous forms, small pieces of green plant tissue, and bits of fibers and other 
nondecaying material found in ooze. As yet I have found no tadpoles containing 
animal tissue, but as is generally known, they nibble off small pieces of flesh when 
it is available. Insects, mites, spiders, etc., are quite universally absent from the 
larval food; even the small water crustacea are rarely met with. 

(2) After the fore and hind legs are both in evidence and the horny plates of the 
tadpole mouth are shed, the tail is gradually shortened and the alimentary canal 
shortens to become dilated anteriorly and posteriorly, forming the stomach and the 
rectum, the latter communicating with the cloaca. During this time there is prac- 
tically no food taken in, although the fat in the body cavity is scarcely reduced in 
amount; evidently the material available as the result of the absorption of the tail 
is sufficient. The epidermis is evidently shed often during the absorption of the tail; 
for in many cases, especially in the bullfrog which is large enough for it to be more 
apparent, epidermis is present in the alimentary canal; this tendency to swallow the 
cast epidermis seems quite universal. Occasionally a few algal filaments seem to 
become entangled in it and are then present in the stomach contents. 

(3) After the tail is reduced to a mere remnant with a length of 1 to 2 millimeters 
(0.4 to 0.8 of an inch) and the mouth has increased to several times its former size, 
the alimentary canal has become from one-sixth to one-tenth of its larval length, and 
the young frog again begins feeding, now taking mostly animal food. The range of 
forms consumed is very great, each species of frog apparently eating anything alive 
and moving and yet small enough to swallow. Crustacea, Isopoda, Acarina, Arachnida, 
and almost every group of Insecta have been found. The forms fed upon are not 
aquatic to any extent, but feeding is done largely above and near the water. Natu- 
rally such life as is to be found on or near the ground is most available and the stomach 
content is largely ground beetles, plant lice, springtails (Collembola), lear hoppers, 
snout beetles, spiders, mites, sow bugs, ants, and small flies. Of the molluscs, snails 
are occasionally met with, and of the vertebrates only a few have been observed, such 
as young frogs and toads in young bullfrogs. 

The differences in selection of food may come under two categories: (a) Those 
due to the size of the species of frog—the bullfrog, for example—can and does eat much 
larger forms than can the smaller species, and yet it also takes the smallest mites; 
and (b) those due to the location and nature of the ponds from which the specimens 
were taken; for in different locations are to be found different food materials. But as 
yet I have been able to observe no difference in the range of insects or other forms 
eaten by each species, 
By way of summary, then, the tadpole is largely herbivorous; the transforming 

individual does but little or no feeding, and the young frog is carnivorous, eating 
plant and inorganic materials perhaps as a matter of accident while seizing insects 
or other prey. 

FOOD OF ADULTS. 

Growing and adult frogs are carnivorous. To be sure, they may 
accidentally take in vegetation or mineral matter, but this is an 
incident to their pursuit of moving prey or synchronous with the 
swallowing of their own cast skins. If their prey remains quiet 

-it may escape. If our frogs pursued their prey in the water as do 
fishes there would be no particular need for a tongue, and some of the 
most aquatic frogs of the world have little or no tongue as a conse- 
quence. Practically all of the frogs of the United States are pos- 
sessed of a good, thick, adhesive protrusible tongue, which is fastened 
at its forward end. The posterior end of the tongue can be shot 
forward and then quickly retracted with the prey affixed or held. 

It must be remembered that our frogs do not pursue their prey 
beneath the water; therefore it becomes evident that practically 
all food prehension for our species takes place at or above the water’s 
surface, on the shores of bodies of water, on the banks of streams, 
in the meadows, or in some cases in the trees. Some remain in 
favorable position and capture the passing prey; others hop toward 
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their prey until within range; still others occasionally stalk their 
prey; and a fourth group, like the tree frogs, may at times leap into 
mid-air for their game. _ 

The tongue is the main organ of prehension, but the forefeet are 
often used in a ludicrous manner to help in forcing into the mouth a 
difficult or cumbersome object. If one tries to force food or other 
objects into the mouth of a captive frog, however, the same feet may 
often be employed to prevent the operation. 
A general summary of the various food elements as thus far deter- 

mined by previous authors follows. 
VEGETABLE MATTER.—What Kirkland ¢ found true for the toad 

obtains more or less for our species of true frogs. He held that— 
Vegetable material formed less than 1 per cent and from its character appears to 

have been taken by accident and can not be properly considered as food. Since the 
toad takes the greater part of its food from the ground by means of its large, fleshy 
tongue, nothing can be more natural than that a small quantity of vegetable detritus 
should be swept into the mouth along with the insects on which the animal feeds. 
The most common vegetable substance found in the stomachs is grass, both dry and 
fresh. Bits of rotten wood, broken acorn shells, seeds of the linden (Tilea americana) 
and maple (Acer saccharinum) and bits of apple parings have also been detected. 
All these vegetable substances were usually associated with a large quantity of ants 
and other terrestrial insects. 

Possibly the more aquatic frogs, like the bullfrog and green frog, 
might take more vegetable matter than the more terrestrial leopard 
frog or wood frog. The former have a feeding ground where the 
algal carpet of the water’s surface may be the alighting ground for 
the prey, or where the wet, broken vegetation of the shore may be 
the hiding ground of numerous Insects. 
MINERAL MATTER.—Of this habit Kirkland writes the following: 
The mineral matter found in the stomach forms slightly more than 1 per cent of 

the total contents and consists of gravel, sand, and, in a few cases, coal ashes. When 
a large piece of gravel is swallowed it is regurgitated; this I have proven by experi- 
ments on toads in confinement. Otherwise the gravel passes through the alimentary 
canal and may be found in the castings. Since the toad does not masticate its food, 
but depends on the stomach for the whole process of trituration, it is probable that 
the gravel when present assists in grinding the strongly chitinized bodies of beetles, 
etc., yet in the majority of the toads examined there was no gravel present in the 
alimentary canal, although many of the stomachs contained finely ground beetles. 
A proper inference from the above is that gravel is not essential to digestion in the toad, 
and the writer inclines to the opinion that, as in the case of the vegetable matter, 
the presence of gravel in the stomachs is the result of accident rather than of design. 

AnimaL Matrer.—No doubt, in the case of our four principal 
commercial species this element constitutes from 97 to 98 per cent 
of the food, as in the toad. : 

Mollusks.—Mollusca are seldom eaten by the wood frog and pick- 
erel frog and constitute about 1 per cent of the food of the toad and 
about 3 per cent of that of the leopard frog. Mollusca no doubt 
enter to an appreciable extent into the diet of the more aquatic 
forms of anurans. Surface ® found the green frog alone had eaten 
mollusks to any extent, while Dyche* found 12 of his 30 bullfrogs 
had eaten snails, one having 9 in its stomach. 

Worms.—These enter into the nocturnal toad’s diet more than into 
that of any other species and constitute 1 per cent of its diet. Worms 

a Kirkland, A. H.: Loe. cit., pp. 13-14. 
b Surface, H. A.: Bi-Monthly Zoological Bulletin. Division of Zoology, Pennsylvania Department 

of Agriculture. Vol. III, Nos. 3 and 4. 1913. 
ec Dyche, L. L.: Ponds, pond fish, and pond-fish culture, pp. 150-153. State Department of Fish and 

Game, Kansas. Topeka, 1914. 
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have been recorded in the food of the leopard frog but are rare in 
the food of the other four common species of frog. 

Spiders.—Spiders and their relatives are eaten by the smaller 
forms like the cricket frog, swamp cricket frog, peeper, and tree toad, 
as well as by all of thelargerforms. ‘Spiders occur in the stomachs 
of the toad in all months, but form only 2 per cent of the total food.’’4 
In the case of the leopard frog, according to Drake, they constitute 
27 per cent of the food of the species and are, next to beetles, the 
largest single item, while in the wood frog, pickerel frog, green frog, 
and bullfrog, spiders form 8 to 12 per cent of the food of these forms. 

Crustaceans.—The smaller forms, like the cricket frog, swamp 
cricket frog, peeper, and tree toad, very rarely, if ever, eat small cray- 
fish, and only in very shallow water or in pools which are drying up 
do the leopard frogs attempt an extensive diet of crayfish. There 
are no records of these creatures being used as food by the pickerel 
frog, wood frog, or toad, the two latter being quite terrestrial. The 
more aquatic creatures—that is, the green frog and the bullfrog—eat 
them, the first to the amount of 4 or 5 per cent, while the last, being 
larger, makes them 20 or 25 per cent of its whole diet. The opposite 
condition obtains in the case of the sow bugs, since the bullfrog does 
not eat them and the green frog very seldom, while the more terres- 
trial leopard frog may make sow bugs 4 or 5 per cent of its food. 
These creatures form 2 per cent of the toad’s food, and the pickerel 
frog also occasionally eats them. 

Myriapods.—‘ Myriapods [according to Kirkland 7] form a constant 
article of diet for the toads. * * * These creatures form 10 per 
cent of the food for the season.”” They constitute 1 or 2 per cent of 
the food of the leopard frog, 4 or 5 per cent of the food of the pickerel 
frog, and 5 or 6 per cent of the food of the green frog. 

Insecis.—Insects are the main food reliance for frogs, tree frogs, 
and toads. Five orders, possibly a sixth (Diptera), enter largely 
into their dietary list. The five principal orders are Coleoptera, 
Lepidoptera, Hymenoptera, Hemiptera, and Orthoptera. ‘The evi- 
dence serves again to prove that these amphibians get most, if not 
all, of their food above the water or outside of it. 

Coleoptera, mainly ground, lamellicorn, and click beetles, and 
weevils constitute 27 per cent of the food of the toad, while in the 
animal food of the leopard frog beetles form 33 per cent of the whole, 
the principal groups being ground, tiger, and snout beetles. In thefood 
of the wood frog, pickerel frog, and green frog the proportion is equally 
large, while in the diet of the bullfrog the beetle element is surprisingly 
large; no doubt, water beetles of the surface enter into the food of 
the bullfrog more than into that of the other species of frog. 

Lepidopterous (moths and butterflies) larvee prove very tempting 
morsels to toads and make up 28 per cent of their food, while this 
order constitutes 13 per cent of the leopard frog’s diet, about 15 to 
iF ies cent of that of the wood frog, pickerel frog, and green frog, 
and only about 5 or 6 per cent of that of the bullfrog. 
Hymenoptera form an appreciable part (19 per cent) of the food 

of the terrestrial forms likethe toad. In the diet of the smaller tree 
frogs and of the young of the larger forms, hymenoptera (ants, etc.), 

a Kirkland, A. H.: Loe. cit.. p. 15, b Drake, Carl J.: Loc. cit., p. 265. 
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together with flies, replace the beetles of the adults. In the food of 
the wood frog and of the pickerel frog this order of insects consti- 
tutes 4 per cent, or less, andis a negligible factor in the green frog’s 
and bullfrog’s diet. 

Orthoptera: Roaches, crickets, and grasshoppers make up a promi- 
nent part of the food of the adult leopard, wood, and green frogs, 
while mole crickets not infrequently enter into the diet of the bullfrog. 
Orthoptera furnish 3 per cent of the animal food of the toad. 

Hemiptera: Bugs enter but slightly into the food of the wood frog 
and bullfrog, form less than one-half per cent of the food of the toad, 4 
per cent or less of the leopard frog’s diet, 8 per cent of that of the 
green frog, and 12 per cent or more of that of the pickerel frog. 

Diptera: Flies and their relatives form 14 per cent of the food of 
the leopard frog and one-half per cent of that of the toad. They are 
rather a negligible factor in the food of the large forms, while in such 
creatures as the cricket frog they may play a prominent role. 

Vertebrates.—Vertebrates enter but seldom into the diet of any 
but the largest forms, such as the bullfrog. Dyche* records the finding 
of bullheads, crappies, sunfish, goldfish, bullfrog, and other frog tad- 
poles in the stomachs of bullfrogs. There are extant records of 
unusual food, like young ducklings, sparrows, mice, snakes, and young 
newly hatched alligators, in the food of this same species. The other 
frogs are too small of maw to essay the devouring of any vertebrates. 

ENEMIES. 

No article is more sought for or more relished as a food by a diver- 
sity of animals from fish to man than frogs. The latter’s defense con- 
sists in concealment and in the possession of poison glands in the skin, 
neither of which means is aggressive in its nature. Insects and plants 
may prove a more constant fare, but to any fair-sized animal a frog 
diet is one of the preferable menus, if obtainable. 

INVERTEBRATES: One would naturally think the insect and small 
animal life of the inland waters was a negligible factor in the reduction 
of the number of frogs, tree toads, and toads. But for the tender 
early larval stages and even for the more mature tadpoles these are 
very serious foes. Anyone who has collected a miscellaneous mass 
of aquatic life and put it all in one jar knows from dear and sad 
experience that these small creatures of the water often prey upon 
and kill the confined tadpoles and small frogs. In the open, es- 
pecially at night, has the writer seen adult peepers and swamp 
cricket frogs or their tadpoles in the fatal grip of giant water bugs. 
Other aquatic bugs, like the well-known Zaitha, walking sticks, and, 
not least, the back swimmers, make life precarious for tadpoles or 
miserable for adult frogs in the water. The water beetles, especially 
their larve (water tigers) and dragonfly nymphs also take ther 
heavy toll of tadpole lives. Many of the smaller, almost microscopic, 
crustaceans, like daphnia and others, are reputed to be incessant 
enemies covering the whole bodies of the tadpoles. Some of the 
larger crustacea, like the crayfish, may possibly take the live tadpoles, 
but it can not be definitely stated that they do. Mosquitoes, gnats, 
etc., pester frogs and tree frogs when out of the water, but in general 
little is known of this matter, because it usually happens at night 
when man is seldom observant. 

aDyche, L. L.: Loe. cit., pp. 150-153. 
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Fisnes.—Fish which are almost wholly restricted to the same 
habitat as frogs might be considered the most serious foe of the 
early aquatic stages of the frogs and toads. It is very doubtful, 
however, if their depredations compare with those of the aquatic 
snakes. In the quiet waters where tadpoles frequently resort the 
worst depredators are the members of the pike family. From the 
lunge down to the little grass pike is a series of forms which revel in 
frogs and their tadpoles. Equally appreciative of small frogs and 
tadpoles are basses, but some of the fe hike the smallmouthed 
bass, are not abundant in the habitat of frogs. Forms of the quiet 
water, like the largemouthed bass and sometimes the rock bass and 
others of similar habits and of equally large maws, feed on them. 
The omnivorous catfishes sometimes eat the voung tadpoles, the 
growing frogs and the trouts especially do. The horned dace and 
some of the larger voracious minnows occasionally eat the newly 
hatched larvee of frogs. 
AMPHIBIANS.—The aquatic salamanders, like the newt, frequently 

pull off eggs from a frog’s egg mass for food. The larger forms, like 
the mudpuppy (Necturus) and hellbender (Cryptobranchus), may 
eat frog’s eges or larve if favorably situated. Among frogs there 
are several species whose adults do not stop at fratricide or can- 
nibalism. In fact, it is one of the factors which has led some frog 
culturists to abandon bullfrogs, which will feed on anything from 
insects to small alligators, not even sparing their own progeny. 

ReptiLes.—In this group we find some of the most inveterate 
and merciless foes of frogs. In the southern States an archenemy 
is the alligator. Among the turtles the snapping turtles lie in wait 
for frogs and their tadpoles, while the more alert and active soft- 
shelled turtles may at times pursue them. The equally vicious 
musk turtle also is a foe of the frog. The spotted and painted 
turtles and some of the other ‘“‘sliders’”’ or so-called terrapins are 
sald to feed on tadpoles, but of this the writer has no first-hand 
evidence. 

The snakes, both aquatic and semiaquatic, are the worst pests 
the frog has to meet. Among the cold-blooded vertebrates there 
is no more relentless preying of one thing upon another than the 
persistent ponte by day or, better, by night of a ribbon snake or 
water snake for frogs. In fact, frogs are, par excellence, the food 
of the aquatic snakes. Several of the semiaquatic garters eat or 
prefer true frogs, cricket and swamp cricket frogs. The very 
aquatic water snakes (Tropidonotus) of several species, are the worst 
offenders and at times feed exclusively on frogs. The rainbow and 
red-bellied (Farancia) snakes also feed on frogs or their tadpoles. 
On the land the spreading adder is the main enemy. The black 
snake and garter snakes are quite partial to them, and the pilot 
snake, copperhead, or ground rattlesnake do not scorn them. 
Birps.—Whoever plans to raise frogs must beware of several 

of our largest and most distinctive forms of birds. The herons 
and bitterns are the most serious frog eaters. Their long legs and 
toes equip them for wading, and their long necks and bills are adapted 
either for a suent waiting game or a slow, stalking search. They 
frequent the shallows where the tadpoles and transforming frogs are 
abundant. The great blue heron, the little green heron, the little 
blue heron, and some of the less familiar forms of the South wait 
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long periods or slowly patrol in the open stretches of lakes, ponds, 
and streams for their game. The bitterns inhabit the cover of the 
marshes and stalk their prey. Among the hawks, the various 
species of kites feed upon frogs, but because of their rarity are a 
negligible factor. The marsh hawks eat some frogs. The despised 
Cooper’s hawk rarely takes to a frog diet, while the red-shouldered 
hawk and sometimes the broad-winged hawk eagerly seek frogs. 
Into the diet of owls frogs seldom enter, the barred owl most fre- 
quently being the depredator. W. B. Barrows % found that no food 
occurs more regularly in the crow’s stomach than frogs and toads. 
In April to July it is the largest live animal item, except insects, in 
the crow’s diet. Of the kingfisher frogs need to beware, though 
they are seldom seen with frogs or tadpoles, fish being the usual 
fare. Bronzed grackles eat frogs but rarely. The totipalmate 
birds, like the snakebird, cormorant, and pelican, are largely fish 
eaters, but they, no doubt, pursue and capture some frogs. Several 
ducks are reputed to eat frogs, and one, the hooded merganser, is 
often called the “frog duck.” It would also be well to bear in mind 
the charge that domestic ducks eat the tadpoles and occasionally 
the transformed and transforming stages. 
Mammats.—In this country the four-footed mammals which eat 

frogs are very few. Most of these belong to the weasel tribe. The 
skunk enjoys a good frog when he can catch it, and the mink quite 
frequently varies his diet with them. The weasels are occasional 
depredators, but are not comparable to the house or brown rat, 
which tries anything and everything it can catch. The muskrat is a 
nuisance in any pond and should be held with suspicion, as should 
the raccoon. Some individual domestic cats have been known to 
develop a fondness for frogs, and particularly for tadpoles. 
Man is not content with cleaning up and draining the“ frog holes” 

or swampy stretches, but he kills the frogs at all seasons. Few, 1 
any, of our State legislatures see fit to protect them and establish 
open and closed seasons. As a result, they are taken mainly when 
they congregate for breeding purposes, and such a toll hardly accords 
with the ideas of conservation held at the present day. 

Nine-tenths of the wild supply is secured at the breeding season 
or just before breeding. Such a profligate expenditure can not long 
escape our attention. As thoughtless youths many of us often 
counted our strings of 100, and some of us hunted them regardless 
of the season. 

In the eastern United States the four important commercial forms 
should not be killed in the wild state before the following dates: 

Wear TO ser Ne a ic lat a aac Baa May 1, or, better, May 15. 
PIGRCrOl MOO se sai aes = erie etd acta ei May 10, or, better, May 20. 
Bullirdg ss. eae : Pee Pe ie ee July 1, or, better, July 15. 
Greeniirogende. Se: sees EUR July 15, or, better, August 1. 

a Barrows, W. B., and Schwarz, E. A.: The common crow of the United States. U.S. Department 
of Agriculture, Division of Ornithology and Mammalogy, Bulletin No. 6, pp. 50,51. Washington, 1895. 
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FRESH-WATER TURTLES: A SOURCE OF MEAT SUPPLY. 

By H. Watton Crark, Scientific Assistant, and JoHN B. SouTHALL, Shell 
Hapert, Fisheries Biological Station, Fairport, Iowa. 

INTRODUCTION. 

Among the aquatic food resources of the United States to which 
but little attention has as yet been given are the several species of 
edible turtles and terrapins of the rivers and lakes. One species 
of turtle, the famous and much-sought-after diamond-back terra- 
pin, has indeed long been utilized to the fullest extent consistent 
with the preservation of the species; and in recent years its propaga- 
tion on privately controlled farms has been inaugurated. The green 
turtle of the sea has also for a long time been so generally esteemed 
and extensively fished as to have been brought into actual danger 
of extinction. It is worthy of note that, while these two species 
have been regarded as delicacies of a high order, their relatives of 
the interior waters have been comparatively little utilized, at least 
under their proper names. It seems quite probable, however, that 
certain species of fresh-water terrapin have been rather widely used 
as an illegitimate substitute for the diamond-back terrapin. Within 
the last year or two a more general interest in the subject of the use 
of fresh-water turtles as food appears to have developed, and the 
Bureau has received many inquiries for information in regard to 
methods of capture of turtles and the preparation of their meat for 
the table. It is the aim of the present paper to supply answers to 
these inquiries, so far as the information is at present available. 
The data herein presented have been secured by the authors through 
correspondence with dealers in turtles and by personal visits to many 
markets in the larger and smaller cities of the Middle West and to 
various points of commercial fishery, principally on the Mississippi 
and Illinois Rivers. 

THE SNAPPING TURTLE. 

DISTRIBUTION AND HABITS. 

Commercially speaking, by far the most important species of the 
Mississippi Basin is the snapping turtle, Chelydra serpentina (Linn- 
eus) (Pls. I and IL), known also in different localities and under 
different conditions as the snapper, mud turtle, and mossback. Its 
position in the market and in the consciousness of the people, the 
methods of its capture, and the like, are so closely bound up with 
its natural history that, in order to properly estimate its economic 
status, it is necessary to give in some detail the main facts regarding 
its habitat and habits. 

3 
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In the first place, it has a broad geographic distribution, its range 
extending from Nova Scotia to the Equator and westward to the 
Rocky Mountains. It is, therefore, one of the most widely known of 
turtles; and the New Englander who has migrated to the banks of the 
Wabash, the Ohio, or the Mississippi, or to the prairies of Illinois, 
recognizes it at once as an old acquaintance. This wideness of dis- 
tribution indicates a hardiness and an ability to live under greatly 
varying conditions. 

Not less important than its wide geographic distribution is its 
varied habitat. It is found in a great many different situations— 
in lakes, ponds, rivers, creeks, marshes, and bogs, and often travels 
overland a considerable distance from water. Only those familiar 
with the faunas of woodland ponds know the pretty, speckled tor- 
toise ; only the travelers along shaded creeks know Blanding’s turtle; 
and to those who dwell afar from the larger lakes and rivers the 
soft-shell is known, if at all, only through the medium of books or 
museums. There are few, however, to whom the snapping turtle 
is a complete stranger. 

In addition to its great variety of habitat, the leisurely habits of 
the snapper make it familiar. When approached it does not beat a 
hasty retreat, as do most other animals, but holds its ground against 
all comers. Many who are fairly familiar with the pond turtles 
and terrapin know them principally as a sudden splash from a log, 
and many who visit the sand bars where the soft-shells love to bask 
know them principally as a streak over the sand, as a splash at the 
water surface, and as a wake like that made by a big fish. The snap- 
per, however, is the living embodiment of the status quo. He is will- 
ing to wait for the closest and most scrutinizing inspection; and, 
closely gazed upon, his appearance may have much to do with his 
being used as an article of food. One could not exactly call him 
handsome; a better statement would be that he looks good enough to 
eat. His corpulent, bulging body, projecting in rolls from his inade- 
quate shell gives above all else the impression of meatiness. The 
rough skin, not greatly unlike that of a freshly plucked chicken, and 
the narrow cartilaginous bridge and small plastron all suggest easy 
preparation, much edible material, and little waste. 

All the other details about this species—manner of capture, the 
peculiarities of the market, and, finally, the methods of cooking— 
are, as will be observed, closely connected with its life history and 
habits. 

SEASONS AND METHODS OF CAPTURE. 

During the summer the snappers are rather unsocial. They are 
solitary in habits, the individuals being widely scattered, so that it is 
difficult to take an accurate census of them. Because of these solitary 
summer habits, there is, generally speaking, very little fishing for 
this species in that season. There may, of course, be local exceptions; 
thus it was reported that throughout at least part of the summer of 
1913, along the Grand River, Mich., there was an active turtle fishery, 
both snappers and soft-shells being caught in seines and shipped to the 
large near-by cities, such as Detroit and Chicago. In general, how- 
ever, the summer is a dull season for turtles. One market man re- 
marked that “the turtle is like the oyster, only in season when the 
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name of the months contains an ‘r.’” Nearly all the othermarket men 
explained the situation by saying that “practically all the turtles are 
used for soups, and few people eat soups during hot weather.” The 
situation is perhaps a little more complicated; it may have to do also 
with capture and storage. In summer occasional snappers are picked 
up while on their migrating trips; a few are now and then caught on 
set lines; and fishermen sometimes catch them in their seines or in 
baited hoop nets set for fish. It is doubtful whether any of these 
occasional summer-caught snappers get into the general market. 
The greater number are released, and a few are locally consumed. 

During the autumn and early winter the snappers collect in con- 
siderable numbers and hibernate in suitable locations. In the vi- 
cinity of Muscatine, Iowa, it was stated that a favorite place for 
turtles to hibernate is in muskrat holes. According to report, as 
much as 5 tons of turtles have been taken from the various muskrat 
holes in one season. Our informant also stated that as many as 26 
individuals have been found in one muskrat burrow, while at another 
time 1,420 pounds were obtained in one run. From 500 to 1,000 
pounds of turtle were estimated as a recent catch for one day. 
Along the sloughs of the Mississippi they congregate about and 

under old logs. A specific instance was cited of a fisherman who 
obtained 20 snappers, weighing from 10 to 20 pounds each, under a 
log in one of the sloughs of the Mississippi River. 
Along the Illinois River, the Cedar River of Iowa, and, indeed, 

wherever there are springy places near large bodies of water, the 
snappers “mud up” for the winter. 

It is from their hibernating places that the greater number of 
snappers found on the market are taken, and the captors are usually 
fishermen or trappers. The methods of capture employed for the 
various forms of winter quarters—whether muskrat holes, old logs, 
or springy places—are all, so far as could be learned, very much the 
same. The implement used is a stout hook, made by bending an 
iron rod at one end, sharpening the short or hook end, and leaving the 
other as it is or driving it into a wooden handle to make it better to 
manipulate during very cold weather. If there is much ice, it is 
cut and the hook probed or prodded about until a turtle, which feels 
much like a chunk of wood, is encountered. It is then pulled out by 
the hook. It is somewhat difficult to land large turtles, although they 
are benumbed and offer little resistance. The turtle catchers rely 
upon their hunting instinct to discover the turtles, and when a good 
place is found many can be taken from it, as indicated in the account 
given above. 

Activity in snapper catching may be stimulated or depressed by 
widely different circumstances. The general wage scale probably 
has little influence, since fishermen and trappers are as much at- 
tracted by the fascination of their calling as by its emoluments and 
are not likely to desert their profession for a better-paying job. A 
high price for pelts and furs may divert greater attention to trap- 
ping. One fisherman said that the existence of saloons greatly 
helped the turtle market, as they dealt extensively in turtle soup. 
Under favorable conditions the turtle catcher can make very fair 
wages and still sell the meat at a reasonable price. During the 
winter of 1918-19 a market man reported: “Turtle meat is the 
cheapest meat I can buy.” 
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SHIPMENT AND STORAGE. 

Generally speaking, the men who catch the turtles make no 
attempt to hold or store them but ship them to market as soon as 
they can collect a sufficient quantity. 

The turtles are usually shipped in barrels with holes bored through 
the bottom and.through the sides for ventilation and with burlap 
nailed over the top. In this condition, of course, the contents are 
not open for observation, and a thriving turtle fishery may be in 
active operation in a particular region unknown to the general 
public. Since barrels have become expensive, the catches are some- 
times shipped in crates similar to those used for chickens. 
Upon arrival at the larger markets the containers may simply be 

stored in a cool place, where the turtles will remain in hibernation, 
ready for disposal by wholesale or retail as the market demands. 
It is with the return of warm weather that the storage question be- 
comes important. 
A good many dealers do not attempt to hold turtles at all but 

pass them to the consumer as rapidly as possible. In the basement 
of a large wholesale market at Chicago, a cool moist situation, there 
is a large turtle pen, or, rather, a series of pens, which will hold 
about 24 tons of the living animals. They do very well here until 
summer arives, when the loss is considerable. Here the snappers are 
washed off occasionally, but the problem of feeding them has not 
been satisfactorily solved. 

Jt might do much toward stabilizing the market if the intermedi- 
ate buyers along the rivers, in order to be ready for early fall deliv- 
ery, would establish large pounds to retain the spring catch, as well 
as the occasional turtles taken during the summer. It was stated 
that there was formerly a storage pen at Clear Lake, Ill., where 
25,000 or 30,000 turtles could be satisfactorily kept; but that in 
recent years, owing to changed stream conditions, together with 
the consequent diminution in abundance of the animals, the pen 
has been abandoned. At Grafton, Ill., a pound was observed which 
has been in existence about four years and which was originally 
designed to retain carp, as well as turtles and terrapin. - It is located 
near the river and comprises a pond supplied by seepage from the 
river and by rainfall. The size of the pond varies, therefore, accord- 
ing to weather and stream conditions, but at the time observed its 
dimensions were about 207 by 135 feet. This pond, having banks 
of considerable steepness, occupies nearly the entire area of the pen. 
The walls are riprapped with stone and surmounted by a wire fence 
of 1-inch-square mesh. The pound was said to contain 4,000 or 
5,000 terrapin and 2 tons of snappers. It was observed at Grafton, 
as elsewhere, that quantities of terrapin are always estimated by 
number, and snappers by weight. Two kinds of terrapin were dis- 
tinguished; the river terrapin described as “rough,” which proved 
upon examination to be Graptemys lesueurii, and the “pond ter- 
rapin,” described as “ striped,’ which proved to be Pseudemys 
elegans. The former was regarded as much superior to the latter. 
During the summer, according to information furnished the authors, 
the turtles had been fed on fishery waste and on hog lights, of which 
they appeared to be very fond. They were being shipped to the 
markets of Boston and Philadelphia. 
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SOURCES OF SUPPLY. 

Dealers at Chicago mentioned their source of supply as the Central 
States—Wisconsin, Minnesota, lowa, Indiana, South Dakota, and 
Michigan—although they also received snappers and terrapin from 
Kentucky. Specific localities mentioned were Winona, Minn., and 
Guttenburg and Muscatine, Iowa. At one time the Illinois River 
was an important source of supply during the winter, and parts of 
it, especially toward the mouth, continue to be so. Kofoid states:¢ 
“The Illinois River and its backwaters, under present conditions, 
contribute annually * * * 15,000 dozen turtles” (probably in- 
cluding both snappers and terrapin). During the progress of the 
investigation of the Upper Llinois in June, 1918, there was no fishing 
at all on account of the closed season on fishes and, naturally, no cap- 
ture of turtles. 

MARKET CONDITIONS AND PRICES. 

The amount of turtles handled by the markets of the large cities 
does not, of course, indicate the quantity which is consumed locally. 
As stated above, the winter is by far the most active market season. 
However, along the rivers the turtles are eaten the year around, 
whenever they can be obtained, fried soft-shells being especially con- 
sumed during the summer. The wholesale market in Chicago pre- 
viously referred to handles about 10,000 snappers a year, valued at 
$5,000. Its buyer thinks he could handle a ton a week. Another 
market handled 1 to 14 tons a month. The snappers on the Chicago 
market range in weight from 5 to 25 pounds each. At Peoria they 
were said to reach a weight of 30 pounds, the average being 7 or 8 
pounds. According to the census of 1908, the Mississippi River Basin 
produced 713,000 pounds of turtles and terrapin, with a value to the 
fishermen of $25,000. 

In these days of uniform prices for standard commodities ,a strik- 
ing feature of the turtle market is the variety of prices. A turtle 
catcher at Muscatine, Iowa, stated that he could get 5 cents a pound 
live weight or 10 cents a pound dressed at Davenport. He said there 
was more money selling them alive, as they dressed off more than 
half, and also the trouble of dressing them had to be considered. 
One dealer in Chicago sold in wholesale lots at 8 cents a pound and 
retailed at 10 cents. A buyer quoted them at 6 to 7 cents a pound 
live weight. At St. Louis it was said that “turtle meat is selling 
higher than ever before, it being now (June, 1918) about 18 cents; 
whereas it used to be from 12 to 15 cents a pound.” 
A published commercial price list (Chicago, 1918) quoted live 

snapping turtles, usually 10 cents per pound, falling to 9 cents for the 
week of June 8, to 14, and rising to 11 cents July 20 to 26, 1918, and 
turtle meat, strictly fresh, 16 to 17 cents, rising during the progress 
of the summer. In the early part of the season frozen turtle meat 
was listed at 15 cents. 
Many of the points covered above regarding source of supply, 

prices, and amount handled can best be illustrated by quoting from 

« Kofoid, C. A.: Plankton studies. IV. The plankton of the Illinois River, 1894-1899, 
p. 562. Bulletin, Illinois State Laboratory of Natural History, Vol. VI, 1901-1903, 
Art. II. Champaign. 

30286°—21——20) 
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a letter received June 4, 1918, from a fish company in La Crosse, Wis., 
which goes into the subject with unusual fullness of detail: 
We receive turtles from all of the commercial fishermen of the Mississippi, 

no one in particular fishing for them especially, as usually they are caught in 
such small lots that the average fisherman does not make much of an effort 
to gather them up. Usually the price this last year has been from 3 to 4 
cents, and, getting them in such small quantities, the fishermen figured not 
money enough in them to bother with them. 

We also get quite a few from the Indians who are moving about up and 
down the river. The general selling price has been (Philadelphia) from 7 
to 12 cents, the high price being in the extreme cold weather, and =:sually the 
wholesale price runs from 43 cents f. 0. b. shipping stations, and the average 
quotation from the wholesale houses in Chicago and other places is from 7 to 
9 cents. 

The following is the amount that we have handled since November, 1917, and 
conditions were such that we have had to earry quite a lot of this stock on 
hand, as we were unable to sell it at all times or very readily: 

Pounds 
November 2a22 0 be a ne te eee 138, 166 
December. 2 ja Her sls tsa eae es eee aes ay ye ey 6 te 2, 551 
JADU aT ys =o 2s eee ee ee 1, 689 
HCD PUY a er ew a te 90 
March Wo 232M se PSE ee ae Be 1, 496 
Ny yt LD A al i a a ced a 2 a ld oo 5, 206 
Th eo a Se 2 ee ee BB ere ee , 411 

Potala. ieot hr std bs A ea ee 29, 609 

The demand has been diminishing from year to year. Ten years ago we 
used to handle them by the carloads and could always find a ready market in 
New York, whereas at present there is very little demand in New York; in fact, 
practically none. 

The kind of turtle we are handling is what is known locally as the mud or 
snapping turtle. ‘There is some demand for the soft-shell turtles, but not 
enough to warrant our handling them. 

At Grafton, Ill, it was stated that Boston afforded the best 
market for terrapin and Philadelphia for snappers. 

PROPORTION OF WASTE. 

In the consideration of any article to be used for food the item of 
waste is an important feature, since this must be accounted for 
somewhere between the producer, or in this case the captor, and the 
consumer. The opinion of dealers differed somewhat as to the 
amount of waste in the snapping turtle. It varies considerably ac- 
cording to the manner of cleaning. One dealer thought the turtles 
would dress off more than half, large ones dressing off less than 
small ones. Another thought a 12-pound turtle would dress off to 6 
pounds, and a 5-pound one to 3 pounds. A dealer at Fort Madison, 
Towa, said that by discarding the shell they would dress off two- 
thirds, but that the shell could be used in making soup, serving as a 
soup bone. One dealer added that “in making soup the liver and 
eggs are used, so there is not so much waste.” In the Washington 
market some snappers were seen dressed for sale. The epidermis hav- 
ing been scalded off, and the scutes or epidermal plates of the shell 
removed, the remaining portion presented a very attractive appear- 
ance. Along the backbone of the turtle is a considerable mass of 
flesh known as “tenderloin,” which in rapid or “shop” cleaning is 
discarded with the shell, but in careful cleaning is saved, thus re- 
ducing the waste. At Pekin, Ill., where turtles were cleaned rapidly, 
discarding tenderloin, liver, and eggs, as well as shell, a 14-pound 
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snapper furnished 6 pounds of meat. At Fairport, Iowa, one which 
weighed 11 pounds produced 5$ pounds of meat when carefully 
dressed, with tenderloin saved, but shell, liver, etc., discarded. The 
relatively ‘small difference in market prices between live turtles and 
turtle meat among practiced dressers and dealers (10 cents alive, 17 
cents dressed) does not account for so much waste. since one must 
also consider the labor of dressing the meat. 

In considering the subject of waste it may be of interest to com- 
pare turtles with other familiar objects, such as fish and poultry, 
which may be bought either whole or dressed to suit the wishes of 
the buyer. The proprietors of some of the fish markets on the 
Mississippi (Muscatine, Iowa, and New Boston Ill.) and on the 
Illinois (Peoria), who have much experience weighing fish, since 
they buy them living from the fishermen and sell most of them 
dressed, were consulted in this regard, and their reports agreed 
very closely. Carp were reported to dress off about 30 per cent, or 
from 30 to 40 or 45 per cent, the higher percentages applying to the 
females full of roe, which is usually discarded. Buffalofish were re- 
ported to dress off somewhat less than carp. Catfish differ greatly, 
according to kind and condition, but dress off on the average 60 
pounds to the 100. At the Fairport biological station two ripe male 
carp weighting 5 pounds 8 ounces were dressed. The head, scales, 
and entrails weighed 1 pound 3 ounces and the milt 8 ounces, leav- 
ing the weight of the dressed fish 3 pounds 12 ounces, a waste of 
31.8 per cent. In looking through publications at hand devoted to 
poultry, under the subject of waste, cocks were reported to dress off 
93.4 per cent, cockerels 26 per cent, hens 24.2 per cent, and pullets 
25.8 per cent of the live weight. These wastes, of course, leave bones 
out of consideration. For fuller estimates and comparisons of the 
absolute amount of wastes of various fishes the reader is referred to 
a publication by Dr. W. O. Atwater, published as an appendix to the 
report of the United States Commissioner of Fisheries for 1880.2 
Unfortunately our data on the flesh of turtles are not in such a condi- 
tion that they can be compared with the fish discussed in that article. 
To one who has not watched the process it might appear that 

turtles would be difficult to dress. There is not nearly the labor 
involved in cleaning a snapper, however, that there is in plucking 
and dressing a chicken, and a novice would acquire the knack even 
more quickly with the reptile than with the fowl. The bones and 
joints are not so thoroughly ossified in the turtle and offer less 
resistance to the carver. Along with economical considerations it 
may be mentioned that one dealer remarked that “8 pounds of 
turtle will make soup for 50 people.” Another phase of the subject 
which has to do with economy, but which is more closely related 
to the subject of cooking, will be discussed in that connection. 

QUALITY OF FLESH. 

The value of turtle flesh as a food and the extent to which it can 
be used as a substitute for other meats is a question to be solved 

a Atwater, W. O.: Report of progress of an investigation of the chemical composition 
and economic values of the fish and invertebrates used for food. Appendix D, Report 
S uate COA SSONeL, U. S. Commission of Fish and Fisheries, for 1880, pp. 231-286. 

ashington. 
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by nutrition experts, by chemists who can compute its value in 
terms of calories, carbohydrates, proteins, digestibility, etc., and 
by experiments with “ diet squads.” This is fundamentally the most 
important question. Certain it is that the white and the deep-red, 
dressed meat as displayed in the fish markets is very attractive in 
appearance. 

Scarcely less important, however, is the question of its gustatory 
qualities; for whatever gives zest to our necessary foods is by no 
means to be despised. References in literature to the relative merits 
of different species of turtle are rather few. Nash®@ says of the 
common soft-shelled turtle (Amyda spinifera): “The flesh of this 
turtle is considered a delicacy; ” and of the snappers: “ Their flesh 
is considered good and in some localities they are much sought after 
for making into soup.” 
The flavor of the snapper, like that of other sorts of game or 

meat, varies somewhat according to the habits of the individual 
animal and according to the method of preparation. Perhaps the 
best method of approach to this phase of the subject is a consideration 
of the habits of the turtle. 

The snapper is very voracious, feeding on frogs, fishes, crayfish, 
young water birds, etc. It has been accused of catching and eating 
young ducks. Those examined at Lake Maxinkuckee, Ind., had been 
eating snails (Vivipara contectoides), and seven individuals exam- 
ined at the Pekin (Ill.) market, caught at Fort Madison, Iowa, in 
June, 1918, contained solid masses of mud. Two had fragments of 
crayfish in the mud, one a piece of wood, and another the bones of a 
frog. A large one caught at Fairport, Iowa, a good deal earlier 
in the season had its stomach practically empty. 

In the summer the snappers may be caught far from water, in 
grassy places, or in mudholes and puddles, and those caught in one 
place would doubtless differ in flavor from those caught in another. 
The turtle from the mud puddle would taste differently from the one 
caught on the grassy sward, just as beef from cattle and milk from 
cows grazing in a garlicky meadow differ from the products of a 
blue-grass pasture; just as the canvasback duck well fed on wild 
celery is the delight of epicures, while the same species feeding on 
the fetid Chara is as distasteful as any coot and the celery-fed coot 
excellent eating, and as a carp from a warm, muddy puddle is soft 
and rank, while one from a cool clear stream or pond is firm and 
excellent. Doubtless, the hibernating turtles taken from their winter 
quarters have approached a uniformity of flavor. 

Still, taking the snapper by and large, it is sufficient to say that it 
has been exceedingly difficult to find, either spoken or printed, any 
words of disparagement. At Lake Maxinkuckee, it is true, the opin- 
ion was expressed that old snappers have a rank flavor and are 
tough; but the animals were there taken in summer from the beds 
of fetid Chara, which, when fed upon, will give even the choicest 
waterfowl a rank flavor. In addition to this, they naturally haunted 
the muddier parts of the lake, and, as has been said, subsisted on 
snails. Also, the delicious soft-shells were very abundant in that 
region, and the snapper would naturally suffer by comparison. In 

« Nash, C. W.: Manual of the vertebrates of Ontario, Published by Dept. of Education, 
Toronto. 1908, 
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most other places the snapper met with praise on every hand. Many 
had eaten no other kind of turtle but snapper, and it was liked in 
a great variety of ways. 

In many respects, indeed, the eating of turtles may be well com- 
pared to the consumption of mushrooms. They are looked upon as 
a viand rather than as a food. Unknown or untried kinds are re- 
garded with suspicion. The flesh of the box turtle is reported on 
pretty good authority to be unwholesome, and one man along the 
Mississippi asserted, but probably without reliable evidence, that “ the 
striped turtles are poisonous.” ‘The general use of the snapper is much 
like that of the morel, or sponge mushroom. Persons who eat turtle 
at all eat this particular kind because they know it and are not so 
certain about the others. Those who had had experience with vari- 
ous sorts of turtles would always compare the snapper with other 
species. Some, but rather few, and these usually people fond of a 
pronounced gamy flavor, liked the snapper best. One man inter- 
viewed said: “ The meat of the snapper is more like beef, while that 
of the soft-shell is more like chicken.” An almost universal opinion 
was that the snapper contains several kinds of meat. One man said 
it contains 6 or 7 kinds; another, 7 to 9 kinds; and still another, 14 
kinds. 

The living snapper has a somewhat musky odor, but this may dis- 
appear or be diluted to a pleasant aroma by cooking, since no one 
complained of it. The meat of old snappers is said to be rather 
tough. One man said it was rendered stringy by cooking too long, 
and in making soup should be cooked only until the flesh left the 
bones. It may, indeed, be these two qualities—gaminess and tough- 
ness—that have made the snapper preeminently a soup turtle. Per- 
sons who discussed the matter of turtle soups asserted that “all turtle 
soups are really vegetable soups in which turtle takes the place of 
other kinds of meat.” Some of these soups are highly spiced and 
flavored. One dealer reported that “restaurants are the only ex- 
tensive users of turtles, and the snapper is used only for soup, which 
is not in much demand during hot weather.” In the markets of the 
large cities there is little or no family buying of turtles, and the 
citizen who is accustomed to buying live chickens and either having 
them delivered or carrying them home would not think of doing 
the same with a snapper. Even the dressed meat is rarely bought 
for individual or family use. In the small river towns, however, 
there is more individual buying and a greater number of methods of 
cooking are in vogue. In one instance, at Pekin, Il, when a half 
barrel of snappers, 10 in number, was received, 7 were immediately 
dressed for local sale. Usually, however, the people prefer soft-shells 
when they can get them. 

THE ALLIGATOR SNAPPER. 

The alligator snapper, Macrochelys temminchi (Harlan), which 
is found principally in the southern part of the United States, is 
similar in general habits to its smaller and more northern relative, 
the common snapper. It is especially abundant in the swamps of 
Louisiana, where an active fishery is carried on at certain seasons. 
It reaches an immense size, examples weighing as much as 219 
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pounds having been reported. Its sale is confined chiefly to southern 
markets. As it is too large to ship in barrels, it is prepared for ship- 
ment by drilling holes with a breast drill through the edge of the 
upper and lower shells on each side of the neck and feet, running 
wires through and fastening it so that the head and legs can not be 
protruded. The shell of one reported to have been taken at Han- 
nibal, Mo., was seen by the-senior author in St. Louis. The turtle 
was reported to have weighed 27 pounds. 

THE FRESH-WATER TERRAPINS. 

COMMERCIAL SIGNIFICANCE. 

Within the Mississippi Basin the word “terrapin” is either a 
book name or a commercial term applied by market men to such of 
the hard-shelled turtles as find their way into the trade. Along the 
upper Mississippi and Illinois Rivers the only terrapin likely to be 
used is the Le Sueur terrapin, Graptemys lesueurit (Pls. IIL and 
IV). Along the upper Illinois a turtle, which from the description 
was supposed to be this, was referred to as the “ Genetta.” In the 
fish markets at Chicago lots of Le Sueur’s terrapin and the elegant 
terrapin, Pseudemys elegans (Wied) (Pls. V and VI), were mixed 
together in barrels, no market distinction being made between them. 
Some of the elegans were said to be from Memphis, and they were 
called “Texas terrapin.” In the turtle pen on the lower Illinois 
(Grafton) elegans was about as common as Jesueuri?, and was known 
as the “ pond terrapin,” the other species being the “ river terrapin.” 
At St. Louis the only terrapin seen at the opening of the turtle season 
in autumn was elegans. At Grafton lesueurti was the most highly 
esteemed of the two. Throughout the area under discussion there 
is another terrapin, the map turtle, Graptemys geographica (Le 
Sueur), so very similar to the Le Sueur terrapin that anyone but a 
specialist (and this includes both zoologist and fisherman) is likely 
to confuse them. The map turtle is probably as good as the others, 
but we saw none on the market. It apparently does not reach so 
large a size, however, and this may help explain its absence. 

Exceedingly few terrapin are used even by the dwellers along the 
rivers, who are familiar with all sorts of aquatic food. This is prob- 
ably due, not to their lack of excellence, but to the abundance and 
well-known qualities of the snappers and soft-shells, which have the 
additional advantage of larger size. The stimulus to the capture and 
sale of the terrapin, which is as yet rather feeble, comes from a 
demand in eastern cities, such as Philadelphia and Baltimore, where 
the diamond-back has been long known and esteemed and where 
the transition to other terrapin is easy. Along the Mississippi one 
man, an old fisherman who had at one time been a restaurant pro- 
prietor and famous for his cookery, said that they were most excel- 
lent eating. One of the fish dealers on the Illinois River said that 
terrapin is as good as the soft-shell, and each when fried is superior 
to chicken similarly prepared. In the Chicago market, unlike the 
snapper, which is sold by the pound, the terrapin are quoted by 
the individual or by the dozen. At one market they were quoted at 
from 25 to 30 cents apiece, and a fair sample weighed 2 pounds 
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and 11 ounces. Another dealer quoted them at 75 cents to $3 per 
dozen. 

Along the Illinois River a little more was learned about the 
terrapin market. No actual fishing was in progress, butaturtle buyer 
from Philadelphia had visited the various fish markets and had dis- 
tributed some information about its pecularities and market require- 
ments. He stated that the terrapin were used as a substitute, or par- 
tial substitute, for diamond-back, and that for this purpose the males 
were not desired. What was wanted was the egg-bearing or “ queen ” 
terrapin. (At the Washington market in the autumn of 1917, when 
the first western—Le Sueur’s—terrapin were coming on the market, 
it was learned that one of the “ egg terrapin ” was mixed with several 
diamond-back to make “ diamond-back soup.”) The river fishermen 
were unable to distinguish the sexes; but the Philadelphia buyer 
could do so, and readily picked out the “queens” from a lot of 
terrapin at hand, discarding the rest. During the summer of 1918 
“queen” terrapin were being quoted at that place at $1 each. At 
St. Louis, in October, is was learned that the market men there dis- 
tinguished the female of at least Pseudemys elegans by its much 
longer claws. There was no opportunity to verify this by dissection; 
but some of the turtles—a numerically small proportion of those at 
hand—had much longer and sharper claws than the others, and 
there was no marked intergradation in this respect. This may be a 
correlation with their habit of digging for the purpose of laying 
their eggs. The long-clawed terrapin, assumed to be females, also 
generally exhibited a different marking on the under side of the 
plastron. Late in the autumn (1918) a barrel of elegant terrapin, 
a few individuals of which possessed exceedingly long, sharp claws, 
was noted at Chicago. 

Both at Chicago and St. Louis the market men reported that the 
only local buyers of terrapin were the Chinese, who are also buyers 
of the diamond-back shipped from the east. One of the proprietors 
of a fish market stated that the Chinese used the terrapin chiefly 
medicinally, “to clear the blood,” and that by calling at a Chinese 
restaurant designated by him further information and a recipe could 
be secured. Upon visiting the place a very accommodating Chinese 
chef furnished the following information: “Turtles are good for 
internal troubles, for the blood, and especially for tuberculosis. 
They are cooked together with herbs imported from China and for 
which there is no English name. According to one recipe, the bones 
of the turtle are removed and the under part of the shell is boiled 
two or three hours with the skeleton of a duck. According to 
another, the meat is boiled in a double boiler with strong alcoholic 
wines, whisky, gin, etc.” He added that he partakes of turtle in 
this manner only a few times in a year, when he feels in need of a 
tonic, stating that it makes him feel like a new man. Diamond-back 
terrapin was said to be the best turtle to use for this tonic, but, as 
it is very expensive, the hard-shell turtle, “Texas terrapin,” is used 
as a substitute. Both from the remarkable similarity of the last 
given recipe to that of ordinary diamond-back-terrapin soup, and, 
from the statement of a native of China that the people of that 
country do not eat turtle, we are inclined to suspect that the use of 
terrapin is an American extension of the native bill of fare. 
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The most probable reason for the exceedingly limited use, one 
might almost say the nonuse, of the terrapin within the Mississippi 
Basin is the unfamiliarity with them. They rarely stray any dis- 
tance from considerable bodies of water and are not often seen by 
the general population. To the frequenters of river and lake shores 
they are, however, the most commonly seen of turtles. 

Other features that have prevented their coming into use are 
their relatively small size, 2 pounds being about the average, and the 
amount and hardness of shell, making the percentage of meat rela- 
tively small and difficult to get at. So long as there isa great 
abundance of other forms of game and fresh food the only reason for 
resorting to them would be the superior flavor of the flesh, and they 
would be sought after as luxuries rather than necessities. Their 
appeal would be to the taste rather than to the satisfaction of hunger. 
There is, of course, the deep-seated feeling that nothing common can 
be a luxury, as is indicated by the old contracts that servants should 
not be fed shad too frequently and by the fable about the farmer 
and crayfishes. 

That the terrapin is of excellent flavor would appear from the 
testimony of those who have tried it and from the fact that it can be 
successfully substituted for the diamond-back. Asa rule, it inhabits 
clean waters. The different species of terrapin differ in their food 
and feeding habits, and doubtless in their flavor, to a corresponding 
degree. 

METHODS OF CAPTURE. 

Because of their habits, the manner of the capture of the terrapin 
is entirely different from that of the snapper. They do not crowd 
together in hibernating places during the winter and can not, there- 
fore, be taken in numbers during that season, as the snappers are. 
In the summer they are gregarious, crowding together in great 
numbers on projecting logs and banks. They can be easily taken in 
traps, a number and variety of which are known along the Illinois 
River. By simply sinking a box in a place full of snags and brush, 
a goodly number of terrapin will manage to drop in. A fish dealer 
reported that one man had a waterproof box sunk in water by weight- 
ing it with stones. He visited it daily, removing 30 to 40 turtles. 
Another form consisted simply of a box with an inclined board for 
a slide leading up to it. The turtles climbing up the slide to bask 
crowded the end ones into the box. <A still more complicated form 
had the slide so placed on a pivot that if one or more turtles got 
beyond the pivot and overbalanced the lower end they were dumped 
into the box. The success with which an old sunken boat on a bar 
in Lake Maxinkuckee was observed to catch terrapin indicates the 
effectiveness of any of these devices. The gunwale of the boat would 
be crowded with the basking terrapin; and upon anyone’s approach 
they would plump at once into the water, about half of them landing 
in the boat. The boys in the region, out of sport, caught 50 or 60 
of the animals in one afternoon in this manner. 
A method used in trapping the “slider,” a species of terrapin in 

the southeastern part of the United States, doubtless would also 
prove eflicacious. A projecting log is chosen and a heavily leaded 
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net placed entirely around it, except at the lower or entering end. 
The turtles climbing up on the log to bask keep pushing the foremost 
one off, and, if anyone approaches, all but one or a few at the lower 
or entering end of the log drop into the net. By this means great 
numbers can readily be taken. 

SHIPMENT, STORAGE, AND MARKETING. 

The shipment, storage, and marketing of the terrapin are the same 
as that of the snapper, except that, as has been said, practically all 
are sent to eastern markets. In the local markets they are sold by 
the individual or by the dozen instead of by weight. 

THE SOFT-SHELL TURTLES. 

Among the possible aquatic resources of the country an important 
place is occupied by the soft-shell turtles, of which there are two 
common species—the spiny, or common, soft-shell, Amyda spini- 
fera (Le Sueur) (Pls. VII and VIII), and the smooth soft-shell, 
or leatherback, Amyda mutica (Le Sueur). These turtles are gener- 
ally northern in their distribution. They are confined chiefly to the 
larger streams and lakes and are therefore rather unfamiliar objects 
to the general population. They never stray far from the water’s 
edge and are very timid in disposition, taking to the water with 
exceeding swiftness when alarmed, so that even those who spend a 
great deal of time along rivers and lakes rarely get a very good view 
of uncaptured specimens. They are gregarious, assembling in con- 
siderable numbers on banks and sand bars. 

COMMERCIAL SIGNIFICANCE. 

The soft-shell turtles are seldom found in the markets. None was 
seen in the Washington market nor in Chicago, where it was re- 
ported that “they could not be given away, much less sold.” And 
yet, where well known, the soft-shell is regarded as the most delicious 
of turtles. It is, indeed, a species of soft-shell turtle which is reared 
in Japan, much as the diamond-back terrapin is beginning to be 
raised in this country. 

One reason for the absence or rarity of soft-shell turtles on the 
market is that they are too little known at the great market. centers 
and too well known at the place of capture. No general demand 
has been created, and no special efforts are made to capture them. 
Numbers are incidentally caught by various forms of fishermen’s 
gear, such as set lines, seines, and hoop nets, especially baited “ fid- 
dler nets” (the nets used to catch channel catfish). These inci- 
dentally caught turtles are not usually allowed to get beyond the 
fisheman who catches them; they are consumed mostly in the imme- 
diate locality where caught. In the small towns along the Missis- 
sippi and Illinois Rivers they are the favorite food turtles. The 
snappers are shipped to market and the soft-shells consumed locally. 
The dealers attribute their absence from the markets to several rea- 
sons. They do not stand shipment as well as other turtles, being of 
a more delicate nature. They are flatter and not so meaty as the 
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snapper; so there is more waste. The soft-shells, therefore, rank 
with those “home-consumption” delicacies, the famous honey 
banana, the emerald-gem muskmelon, and the fall pippin apple, 
which are too good for the market place and can not retain their 
original flavor after passing through the hands of the middlemen. 
The fish dealer at one of the towns visited shipped out a barrel of - 
snappers, but when visited later it was found that he had a goodly 
number of soft-shells on hand. “They do not get beyond me,” he 
explained. 

The soft-shells are prized, not only for soup, but for frying; and 
for this purpose the younger individuals, weighing from 1 to 14 
pounds, are preferred. In making soup the shell may either be used 
or discarded. 
The soft-shell loves the clear water over sandy bottoms and 

prefers a good current. Its principal food, to judge from a few 
specimens examined, consists of crayfishes. Both its habits and habi- 
tat are therefore conducive to an excellent flavor of flesh. 

METHODS OF CAPTURE. 

On account of their habits, the soft-shells can not be taken in 
quantities by the methods used for either the snapper or terrapin. 
They are gregarious, like the terrapin, but, as a general thing, they 
do not seek elevated positions in basking, any good sand bar proving 
satisfactory. They would not drop in numbers into boxes, and they 
do not “mud up” in large numbers, as do the snappers during the 
winter. They are rather hard to get in an ordinary seine. During 
the summer of 1907 several hundred were seen basking on one of the 
sand bars of the upper Mississippi not far below St. Paul. The sand 
bar was surrounded by a long net, with the expectation of bagging 
‘several barrels of turtles. These all took to the water and the net 
was drawn in. Only two turtles were obtained, the net having 
passed over the others, which had, no doubt, simply flattened down 
close to the bottom. 

As previously stated, most of the soft-shells are captured inci- 
dentally on set lines or in hoop nets operated for fish. They can 
readily be caught in baited hoop nets, and one fisherman said that it 
was easier to get them, when desired, than it was to capture snappers. 
The nets must be visited at least every 12 hours, especially in warm 
weather, as the imprisoned turtles soon drown. Prof. Jacob 
Reighard in Ward and Whipple’s “ Fresh-water Biology,” page 66, 
gives the following description of a turtle net :¢ 

Turtles are best taken in a turtle net, which is a form of fyke net. It should 
be of heavy twine and coarse mesh and, if it is desired to keep the turtles alive, 
should be modified as follows: 'The terminal section of the pot is made ey- 
lindrical or the whole pot may be made with square hoops. A circular opening 
is cut in the upper side of the terminal section of the pot and to this is attached 
the lower end of a cylinder of netting which extends to the water’s surface. 
The upper end of this cylinder is attached to an opening cut in one side of a 
wooden box, provided on the opposite side with a hinged lid fastened with a 
hasp. The box is supported at the surface of the water on poles set in the 
bottom. When turtles reach the terminal section of the pot, they are able to 

*Reighard, Jacob: Methods of collecting and photographing. Chap. III of Fresh- 
vane pee by Henry B. Ward and George C. Whipple. John Wiley & Sons, New 

ork, b 
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enter the box through the cylinder of netting and are thereby saved from 
drowning, which would ensue if they could not reach the air. They may be 
removed through the lid at the convenience of the collector, 

SHIPMENT. 

In the upper Mississippi and in some of the glacial lakes in the 
northern part of our country the soft-shell is exceedingly abundant 
and if made use of would offer a considerable amount of meat to the 
inhabitants of those regions. The market men say that it can be 
beheaded and rough cleaned—that is, with just the viscera removed— 
and shipped on ice. In this condition it keeps as well as fish similarly 
treated. Frozen, they say, it remains in perfect condition and is as 
good when thawed as when fresh. Handled in this manner, it could, 
if there were a sufficient demand, furnish a considerable meat supply 
to a large area. 

Taking the country at large, the turtles are much more scarce than 
formerly. From along the upper Illinois River comes the complaint 
that the turtles, especially appreciated there, are “ becoming very 
scarce” or “ practically exterminated ” and that the local market de- 
mand is greater than the supply. This exhaustion is attributed to 
the draining of the feeding areas of the turtles and the building of 
levees. The State law of Illinois protects both turtles and terrapin 
of any size under a 7-inch shell. All that has saved the turtle to this 
day is probably the fact that it has remained more or less unap- 
preciated. 

ENEMIES OF TURTLES. 

In spite of the various means with which nature has endowed the 
turtles for their welfare—the protecting shell of all of them; the 
timid disposition of the terrapin, which prevents them from wander- 
ing afar from safety and causes them to drop into the water at the 
first sign of alarm; the inconspicuous colors of most of them; the 
timidity and swiftness of the soft-shells; and the longevity of such 
as have passed the vicissitudes of early life—they are subject to many 
dangers and, on the whole, seem to be scarcely holding their own. 
A good many young appear to perish during the first winter. Musk- 
rats kill a few of the smaller species, but do not appear to molest 
those of larger size. Leeches often accumulate on turtles in con- 
siderable numbers, and, though they may never directly kill them, 
they doubtless greatly lessen their vitality. In the Japanese breeding 
establishments old turtles devour their young, and this may oc- 
casionally happen in nature. Doubtless carnivorous animals often 
dig up the nests and devour the eggs, as one often finds eggs scattered 
about and evidence of digging where the turtles make their nests. 
By far one of the most important enemies is man. Fishermen 

finding turtles in their nets or on hooks often kill and discard them, 
instead of either releasing or using them. Many persons make it 
a practice to rob turtle nests by the wholesale, either for so-called 
sport or to use their eggs for fish bait. By digging into the sand 
bars used for nesting places hundreds of eggs can be taken and de- 
stroyed in a short time. Many turtles, especially soft-shells, are 
drowned in hoop nets used by fishermen. 
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PREPARATION OF TURTLES FOR THE TABLE. 

KILLING THE TURTLE. 

Notwithstanding the formidable appearance offered by the shell, 
the killing and dressing of turtles is a comparatively easy matter, 
and the men at the fish markets soon become expert at it and can 
kill and clean them with surprising rapidity. The first step is to 
get the animal to protrude its head. In the case of the snapper, this 
is easily accomplished by presenting to its head a stick of suitable 
size for the reptile to snap. It takes tenacious hold, and the head 
can readily be pulled out. The heads of the other species may be 
made to protrude by applying pressure, as with the foot, to the back 
or upper part of the shell. After the neck is well stretched out the 
turtle can readily be decapitated. At fish markets, where many 
turtles are dressed, the cleaners usually have a killing plank with 
a sharpened spike driven through at an angle, and the spike is thrust 
through the chin during the process of stretching. 

Once beheaded, a sharp knife is run around the edges of the skin 
where it joins the shell and the skin pulled back over the legs to the 
feet, which are then disjointed. The lower part of the shell or 
plastron is then removed by cutting through the bridges which 
join the upper and lower shells, cutting close to the lower part of 
the shell. With snappers and soft-shells, in which the bridges are 
rather soft and cartilaginous, this can be done with a sharp knife. 
With the terrapin the bridge may be cut with a hatchet or saw. 
Having cut the bridges, the plastron or under shell may be readily 
removed by inserting a sharp knife just under it and lifting it off. 
This done, the entrails may be extracted with very little trouble, and 
the four quarters easily taken out from the carapace or upper shell. 
If one wishes to save the tenderloin in the upper part or “ceiling” 
of the carapace, the ribs may be cut with a hatchet. To the reader 
this may appear to be a lengthy and complicated process; but, as 
stated above, it is a simpler process than killing, plucking, and dress- 
ing a chicken. 
A visit to a place where turtles are being dressed by professionals 

would prove very instructive. It need hardly be said that each has 
his own method as regards the smaller details. Some cut off the 
feet before skinning; others skin down to the feet and then dis- 
joint. Some even cut off the feet before decapitation, but this is un- 
necessarily cruel. The smaller turtles and terrapin are often killed 
by dropping the living animal into boiling water just as lobsters 
and crayfishes are killed. This is a convenient method and not 
especially cruel, as death is practically instantaneous. With a large 
kettle the same method might be used for the soft-shell and snapper. 

RECIPES. 

Doubtless one reason for the general nonuse of turtles for food 
is the lack of knowledge as to just how to prepare them for the 

table and the lack of experience with turtles properly cooked. To 

meet this deficiency, the following recipes, which have been obtained 
from various available sources, are offered. A few have been gleaned 

from cookbooks, but most of them have been procured from per- 
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sons noted locally for their preparation of turtles. Special thanks 
are due to Henry Lemm, of Pekin, Il., and to Mrs. Saunders, of 
the Saunders Fish Market, St. Louis, Mo., for choice recipes. 

SOUPS. 

These recipes apply especially to the snapper, which is the great soup turtle 
of the Mississippi Basin. They could, doubtless, be applied to terrapin and 
soft-shell also, as they are as good for soups as the snapper. 

In making soups, cook the turtle only until the bones leave the flesh. Many 
cook too long, which makes the flesh stringy. 

1. Turtle soup—A favorite way to cook snapper is to make the soup like 
old-fashioned beef soup, with any assortment of vegetables desired, with the 
turtle meat cut up into small pieces. 

2. Turtle soup—Make up a soup stock, without vegetables, but add egg. 
8. Turtle chowder.—One-half pound turtle meat, 2 medium-sized potatoes, 3 

onions, 8 carrots, any other vegetables wanted, as parsiey, all diced into the 
pot; add 4% pound of salt pork diced, 1 teaspoonful pepper, 1 level teaspoonful 
of butter, and cook about 2 hours over a slow fire. This is fine, a regular 
turtle chowder. With soft-shell turtle cut up the shell also, and cook for 4 

hours. 
4, Soft-shell turtle soup—uUse turtle meat same as for beef soup, adding a 

slice of bacon and onien to modify the flavor. (Soft-shell turtle meat is also 

good with noodles. ) 
5. Turtle soup & ta creole-—This is the ancient recipe for turtle soup, and 

it is safe to say that when once eaten after this delightful way no other will 
seem quite so savory. Cut the turtle meat into small pieces. Let it brown 
in a pot with a little lard, cut up several onions, a slice of ham, and a little 
garlic, and stir and mix with the turtle meat. Then let the mixture brown 
well. Put in some flour and mix, pour a quantity of the soup stock into the 
pot, let it cool, and add a knee joint of veal. Let it simmer for an hour, then 
put in some thyme, laurel leaf, parsley, shallots, and when everything is cooked 
add more parsley and a couple of slices of lemon chopped fine. Just before serv- 
ing add a wineglassful of Madeira wine, or, in lieu of this, 94 that amount of 
lemon juice. 

6. Terrapin soup.—uUse the meat and eggs from 1 terrapin, put into a stew- 
pan with 2 tablespoonfuls of butter, and let it simmer until quite hot through- 
out, keeping the pan closely covered. Serve with the following sauce: i beaten 
egg yolk flavored with nutmeg and mace, 4% cup currant jelly, 1 pinch of 
cayenne, salt to taste, 1 tablespoonful of butter. 

FRIED TURTLE. 

Although the turtles generally preferred for frying are medium-sized soft- 
shells weighing from 11% to 3 pounds, many ‘like fried Snapper. For frying, the 
younger and more tender snappers are to be preferred, although the older ones 
ean be used by cooking correspondingly longer. 

%. Fried turtle—Cut the turtle meat into small pieces, add salt and pepper, 
roll in flour, and fry in one-half lard and one-half butter until brown, then 
add a little water, cover up, and steam until done (about % hour). 

8. Fried turtle—Fry as above; when browned add some catsup, a few mixed 
spices, a glass of wine, or, in lieu of this, 2 tablespoonfuls of vinegar and a 
little water ; cover, and steam until done (about 1% hour). 

9. Fried turtle—Some cooks prefer to fry dry, without steam; in this ease 
one must cook slowly, and of course old turtles must be cooked longer than 
young ones. 5 

10. Fried turtle—Simply parboil the turtle meat and fry in butter. 
11. Fried turtie—Put the turtle meat into salt water for a short time, re- 

move and wipe dry, sprinkle with corn meal, and fry in hot grease, or use 
butter, salt, and pepper, and thicken with barley. (The person who furnished 
this recipe generally preferred snapper to other turtles, and had this species 
in mind.) 

12. Fried snapper.—Put the turtle meat into salt water overnight, take out, 
wipe dry, sprinkle with flour, and fry in plenty of grease. Fry slowly until 
brown. This is said to be better than fried chicken, For this old turtles are 
said to be as good as young. 
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MISCELLANEOUS. 

The following recipes were obtained at St. Louis and apply to the native 
turtles used there. They were meant to apply especially to the snapper; it is 
believed, however, that they could be applied to the more delicate soft-shell, 
where procurable, with even better results. 

13. Steamed turtle—Take fresh turtle meat, fill with black pepper and a bit 
of butter, steam until the flesh separates from the bones, then add black sauce 
(the soy-bean sauce to be found in Chinese restaurants) or Worcestershire 
sauce. ’ 

14, Turtle cutlet—Take lean turtle meat, pound until like hamburger steak, 
dip into egg, roll in meal, and fry in hot fat. This tastes like veal cutlet. 

15. Simmered turtle—Take 1 pound turtle meat, wash, cut into cubes, brown 
in fat (lard or butter) with 1 large or 2 medium-sized onions, simmer until 
tender, add Chili pepper while simmering. To serve, pour over boiled rice. 

16. Curry of turtle—Take 1 pound of turtle meat, brown as above, with 1 
large or 2 medium-sized onions. Put into the pot 1 medium-sized potato, 1 
earrot, the onions which have been cooked with the turtle, a small piece of 
parsley, 4% teaspoonful of pepper, 1 teaspoonful of salt, and 14% teaspoonful of 
eurry powder. Add the browned turtle meat to the mixture in the pot and let 
simmer until tender. Make molds by hollowing out cups of boiled rice and 
serve in the molds. This tastes like curry of chicken or curry of veal. 

17. Turtle rivola—(a) One-half pound turtle meat, best chopped through 
a food chopper, add 2 onions, cook until tender, add 14 pound of cheese and 
salt and pepper. 

(6) Take 1 cup flour, 1 egg, 44, teaspoonful salt, make a thick batter, roll out 
thin into a sheet of noodle dough, and cut into 2-inch dice. 

(c) Take 1 spoonful of minced turtle meat, lay on the diced noodle dough, 
fold over 3 corners and inclose the meat, cook like noodles in the water that 
the turtle meat was cooked in, to which a spoonful of butter has been added. 

18. Turtle sausage-——Cook 2 pounds of turtle meat until tender, run through 
a food chopper, add 2 eggs, drop into hot fat or fry right off the spoon until 
brown. 

While the following recipe was originally intended to apply to the diamond- 
back terrapin, it would doubtless serve very well for the fresh-water species, 
and possibly for snapper or sofi-shell turtle also: 

19. Stewed terrapin with cream.2—Place in a saucepan 2 tablespoonfuls of 
butter and 1 of rice flour, stir over a fire until it bubbles, then stir in a pint 
of thin cream, 1 tablespoonful salt, 4% tablespoonful white pepper, 4 table- 
spoonful grated nutmeg, and a very small pineh of cayenne, next put in 1 pint 
of terrapin meat, and stir it all until scalding hot. Move saucepan to back 
part of stove, where contents will keep hot, but not boil, then stir in 4 well- 
beaten yolks of eggs. Do not boil, but pour immediately into tureen contain- 
ing 1 tablespoonful lemon juice. Serve hot. i 

4 From the ‘‘ White House Cook Book.,’’ 
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U.S. B. F.—Doc. 889. PLATE I. 

SNAPPING TURTLE, CHELYDRA SERPENTINA (LINNAEUS). 
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SNAPPING TURTLE, CHELYDRA SERPENTINA (LINNAEUS). 

PEAT EOIN. 
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LE SUEUR TERRAPIN, GRAPTEMYS LESUEURII. 

PLATE III. 



PLATE IV. 689. USS. Ba F.—Dioc. 

EMYS LESUEUIRIN: RAPT LE SUEUR TERRAPIN, G 



U.S. B. F.—Doc. 839. PLATE V. 

ELEGANT TERRAPIN, PSEUDEMYS ELEGANS. 



PLATE VI. UZ S: B. F.—Doc. 889. 

UDEMYS ELEGANS. = ELEGANT TERRAPIN, PS 



U, S. B. F.—Doc. 889. PLATE VII. 

SOFT-SHELL TURTLE, AMYDA SPINIFERA. 



U.S. B. F.— Doc. 829. PLATE VIII. 

SOFT-SHELL TURTLE, AMYDA SPINIFERA. 
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BLUE POINTS, FROM NEAR BLUE POINT, LONG ISLAND. 

About one-half natural size. 



THE OYSTER AND THE OYSTER INDUSTRY OF THE 
ATLANTIC AND GULF COASTS. 

By E. P. Cuurcai1t, Jr., Assistant, U. S. Bureau of Fisheries. 

INTRODUCTION. 

The taking of oysters constitutes the most valuable fishery of the 
United States and one of the most valuable in the world. The 
annual yield in this country is about 30,000,000 bushels, with a return 
to the fishermen of nearly $15,000,000. At least 99 per cent of the 
oysters of the United States are produced on the Atlantic and Gulf 
coasts, as shown by the following table: 

Oyster Propuct or THE UNITED STATES. 

[From statistics collected by the U. S. Bureau of Fisheries.] 

Region. Private grounds. Public grounds. Total. 

Bushels. Value. Bushels. | Value. Bushels. Value. 
New England States (1910)....| 5,549,318 | $3, 439, 450 92,703 | $157,584 | 5,942,021 | $3,597,034 
Middle Atlantic States | 5 
(GINA) ae Beene eaR One eee 7,090,883 | 5,204,124 | 11,815,193 | 4,059,432] 18,906,076} 9, 268,556 

South Atlantic States (1910)...| 456, 194 171,298 | 1,244, 804 192,886 | 1,700,998 364, 184 
GulfiStates(1918).--...---..- 1, 227, 969 528,123 | 2,165,526 578, 597 3,393, 495 1,006, 720 
Pacific Coast States (1915). ..-- 152, 560 548, 005 3, 544 8,619 156, 104 556, 624 

Total eee me ee oe on 14,476,924 | 9,891,000 | 15,301,770 | 4,997,118 | 30,098,694 | 14,788,118 

The report of the Commissioner of Fisheries for 1913 stated that 
the total number of persons engaged in the oyster industry of the 
United States was 67,257, the yearly wages paid amounting to 
$10,876,801, and that the investment in vessels, apparatus, property, 
etc., was over $17,000,000. 

GEOGRAPHICAL DISTRIBUTION. 

On the eastern and southern coasts of the United States oysters are 
found from Wellfleet, Mass., on the inner shore of Cape Cod, to the 
southern extremity of Texas. The industry on these coasts is 
bounded by the same limits. Although in past times oysters were 
found in Maine and New Hampshire, practically none occurs there 
now, and these two coastal States alone have no oyster industry. 

The location of the main oyster beds in each State concerned and 
the principal towns in which the industry is centered are cited below. 
The Atlantic and Gulf coast is not lined with a solid bed of oysters 
along its entire length. Oysters are not found in the open sea, but in 
coves, bays, estuaries, and mouths of rivers—in a word, in partially 

a Report U. S. Commissioner of Fisheries, 1913, p. 40. Washington. 
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inclosed waters rendered brackish by drainage from the land. This 
fact will become more apparent during the reading of the ensuing 
paragraphs. 

MASSACHUSETTS. 

The main oyster beds are in Wellfleet Harbor, in the waters in the 
vicinity of Chatham, in Cotuit Harbor, and in Poponesset Bay. 
Some oysters are also taken from Centerville Harbor and from the 
mouths of Wareham and Taunton Rivers. The principal towns con- 
cerned aré Wellfleet, Chatham, Cotuit, and Falmouth. The oysters 
are shipped in the shell or shucked, on ice. 

RHODE ISLAND. 

The main oyster beds are in Narragansett Bay, the industry being 
centered at Providence, where there are about a half dozen oyster- 
houses. The oysters are shipped in the shell or shucked, on ice. 

CONNECTICUT. 

Although oysters are found along practically the entire coast, the 
principal beds are inside Thimble Islands, in New Haven Harbor, 
Milford Bay, Bridgeport Harbor, South Norwalk Harbor, around 
Great Captains Island, and in the deeper water offshore from these 
places. All the oysters are shipped in the shell or shucked, on ice. 
There are 6 oyster houses at South Norwalk, 16 at New Haven, and 1 
each at Milford, Stony Creek, Guilford, and New London. 

NEW YORK. 

The oyster beds of New York are in the waters around Long Island. 
The oysters are shipped in the shell or shucked, on ice. There are 4 
oyster houses at Greenport, 1 at Suffolk, and 2 at Northport, on the 
north side of the island. On the south, West Sayville and Patchogue 
are the centers of the oyster trade, there being extensive beds in Great 
South Bay. New York City is the great center of the oyster trade of 
the State. 

NEW JERSEY. 

The main oyster beds are in Raritan, Barnegat, and Great Bay, on 
the eastern coast, the oysters being handled chiefly at Tuckerton and 
Keysport; and in Delaware Bay, on the west, especially in Maurice 
Cove and vicinity. The oysters from this region are shipped from 
Bivalve, where there are several houses handling oysters in the shell 
or shucked, on ice. 

DELAWARE. 

The oyster beds are in Delaware Bay, mainly from Bombay Hook 
to below the mouth of St. James Creek. Most of the oysters are 
marketed through Bivalve, N. J. 
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MARYLAND. 

The principal oyster beds are in the Chesapeake Bay, there being 
some, however, in Chincoteague Bay and Potomac River. The num- 
ber of oyster houses at the main centers of trade are as follows: Cris- 
field, 40; Baltimore, 28 (15 being oyster canneries); Cambridge, 25; 
Oxford, 15; Annapolis, 13; Tilghman, 8; and St. Michaels, 6. There 
are about 160 oyster houses in allin the State. Baltimore is the only 
city in the State where oysters are steamed and canned, and is the 
most northerly point on the coast where this process is employed. 

VIRGINIA. 

The waters covering the main oyster beds of the State are those of 
Chesapeake Bay, Chincoteague Bay, and the eastern coast of Accomac 
and Northampton Counties, and the Potomac, Rappahannock, York, 
and James Rivers. There are about 35 oyster houses, 19 at Norfolk 
and Portsmouth, 2 at Hampton, 1 at Phoebus, 3 at West Point, 
2 at Urbanna, and others scattered about in Northampton, Middle- 
sex, Lancaster, and Accomac Counties. The oysters are shipped 
in the shell or shucked, on ice, none being canned. One firm prepares 
an oyster powder from, the dried meats. 

NORTH CAROLINA. 

Four-fifths of the oyster beds of this State are in Pamlico Sound. 
There is one cannery at each of the following points: Beaufort, 
Morehead City, Washington, Vandimere, Davis, Bay River, and 
Sea Level. There is one shucking house, or ‘‘raw house,” as such a 
place is termed in the South to distinguish it from a cannery, at 
Newbern and several at Wilmington. 

SOUTH CAROLINA. 

Most of the oyster beds are in St. Helena and Port Royal Sounds 
near the southern extremity of the coast. There are five canneries 
at Charleston and six at Beaufort, besides two or three at smaller 
cities. 

GEORGIA. 

The oyster beds are found along the entire coast line, especially 
in St. Catherines, Sapelo, Do Boy, Altamaha, St. Simons, St. Andrews, 
and Cumberland Sounds. There are 18 canneries in the State— 
four at Savannah, and the rest scattered along the coast. There are 
five wholesale dealers in raw oysters, besides several retailers at 
Savannah, Brunswick, and other points. 

FLORIDA. 

The principal oyster industry of the State is located at Apalachi- 
cola, where there are four canneries and nearly a dozen raw houses, 
the oysters coming from Apalachicola Bay and contiguous waters. 
There is a small oyster business at Carabelle and some beds at Cedar 
Keys. A few oysters are canned at Fernandina, on the east coast. ° 
There is a small local oyster business at other points in the State. 
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ALABAMA. 

The oysters are found in the lower part of Mobile Bay and the 
east end of Mississippi Sound. There are 13 dealers in oysters in 
Mobile, but most of the oysters are opened or reshipped in the shell 
at Bayou Labatre and small adjacent points on the Mississippi 
Sound. The only oyster cannery in the State is located at Bayou 
Labatre. 

MISSISSIPPI. 

The principal oyster beds in this State are in Mississippi Sound, but 
90 per cent of the oysters opened in the State are brought from 
Louisiana waters, especially from St. Bernard Parish. At Biloxi 
there are 12 canneries and 6 raw houses, the only city having a 
larger number of canneries being Baltimore, Md., which has 15. 
The following Mississippi cities have one cannery and one or two raw 
houses each: Gulfport, Pass Christian, Bay St. Louis, and Ocean 
Springs. 

LOUISIANA. 

The principal oyster beds are in the waters on the east of St. 
Bernard Parish, although important beds are found on the coast of 
Terrebonne and Plaquemines Parishes, and others are being devel- 
oped to the westward. As a result of experiments conducted by the 
U. 8. Bureau of Fisheries between 1906 and 1909, valuable oyster 
beds were established in Barataria Bay. These were subsequently 
broken up by a hurricane and the oysters washed about to different 
parts of the bay. From the natural propagation of the oysters so 
scattered several beds developed which have grown to be of consider- 
able value. There are about 24 wholesale oyster dealers in New 
Orleans. One cannery is located near New Orleans, two farther 
down the river, two or three at Houma in Terrebonne Parish, and a 
new one is just starting at Franklin. 

TEXAS. 

The principal oyster beds of this State are in Galveston, West, 
Matagorda, Lavaca, Espiritu Santo, Aransas, Mesquite, and Corpus 
Christi Bays. There are from two to six oyster-shucking houses at 
Corpus Christi, Port Aransas, Rockport, Port O’Connor, Port Lavaca, 
Seadrift, Palacios, Matagorda, and Galveston. There are no oyster 
canneries in this State. 

OUTPUT OF VARIOUS REGIONS. 

Chesapeake Bay produces more oysters than any other body of 
water in the world.* Some notion of the size of the industry there 
may be gained from Plate XVIII, figure 1, showing the oyster fleet 
operating out of Cambridge, Md., which is only one of the several 
large oyster centers on this bay. Virginia and Maryland, within 
whose borders Chesapeake Bay is embraced, lead the United States 
in oyster production with over 5,000,000 bushels each annually.” 

- aSmith, H. M. Oysters: The World’s Most Valuable Water Crop. National Geographic Magazine, 
March, 1913, p. 261. Washington. s 
bReport, U. S. Commissioner of Fisheries, 1913, p. 41. Washington. 

a 



PLATE II. 
U. S. B. F.—Doc. 890. 

OYSTER WITH RIGHT SHELL AND MANTLE REMOVED. 

A., anus; A. M., adductor muscle; Au., auricle of heart; D., digestive gland or liver; G., 

gills; l., intestine; M., mantle; Mo., mouth; O., oesophagus; P., palps; R., reproduc- 

tive organ; S., stomach; V., ventricle of heart. (Photo from American Museum of 

Natural History.) 



U. S. B. F.—Doc, 890. PLATE III. 

| 

FIG.1.—SPERMATOZOON OF MALE OYSTER. Magnified 1,700 diameters. (AfterStafford.) 

FIG. 2.—OYSTER EGG. Magnified 600 diameters. 

FIG, 3.—FREE-SWIMMING LARVA OF OYSTER, ABOUT 10 DAYS OLD. Magnified 

300 diameters. , 

FIG. 4.—FREE-SWIMMING OYSTER LARVA WITH VELUM, OR SWIMMING ORGAN 

EXTENDED. Magnified 300 diameters. 

(Figs. 2, 3, and 4 drawn by J. S. Gutsell.) 
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Connecticut is third with over 4,000,000 bushels. Rhode Island, 
New York, New Jersey, and Louisiana produce over 1,000,000 
bushels annually. 

DESCRIPTION AND ANATOMY.¢ 

CLASSIFICATION. 

The oyster of commerce in the United States, with the exception 
of certain parts of the Pacific coast, is the so-called ‘eastern oyster,” 
belonging to the species Ostrea virginica, Gmelin. It is a member 
of the group of molluscs popularly known as bivalves, since it has 
two valves, or shells, which are joined at the narrower ends by a 
hinge. 

EXTERNAL APPEARANCE. 

The figures in Plates I, XX, and XXI, though reduced in size, 
give an idea of the usual shape and appearance of the oyster. The 
average length of the shells of the marketable size is about 5 inches. 
Oysters, however, may grow to much greater dimensions, and under 
certain conditions of growth, such as crowding or development on 
a mud bottom, are forced into various distorted or elongated shapes. 

The shell of the adult oyster varies greatly in thickness, ranging 
in extreme cases from somewhat less than one-fourth inch to an 
inch and one-fourth. The usual thickness is from one-fourth to 
three-eighths inch, decreasing to paperlike thinness on the margins 
of a rapidly growing shell. 
The exterior is marked by laminations and more or less concentric lines of growth; 

it is often covered by a yellowish cuticle, but is sometimes white and flinty in appear- 
ance. The inside of the shell is poreey white, somewhat tinged with purple near 
the margins, and with a more or less pearly luster. The muscular impression is gen- 
erally nearer to the posterior margin than to the hinge; it is a well-defined scar, kidney- 
shaped in specimens of ordinary size, but becoming more elongate in very large indi- 
viduals; in young specimens it is pale, but it afterwards becomes purple or almost 
black. The left, or lower, valve is deeply concave within, the upper valve being 
flat or, usually, slightly concave. The animal portions are large, nearly filling the 
shell, and the mantle border is comparatively narrow. 

ANATOMICAL FEATURES. 

The two valves of the shell of the oyster are held together at the 
hinge by a dark-colored elastic ligament so placed that it tends to 
throw the free ends of the valves slightly apart when the large 
muscle of the oyster is cut or relaxed. The main structures of 
interest making up the body of the oyster are shown in Plate II and 
in text figure 1. Plate Il represents an oyster lying in the left valve, 
which is deeper than the right, and more cup-shaped. ‘This is also 
nearly always the valve by which the oyster is attached to rocks, etc. 
The flatter right valve is represented as having been removed. The 
narrow part of the oyster 1s the anterior or front end, the mouth 
being located in that region. The broad part is the posterior or 
rear end. The back or dorsal side is at the top of the picture and 
the ventral or under side below. The oyster, however, being at- 
tached by its left side, may rest in the water in any conceivable 
position, depending on the surface to which it has fastened itself, 

aThe brief account of the anatomy and life history of the oyster is based chiefly on the researches of 
Brooks (1895), Julius Nelson (1888-1893 and 1900-1915), and Stafford (1913). 

6 Moore, H. F. (1897, p. 266.) 
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Each valve or shell is lined with a thin membrane called the mantle, 
fringed on the edge and attached to the shell over nearly all its ex- 
panse, but free along the margin. The right mantle has been re- 
moved with the shell in Plate Il. In about the center of the body 
is the large adductor muscle, by the contraction of which the oyster 
closes its shell. As stated above, when this muscle is relaxed or 
cut, the ligament in the hinge forces the valves apart. The main 
body of the oyster les between the right and left sides of the mantle 
and is attached to it and the adductor muscle. It will thus be seen 
that the oyster is held to the shell by the mantle and the muscle. 

In Plate II part of the body wall is represented as having been re- 
moved with the right side of the mantle, thus exposing to view the 
liver or digestive gland and the cesophagus or gullet leading from the 
mouth to the stomach, which opens into the intestine. This extends 
downward and backward beneath the muscle, then curves sharply 
and runs forward on the left of the stomach to the cesophagus, 
where it again turns to the rear and extends backward to the vent 
or anus above the muscle. 

In a thin-walled sac, the pericardium, immediately in front of the 
muscle, lies the real heart of the oyster. (The adductor muscle is 
often erroneously referred to as the ‘‘heart,’’ since when it is cut 
the oyster eventually dies from inablility to close its valves.) The 
circulatory system of the oyster is of the ‘‘open”’ type; that is, the 
arteries do not terminate in capillaries which lead to the veins, as 
in man, but deliver the blood, which is colorless, into large spaces, 
or lacune, between the tissues. The blood, as it spreads through 
these lacune, bathes the various cells of the body and is then gathered 
up by the veins and collected in the auricle or lower chamber of the 
heart. It then passes into the ventricle, or upper chamber, which 
contracts and forces the blood through arteries to the different parts 
of the body. A hinged valve between the two chambers of the heart 
prevents the blood being driven back into the auricle. 

The nervous system of the oyster (not shown in the figures) is 
very simple, consisting of two ganglia or knots of nervous matter, 
lying just over the gullet and two nerves passing back from them, 
one on each side, to another pair of ganglia beneath the adductor 
muscle. Smaller nerves extend from these two pairs of ganglia to 
the various parts of the body. 4 

At the anterior end of the body four thin lips or palps hang free in 
the mantle cavity and extend backward from beneath the mouth for 
about one-third the length of the body, the posterior ends lapping 
under the ends of the gills. The latter, four in number, are somewhat 
similar to the palps in appearance, and extend backward and upward 
in crescent facie as shown in Plate II. Microscopic examination 
shows that the gills are covered on both sides with very fine hairs or 
cilia, arranged in rows. These beat back and forth and, when the 
oyster is lying with the valves open, cause a current of sea water to 
pass on to the gills. The water is forced through fine openings on 
the surfaces of the gills into water tubes inside the gills and thence 
into the cavity above them. As the water passes through the gills 
the blood is aerated as in the case of a fish. th Plate II the openings 
of the tubes can be seen on the inner edge of the gills. The right 
mantle having been removed, the cavity into which the water passes 
is exposed. It lies in the space just above the inner edge ot the gills. 

| 

| 

| 
| 
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From this cavity the water passes behind the adductor muscle and 
out between the edges of the valves of the shell around the rear end 
of the gills, at a point in the upper left of the figure. 

The food of the oyster consists entirely of minute animal and vegetable organisms 
and small particles of organized matter. Ordinary sea water contains an abundance 
of this sort of food, which is drawn into the gills with the water, but as the water 
strains through the pores into the water tu, the food particles are caught on the 
surface of the gills by a layer of adhesive slime ,. ‘sh covers all the soft parts of the 
body. As soon as they are entangled the cilia strike _zainst them in such a way as 
to roll or slide them along the gills toward the mouth. When they reach the anterior 
ends of the gills they are pushed off and fall between the lips, and these again are 
covered with cilia, which carry the particles forward until they slide into the mouth, 
which is always wide open and ciliated, so as to draw the food through the cesophagus 
into the stomach. Whenever the shell is open these cilia are in action, and as long as 
the oyster is breathing a current of food is sliding into its mouth.¢ 

The food then passes to the stomach, is acted on by the fluids from 
the liver, and moves along the intestine. The nutritive portion is 

Fic. 1.—Diagram of dissection of oyster to show reproductive organ, consisting of the branching tubules 
spread over the dotted portion. au, auricle of heart; d, external opening of reproductive organ; 9, 
gills; M7, adductor muscle; m, mouth; p, palps; ve, ventricle of heart; y, posterior end of gills. About 
naturalsize. (After Moore.) 

absorbed and the feces are thrown out the vent in long, ribbonlike 
form and carried outside the shell with the stream of water passing 
out from the chamber over the gills. 

The position, form, and general appearance of the reproductive 
organs of the oyster are the same for both sexes. Really there is but 
one reproductive organ, which consists of a mass made up of micro- 
scopic tubules and connective tissue lying between the folds of the 
intestine and investing it and the stomach and liver in such a manner 
as to cover the visceral organs when the opened oyster is viewed from 
either side. In Plate IL most of the reproductive organ has been 
removed, a small portion being shown about the tolds of the intestine. 
Text figure 1 represents an oyster with the left valve and mantle 
removed, showing the reproductive organ as it appears from the 
left side, covering the visceral mass and partially surrounding the 
heart and adductor muscle. Numerous ducts arise from the organ, 
unite into one and open at point d below the adductor muscle. A view 

a Brooks, W. K. (1880. p. 9.) 
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of the right side of the organ would present practically the same 
appearance, there being-a similar system of ducts opening on that 
side beneath the muscle. Through these two openings the genital 
products are discharged into the water at spawning time. 

LIFE HISTORY. 

TIM. JF SPAWNING. 

The oyster may spawn when the water reaches a temperature of. 
68° F., but spawning proceeds at normal speed only when the water 
is 70° or above. For this reason the spawning period varies in 
different regions, depending on the temperature of the water, which 
is regulated by the aon of the water and the general meteorological 
conditions. Shallow bodies of water, even though in more northern 
latitudes, often become warm as early or earlier than deeper waters 
farther south. In the north, where the season is shorter, the spawn- 
ing period is relatively short, often lasting only two or three weeks, 
while in the south oysters may be found in a Spawning condition 
from early spring until fall. 

In Long Island Sound, the bulk of the oysters spawn about the 
last: of July; in Great South Bay, spawning occurs from about 
June 5 until after the Fourth of July. In New Jersey waters spawn- 
ing begins about June 1. Spawning extends in Chesapeake Bay 
from May until September. On the Gulf coast, spawning begins in 
March and spawning oysters may be found as late as November. 

REPRODUCTION. 

In spite of the fact that the sex of the oyster can not be distinguished 
by the external appearance of the shell, of the body, or of the repro- 
ductive organs, the sexes are separate. Some oysters are male, the 
reproductive organs developing spermatozoa or milt; other oysters 
are female and produce ova or eggs. While it has at times been 
stated that the sex might change from year to year, an oyster being 
perhaps male one year and female the next, or the reverse, there is 
no evidence on which to base this belief, except some inconclusive 
researches made nearly 50 years ago and not borne out by sub- 
sequent investigations. It can be almost conclusively stated that 
the sex of the eastern oyster is permanent and does not change 
during the life of the individual. 

The sexes can be distinguished only by an examination of the 
products discharged by the reproductive organs. The spermatozoa 
and eggs are so extremely small that a lens must be employed to 
distinguish one from the other. The eggs (Pl. II, fig. 2) vary from 
roughly pear-shaped to oval or nearly spherical and measure about 
sto Of an inch in diameter. It is estimated that a female oyster will 
produce over 16,000,000 eggs. ‘The male genital be tare or sperma- 
tozoa, are many times smaller than the eggs. Each spermatozoon 
(Pl. LIT, fig. 1) is made up of a head about z5-4o5 of an inch in 
diameter, pointed at one end and flattened at the other. To this 
flat base is attached a very slender threadlike tail about 20 times 
the length of the head. This tail lashes about and moves the 
spermatozoon around in the water after it has been discharged by 
the male oyster. 
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Fertilization of the eggs occurs in the water. The oysters, male 
and female, lying about over the bottom, at spawning time discharge 
the reproductive elements into the water where they mingle as chance 
may bring about. The more numerous the oysters on a particular 
bed, the greater the chance of the actively moving spermatozoa 
meeting the eggs. The spermatozoa swarm around the eggs, many 
about each one, until a spermatozoon penetrates the egg membrane, 
the head only of the spermatozoon passing on in, the tail dropping 
off. The material of the head unites with that of the egg, and 
important changes in the latter are thereby initiated. 

The single cell of the egg begins to divide into many cells and to 
change its form and in the course of from 5 to 10 hours develops 
into a small oyster larva, which swims by means of fine hairs or ale 
on the outside of its body. A shell then begins to develop and soon 
covers the entire body, so that the larva resembles a tiny hard clam. 
A definite organ of eee tption also appears, consisting of a disk, 
known as the velum, borne on the end of a thick stalk which is pro- 
truded from between the valves of the shell in front. The disk 
bears cilia which by their movement enable the larva to swim about 
rapidly (Pl. III, fig. 4). When the velum is retracted the larva 
settles to the bottom. 

The larva is now about two days old and measures about 0.08 mm. 
in length. As it increases in size certain elevations, the umbones, 
can be noted on the upper part of the hinge, one on eachside. Shortly 
one valve becomes much deeper than the other, and the umbo on 
it much more prominent than that on the right side, and by this 
characteristic the oyster larva may be readily distinguished under 
the microscope from the larval form of any other bivalve. The 
deeper valve is the left one and that by which the oyster later becomes 
attached. During the advanced stages of the larval form, the left 
umbo is very conspicuous, jutting back in aimost the form of a 
hook (PI. IT, fig. 3). 

The period passed through by the oyster larva from the develop- 
ment of the cilia, a few hours after fertilization, until it “‘sets’”’ or 
“strikes” is known as the free-swimming stage. Although the 
larva swims about freely in the water, being so small, its move- 
ments and location at any particular time are largely subject to the 
tides and currents. The free-swimming period lasts from about 14 
to 18 days in the more northern waters and a somewhat shorter 
time in the southern. The warmer the water the more rapidly 
development occurs and consequently the shorter the free-swimming 
eriod. 

5 At the close of the free-swimming period, when the oyster is about 
one-third of a millimeter (one seventy-fifth of an inch) long, it ‘‘sets”’ 
if the proper conditions are present. It attaches itself by the left 
valve to some surface in the water, a rock, shell, stake, in fact almost 
any object (Pl. IV). 
The first essential is that the surface should be clean and that it should remain so 

a sufficient length of time to enable the young oyster to firmly establish itself. So 
long as this condition obtains, the nature of the material seems to matter but little. 
In most bodies of water the spat fixes itself at all levels from the surface to the bottom 
but in certain parts of the coast its place of attachment is confined to the zone between 
high and low water, the midtide mark being the place of maximum fixation.¢ 

aMoore, H. F. (1897, p. 274.) 
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Once secured, the swimming organ disappears and the oyster never 
wanders again of its own volition. 

GROWTH. 

The shell is secreted by the mantle, the membrane lining the shell. 
Horny material is first deposited over the outer surface of the mantle 
and to this is added lime, forming the familiar hard shell. As the 
mantle increases in size with the general growth of the rest of the 
body, and as it can be extended somewhat from between the edges 
of the valves, new shell material is added to the inner surface of the 
valve and to the outer edge. This makes each valve thick in the 
central portion, sloping to a condition of extreme thinness at the 
edges. The outer edges of the valves of a rapidly growing oyster 
are so thin and knifelike that care must be exercised in handling 
them to avoid cutting the fingers. 

The rate of growth of oysters varies widely, depending on tem- 
perature, density and food content of the water, season of the year, 
and other factors. Its growth is more rapid in the warmer southern 
waters than in the colder northern. In Long Island Sound about 
four years are required for an oyster to reach a length of 4 to 5 inches, 
or marketable size. In southern waters that size is reached in two 
years. Ovysters if left undisturbed may attain a length of 8 to 10 
inches or more. While the exact age which an oyster may reach 
can not be definitely stated, oysters have been found which appeared 
from the number of layers in the shell to be at least 15 years of age. 

Oysters which have unrestricted space for growth acquire the normal 
shape shown in Plates I, XX, and XXI. When crowded together, 
the shape becomes modified, even greatly distorted at times. Often 
numerous set will fasten upon a relatively small piece of cultch, and 
as growth proceeds ‘a crowded cluster of oysters will result. If 
broken apart by pressure of growth or by artificial means, their 
shape will improve. 

The crowding of oysters reaches its climax upon the ‘‘raccoon”’ oyster beds. Rac- 
coon oysters are usually found in localities where the bottom is soft and the only 
firm place which offers itself for the attachment of the spat is upon the shells of its 
ancestors. Temperature and other conditions are favorable, growth is rapid, the young 
oysters are crowded into the most irregular shapes, the shells are long, thin, and sharp- 
edged, and eventually the mass of young is so dense that it crowds out and smothers 
the preceding generations which produced it and offered means for its attachment. 
Oysters crowded in this excessive manner are poor-flavored, as well as ill-shaped, 
but both defects are corrected if they be broken apart, as may be readily done, and 
planted elsewhere.¢ 

FACTORS OF ENVIRONMENT.® 

TEMPERATURE OF WATER. 

The fact that the oyster is found from Cape Cod to Mexico shows 
that it can become adapted to living in waters of considerable differ- 
ence of temperature and in certain regions may withstand wide 
changes during the course of the seasons. In Long Island Sound 

aMoore, H. F. (1897, p. 275.) 
b The outline of this section, ‘Factors of Environment,” and of the one following, ‘Natural Beds,” and 

the details of certain topics therein, specifically stated in each such case, are substantially as prepared by 
Dr. H. F. Moore, Deputy Commissioner of Fisheries, for an uncompleted revision of his ‘‘Oysters and 
Methods of Oyster Culture”’ (1897). 
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the temperature over the oyster beds falls in winter nearly to 32° F., 
the freezing point, and in summer rises to 72° in deep water and 
75 to 78° over the inshore beds. In Chesapeake Bay oysters in 
certain shallow water beds withstand variation from the freezing 
point, below 32 to 90° F.¢ In the Gulf of Mexico the usual range 
of temperature over the oyster beds is from 50 to 90° F. The rela- 
tion between temperature and the spawning of oysters has been 
discussed on page 12. 

DENSITY OF WATER. 

The higher the proportion of salt contained in sea water the 
greater the density. Therefore, it is common practice to estimate 
the proportion of salt by measuring the density of the water with the 
salinometer. This consists of a glass bulb with a narrow stem at one 
end on which are gradings reading from 1.000 to 1.031. The bulb 
is weighted at the end opposite the stem, so that it will sik some- 
what below the surface, leaving the stem projecting from the water. 
The less salt in the water the less the density and the lower the 
salinometer will sink. Fresh water is arbitrarily considered as 
1.000 and the point on the stem of the salinometer to which the water 
reaches when the instrument is placed in fresh water is so marked. 
Grades are marked below that on the stem, the bulb rising higher 
in the water the greater the density. The highest grade is usually 
1.031. For convenience.three bulbs are usually used, one reading 
from 1.000 to 1.011, one from 1.010 to 1.021, and one from 1.020 to 
1.031. Common sea water usually reads from 1.025 to 1.026 on the 
salinometer. Oysters are found in water ranging in density from 
1.002 to 1.025, but can not withstand densities lower than 1.007 
for indefinite periods. In general they seem to thrive best in 
densities between 1.011 and 1.022. 

Oysters are not usually found out in the main body of the sea- 
water, away from the influence of the fresh water from the streams, 
where the density is 1.025 or more. It will thus be apparent that 
oysters have become adapted to a certain range of densities, and 
natural beds have grown up at points fairly close to shore or in 
inclosed bays where the salinity of the seawater is modified by the 
inflowing of fresh water. 

MUD, SILT, AND SUSPENDED MATTER? 

A bottom composed of slightly shifting sands or of very soft mud 
into which the adult oysters will sink and on which the minute spat 
can gain no firm support is alike unfavorable to oyster culture and 
to the development of natural beds. If, however, hard objects be 
distributed on or above such bottoms they will become collectors of 
spat so long as they remain clean and free from slime or sediment, 
and if it be desired to produce permanent beds or to catch the float- 
ing spat for the purpose of seeding other beds it is manifest that, 
the scouring action of the currents being equal, waters contaming 
a minimum of sedimentary matter are to be preferred to those more 
or less laden with mud. 

2 Moore, H. F. (1897, p. 280.) 
> Moore, H. F. Proposed revision of ‘Oysters and Methods of Oyster Culture” (1897). 
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In this connection a distinction must be drawn between beds used 
for seed production and those employed in growing and fattening 
stock for the market. Oysters will Prendlint y grow more rapidly 
in silt-laden waters, on muddy bottoms, or in their vicinity, than 
they will elsewhere, as such places are usually more productive of 
food organisms, owing to the larger amount of dissolved material 
available for the sustenance of the minute plants which constitute 
a considerable part of the food of the oyster. 

Even adult oysters may be destroyed, however, by heavy deposits 
of silt such as often result from freshets and crevasses. For the 
purposes of seed culture or the establishment of self-perpetuating 
beds the most desirable waters are those which contain an abundance 
of microscopic vegetation with a minimum of suspended inorganic 
particles, although an organic slime such as rapidly forms on sub- 
merged surfaces in some localities is as effective in preventing the 
fixation of spat as is inorganic sediment. In many places in Chesa- 
peake Bay and in the bays on the New Jersey coast the sediment, 
as well as the bottom mud, is largely composed of finely comminuted 
fragments of seaweeds and other vegetable matter the rapid deposit 
of which soon covers with a flocculent film the surfaces of all objects 
exposed to it, excepting when the currents are sufficiently strong to 
exert a scouring influence. During warm weather this organic ” 
deposit is likely to undergo rapid decomposition, the toxic products 
of which sicken and kill the oysters. 

The more or less constant dribbling of fine material upon the 
bottom has comparatively little effect upon adult oysters, operating 
mainly to cover the shells and prevent the attachment of spat or to 
stifle the young oysters after attachment. This rain of fine material 
occurs almost everywhere but especially where the currents are weak, 
and it is generally in the latter localities that it is of sufficient volume 
to be obnoxious. 

TIDES AND CURRENTS. 

The effects of tides and currents upon the development and growth 
of oysters are quite important. The genital products, cast directly 
into the water as previously stated, are moved about so that more 
opportunity is afforded for the contact of the spermatozoa of the 
male with the eggs of the female. 

The free-swimming larve are carried to and fro by the tides and 
currents, and thus when large enough to set are often some distance 
from where they were spawned. 'The importance of this fact in the 
method of oyster culture by planting cultch is very great and the 
matter is discussed under a separate section on page 31. 

Tides and currents tend to prevent the foulimg of material upon 
which the larvee set by washing away silt and débris. In still water, 
as in an inclosed bay, the suspended débris has an opportunity to 
settle upon the cultch and form a slime and film which prevents the 
attachment of the larve. If the larve have attached, the deposit 
is often sufficient to smother them. 

Since the food of oysters consists of microscopic materials found 
in the water (see p. 19), it follows that currents affect the distribu- 
tion of the food of the oyster. In still water, nearly all the organ- 
isms might settle to the bottom or those in the neighborhood of the 

er A 
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oyster might become exhausted. Currents keep the material agi- 
tated and cause a fresh supply to sweep across the oyster beds. 
Movement of the water also brings a fresh supply of oxygen to 

the oyster which aerates the blood by oxygen derived from the water 
passed through its gills. 

DEPTH OF WATER.? 

The known vertical range of oysters under natural conditions is 
from or near high-water mark to a depth of about 130 feet, the 
latter extreme occurring over densely stocked and productive beds 
in Patuxent River, Md. In a large part of the oyster region of 
South Carolina the natural beds occur almost exclusively between 
high and low water marks, and some of the beds of Florida are 
similarly situated, the oysters growing on the aerial roots of man- 
groves, as they frequently or generally do in Porto Rico and others 
of the West Indies. In places on the Gulf coast oysters set and 
grow in limited numbers in the grass on the edges of the marsh 
prairies above the level reached by many high tides, but in such 
situations they are frequently killed by freezing. 

In the Mississippi delta region a good set is often obtained on 
cultch planted at or near high-water mark, but the young oysters 
are removed to deeper water before cold weather arrives. 

Elsewhere oysters are rarely planted in this country on bottoms 
exposed at low water. In most places comparatively shallow depths 
ranging from 2 to 12 or 15 feet are utilized in oyster culture, but in 
Long Island Sound the practice has been successfully extended to 
depths of 60 feet or more. 

FRESHETS, STORMS, AND ICE.@ 

Freshets occur with more or less frequency in the rivers discharg- 
ing near the oyster beds of many of the South Atlantic and Gulf 
Coast States, and with them are to be classed the crevasses or breaks 
in the levees which sometimes accompany high water in the coastal 
streams of Louisiana. 

The effects of a freshet are twofold. The most immediate effect 
is that, owing to the vastly increased volume of fresh water dis- 
charged, the salinity of the water over the oyster beds is reduced 
far below the normal and in many cases becomes fresh or practically 
so for considerable periods. As already stated in another connec- 
tion, this is often fatal to the oysters already on the beds, and, even 
when this is not the case, the production of a set is inhibited during 
the prevalence of the abnormal conditions. 

Freshets also carry large quantities of mud and débris scoured 
from old channels and washed from the land, and as the currents 
slacken in the bays and estuaries, where the oyster abounds, their 
carrying power diminishes, and the materials are dropped on the beds. 
If the deposits so made be deep, the old oysters may be killed, while 
even a light deposit is sufficient to prevent the attachment of spat 
until it be again gradually scoured from the shells and other hard 
bodies on the bottom. 

@ Moore, H. F. Proposed revision of ‘Oysters and Methods of Oyster Culture’’ (1897). 



18 THE OYSTER AND THE OYSTER INDUSTRY. 

It sometimes happens that a freshet of unusual severity, while 
disastrous in its immediate effects, results eventually in an increased 
productiveness of the beds. If the disaster be due to a prolonged 
freshening of the water without an undue deposit of silt, the shells 
are often left in a much-improved condition. This is apparently 
due in part to the more active scouring action of currents of more 
than usual velocity, but mainly to the destruction of the organic 
slime, which often covers the shells in sea water, and the cultch is 
thereby left in a more favorable condition for the attachment of 
spat carried from more or less distant beds. The fresh water also 
exterminates the drills which feed on the little oysters, and, as Dr. 
Moore’s observations of improved sets under the conditions described 
indicate that sets usually occur in waters of rather high normal 
salinity, where the drill ordinarily thrives, it is probable that this 
action of the fresh water is no unimportant beneficial factor. The 
oysters, from the nature of their reproductive and developmental 
characteristics, are able to reestablish themselves much more rapidly 
than their enemies. 

Gales, to have an effect on adult oysters in moderately deep water, 
must be of extraordinary severity, but they frequently do great 
damage or exterminate beds in shoal water. The waves sometimes 
pick up the oysters and throw them on the beach, but more fre- 
quently they are destroyed by being buried in situ by sand, sea- 
weeds, and débris piled up by the sea. Cases are known of where 
well-established beds have been overwhelmed by such deposits and 
others in which thick strata of sand between layers of old shells indi- 
cate a succession of such disasters in the more or less remote history 
of the beds. 

Sometimes the eroding effect of currents and waves will uncover 
the buried oysters and shells, and the beds will again reestablish 
themselves through the attachment of young; but in other cases the 
beds are permanently destroyed. ‘The former is the usual result 
when the reefs rise rather abruptly from the surrounding bottom, 
and the latter is frequent when they are but little elevated above 
the general floor of the sea. Planted beds, which usually lie at the 
general level of the bottom, are usually permanently covered. 

Gales are sometimes agents in the establishment of new beds, 
carrying oysters and shells to surrounding barren bottoms, where 
they form a nucleus that gradually develops into economic impor- 
tance. Certain productive beds at the eastern end of Mississippi 
Sound, by character and by repute, appear to have been so estab- 
lished. 

The free-swimming larve are more susceptible to the weather 
conditions than are the adults, and cold rain storms, which would 
have no effect on the latter, undoubtedly kill large numbers of the 
swimming young. This was first noticed by Ryder and has been 
amply corroborated.? 

Ice is occasionally destructive to oyster beds quite independently 
of the factor of temperature. When heavy ice grounds at extremely 
low tides, it sometimes crushes the oysters or presses them into 

a The author and J. S. Gutsell, during the study of the occurrence of free-swimming oyster larve in 
Great South Bay, 1919, found that the average number in 50 gallons of water was 8,339 on July 8. A vio- 
lent squall and rain followed, together with a drop in temperature of 5° F. On July 11, as soon as collec- 
tions could be made, the average number had dropped to 3,558 larve per 50 gallons of water. 
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the bottom, and occasionally they freeze fast to the underside of 
the ice and are carried away when it floats. 

FOOD OF THE OYSTER. 

The food of the oyster consists of microscopic plants and animals 
and organic detritus growing or found in the water on and above 
the bottoms on which the oysters he, or carried to such waters 
by currents. 
A large proportion of the oyster’s food is made up of the plant 

forms which are known as diatoms. There are many species of 
diatoms, typical forms being shown in text figure 2. Diatoms are 
found in more or less abundance in almost all waters, varying greatly 

Fia. 2.—Typical diatoms, which make up a large part of the food of the oyster. Magnified about 500 times. 
( After Moore ) 

in numbers in different places and at different seasons in the same 
place or in the same season of different years. 

Diatoms derive their sustenance from the various organic mate- 
rials washed down from the land and held in solution in the water. 
These organic fertilizers consist of decayed and decaying vegetable 
and animal matter gathered up from the land by the water result- 
ing from rains and carried down streams and rivers to the sea. The 
food supply of oysters is thus directly affected by the character of 
the soil adjoining the tributaries leading to the water over the beds, 
by the kind and amount of forest or other vegetation and animal 
life on that soil, by the industries carried on there, and by the amount 
and seasons of rainfall. 

While a large portion of the food of the oyster is made up of 
diatoms, considerable numbers of microscopic animal forms are 

35286°—21——22 
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also eaten. The recent work of Dr. T. C. Nelson? shows that a 
larger proportion of the oyster’s food is of this nature than was 
formerly supposed. _Copepods, or ‘‘water-fleas,” the free-swimming 
larve of snails and bivalves (including the oyster), worms, rotifers, 
and protozoa have been found in the stomach of the oyster. These 
animals, like the plants, are found in greater or less abundance in 
all waters. A systematic effort to ascertain the food content avail- 
able for oysters in any particular water should include the determi- 
nation of the quantities of the suitable animal as well as plant forms 
present. 

Dr. Nelson kept under observation a number of oysters in water 
shallow enough for a system of wires and levers to be connected 
with the shells in such a way that the opening and closing of the 
valves were recorded on a revolving smoked drum or chimograph 
in the floating laboratory above. It was found that, during the 
summer months at least, the oysters remained open, and conse- 
quently feeding, for 19 to 20 hours out of 24. Feeding is thus evi- 
dently a fairly continuous process during the warmer months. 

Organic detritus or débris resulting from the decay and disintegra- 
tion of plant and animal life undoubtedly contributes to the food 
of the oyster. As the diatoms and other plant forms become broken 
up some of their fragments are ingested by the oyster, and a certain 
amount of nutriment is derived therefrom. After death, animal 
forms disintegrate and release fats, albumens, etc., into the water. 
It has been found that the fresh-water mussel may make use of 
such products, and probably the same is true in the case of the 
oyster. 

NATURAL BEDS. °® 

DEVELOPMENT AND DESCRIPTION. 

A natural oyster bed is an area of the bottom on which oysters 
have become established without the voluntary and intentional 
agency of man. In law, the term is usually held to include only 
such bottoms as bear oysters in sufficient quantities to make fishing 
for them by legitimate methods a means of reasonable livelihood 
or areas which have formerly been such and whose present char- 
acter indicates a reasonable likelihood that they may again become 
productive. The only difference between natural and _ artificial 
beds lies in the fact that the latter originate by the intentional act 
of man, whereas the former arise from natural conditions purely, 
from accident, or from unintentional human agency incidental to 
other works and purposes. In most cases the natural beds, and 
especially the larger ones, have been produced by the operation of 
factors in which man has no part, and we know nothing of their 
origin. In a few instances, small beds have been caused by ship- 
wrecks and other accidents; but on the other hand there are many 
beds, some of them very productive, which have grown on ashes 
and similar material thrown overboard from vessels and upon shells 
culled from the live oysters by oystermen and strewn at random 
over the bottom. Whatever their origins, all oyster beds, if left to 

a Nelson, T. C. Forthcoming report, N. J. Agricultural College Experiment Station. 
b Moore, H. F. Proposed revision of ‘‘Oysters and Methods of Oyster Culture’”’ (1897). 
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themselves will assume the same general physical and biological 
characters in so far as their environments permit. 

The natural beds of the Atlantic and Gulf coast practically all lie 
like islands in a sea of mud more or less soft. In some places the 
oysters are in clusters rooted in the mud, in others the substratum is 
hard to a greater or less depth, but examination will show that this 
hardness is in most cases superficial, and below it lies mud of a con- 
sistency corresponding to that which surrounds the bed. There are 
a few beds which have grown on rocky bottom, and there is a larger 
number lying on firm, unshifting sand; but there are few rocky out- 
crops on the coast south of New England, and most sandy areas tend 
to shift more or less and engulf such oysters and shells as may be 
lying on them. The oyster is an inhabitant, par excellence, of the 
muddy bays, sounds, and lagoons, and in them attains its best 
development. 

In tracing the history of any oyster bed, reference must be made 
to the nature and characteristics of the young oyster as it develops 
from the egg. As has been explained on page 13 the embryo oyster 
is a minute organism endowed with certain feeble powers of locomo- 
tion, which are sufficient for awhile to keep it suspended in the water 
and permit its being carried by the currents. In some cases it may 
be carried several miles from its parents before the setting stage 1s 
attained. The chances are many that when this happens it will lodge 
on mud and end its story, for so small is the larva at this stage that 
a mere film of ooze suffices to stifle it. If, however, by rare good 
fortune it, at this time or just before, comes into contact with a shell, 
pebble, twig, rocky ridge, or other clean body, whether at the bottom 
or not, it speedily attaches itself and continues its growth. 

So abundant is the supply of larve in any prolific oyster region 
that ordinarily several or many will attach to each square inch of 
clean surface, and a shell may furnish attachment for a hundred or 
more. Under such circumstances there soon begins a struggle for 
existence that is none the less rigorous for being purely passive. As 
the young oysters grow there is not room for all, and the more vigor- 
ous ones, themselves distorted by the crowding, overgrow, stifle, 
starve,*and eventually kill those of slower growth or less advanta- 
geously situated. At the end of the first year there has developed a 
cluster of perhaps from two to a dozen young oysters growing on the 
original shell, all projecting upward and crowding one another into 
long, narrow shapes. Upon the projecting mouths of these shells 
there is another set of spat on the succeeding year, and as this grows 
some of the survivors of the earlier generation are in their turn 
crowded and killed. The result of this is that in the course of a few 
years there is formed a cluster like an inverted pyramid with its apex 
being gradually driven into the mud by the increasing weight above, 
while its broad base is made up of several generations of living oysters 
attached to the dead shells which constitute the middle parts. The 
oysters around the edge where they have room to grow are often of 
fair shape and quality, while those more centrally located are irreg- 
ular, long, narrow, and usually poor, owing to their crowded condition 
and difficulty in obtaining food. 
From the decay of the hinge ligaments of the dead valves, the cor- 

roding effect of boring animals, and the solvent action of seawater on 
the limy shells, these top-heavy clusters tend to break up under their 

anand 
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own weight and under the force of the waves. On hard bottom the 
disintegrated parts are rolled about and more or less evenly distrib- 
uted, resulting eventually in the production of other similar clusters 
scattered at intervals. On soft mud the shells can not roll so readily, 
and they fall and remain close to the base of the original cluster, 
where, if not completely engulfed, they form places of attachment for 
new generations. If the mud be very soft they sink for a short dis- 
tance and accumulate until they harden the bottom and form a firm 
support for the shells which fall later, and which in turn are covered 
with a growth of young. 

As these phenomena recur year after year the original single cluster 
gradually extends around its edges now more or less at the top until 
it becomes converted into a little bed composed of a dense mass of 
clusters, with its boundaries sharply defined and limited by the soft 
mud surrounding it. A number of other clusters have probably been 
growing simultaneously on the same muddy bottom, and, the areas 
between becoming narrowed and obliterated, there results a great 
flat bed made up of a number of smaller patches separated by a 
muddy network. Where a deep, muddy channel occurs the oyster 
growth usually stops near the edge of the slope, the shells which would 
else serve as clutch sinking down into the deep soft ooze. Opposite 
the mouths of smaller streams, even where there is no such deep chan- 
nel, the oyster growth is also inhibited, partly by the freshness of the 
water, but principally and often entirely by the deposit of silt which 
soon spreads its thin coating over everything lying on the bottom. 
In some cases the beds may be completely interrupted, but in others 
they are continuous in their offshore part, passing by and inclosing 
the unfavorable area as an oval or subtriangular barren, muddy patch 
surrounded, excepting on its shoreward side, by productive oyster 
bottom. 

It is difficult to say what may have been the condition of the nat- 
ural beds in Chesapeake Bay before they were disturbed by man, but 
at the present time they are essentially in the condition so far de- 
scribed, though with their boundaries often ill-defined and the clusters 
usually smaller.and less dense as a result of tonging and dredging. 
They usually exhibit no great depth of shells, though the bottom is 
more or less hardened by their accumulation in the underlying mud. 
They usually extend alongshore, their greatest length in the direction 
of the currents and their width extending from a couple of feet below 
low water toward, and often to, the edge of the deep, muddy 
channels. 

In South Carolina and adjacent regions the beds are of essentially 
the same type, excepting that they are smaller and narrower, and 
particularly that they are crowded closer to the shores and almost 
entirely confined to the area between high and low water, a situation 
impossible in Chesapeake Bay and more northern regions, owing to 
the killing cold of winter. 

Further development in the history of natural oyster beds beyond 
the stage which has been described results in a gradual thickening of 
the deposit of shells and the production of a short reef or lump, with 
a more or less distinct shoaling of water over its top. The living 
oysters standing vertically in the dense mass, with their growing tips 
directed upward and kept clean by the currents, present the onl 
available place for spat fixation. Each year the set occurs on preced- 
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ing generations, raising the living parts of the bed higher above the 
bottom, while the interstices beneath become filled with old shells, 
fragments, sand, and mud to form a compact mass. Eventually, in 
shallow water, the living oysters approach low-water mark or in some 
parts of the coast rise above it, where their progress is arrested by 
cold or long periods of exposure to the air. 

Each year a set may occur only to be killed in winter, the dead 
shells, fragments, sand, and mud piling up under wave action, until 
the crest may become raised to a level several feet above high water, 
producing a shell island usually surrounded by a more or less dense 
growth of live oysters. Such islands are not uncommon in the South 
Atlantic and Gulf States, and they frequently accumulate in time a 
growth of grass and brush, which more or less obscures their true 
character. Sometimes the material is thrown up around their edges 
atoll-like, leaving a depression in the middle in which muddy deposits 
collect and support a growth of brush. In places where the bottom 
is composed of very soft mud the sides of these lumps are compara- 
tively steep and soundings will change 1 or 2 feet within a few yards, 
the difference being due to the depth of shells and oysters. 

In open waters, not especially subject to freshets, where the cur- 
rents are moderate and the silt carried not excessive, such lumps 
tend to maintain a round or oval outline, with no great difference 
between the long and short diameters; but where the currents are 
rapid or the bodies of water constricted, there, as soon as they rear 
themselves well above the bottom, they show a strong tendency to 
grow transversely to the tides, especially if the water be silt-laden. 
Such long, narrow reefs are common in the rivers of North Carolina 
and in the bays and rivers of Florida, Alabama, Louisiana, and Texas. 
In James River, Va., and probably in other rivers of the Chesapeake 
region, the beds, while often showing their greatest extent in the 
direction of the current, usually have their shoalest parts trans- 
versely to it or are made up of aseries of transverse shoals and ridges 
composed of a dense mass of shells and fragments. 

The reasons for this transverse development are as follows: The 
upgrowing reefs form partial dams or obstructions to the flow of the 
currents, and, in accordance with well-known laws, cause eddies or 
backwaters on both the side presented to the current and on that 
sheltered from it, in tidal waters the two being periodically reversed 
with the reversal of the tide. When the velocity of asilt-laden stream 
is checked, it deposits part of its load in the slack water, and, under 
the conditions stated above, mud falls on the upper and lower sides 
of the reef, while the somewhat accelerated flow around the ends 
scours the shells and keeps them clean and fit to receive fresh sets of 
young oysters. These factors operate more energetically the more 
heavily silt-laden the water, and they would become nonoperative in 
perfectly clear water. Not only does heavily silt-laden water deposit 
more mud when its velocity is checked, but it scours more energet- 
ically when its velocity is accelerated, the particles of sand and other 
materials carried in suspension, acting as so many small brushes to 
rub off such materials as may have previously lodged. The greater 
volume of water passing the ends of the reef has still two other 
effects—it brings a large number of swimming larve in contact with 
the shells and it carries more food to the oysters living there. Clean 
eultch, abundant larve, and ample food, three principal factors in 
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heavy production and rapid growth of oysters, are, therefore, found 
better fulfilled at the ends of the reef than at the sides lying across 
the currents. This tendency to transverse growth once established 
is increased with every increase in the length of the reef, the jetty 
effect, retarding the flow of water in one place and accelerating it in 
another, becoming more pronounced. 

It frequently happens that reefs similar in general character to 
those just described begin their development from or close to the 
shore, usually at projecting points. They grow, of course, principally 
at their outer ends and extend outward from the shore at right angles 
ie ee current, Maintaining a nearly uniform width throughout their 
ength. 
In the foregomg description of natural beds consideration has been 

given solely to the oyster itself, but the conditions are always com- 
plicated by the presence of other organisms between which and the 
oyster there are more or less complex biological relations. Some of 
the minute forms, especially the plants, constitute the oyster food, 
while many of the larger species either prey actively on the oyster or 
its young or compete with it in the struggle for food, oxygen, and 
space in which to grow. 

DEPLETION. 

Until the last 40 years the majority of the oysters taken from Cape 
Cod to Mexico came from natural oyster beds which covered an area 
of such great extent that they were regarded as inexhaustible. That 
this belief is quite erroneous 1s shown by the fact that on the northern 
parts of the coast, where the temperature is about the minimum for 
the support of oysters, the natural beds have disappeared or have 
become sadly depleted. Those of Massachusetts are greatly ex- 
hausted, and few are found in Narragansett Bay. On the Connecticut 
coast only two beds of importance remain—one in the mouth of New 
Haven Heber and one west of Stratford Lighthouse, near Bridgeport. 
There are very few in New York waters. Many of the beds of 
Chesapeake Bay are seriously or quite depleted, although many still 
remain. From that point southward the depletion has not been 
nearly so great, as the oyster fishery has not been pursued as vig- 
orously and the environment has been such that the oyster repro- 
duced much more abundantly than in the north, where a failure to 
obtaim set is only too common. 

In some cases the depletion or destruction of natural beds is the 
result of natural causes, such as the cutting off of the inlet to a bay 
or sound and the reduction of the salinity of the water; the covering 
of the beds with silt, débris, and fresh water during a freshet; the 
shifting of sand or mud by storms; or the inroads of living enemies. 

The greatest enemy to the oyster, however, isman. Most of the 
depleted condition of the natural oyster beds is the result of careless 
overfishing by oystermen. ‘The beds are stripped down so completely 
that not enough adult oysters are left to furnish sufficient spawn to 
insure a subsequent crop. Although millions of eggs and sperma- 
tozoa are produced, those products are thrown into the water, where 
many of the eges fail of fertilization; many eggs and larve die or are 
eaten by enemies; and many fall at setting time on soft bottoms 
and are smothered. The percentage that finally reaches the adult 
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stage is relatively small. For that reason too complete removal of 
the adult oysters from a bed destroys hope for an ensuing generation. 

During the past 40 years certain methods of oyster culture have 
been developed, especially in certain regions, whereby new beds have 
been built up nail a constructive system of increasing the oyster 
supply has been initiated in addition to the negative one of restric- 
tions on fishing, such as close seasons and the hike. Biologists have 
become concerned in this work, and efforts have been made to pro- 
mote, by experimentation, methods for the improvement of oyster 
culture. 

CULTIVATION. 

From the table on page 5 it will be seen that about half the 
oysters produced in the United States are taken from private or 

anted beds, the rest coming from natural or uncultivated areas. 
t will also be noted that in New England over 90 per cent of the 

oysters are produced on planted beds, that in the Middle’ Atlantic 
States the natural beds are considerably in excess, and that in the 
South Atlantic and Gulf States the proportion of natural beds is 
much higher yet. The table shows, however, that the value of the 
oysters from the planted beds is nearly twice that of those from the 
natural. This is due largely to the better quality and shape of the 
oysters produced by cultivation. 

It is intended mainly to set forth here the methods of oyster culture 
which so far have proved to be commercially successful on the 
Atlantic and Gulf coasts, together with such suggestions concerning 
their improvement as biological science has to offer. Since there yet 
occasionally arise false hopes that the so-called artificial propaga- 
tion, or the hatching and rearing of oysters in tanks or ponds, as is 
done in the case of fish, is on the verge of practical accomplishment, 
it may be well to dispose of this matter before proceeding to the 
treatment of the successful methods mentioned above. 

ARTIFICIAL PROPAGATION. 

This attempted method of -oyster culture can be treated most 
simply by stating that its perfection and practical application are 
substantially no nearer solution than when the problem was opened 
up by Brooks (1880, pp. 10 to 18). He succeeded in artificially 
fertilizing the oyster eggs with spermatozoa of the male oyster and 
in rearing some free-swimming larvee to the age of four or five days. 
Brooks’s methods are in themselves not difficult, and the experiment 
has been repeated time and again both by biologists and laymen. 
Owing, however, to the immense practical difficulties of restraining 
the microscopic larve in receptacles or tanks and at the same time 
gone for a sie of water and the introduction of the proper 
ood and removal o waste, no one has succeeded in rearing many 
of the larvee until they attach to cultch. It would seem, moreover, 
impossible to do this on a scale sufficiently large to be of practical 
application in the oyster industry. 

The same statements are true regarding the adaptation of this 
method, in which attempts were made to substitute for the tanks 
ponds connected by narrow inlets or ditches with tidewater. While 
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elaborate designs have been constructed for the manipulation of 
such ponds and the catching of set on cultch placed in the ponds 
or the connecting ditches, none has proved to be of any practical 
value whatever. The principal difficulty seems to have been that, 
in the effort to confine the set to the pond, too scanty an inlet was 
provided for the entrance and exit of the tide, and the oysters suffered 
in consequence. In the cases where efforts were made to catch the 
set on cultch placed along the connecting canal, if the latter were 
broad enough to allow sufficient rush of water to keep the cultch 
clean, most of the set passed out to sea. 

Oysters, on the other hand, will reproduce, grow, and fatten in 
ponds or inlets to which the tide has access in sufficient volume to 
render the water properly saline, provide the requisite food, and 
remove the débris. The set from such oysters is at the mercy of 
the tide; some may be caught in the pond or inlet, and some will 
be carried outside. In France ponds or ‘‘claires’” are profitably 
maintained for the growth and fattening of oysters. The seed 
oysters placed therein consist of set from outside oyster beds which 
has been caught on collectors placed in the water along the beach. 

While it can not be said that the problem of so-called artificial 
propagation may not be solved at some future time, for the present 
it must be emphasized that oyster culturists should base no false 
hopes on the practical application of this method. 

n view of the barren results of 40 years’ experiments in this line, 
it is best to devote attention to the amplification and perfection of 
methods which have proved to have a certain measure of success 
and which are applicable to the industry as carried out on such a 
vast scale in the United States. 

LEGAL CONSIDERATIONS. 

PROCURING GROUND. 

Tn order to carry on oyster culture either by catching set or plant- 
ing seed oysters, it must first be ascertained whether ground for that 
purpose can be leased or otherwise obtained from the State and, 
if so leased, whether public sentiment is such that the laws will be 
respected and enforced. In some States ample provision is made 
for the rental of oyster grounds and the lessee is protected. Oysters 
are not taken from his beds any more than corn is taken from a 
man’s cornfield. In other States conditions have been in the past 
such that protection of leased ground, if attempted at all, was an 
absolute failure. Considerable improvement is noted, however, in 
this respect within recent years. 

In BE ote of ground for locating oyster beds care must be exer- 
cised to avoid waters into which trade wastes are discharged in 
quantities sufficient to kill either the free-swimming larve or the 
oyster after it has set. It has been found that certain trade wastes 
from factories are injurious to oysters if present above certain con- 
centrations. Further, the Federal and State health laws must be 
borne in mind in order to avoid grounds condemned by health 
authorities because of pollution by sewage. Stringent laws forbid 
the use of such grounds for raising or fattening oysters. 
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MARKING BEDS. 

Some States employ competent surveyors, and oyster beds are 
laid out with the aid of ranges, such as important natural objects 
or special signals set for the purpose. The planters then place stakes 
or buoys along these lines in such a way that each man knows exactly 
where his boundary line lies. Such practice is to be highly recom- 
mended as tending to avoid disputes and litigation. 

METHODS OF OYSTER CULTURE. 

Owing to the great size of the oyster beds, to the large number of 
oysters handled, and to the high price of labor and the relatively 
low price of the product, it is not practicable in the United States 
to use the intensive methods of oyster culture employed in Kuropean 
countries, such as France, or in Japan. In those countries, special 
devices are used for catching the oyster spat and the individual 
oysters are removed by hand from the collectors and placed on 
specially prepared bottoms or in ponds for growth and fattening. 
In the United States, oyster cultivation, in general, is limited to 
operations which can be carried on by mechanical means on a fairly 
large scale over areas of considerable size, thousands of bushels of 
oysters being involved. 

Oyster culture in the United States involves two main methods, 
the catching of spat, or “‘set,”’ on artificially placed cultch and the 
planting of ‘‘seed”’ oysters. Where oyster culture is practiced one 
or the other or both of these processes is carried on, depending on 
the region and the desires of the planter. 

ce 9 
CATCHING OF SPAT, OR ~ SET. 

As stated previously, for some days after hatching the young or 
‘larval oyster is free-swimming. At the close of that period, it 
becomes attached to some fairly smooth, hard surface in the water, 
usually rocks, shells, etc., on the bottom. Once fixed, it is there for 
life and never wanders but proceeds to develop and grow. Failing 
to make such an attachment, it dies. Both while free-swimming and 
for a time after fixation the oyster larve are referred to by oystermen 
as “set.” sf) \: 
Advantage is taken of this habit of the oyster larve, and artificial 

Means are employed to increase the area of suitable surface upon 
which to ‘catch a set”’ of young oysters. Various sorts of material 
are put down to provide a suitable surface upon which the set may 
become attached. The material used for such a purpose is known as 
cultch. The most commonly used cultch is oyster shells, although 
the light thin shells of other bivalves, especially the ‘“jingle”’ shells, 
are sometimes employed. Oyster shells, being available in great 
quantities from the opened oysters, may be returned easily to the 
bottoms, thus providing the cheapest, most abundant, and most 
suitable form of cultch for the large beds cultivated by American 
oyster planters. 

After a set is thus obtained on the shells it may be left there to 
mature into oysters of marketable size, or the shells with the attached 
set may be taken up and shifted to other beds. This is commonly 
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done in the fall after setting occurs, but sometimes set is allowed to 
grow for a year or two and then treated as ‘‘seed,’’ which is discussed 
on page 33. 

This method of oyster culture is more extensively practiced in 
Long Island Sound, Narragansett Bay, on the southern side of 
Long Island, in New Jersey waters, and in Louisiana than elsewhere. 
The bottoms are cleaned up by dredging from them the old shells, 
débris, etc. This is done in May, after the close of the season. The 
shells are put down during the last half of June or the month of July. 
In Long Island Sound the old rule was to begin ‘‘shelling” the day 
after the Fourth of July. In Louisiana the shells are put down in 
June, since the oysters spawn earlier there because of the higher 
temperature of the water. 

For shelling purposes in northern waters, the shells are usually 
loaded upon large scows (PI. V, fig. 1) and towed out to the grounds by 
steamers or gasoline boats. Then while the scow is towed slowly 
back and forth over the beds, the shells are shoveled overboard by 
men on the scow (PI. V, fig. 2). If the ground is new and somewhat 
soft, sufficient shells are put down to form a firm coating such that 
the upper layers remain clean and exposed above the mud. In any 
case, enough shells are put down to form a fairly level continuous 
layer over the bottom. 

In northern waters, examination is made about September 1 to 15 
to see whether a set has been obtained. Since many factors—such 
as time of spawning, condition of the cultch, temperature of the 
water, storms, currents, e#c.—enter in to affect the setting, this is the 
most critical point in the cultivation of oysters by this method and is 
the one at which the most failures occur. If no set of consequence 
has fixed on the shells, sometimes they are left until the following 
season and “harrowed”’ just before setting time by dragging over 
them an oyster dredge with the bag removed. ‘This stirs them up 
and cleans them somewhat, so that often a fairly suitable surface is 
provided for the attachment of set. Often, however, they are 
dredged up and heaped upon the ground beside the oyster house. 
Here they dry, any oyster enemies upon them, dying in the meantime, 
and may be used over again next season. Incase aset (by which the 
oysterman means a sufficient quantity to be.of commercial import- 
ance) is found upon the shells, they are either left, in order that 
oysters may develop on that bed, or are shifted to other beds. 

The shifting is accomplished by dredging up the shells, set and all, 
with ordinary oyster dredges or, rarely, by lifting them with tongs. 
Sometimes the oysters are moved after attaining the age of one or 
two years, since growth and fattening proceed more rapidly on some 
beds than on others, due to differences in food content of the water, 
etc. In certain places oysters become green, and their sale is hin- 
dered by the unsightly appearance. When shifted to certain other 
beds, this color is thrown off in the course of a few months and the 
oysters are marketed. 

The planting of cultch to catch set is mainly performed on “bar- 
ren” ground, that is, bottoms practically free from oysters. Such 
ground is leased from the State or purchased outright by the planters. 
Some States make ample provisions for such procedure, and the 
lessee or owner has complete protection for his oysters. In other 
States public sentiment has not supported efforts to provide for leas- 



U.S. B. F.—Doc. 890. 
PLATE IV. 

OYSTER SPAT OR SET TWO OR THREE WEEKS OLD ON !NSIDE OF 

OYSTER SHIEEE. 

Natural size. (After Moore.) 



PLATE V. U. S. B. F.—Doc. 890. 

FIG. 1—LOADING SHELLS ON BOAT FOR PLANTING. 

tier 
ceemcnaa™ 

j 

IN ORDER TO IN LONG ISLAND SOUND 

CANGH SET 

FIG. 2—PLANTING OYSTER SHELLS 
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ing of ground for this purpose and dependence is placed largely on 
natural beds for the supply of oysters. 

In some few cases a State plants a limited amount of cultch upon 
certain partially depleted natural beds for public benefit. In gen- 
eral, however, the natural beds are staked off and reserved for general 
public use by the “natural growther” subject to certain restrictions, 
mentioned elsewhere. 

The principal considerations involved in this method of oyster cul- 
ture are character of the cultch, character and preparation of the 
bottom, time for planting cultch, the proper location of cultch beds 
with respect to tides and currents and the spawning oysters, and the 
location of beds of spawning oysters. 

Cultch.—While formerly limited use was made in the United States 
of various forms of cultch—such as tin cans, bits of pottery, brush, 
pebbles, ‘‘jingle” shells, and oyster shells—only the last three mate- 
rials have proved to be of practical value, and at the present time the 
cultch used consists almost entirely of oyster shells. A few ‘“‘jingle”’ 
shells are known to be employed at one point in Long Island Sound. 
Oyster shells are large and afford surface for the attachment of quan- 
tities of spat (PI. IV). As this grows, overcrowding is apt to result, 
since the shells are too heavy to be broken apart by the pressure of 
the developing set. This is overcome by breaking apart and culling 
the clusters thus formed. 

The advantages of oyster shells as cultch consist largely in their 
general adaptability, presenting a smooth surface for the attachment 
of the set, and thew abundance and convenience, since an oyster- 
shucking house has only to turn about and convert its shell pile into 
spat collectors by the use of its own boats. At the same time the 
gradual disintegration of the shells provides lime for the succeeding 
generations. 

“Jingle” shells, or silver shells, belonging to the species of Anomia, 
and scallop shells are thinner and more fragile than oyster shells. 
Consequently, they make a superior form of cultch, since the pressure 
of the growing young oysters breaks them apart and the formation of 
clusters is prevented. Unfortunately, the supply of such shells is so 
limited that very few are now used. 

Character and preparation of bottom.—tIf the bottom at the point 
where it is desired to plant cultch is sufficiently hard to support It a 
layer of shells is spread upon it broadcast, as previously described. 
In case the bottom is soft, it may be prepared by putting down sand 
or gravel in sufficient quantities to support the shells. Often, how- 
ever, the bottom is stiffened merely by the use of shells. Sufficient 
quantities are put down and allowed to sink, until a substratum is 
formed firm enough to support a layer of cultch several inches or a 
foot thick above the ground. A bed on which cultch has been placed 
for several years in succession will gradually be made firmer a the 
setting of a part of the shells. 

Time for planting cultch.—Since sea water always contains more or 
less suspended débris, which gradually settles upon the bottom or any 
object thereon it follows that cultch will more or less rapidly become 
coated with a layer of slime or débris. If this becomes too thick the 
oyster larve are prevented from setting upon it. Movement of the 
water by tides and currents obviates this difficulty somewhat by 
washing the débris from the cultch. In bodies of water where there 
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is little movement, especially in inclosed bays or the like, the deposit 
accumulates upon the shells rapidly. Such waters, while often very 
desirable for growing or fattening oysters, are for this reason poorly 
adapted to catching set. 

It early became apparent, then, that it would not suffice merely to 
spread the cultch at any season of the year most convenient to the 
planter. Cultch should be put down just as shortly before the bulk 
of the free-swimming larve reaches setting time as it is possible to 
do it. In general this has been ascertained by experience in the 
various regions where this method is practiced. For example, in 
Great South Bay it is planned to complete “shelling” by July 1. In 
Long Island Sound shelling often begins immediately after the 
Fourth of July and is completed early in August, individual planters 
having different ideas as to the best time for planting cultch. In 
Louisiana cultch is-put down in June. 

In the case of the large oyster firms, owing to the great quantity of 
shells handled, it is impossible to concentrate all the shelling into a 
few days preceding setting time. Such firms often require a month 
or six weeks in which to complete the process. The best that can be 
done is to make this period coincide with the weeks immediately pre- 
ceding setting time. 

The proper time of year for planting the cultch has been fixed ap- 
proximately at certain seasons for each locality, largely by experience 
derived from the results of some years’ practice in this method. The 
appearance of the adult spawning oysters is noted at intervals each 
year and the time of planting varied a few days or weeks one way or 
the other. The aim has mainly been to have the cultch down before 
any appreciable quantity of spawn has been thrown out by the oysters. 

It has been thought until relatively recently that the oyster larvee 
set within 3 or 4 days after the spawn was thrown out. It is now 
known that from 14 to 18 days elapse in New Jersey waters and 
northward, and a somewhat shorter period in the warmer waters of 
the Southern States. With this longer period in mind, it will be seen 
that the time of setting is at least two weeks subsequent to the throw- 
ing out of the spawn. In case the spawning period is extended over 
several weeks, the problem is complicated. In the more northern 
waters, especially im Long Island Sound, the spawning period has 
been found to be short, hardly more than two weeks in length, the 
bulk of the spawn being thrown out in the course of a few days. In 
such case, keeping in mind the two weeks free-swimming period of the 
larvee, it is possible to judge the time of putting down cultch quite 
accurately. 

Since seasonal variations affect the time of spawning, it follows 
that no exact date which will hold good for each year can be set 
for planting cultch. As a result of a survey of the free-swimming 
larvee made by the Bureau of Fisheries, it was found that the setting 
time of the bulk of the larve in Long Island Sound in 1918 occurred 
during the week of August 10 to 17. In 1919 there was no setting 
time in Long Island Sound, since no larve developed to setting size, 
owing, doubtless, to the abnormally low temperature of the water. 
In 1919, in Great South Bay, setting began about July 1, but the 
bulk occurred July 15 to 17. These data were secured by following 
the development and movements of the free-swimming larve by 
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means of examinations of samples of water of definite volume taken 
in various places from day to day.@ 

This method consisted essentially in noting the number and size 
of free-swimming larve found in samples of water taken daily over 
the oyster beds by pumping 50 gallons through a net or bag of 
No. 20 bolting silk. By the study of a considerable number of 
samples taken each day the general abundance and size of the 
larvee could be ascertained and the setting time predicted several 
days ahead.’ As the larve approach setting time, with the accom- 
panying increase in size, the left valve of the shell becomes very 
prominent, as stated on page 13. This renders them readily dis- 
tinguishable from other bivalve larve, and it is easy, after a little 
practice, to recognize them under the microscope. 

It would seem that the advent and development of the larve 
could be noted by this means each season. The State commissions 
could hire a biologist for a month to make the examinations or 
train one of their own members to do the work. The development 
and movement of the larve could be followed in a few representative 
places in the waters of the State and exact information relative to 
setting time ascertained and imparted to the oyster planters. After 
a few years it would be found that the time varied within certain 
fixed limits, and examinations would need to be made only to learn 
the variation within that period for the particular year. 

Location of cultch beds.—The different oyster planters have deter- 
mined by experience the locations at which beds of cultch are placed. 
After a term of years each man has found the portion of his ground 
on which cultch may be placed with what seems the most likelihood 
of getting a set. Individual planters have their own views as _ to 
the proper position of the cultch in relation to the beds of spawning 
oysters. Sometimes beds of cultch and of oysters are placed side 
by side; sometimes several are located alternately. Some planters 
place a certain number of spawning or ‘‘mother oysters’? about in 
eroups on the cultch bed. 

Since the free-swimming larve are carried about by the tides and 
currents, it becomes of importance to follow in each locality the 
movements of the larve in order to ascertain as nearly as possible 
the place in which they will set. This involves a study of the tides 
and currents and the directions in which and the distance to which 
they carry the larve in any particular bay, cove, or river mouth. 
Accurate knowledge of these facts would enable one to state where 
the cultch should be placed in relation to the spawning oysters. 
Since the tides and currents depend on the contour of the bottoms. 
and coasts, they are the same from year to year, unless disturbed 
by storm. The data, once accumulated by perhaps two or three 
years’ study, would have permanent value. 

Investigations calculated to ascertain the advantages of such 
knowledge of the movements and points of aggregation of the free- 
swimming larve were carried on in 1919 by the United States Bureau 
of Fisheries, using Great South Bay, Long Island, as a testing 

aChurchill, E. P. Jr., and Gutsell, J. S. Reports on Investigation of Oyster Larve in Long Island 
Sound, 1918 and 1919, and Investigation of Oyster Larve of Great South Bay. (Contains methods.) 
Forthcoming reports, U.S. Bureau of Fisheries. 

db Dr. T. C. Nelson (1916), in his study of the occurrence of free-swimming oyster larve in Little Egg 
Harbor, N. J., was able to ascertain the relative abundance of the larve in different areas and to predict 
the setting date about 10 days in advance. 
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eround.? The method of examining samples of water for numbers 
of larve described on page 31 was employed. It was found to be 
ossible to ascertain from day to day during the spawning season, 
ace roughly, from June 5 to July 17, the number of larve per 
gallon of water at various representative stations in the bay. In 
this way the points of aggregation of the greatest numbers of larvee 
were determined and charted on the map. Beds of shells had been 
placed at various points in the bay. The quantity of set caught on 
the different beds substantiated predictions based on the data 
derived from the study. The heaviest set was obtained from the 
beds located at the points in the bay where there had been the 
greatest accumulation of larve. ‘To be specific, it was found that 
the tide caused the larve to accumulate along the channel from 
about Ocean Beach on Fire Island Beach to the inner United States 
channel buoy, in the direction of Sayville, Long Island. Cultch beds 
should be placed along this channel where the bottom is or may be 
made suitable. 
By the use of methods such as just described the distribution of 

oyster larve could be worked out for any particular region. The 
possibilities of this procedure have been discussed above in connec- 
tion with the recommendation that such lines of investigation be under- 
taken for the various oyster waters, perhaps by State authorities. 

Location of spawning beds. —-Oftentimes the catching of set depends 
as much on the location of the spawning oysters as on the position 
of the cultch. Both are important, and sometimes the best results 
can be accomplished only by the providing of the proper relationship 
between the two. Spawning beds should be placed where conditions 
are most favorable for spawning, at the same time putting the cultch 
at a point where the larve from the bed will be carried back and forth 
across it by the tides or be accumulated over it by eddies or cross 
currents. 

For example, in Great South Bay, Long Island, which is large and 
shallow, the oysters are placed about over the bay at various points 
where they grow and fatten best, the catching of set from them being 
a matter of rather secondary importance in this locality. As a 
matter of fact one place is as favorable as another for the spawning 
of the oysters, the bay being of fairly uniform depth and salinity. 
As stated above, the larvee accumulate in the channel, and cultch 
should be placed there. 

In Long Island Sound a different condition prevails. The catching 
of set has been a large feature of the oyster industry there. Cultch 
-beds were planted at greater or lesser distances offshore or in the 
lower part of the mouths of rivers. Owing to a recent failure of the 
set there, investigations have been made by the United States 
Bureau of Fisheries during 1917, 1918, and 1919. It has been found 
that in the past the bulk of the set consisted of larvee from natural 
oyster beds in the shallow waters of bays, coves, and river mouths, 
where the water became warm relatively early in the season and 
the spawning occurred early enough for the larve, carried out by 
the currents to shell beds in deeper waters, to develop, set, and 
acquire a fair size before the close of the short summer season 

a Churchill, E. P. Jr.,and Gutsell, J. S. Investigation of Oyster Larve in Great South Bay. Forth- 
coming report, U.S. Bureau of Fisheries. 
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of that locality. These inshore beds are practically exhausted now, 
and dependence is being placed for set upon the oysters planted in 
deeper water offshore. The deeper water warms up slowly, and the 
oysters spawn so late that the crest of the warm season is over 
before setting occurs and very little set is obtained from them. In 
Long Island Sound spawning beds should be placed in the shallow 
inshore waters to take the place of the original natural beds. Cultch 
beds should be placed where they have been heretofore, outside or 
in the lower part of the mouths of rivers outside or alongside the 
oyster beds. 

In this connection, as stated earlier, the fact that certain waters 
are contaminated with factory trade wastes must be borne in mind. 
It has been found that the upper waters of certain harbors in Long 
Island Sound contain such a concentration of trade wastes that 
oyster larve are at once killed by it. No adult oysters are now 
found in such waters. As these wastes are carried out nearer to 
the mouths of the harbors they are diluted and are at least not so 
immediately fatal to the oysters, but ultimately the effect is cer- 
tainly harmful. Some of the wastes also probably contribute to 
the green discoloration of the meats of oysters found in certain beds. 
Vigorous efforts should be made to require the reclamation of trade 
wastes by the factories and to prevent their discharge into waters 
otherwise fitted for the maintenance of sea-foods. 

General desirability of planting cultch.—The method of oyster 
culture by means of catching set on planted cultch is the most 
promising one at present. Small seed oysters may be placed on 
bottoms where, due to improved conditions, they will grow faster, 
acquire a more desirable shape, and thus bring a better price. But 
by putting down cultch in places where there was none before set 
may be caught which otherwise would have perished. By this 
method the actual number of oysters in increased. This method 
should be developed further in some such manner as suggested above 
and brought into more general use. 

At several points on the Atlantic and Gulf coasts no cultch is 
planted, the shells being burned for lime or used in building roads. 
In some of these places the oyster beds are becoming seriously 
depleted. This is especially true of Chesapeake Bay. Investiga- 
tions carried on there by the United States Bureau cf Fisheries 
during 1919 showed that, while there were abundant free-swimming 
larve during the spawning season, the vast majority of these perished 
from lack of cultch upon which to attach themselves. It would 
seem highly desirable to cease disposing of the shells for lime or road 
building and to clean up the oyster bottoms and plant the shells on 
them to catch set. The general improvement of the oyster beds and 
the consequent increase in revenue from them would far outweigh 
ie ee small amount now received for the shells as at present 
andled. 

PLANTING SEED OYSTERS. 

In the method of oyster culture by planting seed the start is made 
with small or “seed” oysters instead of shells. Such seed oysters 
may vary in size from set of a few months’ growth, about the size 
of one’s finger nail, to oysters of nearly marketable size in some cases. 



34 THE OYSTER AND THE OYSTER INDUSTRY. 

They are usually, however, small oysters attached to old shells or 
other material upon which they originally caught. Sometimes, if 
fairly large, the individual oysters are removed from the old shells 
or the clusters broken up before planting. Seed may be bought or 
taken by the planter from his own or natural beds. 

Very little seed is now taken from Chesapeake Bay and planted in 
Long Island Sound, although the importation of “southern” oysters 
and seed was formerly an extensive practice. The oyster beds of 
Maurice Cove in Delaware Bay are kept up, by the planting of seed 
taken from the natural beds in the bay. Seed oysters are planted 
in Chesapeake Bay to some extent and in York River, Va. To a 
lesser extent the planting of seed oysters is carried on in other States. 
In many of the Southern States the clusters of small ‘‘coon”’ oysters 
are broken apart and used for seed. Such coon oysters grow in 
abundance along the shores and naturally are so thickly crowded 
together that they acquire a long, narrow shape and are quite 
indifferent oysters. If the clusters are broken apart and the oysters 
put down on suitable beds when an inch or two long, they grow into 
fair-shaped, marketable oysters in about a year in southern waters. 
Seed oysters are planted at various times of the year, depending on 
the local conditions, in some places in the fall, in others in the spring. 
A number of oystermen make a business of taking shells bearing 

set from natural beds and selling it to the large planters to be placed 
on their leased beds as seed. No shells are planted upon natural 
beds, except by the State in certain cases, the set attaching to shells 
left by the death of adult oysters, or to rocks, débris, etc. The 
material bearing the set is taken from such natural beds by the use 
of tongs (Pl. XI) or by light dredges lifted by hand or hand wind- 
lasses on a sailboat (Pl. XV, fig. 1). 

In nearly all States it is illegal to use other than a sailing vessel 
on natural beds and in most instances the dredge must be lifted by 
hand or by a hand windlass, although sometimes it is lawful to 
lift the dredge with a donkey engine on deck of a sailing boat. The 
purpose of restrictions on the use of steam and power in dredging 
is to limit dredging on natural beds to the use of the less efficient 
apparatus in order to conserve the supply of oysters. In most 
States such ‘natural growth’? may not be taken from the beds 
during certain of the summer months, the purpose being not to 
disturb the beds during spawning and setting time. 

In northern waters it requires from four to five years for an oyster 
to reach marketable size (a length of from 4 to 5 inches, measured 
in the shell). In Chesapeake Bay three years is sufficient, while 
in the South marketable size may be attained in two years. Oysters 
grow more rapidly in the warmer waiters. 

In oyster culture by the method of planting seed the main con- 
siderations are the kind of seed, character of the water, food supply, 
bottom, sowing the seed, and caring for the beds. 

Seed.—Seed oysters vary in size from the set just caught that 
season and taken up in the fall, when it is about the size of a finger 
nail, to oysters which will attain marketable size within a few months 
after planting. The majority of the seed, however, is not more than 
1} inches long. Itis obtained from ‘‘ natural growthers’”’ who make 
a business, as stated above, of taking seed oysters from natural 
beds and selling them to planters, or by the planter himself gather- 

— ee en nn 
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ing them directly from the beds. In many places the larger planters 
buy of the ‘natural growthers’’, since steam vessels and heavy 
dredges, such as are owned by the large oyster companies, are not 
allowed to work on the natural beds. The ‘natural growther,” 
with less capital, can afford to maintain a vessel and some hand 
dredges and profitably sell to the large oyster company, which in 
turn obtains seed more cheaply than it could by supporting its own 
sailing vessels and crews. In States where such a system is prac- 
ticed, the natural beds are set aside by the State for the’ ‘natural 
erowther”’ with limited capital. 

The material dredged from the natural beds usually contains old 
shells, rocks, and débris, in addition to the oysters. Sometimes the 
whole is bought at a reduced price, but usually the desirable material 
is culled out and the clustered oysters broken apart as far as possible. 

Water.—-As a general rule seed oysters should not be obtained 
from warm waters and put down in those excessively colder. If 
this be done, it will usually be found that their growth is checked 
for some time and that a certain percentage die. After a time, 
however, they become accustomed to the reduced temperature and 
renew their growth. 

In general, the warmer the water the more rapid the growth of 
the oysters. This is due both to the greater abundance of food 
material and to the fact that the bodily activities of the oyster 
proceed more rapidly when the organism is warmed to a relatively 
high temperature. 

The density of the water should be between 1.007 and 1.023. 
Although oysters are found both in water of lesser and of greater 
densities, they do best within the limits stated. 

Food.—The character of the food of the oyster is discussed on 
page 19. In order to profit by planting oysters, a sufficient quantity 
of food for them must be assured. Often certain waters and bottoms 
are suitable for catching set on cultch, but do not possess a suffi- 
cient food supply to enable the oysters to grow and fatten rapidly. 
Other grounds furnish an abundant food supply, but the water is so 
loaded with débris that cultch and set are soon covered. Hence in 
many cases cultch beds are placed in waters of the former character, 
ull the set is caught and later transferred to waters containing more 
ood. 
Care must be exercised not to place more oysters on the ground 

than can be supported by the supply of food present. On the 
average about 500 bushels of seed are sowed per acre. The food 
content of the water varies greatly from place to place and from 
time to time in the same place. It is affected to some extent by 
the amount of material brought from the land by the streams and 
rivers. This again is dependent on the rainfall. As previously 
stated, diatoms make up a considerable part of the oyster’s food 
and diatom growth is affected by materials washed down from the 
land. <A period of excessive drought causes a falling off in the 
diatom content of the water. 

It would be well if a systematic biological study could be made 
of the food content of the water over prospective oyster grounds. 
In order to do this samples of water of definite amounts should be 
strained through No. 20 silk bolting cloth and the number and 

30286°—21——23 
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amount of food organisms and material ascertained microscopically. ¢ 
Estimate is usually made per liter, which is about equal to a quart. 
If it were found from a series of examinations that the food content 
of the water were conspicuously low, it is obvious that the grounds 
in question would not be desirable for the planting of oysters. 

Bottom.—The bottom is cleaned of débris by dredging. If firm 
enough to support the oysters, no further preparation 1s needed. If 
soft, the surface is hardened by putting down shells, sand, or gravel, 
nope uniformly so that there are no holes in the surface as finally 
repared. 

é Sowing the seed.—The seed oysters are removed from the original 
bed by the use of tongs or dredges and are planted in much the same 
manner as shells by being shoveled from boats or scows (Pi Vo tee) 
towed back and forth over the grounds. About 500 bushels per acre 
are usually planted, though the amounts vary widely with local con- 
ditions. The oysters are spread uniformly, so that they may not lie 
in heaps and cause some to fail to receive the proper amount of food 
or to be crowded and thus grow irregularly. 

Care of beds.—The beds are generally left untouched after planting, 
except for combating enemies in some cases (see below) and shifting 
certain of the oysters, if desired, to other grounds for final prepara- 
tion for market. The oysters to be shifted or sold directly are taken 
up by the use of tongs and dredges. After the oysters have been 
removed from the beds the grounds are cleaned up by dredging, 
when they may be used again fee planting cultch or seed. 

PROTECTION AGAINST ENEMIES. 

The more important enemies of the oyster will be described briefly 
and the methods, if any, of combating each set forth. . 

STARFISH. 

There are two species of starfish which may be classed as oyster 
enemies. These are the common star, Asterias forbesi, and the 
purple star, Asterias vulgaris. The starfish opens an oyster by inclos- 
ing it with the arms or rays (PI. VI, fig. 1), which are provided with 
rows of suckerlike feet on the lower side, and exerting a constant 
outward pull on the valves of the shell, until the oyster is exhausted 
and the valves are allowed to gape at the ends. The starfish then 
protrudes its stomach from the mouth, which is on the lower side of 
‘the central disk, inserts it between the valves of the oyster shell, and 
sucks in and digests the meat. The set and 1 and 2 year old oysters 
are more subject to the inroads of the starfish, because of their 
smaller size and weaker adductor muscle; but the larger starfish 
prey on oysters as much as 3 years old. 

In certain waters the starfish are very destructive to oysters, often 
invading and cleaning out a whole bed before the planter is aware 
of their presence. This is true of New England waters and those 
immediately to the southward. They are unknown in Chesapeake 
Bay and constitute a menace to oysters only in the regions mentioned 
in the preceding sentence. In Narragansett Bay and Long Island 
Sound it has been necessary to fight them very vigorously. 

a This method will suffice to determine the great pulk of the food available in the waterand is usually 
sufficient for practical Parone: The material in actual solution in the water, which probably contributes 
only a small percentage of the food of the oyster, can be determined only by chemical analysis. 
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PLATE VI. 

FIG. 1.—STARFISH ATTACKING AN OYSTER. 

(Photo from Dr. H. M. Smith.) 

FIG, 2—PHOTOGRAPH OF OYSTER SHOWING THE TURBELLARIAN WORM 

KNOWN AS THE WAFER OR “LEECH.” 

The worm has fastened itself upon the oyster and appears as a dark wrinkled body in about 
the center of the oyster meat. Natural size. (After Danglade.) 
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FIG. 1—USUAL STYLE OF “STAR MOP" USED FOR EXTERMINATING STARFISH 

IN LONG ISLAND SOUND. 

The stars become entangled in the brushes as they are dragged over the bottom. The mops 
are then raised and plunged into vats of hot water on deck to kill the starfish. 

FIG, 2.—"“DISH-PAN’' FORM OF STAR MOP, USED IN LONG ISLAND SOUND, 
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The only practical method of destroying the starfish so far devised 
is by the use of the “star mop” (Pl. VII, fig. 1). This usually 
consists of an iron bar about 10 feet long, to which are attached 8 or 
10 large mops or brushes of heavy rope-yarn about 4 feet long. The 
bar moves on small wooden iron-tired wheels as it is dragged over the 
bottom by a chain attached by three drag bars arranged as shown 
in the figure. The chain passes through a pulley attached to a stout 
post amidships, and the mop is raised and lowered in the same way 
as a dredge. The starfish cling to or become entangled in the mops 
and are brought to the surface when the apparatus is lifted. Two 
mops are usually used, one on each side of the boat. A long narrow 
vat is generally placed inside the gunwale on each side of the boat. 
These vats are kept filled with water which is heated by steam from 
the boiler circulated through pipes in the vats. Each mop with its 
burden of ‘stars’ is dropped into the hot water. This is the most 
rapid and efficient method of killing the starfish and removing them 
from the mops. Sometimes only one vat is used, placed across the 
deck before the cabin, and each mop is swung 
around and lowered into it by means of a small 
crane. 

In Plate VII, figure 2, is shown a special form 
of star mop, the “dishpan,’’ devised for use on a 
rocky bottom. The toboggan-shaped body con- 
sists of two pieces of boiler iron, the larger one 44 
by 2 feet and attached to the triangular smaller 
one by four rings bolted on as seen in the figure. 
This allows some independence of movement of 
the two parts. The mops are the same as used yy¢. 3,—vrosalpine cinereus, 
with the other form of apparatus. This mop the oyster arill of the At 
slides over the rocks more readily than the  (atter SaaShy oa aan 
wheeled bar, the brushes falling down between 
the rocks and catching the stars. This style of mop, however, is 
heavy and awkward to handle and is not extensively used. 

“Starring” must be kept up whenever any considerable number of 
the enemy appears and should be of a cooperative nature. It is of 
little avail for a planter to attempt to keep his beds free from starfish, 
unless his neighbor does likewise. 

DRILL. 

There are at least four species of snail-like molluscs known to 
oystermen as drills or screw borers. One of these, Urosalpinz 
cinereus (text fig. 3), attainmg a length of about an inch, is found 
abundantly from Massachusetts to the east coast of Florida. The 
eggs are laid in small, yellowish, vase-shaped, leathery capsules,? 
deposited in clusters on objects in the water. Another species is 
Thars lapillus, about the size of the preceding. It is found from the 
east end of Long Island northward. Other species of drills (often 
called borers, snails, whelks, or conchs) are Thais hemastoma (Pl. 
VIII, top) and Thais hemastoma floridana. These sometimes reach 
a length of 3 inches. They are found on the Gulf coast, where 
they are often very destructive to oyster beds. The eggs are laid 
in tubular capsules about a half inch long, attached by the ends to 

@ Moore, H. F. Proposed revision of ‘Oysters and Methods of Oyster Culture’? (1897). 
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shells and other objects in the water (Pl. VIII, center). Masses of 
these capsules are often found covering oyster shells so thickly that 
there is danger of pumping the oysters. From their reddish- 
purple color these masses are often referred to as ‘‘red grass.” 

The various species of drill possess a rasplike apparatus which 
can be protruded from the mouth. With this they bore a hole 
through the shell of the oyster (Pl. VIII, bottom) and suck out the 
contents. Drills destroy many young oysters, their thin shells 
being relatively easily penetrated. After the oyster becomes older 
its shell is heavy enough to resist the effort of the drill. 

In Long Island Sound it has been found that about the most 
practical method of lessening the numbers of this enemy is the 
following: The teeth are removed from an ordinary oyster dredge, 
and a bag with meshes of an inch or less is put on in place of 
the usual coarser one. After the oysters have been taken off 
the bed for market or shifting, the specially equipped dredge is 
used and everything left—shells, drills, débrts, etc.—is dredged up 

Fia. 4.—Pogonias cromis, or drum fish. At times this fish destroys large numbers of oysters. (After 
Jordan and Evermann.) 

and dumped ashore to dry. The drills die, and a good deal of the 
material may then be used as cultch. 

DRUMFISH. 

The fish known as the “black drum,’ Pogonias cromis (text fig. 4), 
is found at intervals of time and place from New Jersey to Texas and 
is often very destructive to oyster beds. It attains a length of 
several feet and has a heavy body with large stout teeth. The 
oysters are crushed, shell and all, by these strong teeth, the younger 
thin-shelled ones being, of course, especially subject to the depre- 
dations of the drumfish. These fish go in schools and their attacks 
are spasmodic, often whole oyster beds being cleaned out in a short 
time and then, again, no drumfish being seen for several months 
or years. 

Efforts have been made to kill or frighten away such fish by the 
explosion of dynamite, but no particular success has been achieved. 
In southern waters, especially in Louisiana, where oyster beds lie 
in shallow water and there is not much tide, it has been found practi- 
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TOP, BORERS OR “DRILLS” (THAIS HAEMASTOMA) OF THE GULF COAST; 

CENTER, SO-CALLED “RED GRASS,” THE EGG CASES OF THEY BORERS: 

BOTTOM, OYSTER SPAT DRILLED BY BORERS. 

Natural size. (After Moore and Pope.) 



U.S. B. F.—Doc. 890. PLATE IX. 

CONCHS. TOP, CHANNELLED CONCH OR WHELK, BUSYCON CANALICULATUM ; 

CENTER, STRING OF CAPSULES CONTAINING EGGS OF KNOBBED CONCH; 

BOTTOM, KNOBBED CONCH OR WHELK, BUSYCON CARICA. 
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cable to fence the beds with chicken wire strung on posts set in the 
bottom. 

CONCH. 

This is also a snail-like mollusc, comprising several species, some 
of which attain a length of from 5 to 6 inches. Busycon carica and 
Busycon canaliculatum (P|. TIX) are the most common. The eggs 
are deposited in flat parchmentlike capsules about an inch in diameter 
and strung together by a cord along the side to form a loosely spiral 
chain a foot to a foot and a half in length. This is cast free from 
the animal and left to the mercy of the waves. It has been found? 
that the conch opens an oyster by insert- 
ing the edges of its own shell between SPs 
the valves of the oyster when it gapes ‘WN 
(text fig. 5) and then introducing its 
proboscis and eating the meat. Conchs 
do not occur, however, in sufficient quan- 
tities to destroy many oysters. No defi- 
nite means of combating them are 
employed, although those taken when 
dredging are usually lalled. 

MUSSEL. 

Mussels, the common edible species, 
Mytilus edulis, and other species, of the 
Atlantic waters, and Mytilus hamatus 
(Pl. X, fig. 1), of the Gulf coast, are bi- 
valves which, shortly after hatching from 
the egg, attach themselves to material 
on the bottom by a slender thread or 
hair called the byssus. As development 
goes on the number of hairs is multi- 
plied and they become shorter and bY 
stouter until the adult mussel, at a Fre prone open oe rer Colton oe 
length of 2 to 4 inches, is very firmly 
attached by these threads. The mussels multiply rapidly, and 
dense beds are sometimes formed over the oysters, tending to smother 
the latter. Since the mussels feed upon essentially the same materials 
as do the oysters, there is always danger of a greater or less exhaus- 
tion of the food supply. 

In Long Island Sound the mussel is attacked in the following 
manner: The mussel spawns and “sets’’—that is, attaches by the 
byssus—perhaps a month or more before the oyster. Advantage 
is taken of this fact, and when evidences are found of an alarming 
number of young mussels on the oyster beds, they are “harrowed”’ 
by dragging over them an ordinary dredge with the bag removed 
or open at the back. This process crushes and destroys the majority 
of the tiny mussels without injury to the adult oysters. If this 
process is carried out on a bed planted with shells to catch a set, 
no harm is done, as the oysters have not yet spawned, and there is 
consequently no oyster set on the shells. 

a Colton, H.S. How Fulgur and Sycotypus eat Oysters, Mussels,and Clams. Proceedings, Academy 
of Natural Sciences, Philadelphia, Vol. LX, 1908, pp. 3-10, 5 pls. Philadelphia. 
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BORING SPONGE. 

Boring sponge (Cliona celata) is the term applied to a yellow 
sponge which begins its existence by boring (Pl. XXI, lower left 
figure) in the shell of the oyster, where it forms small tunnels, in 
which it lives. The shell is gradually honeycombed, and the oyster 
becomes weak and thin from the effort to seal up the openings where 
the tunnels penetrate the shell completely. The sponge also spreads. 
over the outside of the shell and often smothers the oyster by its 
very size. No means of protection against the sponge can be sug- 
gested, but fortunately it does not occur in sufficient numbers in 
most regions to prove a serious menace. 

BORING CLAM. 

The boring clam (Martesia cuneiformis, M. smithv, and M. cor- 
ticaria) is a species of clam which enters the shell of the oyster 
by boring a small round hole and excavating in the substance of 
the shell, at the inner end of the hole, a hemispherical cavity 
(Pl. X, fig. 2) in which it then spends its life, often attaining a length 
of three-ecighths of an inch. The clam usually does not penetrate 
the shell entirely and does not feed upon the oyster. It attains its 
food through the external opening. It does comparatively little 
damage to the oyster. 

WAFER OR “LEECH.” 

This is a turbellarian worm (PI. VI, fig. 2) of undetermined species 
which on several occasions has destroyed large numbers of oysters in 
the vicinity of Cedar Keys, Port Inglis, and Tampa, Fla. This worm 
is nearly flat, more or less circular in outline, and is about three- 
fourths of an inch long. It finds its way between the valves of the 
oyster and feeds upon the meat, eventually killing the oyster. It 
flourishes in water of fairly high salinity, and its ravages are checked 
by lowered temperatures. No method of combating it can be 
suggested other than a careful working of the beds and the use of 
new air-dried cultch and fresh seed stock. 

TAKING OYSTERS FROM THE BEDS. 

Oysters are commonly taken by the use of hand tongs, patent 
tongs, dredges lifted by hand or hand windlasses, or dredges raised 
by engines or hoisters turned by the engine of the boat. ‘These forms 
of apparatus and the boats on which they are used are described 
below. 

TONGS. 

Ordinary hand oyster tongs are shown in Plate XI, figures 1 and 2. 
There are two long, flat, smooth, wooden handles about 3 inches wide 
and nearly 1 inch thick, boited, riveted, or pinned together with a 
wooden pin, scissors fashion, about 44 feet from one end (see figures), 
leaving the long ends for handles. To the short end of each shaft is 
secured at right angles a light iron bar, about 34 feet long, bearing 
teeth, while above this bar are five or six still lighter bars or heavy 
wires parallel to the bar and attached to the shaft. The ends of the 
bars or wires are fastened together by short wires. The arrange- 

' 
| 



U. S. B. F.—Doc. 890. PLATE X. 

FIG. 1.—MASS OF MUSSELS ATTACHED TO OYSTERS. 

(After Moore.) 

FIG. 2.—OYSTER SHELLS SHOWING PITS AND CHAMBERS MADE BY BORING CLAM. 

(After Moore.) 



U. S. B. F.—Doc. 890. PLATE XI. 

FIG. 1—TONGING OYSTERS, WORKING THE TONGS ON THE BOTTOM. 

(Photo from Prof. E. N. Cory, Maryland State University.) 

FIG. 2.—TONGING OYSTERS, LIFTING AND EMPTYING THE TONGS. 

(Photo from Prof. E. N. Cory, Maryland State University.) 



U. S. B. F.—Doc. 890. PLATE XII. 

FIG. 1.—PATENT TONGS, USED TO SOME EXTENT IN TAKING OYSTERS 

IN THE LOWER PART OF CHESAPEAKE BAY. 

FIG, 2—UNLOADING OYSTERS BY MEANS OF A CRANE OPERATED BY A 

DONKEY ENGINE IN THE SMALL BUILDING AT THE RIGHT. 

(Photo from Prof. E. N. Cory, Maryland State University.) 



U. S. B. F.—Doc. 890. PLATE XIII. 

FIG. 1.—SMALL SAILING BOAT USED IN TONGING OYSTERS IN 

QUINNIPIAC RIVER, CONN. 

FIG, 2—SMALL SAILING BOAT USED IN TONGING OYSTERS IN RIVERS 

ON THE COAST OF ALABAMA. 
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ment on each shaft is made with the teeth sloping inward, and when 
the handles are closed the two are brought together, the whole forming 
a basketlike affair, 34 feet long by about 8 or 10 inches deep. In 
operation (Pl. XI, fig. 1), the handles are worked scissors fashion, 
and the teeth forced under the oysters retained in the basket, which 
is then lifted (Pl. XI, fig. 2). Oyster tongs vary in length with the 
depth of water in different localities. In some places, as in the 
Rappahannock River, oysters are tonged with such apparatus from 
a depth of at least 20 feet. 

PATENT TONGS. 

Patent tongs are used quite extensively in Virginia and but very 
little elsewhere. From Plate XII, figure 1, it will be seen that their 
general construction is similar to that of hand tongs, except that the 
handles are of iron, about 6 feet long and provided with an eye at the 
end for the attachment of ropes for lowering and raising the tongs. 
The basket of the tongs is of considerably heavier material than in 
case of the hand tongs. Patent tongs are employed in water too 
deep to admit of the use of ordinary tongs and are raised and lowered 
by a spool or windlass, as in Plate XIT, figure 1. While being lowered 
the tongs are locked open by the short hook seen on one of the handles 
just above the center pin. When they strike bottom, the consequent 
release of the weight of the baskets on the handles allows the hook 
to become disengaged. The tongs are then ‘‘jigged”’ by jerking 
upon the rope several times, causing the teeth to sink more deeply, 
and then lifted by the windlass. 

SMALL TONGS AND NIPPERS. 

In very shallow water of perhaps 2 to 4 feet in depth small tongs are 
often used. These consist of two wooden handles about 7 feet long, 
arranged as in the case of the ordinary tongs, but with only a single 
bar on each about 10 inches long, each bar being provided with teeth. 
This instrument is much lighter and more convenient to use in shallow 
water than ordinary tongs, especially where only a few barrels of 
oysters are desired. Such tongs are sometimes called ‘‘nippers.”’ 
In other regions the term ‘‘nipper’’ is applied to a device of a similar 
nature, except that, instead of ending in a toothed bar, each handle 
terminates in a narrow blunt blade, thus forming true pincers or 
nippers, with which single oysters can be taken or dislodged from 
rocks or pilings. 

TONGING BOATS. 

In Plate XIII, figures 1 and 2, and Plate XIV, figure 1, are shown 
various styles of tonging boats. Plate XIII, figure 1,shows a small boat 
used on Long leben Sound; and Plate XIII, figure 2, a small tonging 
boat at Bayou Labatre, Ala. Plate XIV, figure 1, shows the type of 
tonging boat used at Apalachicola, Fla. These boats often carry 
an auxilary gasoline engine besides the sails. Such a boat with 
engine is seen in the figure, returning with a load of oysters which 
have been obtained by tonging. Boats of this sort often have a shal- 
low hold into which oysters are piled until full, after which they are 
heaped on deck. Plate XII, figure i, shows a boat equipped with 
patent tongs. 
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On the small boats, in compliance with State law, the oysters are 
culled on a board placed across the boat, as in Plate XI. 

DREDGES AND DREDGING BOATS. 

The hand dredge is shown in Plate XV, figure 1. It consists 
essentially of two triangles made of three-fourths inch iron bar, 
joined at the apices, and the bases separated about 18 inches by 
curved bars, as seen in the figure at left. It usually measures 4 or 5 
feet in width. The base of the lower triangle consists of a bar about 
1 inches thick, to which are welded teeth about3 inches long, set about 

3 inches apart. To a ring at the apex of the dredge a rope or wire 
cable is attached, by which the dredge is lowered and raised, either 
by hand or by the hand windlass. Plate XVI, figure 1, shows a small 
dredging sloop or ‘‘skipjack’’ under sail on Chesapeake Bay, the 
dredge on the port side being lifted and the hand windlass visible 
beyond it. In some States, as Maryland, somewhat heavier dredges 
than this are operated by the use of a donkey engine placed on the 
deck of a sailing vessel (Pl. XVII, fig. 2). Plate XVI, figure 2, 
shows such a dredging schooner at work. These vessels are pro- 
pelled entirely by sails, it being illegal to dredge with other than 
sails as motive power; the engine merely operates the dredge. 

From one to three dredges are usually operated from each side of 
the boat, each dredge being raised and emptied in turn. Plate XVII, 
figure 1, shows the dredge being thrown overboard and the roller over 
which the chain moves in lowering and raising it. After the full 
dredge is lifted it is allowed to rest on the roller and is emptied by 
pulling the bag forward (Pl. XVM, fig. 2), thus turning it wrong side 
out and dumping the oysters on deck. The dredge is then dropped 
overboard again. The oysters are culled on deck and then shoveled 
into the hold or onto the pile on deck. 

A yet heavier and stouter form of dredge (PI. XV, fig. 2) is used 
where dredging with power boats is allowed. It will be seen to 
resemble the other patterns, except that it is largely made of heavy, 
flat, iron bars, about 2 inches wide and nearly 1 inch thick and firmly 
braced. The lower part of the bag is of iron mesh instead of cotton. 
Dredges of this sort measure from 5 to 7 feet in width and hold 12 
to 15 bushels of oysters (one oyster company uses larger ones holding 
nearly 30 bushels; these are emptied by mechanical means). These 
dredges are raised and lowered by a heavy chain which passes through 
a pulley on a stout post in the midline forward and then down to 
the hoister in the hold. The hoister is turned by the engine of the 
boat. Plate XIV, figure 2, shows the arrangement of rollers, pul- 
leys, post, and dredges on a gasoline power dredging boat. In 
Long Island Sound large steamers are often used for dredging on 
leased beds. One company has two steamers each carrying three 
dredges on a side, six in all, each with a capacity of nearly 30 bushels. 
These two steamers are each about twice as large as any other oyster 
aes in the world, having a capacity of 8,000 bushels (Pl. XVIII, 
g. 2). 
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FIG. 1—SMALL SLOOP USED IN TONGING OYSTERS NEAR APALACHICOLA, 
FLA., RETURNING WITH LOAD OF OYSTERS. SHOWING OYSTER CAN- 

NERIES IN BACKGROUND. 

FIG. 2.—GASOLINE BOAT USED IN DREDGING OYSTERS IN LONG ISLAND 
SOUND, 

In the center is the post to which are attached the pulleys through which pass the chains 
leading to the dredges on each side. When the dredges are being raised and lowered, 
the chains move over the rollers on the gunwale. 
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FIG. 1.—HAND DREDGES AND WINCHES FOR HOISTING THEM. 

(Photo from Prof. E. N. Cory, Maryland State University.) 

FIG. 2.—MACHINE-HOISTED DREDGE USED IN TAKING OYSTERS. 



U.S. B. F.—Doc. 890. PLATE XVI. 

FIG. 1.—SMALL SLOOP OR “SKIP-JACK"’ USED IN DREDGING OYSTERS IN CHESA- 

PEAKE BAY. 

The dredge shown lying on the roller is raised and lowered by the hand windlass over which 
the man is stooping. (Photo from Prof. E. N. Cory, Maryland State University.) 

FIG. 2.—OYSTER-DREDGING SCHOONER IN CHESAPEAKE BAY. 

(Photo from Prof. E. N. Cory, Maryland State University.) 



U. S. B. F.—Doc. 890. PLATE XVII. 

FIG. 1—LOWERING THE DREDGE. 

(Photo from Prof.E. N. Cory, Maryland State University.) 

FIG. 2.—EMPTYING THE DREDGE. 

In this case the dredge has been lifted by a donkey engine, part of which may be seen at the right. 
(Photo from Prof. E. N. Cory, Maryland State University.) 



U. S. B. F.—Doc. 890. PLATE XVIII. 

FIG. 1—OYSTER FLEET OPERATING FROM CAMBRIDGE, MD., LYING IN HARBOR. 

Cambridge is only one of the several important oyster centers on Chesapeake Bay. (Photo 
from Prof. E. N. Cory, Maryland State University.) 

FIG. 2—ONE OF THE TWO LARGEST OYSTER STEAMERS IN THE WORLD, BOTH 

OWNED BY A NEW ENGLAND COMPANY. 

Three dredges lifting 30 bushels each are operated on each side. The capacity of the steamer 
is 8,COO bushels per day. (Photo from H.C. Rowe Co.) 



U.S. B. F.—Doc. 890; PLATE XIX. 

FIG. 1—LARGE OYSTER HOUSE AT PROVIDENCE, R. |., SHOWING DREDGE BOAT 
UNLOADING OYSTERS AT RIGHT AND ELEVATOR TO SHELL PILE AT LEFT. 

FIG. 2.—UNLOADING OYSTERS FROM THE BOAT AT ONE OF THE LARGE OYSTER 

HOUSES BY MEANS OF A BELT CONVEYER. 
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UNLOADING AT WHARF. 

In most cases the oysters are shoveled from the hold or deck into 
large measures or buckets and hoisted to the wharf by a rope passing 
over a pulley and operated by hand or by a crane with a donkey 
engine as motive power, as in Plate XII, figure 2. The buckets are 
emptied onto the wharf and the oysters removed later in wheel- 
barrows; or into wheelbarrows and the oysters rolled into the shuck- 
ing room on a level with the wharf, or sometimes to a storage room 
on an upper floor (Pl. XII, fig. 2). Some large oyster companies 
have arrangements whereby the buckets are lifted directly into the 
storage room, and some have an elevator, the end of which may be 
lowered into the boat and the oysters shoveled onto an endless belt 
or other carrying device (Pl. XIX, fig. 2). 

This carrier transports the oysters directly to the storage room or 
drops them into another endless bucket-chain carrier which does so. 
Incase the oysters are to be canned they are dumped from the buckets, 
which have lifted them from the boat, directly into cars, which are 
then pushed into the steamers inside the cannery. 

FLOATING. 

Brief mention may be made of the practice whereby, in some 
localities, oysters, after being taken from the beds, are “floated” 
for a time before being used. This process is accomplished by 
spreading the oysters out in a large shallow barge or float so con- 
structed that, while resting at the surface, water may freely circulate 
through it, the oysters thereby being covered at all times. Such 
floats vary considerably in structure, often consisting of a rectangular 
framework some 12 or 15 feet wide by 20 to 30 feet long, made of 
four large timbers 15 or 18 inches in diameter, with a bottom of 
boards laid so that cracks are left between them. ‘The float may be 
towed to the desired point and anchored either before or after the 
oysters are placed in it. 

The floating is ustially undertaken for one of two purposes—purifi- 
cation and cleaning of the oysters or temporary storage. In certain 
regions oysters from beds which are exposed to sewage are floated 
in waters of a certain degree of saltness designated by the health 
authorities until any possible impurities contained are thrown off. 
In such salt water the oysters do not become bloated, as they would 
if floated in fresh. Oysters are also sometimes floated in order that 
they may free themselves from sand or dirt contained in the intestinal 
tract. 

Some companies maintain floats such as described in which a 
temporary stock of oysters may be kept a day or two in order to have 
a Supp on hand to fill extra orders or to tide over a shortage caused 
by failure to obtain sufficient stock directly from the beds, for any 
cause, such as the breakdown of a boat or formation of heavy ice over 
the beds. In this case the floats are placed by the oyster house in 
water of about the saltness of that over the beds. 

The practice of floating oysters in fresh water, of creeks and rivers 
for the purpose of ‘‘fattening”’ has largely died out or been suppressed 
by health authorities. The oyster did not fatten in such circum- 
stances, but merely enlarged itself by absorbing creek water which 
the consumer paid for at oyster prices. 
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PREPARATION FOR MARKET OR SHIPMENT. 

Oysters are usually shipped in three general conditions—in the 
shell; shucked, on ice; and canned.?_ The building where oysters 
are handled in either or both of the first two conditions is referred 
to as an oyster house or, in some sections, especially to distinguish 
it from a cannery, as a ‘raw house” or ‘‘raw-oyster house.’ If 
oysters are canned, the plant is known as a cannery. Plate XIX, 
figure 1, shows the front view of a large oyster house. Oyster houses 
are provided with a wharf of some sort, so that the boats may be 
unloaded directly, as described above. 

IN THE SHELL. 

Oysters are shipped in the shell usually in barrels, sometimes in 
sacks, without ice, although for long distances a refrigerator car is 
often used. In many cases, especially for shorter hauls or transporta- 
tion by river boats, the barrels are not headed, a piece of heavy gunny- 
sack being fastened over the top of the barrel. A considerable 
export trade in oysters to England is carried on from the waters of 
New York and New England. These oysters go in barrels holding 
3 bushels and one-half peck, headed up. Only the best-shaped, 
selected oysters are used for the export trade. 

A large number of oysters are thus handled in the shell, since oysters 
on the half shell have found a place on the menu of the leading 
hotels and restaurants. For this purpose oysters from certain 
beds have come to be esteemed as most desirable. These have 
acquired trade names by which they are universally known and which 
are derived from the locality from which the oysters are taken. 
The best-known examples are the Blue Pomts from beds near Blue 
Point, a cape on the south side of Long Island; Cotuits, from Cotuit 
Harbor, Mass., and Lynnhavens, from Lynnhaven Bay, Va. There 
is a growing tendency to look upon these terms merely as trade 
names and to employ them to designate any oyster answering the 
requirements of size and shape of these oysters, regardless of the 
waters from which they were taken. 

Blue Points (Pl. I) are small oysters, about 3 to 4 inches long by 
2 to 24 inches in width. They are rather rounded in form and the 
shells are fairly smooth. The meats are small and of very delicate 
flavor, making these oysters very acceptable when served raw on 
the half shell. For this reason Blue Points have acquired a wide 
reputation. Lynnhavens (PI. XX) and Cotuits (Pl. XXI) are larger 
oysters than Blue Points and of more angular shape. Because of 
their fatness and flavor they have become highly esteemed. 

Oysters are shipped in the shell to points on the Pacific coast both 
for the market and for planting as seed or for fattening. In 1915, 
over two-thirds of the 156,104 bushels of oysters produced on the 
Pacific coast were raised from transplanted eastern oysters.? 

a One firm puts out an Gystey powder made by extracting in a vacuum the moisture from oyster meats. 
This powder is sold in small vials packed in pasteboard cartons and is used in making broths and soups. 
So far as the writer is aware, only one firm puts such a product on the market. 

b Radcliffe, L. Fishery Industries of the United States. Report of the Division of Statistics and Methods 
of the Fisheries for 1918. Appendix X, Report, U.S. Commissioner of Fisheries, 1918, 167 pp. Washington, 
1919. 
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“LYNNHAVENS,’’ FROM LYNNHAVEN BAY, VA. 

About one-half natural size. 



U. S. B. F.—Doc. 890. PLATE XXI. 

“COTUITS,”’ FROM COTUIT HARBOR, MASS. 

About one-half natural size. 
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FIG. 1—SHUCKING TABLE IN LARGE OYSTER HOUSE. 

The oysters come down from the storage room above and out the bottom 
of the V-shaped chute. The worker stands on the bench and places 
the oyster to be opened on the small block on the edge of the table. 

FIG. 2.—WASHING FRESH OYSTER MEATS ON “SKIMMING BOARD.” 

(Photo from Prof. E. N. Cory, Maryland State University.) 



U. S. B. F.—Doc. 890. PLATE XXIII 

FIG. 1.—“RIFFLE” OYSTER WASHER, ON WHICH FRESH OYSTER MEATS ARE 

WASHED PREPARATORY TO BEING PACKED ON ICE. 

FIG. 2.— SEVERAL STYLES OF CONTAINERS USED IN SHIPPING OYSTERS. 

Shucked oysters are placed in metal or glass containers, which are packed in the boxes or 
tubs with cracked ice about them. 

FIG. 3.—FIFTEEN CARS OF OYSTERS READY TO BE RUN INTO THE OYSTER 

CANNERY. 

Eacr car holds 20 bushels, making 300 bushels in all. The capacity of this cannery is 
1,500 bushels per day. 
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SHUCKED, ON ICE. 

The process of opening an oyster and removing the“ meat” is known 
generally as “shucking.”’ For this purpose the oysters are conveyed 
to tables or stalls of various sorts in the oyster house. In the smaller 
establishments this is done by wheelbarrow and shovel; in the 
larger, the oysters are first taken to a storage room, as described 
above, and then let down through chutes to the individual stalls 
of the shuckers. Plate XXII, figure 1, represents a shucking table 
in one of the large oyster houses. The shucker stands on the bench 
before the table. The oysters fall down the slanting chute to the 
narrow table along the edge of which are seen the blocks on which 
the shucker places the oyster to open it. The shells are thrown 
through small chutes in the table and fall into the trough seen below, 
whence they are removed by a mechanical carrier. 

The process of shucking requires considerable skill and strength 
of hand and wrist. Various methods are employed and several slightly 
differing styles of opening knives. Some shuckers first break off the 
“bill”? or tip of the shell with a small hammer, insert the knife into 
the opening thus made, and cut the large muscle holding the shell 
together. Others scorn such aid, since it takes longer, and by steady 
pressure force the knife between the shells at the tips or the side. 
A skilled shucker moves his hands so rapidly the eye can hardly 
follow the movements. A heavy mitten is worn on the left hand, 
which grasps the oyster, the shell being very sharp on the edges. 
A fair day’s shucking is 10 to 12 gallons.?_ If the oysters are in good 
condition, ‘‘fat,’’ 12 gallons or a little more may be shucked. The 
average yield of shucked oysters from a bushel in the shell varies 
ereatly with the condition and quality of the oysters. If the oyster 
meats are full and plump, they are spoken of as “‘fat’’ and the yield 
is greater than when “poor”; that is, the meat thin, watery, often 
semitransparent. A fair average yield is from 6 to 8 pimts per 
bushel. 

The “meats” are thrown into a galvanized-iron measure, which in 
some cases is perforated to allow the drainage of excess liquor. In 
some houses, however, the measures are not perforated and are 
partially filled with water into which the oysters are placed as 
shucked. When the measure is full it is taken to the measuring 
window and the oysters measured or weighed. The shucker some- 
times receives a ticket, but in many cases the individual scores are 
marked up on a board by the weighing window and payment made 
weekly. In the smaller oyster houses the shells are thrown by the 
shucker to the floor and later removed in wheelbarrows. In many 
such houses each shucker stands in a sort of movable wooden stall 
placed, before the table. This stall is 18 or 20 inches wide and about 
waist-high, being open at the rear so that the shucker may step in 
and out readily. Such stalls keep the accumulating piles of shells 
from encroaching on the space where the worker stands and also 
afford something against which he may lean while working. In 
some of the larger houses, where the sheils are not thrown on the 
floor, the stalls are used merely to satisfy the shuckers who have 

« Many, however, shuck more than thisamount. The author knows of one man in particular, at Hamp- 
ton, Va., who opened 26 gallons a day. Since his score was marked up and pay given for this amount, 
this record is authentic. 
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become accustomed to their use in smaller places and find it less 
tiring to work while standing in such a stall. 

Shuckers are paid by the gallon; durmg the winter of 1919-20 
the price was $0.35 to $0.40 per gallon. Some large firms in New 
England employ Portuguese for shucking; in places farther south 
many Negroes are used for this work. Both men and women are 
often employed; especially is this true where colored labor is used. 

After being shucked the oysters are spread out on washing tables. 
These are usually comparatively simple in form, as seen in Plate XXII, 
figure 2, are made of galvanized iron, and measure about 5 feet long 
by 24 wide, the bottom being perforated to allow the water to drain off 
and supported on a wooden framework, as shown in the figure. Some 
of the larger firms use more or less elaborate washing tables, some being 
of the “riffle” style (Pl. XXIII, fig. 1). This consists essentially of a 
sloping zine platform with ridges or elevations across it which retard 
the oysters as they are washed down it. The oysters receive several 
washings, usually in fresh water from the tap. In some States, 
however, the law requires that the washing be done with salt water of a 
certain strength in order that the oysters may not be bloated by the 
absorption of fresh water. In the larger houses, after receiving a 
preliminary washing on tables similar to that in Plate X XIII, figure 1, 
they are carried by a gentle stream of water down narrow runways 
to tanks on a lower floor (Pl. XXIV, fig. 1). These are made of galvan- 
ized iron and are about 5 feet square by 15 inches deep. Here they 
receive two washings, in some cases compressed air being blown 
from pipes through the water in which the oysters are standing. 
This is thought by those using it to remove more thoroughly the fine 
particles of dirt or bits of shell. The excess water is allowed to drain 
off in the last tank, and the oysters are then packed in various sorts of 
containers, as the tin cans in the figure, which are then packed in ice. 

Usually the oysters are divided, according to size, into three 
erades: Standards, the smallest; Selects, the next; and Counts, 
or Extra Selects, the largest. The usual containers are tin cans, as 
shown in Plate XXIII, figure 2, of a capacity of 1, 3, or 5 gallons. 
The oysters are packed into these without any other liquor than that 
remaining after the excess has been drained off, as stated above. 
The cover is put on, often secured by a string passed over the top and 
attached to lugs on each side. The cans are packed in ice singly in 
boxes (Pl. XXIV, fig. 2), or several together in a barrel. Sometimes 
metal containers, shown at right in Plate XXIII, figure 2, are used. 
These are packed in a bucket carrier with ice about them. The 
figure also shows the 5-gallon size tin can, the bucket carrier, the 
short boxes containing tin cans, and a bottle container with paste- 
board cap, holding one-tenth gallon. Thirty bottles are packed in a 
flat, wide box (see figure), with ice over their tops, and a wooden 
cover is nailed on. 

CANNING OYSTERS. 

Oysters were first canned at Baltimore in 1820, and the expression 
“cove oyster,’ which now seems synonymous with canned oysters, 
was originally given to the small oysters found in the coves on the 
west bank of Chesapeake Bay between Baltimore and the mouth of 
the Potomac.¢ The industry has spread rapidly in the last 20 years, 

aSmith,H.M. Oysters: The World’s Most Valuable Water Crop. National Geographic Magazine, 
March, 1918, p. 258. Washington. 



U.S. B. F.—Doc. 890. PLATE XXIV. 

FIG. 1—TANKS FOR WASHING SHUCKED OYSTERS. 

The oyster meats come down the metal trough from the floor above. After washing they are 
placed in the tin cans. 

Wiss, 
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FIG. 2.—PACKING FRESH OYSTER MEATS IN ICE FOR SHIPMENT. 

(Photo from Prof. E. N. Cory, Maryland State University.) 



U.S. B. F.—Doc. 890. PLATE XXV. 

FIG. 1—CAR OF OYSTERS READY TO BE RUN INTO STEAMER. 

FIG. 2.—INTERIOR OF OYSTER CANNERY; OPENING STEAMED OYSTERS. 

(Photo from Prof. E. N. Cory, Maryland State University.) 



U. S. B. F.—Doc. 899 PLATE XXVI. 

FIG. 1—INTERIOR OF OYSTER CANNERY, SHOWING TABLE ON WHICH THE 

OYSTERS AREPUT INTO THE CANS, 

FIG. 2—INTERIOR OF OYSTER CANNERY, SHOWING PACKING TABLE, CAPPING 
MACHINE, AND BASKET IN WHICH THE FILLED CANS ARE TRROGESSEDE 
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FIG. 1—LOWERING A BASKET OF CANNED OYSTERS INTO 

HE KET REE OR STEAMIER TO) BE RROCESSED 

(Photo from Prof. E. N. Cory, Maryland State University.) 

FIG. 2.—BASKET OF CANNED OYSTERS, AFTER HAVING BEEN ‘‘PROCESSED,"” 

READY TO BE LOWERED INTO THE “COOLER,” AT RIGHT, WHERE RUNNING 

WATER IS PASSED ABOUT THE CANS. 
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There are now 15 canneries in Baltimore, which city still leads in 
number of canneries; 16 in Mississippi, 12 being at Biloxi; 18 in 
Georgia, 4 at Savannah, 4 in and about Brunswick, and others at 
smaller points; about 12 in South Carolina; 7 in North Carolina; 
6 or 7 in Louisiana; and 4 or 5 in Florida. 

Oyster canneries, like raw houses, are located on the water front 
with a wharf at which the oysters are unloaded from the boats. 
Plate XIV, figure 1, shows a view of an oyster cannery. At most 
canneries the oysters are unloaded from the boat in large tubs or 
buckets, as previously described, and dumped directly into cars 10 or 
12 feet long, made of iron strips, basket-fashion, as in Plates XXIII 
and XXV. The cars are then pushed on a track into the building. 
Plate XXIII, figure 3, shows a line of 15 loaded cars, 20 bushels in 
each car, 300 bushels in all. The capacity of this particular cannery 
is 1,500 bushels per day. 

The cars of oysters are run into rectangular iron steamers, which 
are often long enough to accommodate 3 cars at once. Steam is 
passed through for from 3 to 10 minutes, depending on the thickness 
of the shells. The cars are then pushed on out the other end of the 
steamer, sometimes being afterwards switched to another track or 
another room by the aid of the device shown in Plate X XV, figure 
1. ‘The short piece of track upon which the car rests is also provided 
with wheels, and the whole is rolled onto a lower track running at 
right angles to the first. 

The steamed oysters are then opened directly from the cars by 
shuckers or openers standing alongside (Pl. XXV, fig. 2). Each 
worker has a metal bucket, which is suspended by a hook to the 
side of the car. The buckets are perforated to allow the escape of ex- 
cess liquor. A knife is used, but no such skill or strength is required 
as is necessary in the case of raw oysters, since the steamed oysters 
have been Killed by the process and the shells are gaping and easily 
separated. When a worker’s bucket is filled, it is taken to the weigh- 
ing window, payment being by weight, where either the money or a 
ticket is received. Both men and women, and often children over 
the legal age, do this work. In Alabama and Mississippi the work- 
ers are largely of the Slavic races. In those States many of the 
canning firms furnish quarters for their labor, often wood and water 
being included. 

After being weighed, the oysters are washed two or three times 
with tap water in vats or on tables and then carried in buckets to the 
packing table (Pl. X XVI, fig. 1). The general construction of such 
a table is shown in the figure; it is made of wood, of convenient height, 
and about 12 feet long by 6 wide in the wider part and 3 in the nar- 
rower. The packing is usually done by women or girls, who stand 
along the sides of the table. The empty cans are supplied the packers 
from boxes behind them, or often a supply is placed along the edge 
of the table on which the oysters are piled. The packers at the farther 
end (see figure) of the table fill the cans almost full, placing the 
oysters in with the hands. They then put the cans in the rack or 
trough extending along over the table. The bottom of this is an 
endless belt which moves the cans forward until they are stopped 
by the crossbar at the nearer end of the trough. One packer stands 
on each side of the table, which is narrower here, takes the partially 
filled cans from the trough, one at a time, places them on the balances 
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seen in the figure, and fills them up until the correct weight is reached. 
So far in the process there is practically no liquor in the can. Cans 
varying in capacity from 3 to 10 ounces are usually packed. The 
cans are then placed on another belt, which carries them along the 
trough to the left under a length of perforated pipe from which hot 
brine drops into the cans. 

The belt then takes them to the capping machine (Pl. X XVI, 
fig. 2), where the cover is put on. This is commonly done by the 
crimping process, although some firms still use the method of sealing 
the cover on with solder. The machine shown in the figure crimps 
the covers on 58 cans per minute. 

After leaving the capping machine the cans are placed in large 
circular iron baskets, about 4 feet across, and lowered into a cylin- 
drical metal processing tank (Pl. X XVII, fig. 1). In these tanks 
the cans are heated by steam to a high temperature for a short time, 
after which they are removed and lowered into a circular wooden 
tank or cooler (Pl. X XVII, fig. 2), and cooled with running water. 
The baskets of cans are then wheeled on tracks to the labeling and 
packing room (Pl. XXVIII, fig. 1), where the labels are pasted on 
by girls or women. The finished product is then packed in boxes, 
this work being done by men (Pl. XXVIII, fig. 1). 

DISPOSITION OF OYSTER SHELLS. 

Tn the larger oyster houses the shells are usually dropped by the 
shucker through a chute leading from the table down to a wide endless 
belt or a trough through which passes an endless scrape carrier. 
These devices carry the shells outside and up an elevator (PI. XXTX, 
fig. 1) or an inclined plane (Pl. XXVIII, fig. 2). The carrier continues 
over the shell heap, sometimes being inclosed, and drops the shells 
at certain points, which may be varied as the pile grows (PI. XXVIII, 
fig. 2). In other oyster houses, especially the smaller ones, the shells 
are removed in wheelbarrows, which are rolled on planks up the side 
or across the top of the pile (Pl. X XIX, fig. 2). 

The shells are used for cultch, as previously described; for making 
lime, which is placed on soil as a fertilizer; for poultry grit; for making 
shell roads; and for ballast for railroad track beds. In Plate 
XXIX, figure 1, is shown a kiln in which the shells are being burned 
to make lime, a pile of the burned shells appearing in the foreground. 
The interior of the kiln is cone-shaped at the bottom. The shells 
are deposited in the kiln by the elevator, a certain amount of fine coal 
being mixed in as fuel. The fire in the lower part of the kiln is kept 
burning constantly, and the burned shells are shaken out through 
the grate at the bottom. The shells are then allowed to air-slake, 
and the lime is sold for fertilizer. The burned shells bring about 
$8 per ton. About a ton is put on an acre. A ton of burned shells 
increases in bulk to about a ton and a half during the slaking process. 
A ton of the slaked lime sells for $6.50. 

Crushed shells are used for poultry grit. The shells are first dried 
in a direct-heat rotary drier similar to that used in factories where 
fertilizer is made from menhaden. The degree of heat applied de- 
pends entirely on the percentage of moisture in the shells; the greater 
the moisture the hides the temperature required. It is essential 
that a close observance be kept during the drying process, in order 

to regulate the temperature, as shells may be damaged by too much 



U.S. B. F.—Doc. 890. PLATE XXVIII. 

FIG. 1.—INTERIOR OF OYSTER CANNERY; LABELING AND BOXING CANS OF 

OVSTERS: 

(Photo from Prof. E. N. Cory, Maryland State University.) 

FIG. 2—SHELL PILE OF A LARGE OYSTER COMPANY, SHOWING CONVEYER FOR 

CARRYING SHELLS FROM SHUCKING TABLE TO THE PILE. 

(Photo from J. S. Darling and Son.) 



U. S. B. F.—Doc. 890. PLATE XXIX. 

FIG. 1—KILN FOR BURNING OYSTER SHELLS TO MAKE LIME, SHOWING 

SHELL HEAP IN BACKGROUND AND PILE OF LIME IN FOREGROUND. 

(Photo from Prof. E. N. Cory, Maryland State University.) 

FIG. 2,—LOADING OYSTER SHELLS INTO CAR FOR USE IN BUILDING ROADS. 
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heat. If the temperature is too high, the shells are likely to turn 
yellow, and if they are not sufficiently dried they may become soft. 
If they have been sheltered from the weather and are thoroughly dry 
the drying process may be dispensed with. After passing through 
the drier they are carried by a conveyer to the crusher and from 
there to the screen, which is usually of the revolving type and made of 
various-sized mesh to separate the crushed shells into several grades 
or sizes. 

In Plate XXIX, figure 2, shells are being loaded on cars for road 
making. In some cases the shells are partially crushed before being 
put on the roads; in other cases they are put on whole and are worn 
down by the traffic. Plate V, figure 1, shows shells being loaded on 
a scow for planting to catch set. 

The shell heaps are cleaned up annually. Most of the shells are 
used for one of the above purposes. The shell piles shown in the fig- 
ures convey but a faint notion of the actual vast bulk of the oyster 
crop taken annually from the waters of the United States. 

LEGAL REGULATIONS. 

In each State in which there is an oyster industry there are certain 
regulations for its conduct, provided by State law and administered 
by officers and inspectors, appointed in nearly all cases by a State 
fish or oyster commissioner or president of a State conservation com- 
mission. 

The regulations, while necessarily differmg widely to meet the 
varying conditions, usually provide for a system of surveying and 
staking off with conspicuous buoys or markers the various beds 
leased or owned by the planters and the ‘‘natural’’ beds, the latter 
being those which have grown up naturally and which are open to 
the public. In some States, where there are many leased or privately 
owned beds, this surveying is very carefully attended to, and accu- 
rate maps of the oyster beds are provided. In others, especially 
those in which there are few or no leased beds, the surveys are poorly 
cared for, and no maps are kept. 

The legal season in which oysters may be taken for market is 
usually restricted to the months of September to April, inclusive. 
The oyster is thus not interfered with during the spawning season, 
which occurs in the summer. 
A cull law is usually provided by which oysters under a certain 

size—24 or 3 inches generally—may not be taken except for seed, 
but must be thrown back on the beds from which lifted. Some States 
allow only sailboats and hand dredges to work on natural beds, 
as in Long Island Sound; some forbid dredging of any sort, ail 
oysters being taken with tongs; some allow dredging only on leased 
beds; some, only in water of a certain depth; and some allow 
engine-driven dredges to be used on boats propelled by sails. 

In most States only a legal resident may take oysters from the 
waters, and a license fee must usually be paid. In some cases oysters 
can not be shipped from the State in the shell, except for seed. This 
compels the establishment of oyster houses within the State and the 
retention of capital in that State. In others, as Louisiana, the oys- 
ters may be shipped out in the shell, but a tax per bushel must be 
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paid to the State by the shipper. Some States require no license fee, 
but the dealer pays a tax per bushel or gallon for oysters sold. This 
nominally throws the tax on the dealer instead of the oysterman. 

Most States make provision for leasing bottoms for the cultivation 
of oysters at a small rental, $0.25 to $1 or $2 per acre, for a term of 
years, the number of acres per person being limited. Provision is 
usually made that the natural beds may not be leased, but must be 
left open to the public. In some of the southern States there is very 
little interest in leasing beds, there being sufficient oysters found on 
the natural beds. In such States there is little or no planting done, 
except a limited amount by the State in the effort to build up certain 
natural beds. 

The health authorities of most of the States provide certain regu- 
lations requiring that oyster beds be located at safe distances from 
sources of contamination, such as sewers, etc., and that oysters must 
pass certain rigid inspection tests for bacterial content before being 
placed on the market. The Federal Government also inspects oys- 
ters which enter into interstate commerce. 

There are many other minor regulations peculiar to the different 
States and growing out of special conditions prevailing in each. The 
details of these may be secured from the State shellfish commissions 
of the various States. 
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ALASKA FISHERIES AND FUR INDUSTRIES IN 1919. 

By Warp T. Bower, Agent, Alaska Service. 

INTRODUCTION. 

The activities of the Bureau in Alaska, administered through the 
Alaska service, paralleled in large degree operations of previous 
years. There were some notable expansions, however, along certain 
lines of the work. In this connection mention may be made of the 
additional attention given to patrol of the fishing grounds for the 
purpose of enforcing the laws and regulations. Through the detail 
of certain vessels, the Navy Department eee and aided 
materially in this phase of the work. The number of stream watch- 
men to enforce the fishery laws at certain important centers was 
augmented. The success attending this line of work in 1918 war- 
ranted its expansion and further application in 1919. 

Another phase of the work was the collection and compilation in 
systematic form of detailed statistics of the various fisheries of 
Alaska. The annual census of salmon ascending Wood River for 
spawning was taken. A special investigation of the salmon fishery 
in central and western Alaska and one of various problems in 
connection with the Copper River fishery were made. Following 
hearings held by the Bureau at Seattle in November, 1919, salmon- 
fishing operations were made subject to an order issued by the 
Secretary of Commerce under date of December 23, 1919, applica- 
ble to most of the salmon streams in Alaska. 

The work of indicating by means of markers the areas within which 
commercial fishing operations are limited or prohibited received 
considerable attention in 1919. A few markers had been put in 
place in previous years, but recent departmental orders have in- 
creased greatly the number of localities in which fishing operations 
are limited or prohibited; this means that much additional work in 
marking stream mouths must be undertaken as soon as_ possible. 

Inspections of the private hatcheries operated in accordance with 
the act of June 26, 1906, were made. Hatelen operations under 
the division of fish culture were carried on at the two principal 
stations of the Bureau located at Afognak and McDonald Lake, the 
latter formerly having been designated as the Yes Bay station. 

The scope and magnitude of the work in connection with the fur- 
seal fisheries was in keeping with that of 1918 when regular commer- 
cial sealing operations on a considerable scale were resumed. The 
take of fur-seal skins at the Pribilof Islands in 1919 aggregated 
27,821 pelts, having an estimated value of about $2,000,000. A 
census of the fur-seal herd was made and a special investigation 
was conducted with a view to developing, if possible, improved 
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8 ALASKA FISHERIES AND FUR INDUSTRIES IN 1919, 

methods of taking and curing sealskins. The by-products plant 
erected on St. Paul Island in 1918 for the reduction AE al carcasses 
into fertilizer and oil was operated rather experimentally in 1919; 
it will be operated along more extensive lines in 1920. 

While the natives of the Pribilofs make return to the Government 
in services for supplies of food, clothing, fuel, and shelter furnished 
them, it is necessary that the purchasing, transportation, and dis- 
tribution of the major part of such supplies be attended to by the 
Bureau. In the matter of transportation in 1919, the Bureau re- 
ceived great assistance from the Navy Department, also from the 
Coast Guard. Acknowledgment is hereby made of the courtesies 
thus afforded. 

The enforcement of the law for the protection of fur-bearing 
animals throughout Alaska received attention. In addition, the 
collection and compilation of statistics in regard to shipments of 
furs from Alaska by individuals and companies and the leasing of 
certain islands in Alaska for fur-farming purposes received appro- 
priate attention. 
Two sales at public auction of sealskins and one of fox pelts, taken 

on the Pribilof Islands, were held at St. Louis in 1919 by the selling 
agents of the Bureau. 

The author of this report is greatly indebted to Assistant Agent 
Ki. M. Ball for compilation of statistics of the fisheries and prepara- 
tion of accompanying text. Acknowledgment is also made to 
H. D. Aller for assistance in the preparation of text for the section 
regarding the Pribilof Islands, and to H. J. Christoffers for work on 
statistics regarding the seal herd. 

REGULAR EMPLOYEES, ALASKA SERVICE. 

During the year 1919 the following regular employees have been 
identified with the Alaska service of the Bureau: 

REGULAR EMPLOYEES IDENTIFIED WITH THE ALASKA SERVICE IN 1919. 

Name. Position. Headquarters or chief place of duty. 

Ward Ds Boweleccessccedesste Chicharentse ins sucess ae Washington, D.C. 
Edward M. Ball..............- ASSIStant Afen tis. .e nemo | Cordova. 
Harry JaChristoffers2svessesen | a. bo Cor re ee A ea Sen | Seattle. : 
Ernest P. Walker ............- Inspector.................---| Juneau. (Resigned Dec. 15, 1919.) 
Calvin F. Townsend..........|----- dO. s Ses een | Fairbanks. (Promoted Dec. 20, 1919, from 

| assistant agent.) 
Shirley A. Baker.............- Assistantagenti-s.seceseeses Dillingham. (Reinstated Feb. 20, 1919, 

after military duty. Promoted Dec. 20, 
1919, from warden.) | 

Harnyi@.Hassettesesaseces ee Agent and caretaker.........| St. Paul Island. (Resigned Aug. 15, 1919.) 
AEP roctor gut Maes woe ee Wares CONS Lee: ere ee | St. Paul and St. George Islands. 
Charles E. Crompton..........!_-..- GOs Meee Ae ata ae St. George Island. (Promoted Aug. 16 

from school-teacher, St. George Island.) 
Henry Allersotececeee seen Storekeeper cae sccceececiecs St. George and St. Paul Islands. 
G2 Dallas/Hannasese sesso ase se COs ecicee s coaaciaee atte St. Paul Island. : 
Henry H. Stromberger.......- Rhivsicianinsacecatocemennee St. Paul Island. (Resigned July 5, 1919.) 
Charles E. Johnson............ Neves doy Meee se Sects Island. (Resigned July 15, 

Krank B, Gunnesste-sseeeeee fet eies GOs sss sk decwe cee woaeeee St. Paul Island. (Appointed July 6, 1919. 
| Services discontinued Nov. 1, 1919.) 

John J. Richstein...........-- | at: moeilee. Hula es St. Paul Island. (Appointed Nov. 6, 1919.) 
William M. pues hima (018 ep Senge Ma Pe aE Frgreeies Island. (Appointed July 27, 

Herschel Silversione.........- | Assistant toagent........... Bae Island. (Appointed Aug. 12, 

GeorgetHaley.<:... se2-e.eeos-2.| echoolttedcherits eer). ciclo St. Paul Island. 
Core Cie Haley........-...--|- Deal en) a ere St. PaulIsland. (Resigned Sept. 30, 1919.) 
WOis) . Proctors Soasc coco ces one ood Omen a sone steno ane oeene St. PaulIsland. (Appointed Oct. 1, 1919.) 
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REGULAR EMPLOYEES IDENTIFIED WITH THE ALASKA SERVICE IN 1919—Continued. 

Name. Position. Headquarters or chief place of duty. 

Edward C. Johnston.......... School-teacher.............. eee Island. (Appointed Aug. 16, 

Henry C. Scudder............. Warden) .<s2cdsosic sbeesteds Juneau. (Reinstated Jan. 1, 1919, after 
military duty.) 

redpl Gray ys oe sco dal teed Wrangell. 
Christian L,warson.. oo ccessec|ice ec Chicken. (Resigned June 30, 1919.) 
Lemuel G. Wingard...........]..... 
Philip R. Hough........ 4 Juneau. (Appointed Apr. 15, 1919.) 
Michael J. O’Connor.. Haines. 
MansiBierd. 2-26. cke .--| Master steamer Ro -| Seattle. (Resigned June 18, 1919.) 
HawinvHotstad:......-sssss-- Master steamer Osprey...-.. Cordova. 
VOSSG) NOVA Base oe se Master patrol vessel........- Auklet. 
GeorgeiNatide-o4. obec eece aoe eerie GH RTE ns aes aN cinta Murre. 
ANDERETKS (BLOWN +s oescegee cee Clete enaneeenen Washington, D. C. 
Maryse baines).. <5 (8355. jp donee Sees ea ene oe Do. 
Walligma: (Ps RaSsins coseman a sa| emer Os. 2. cneeem aaememee ae oe Do. 
Marouierite MC Bridectccet onan ec Osecc coeeeec encom eee tae Do. 
Ky Blaine Bells 2 at eossee espe (6 Lo yiehaaetre Be ume tae POs Sie Seattle. 
GladysiMs Gamloneeese eee lee see does be BS Seba aya BA Do. 

REGULAR EMPLOYEES AT GOVERNMENT HATCHERIES IN ALASKA IN 1919. 

Location and name. Position. 

Afognak: : 
Edwin Wentworth...... Superintendent. 
Harry J. Heuver......... Foreman. N 
Russell Noyes.........-- Fish-culturist. 
Fred R. Lucas... ose 0. 
Albert L. Carlton........ ePreea fish-culturist. (Transferred Nov. 15, 1919, to McDonald Lake 

station. 
Alfred Nelson? i228. Apprentice fish-culturist. 
William M. McFarland ..| Apprentice fish-culturist. (Promoted Jan. 27, 1919, from apprentice fish- 

Cae Clackamas, Oreg. Transferred July 15, 1919, to Puget Sound 
stations. 

Thomas H. Morton...... pence fish-culturist. (Transferred Sept. 15, 1919, from McDonald 
zake station.) 

Was SLOWAlbs cass ccece.c- Cook. 
McDonald Lake: 

CoH Van Attasnowcesss Superintendent. 
Calvin D. Ryan.........| Foreman. 
CNS Blystade ss esse eo een (Promoted Feb. 28, 1919, to scientific assistant, Homer, 

inn. 
William L. Stiles, jr..... Sara (Promoted May 16, 1919, from apprentice fish-culturist, 

aird, Calif. 
Jouket..Terney-o- 5-0-2056 - Fish-culturist. (Resigned Oct. 20, 1919.) 
Albert L. Carlton......-.. Fish-culturist. (Promoted Nov. 16, 1919, from apprentice fish-culturist. 

Afognak, Alaska.) 
William A. Cagle........ Apprentice fish-culturist. (Transferred May 15, 1919, to apprentice fish- 

culturist, Clackamas, Oreg.) 
Clarence Houts........-. Apprentice fish-culturist. (Appointed Aug. 1, 1919.) 
William O. C. Owen..... Apprentice fish-culturist. (Transferred Mar. 15, 1919, from fish-culturist, 

Leadville, Colo. Resigned Apr. 30, 1919.) 
Thomas H. Morton....-.. Apprentice fish-culturist. (Reinstated June 20, 1919. Transferred Sept. 

14, 1919, to apprentice fish-culturist, Afognak, Alaska.) 
Everett V. Campbell. ...| Apprentice fish-culturist. (Appointed Sept. 27, 1919.) 
Hugh Coppinger.......-.. ee fish-culturist. (Appointed Jan. 27, 1919. Resigned Sept. 30, 

M.UE. Tierney..2i-.c-..-. Cook. (Resigned Oct. 6, 1919.) 
Stella A. Campbell......| Cook. (Appointed Oct. 7, 1919.) 



FISHERY INDUSTRIES. 

As in corresponding reports for previous years, the Territory of 
Alaska is here considered in the three coastal geographic sections gen- 
erally recognized as follows: Southeast Alaska, embracing all that nar- 
row strip of mainland and the numerous adjacent islands from Port- 
land Canal northwestward to and including Yakutat Bay; central 
Alaska, the region on the Pacific from Yakutat Bay westward, includ- 
ing Prince William Sound, Cook Inlet, and the southern coast of the 
Alaska Peninsula, to Unimak Pass; and western Alaska, the north 
shore of the Alaska Peninsula, including the Aleutian Islands and 
Bristol Bay and the Kuskokwim and Yukon Rivers. 

Detailed reports and statistical tables dealing with the various 
fishery industries are presented herewith, and there are also given 
the important features of certain subjects which were the objects of 
special investigation or inquiry. 

WATERS CLOSED TO COMMERCIAL FISHING. 

Section 6 of the act approved June 26, 1906, for the protection and 
regulation of the fisheries of Alaska, is as follows: 

Sec. 6. That the Secretary of Commerce may, in his discretion, set aside any streams 
or lakes as preserves for spawning grounds, in which fishing may be limited or entirely 
prohibited; and when, in his judgment, the results of fishing operations in any stream, 
or off the mouth thereof, indicate that the number of salmon taken is larger than the 
natural production of salmon in such stream, he is authorized to establish close sea- 
sons or to limit or prohibit fishing entirely for one year or more within such stream 
or within five hundred yards of the mouth thereof, so as to permit salmon to increase: 
Provided, however, That such power shall be exercised only after all persons interested 
shall be given a hearing, of which due notice must be given by publication; and where 
the interested parties are known to the Department they shall be personally notified 
by a notice mailed not less than thirty days previous to such hearing. No order 
made under this section shall be effective before the next calendar year after same is 
made: And provided further, That such limitations and prohibitions shall not apply 
to those engaged in catching salmon who keep such streams fully stocked with salmon 
by artificial propagation. 

Pursuant to the provisions of this section, action was taken in 1919 
in regard to the waters of southeast and central Alaska, and also in. 
regard to certain waters tributary to Bering Sea. 

Under date of September 24, 1919, announcement was made of a 
hearing to be held in respect to the district extending from Cape 
Spencer on the east to Cape Sarichef on the west, and northward 
on Bering Sea to Cape Newenham. The text of the announcement 
was as follows: 

It having been recommended that the Secretary of Commerce set aside all lakes 
and streams as preserves for spawning grounds and limit or prohibit commercial fish- 
ing for salmon and other commercial fishing in the prosecution of which salmon are 
taken or injured in all such streams and lakes and all waters tributary thereto and 
within 500 yards of the mouths of such streams, in all waters of Alaska flowing into 
the Pacific Ocean between the !ongitude of Cape Spencer on the east and the longi- 
tude of Cape Sarichef on the west; also in all such waters tributary to Bering Sea 
between Cape Sarichef and Cape Newenham, notice is hereby given, under the pro- 
visions of section 6 of the act of Congress approved June 26, 1906, entitled “An act 

10 
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for the protection and regulation of the fisheries of Alaska,’’ that a hearing to de- 
termine the advisability of limiting or prohibiting fishing operations in the above- 
described waters will be held at the office of the Bureau of Fisheries, 1217 L. C. 
Smith Building, Seattle, Wash., on November 20, 1919, at 10 o’clock a. m., at which 
time and place all persons interested will be heard. 

Under date of October 24, 1919, announcement was made of a 
hearing to consider the desirability of amending the order of Decem- 
ber 21, 1918, affecting waters of southeast Alaska east of the longi- 
tude of Cape Spencer. The text of the announcement is as follows: 

It having been recommended that the Secretary of Commerce amend the order of 
December 21, 1918, effective January 1, 1919, limiting and prohibiting fishing for 
salmon, or other fishing in the prosecution of which salmon are taken or injured, in 
certain waters of southeastern Alaska east of the longitude of Cape Spencer, to include 
all streams more than 500 feet in width, notice is hereby given, under the provisions 
of section 6 of the act of Congress approved June 26, 1906, entitled ‘‘An act for the 
protection and regulation of the fisheries of Alaska,’’ that a hearing to determine the 
advisability of further limiting fishery operations, or of modifying existing limita- 
tions on such operations, in the waters in question will be held at the office of the 
Bureau of Fisheries, 1217 L. C. Smith Building, Seattle, Wash., on November 25, 
1919, at 10 o’clock a. m., at which time and place all persons interested will be heard. 

Following the two hearings on November 20 and 25, 1919, the 
Department, under date of December 23, 1919, promulgated the fol- 
lowing order: 

Hearings having been given at Seattle, Wash., November 20, 1919, and November 
25, 1919, respectively, after due notice in accordance with law, for the purpose of 
determining the advisability of limiting or prohibiting fishing in certain waters in 
Alaska, and to amend or modify the order of December 21, 1918, and all persons hav- 
ing had full 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 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 all herein- 
after-described waters of Alaska be and is hereby made subject to the following limita- 
tions and prohibitions in addition to the general restrictions already applicable by 
virtue of existing laws and regulations: 

1. Waters east of the longitude of Cape Spencer. 
(a) All fishing is prohibited in all salmon streams and their tributaries and lakes. 
(b) All fishing, except with purse seines and drift gill nets, is prohibited within 500 

vards of the mouths of all salmon streams. 
(ec) All fishing with purse seines and driit gill nets is prohibited within 200 yards of 

the mouths of all salmon streams, and all fishing with purse seines and drift gill nets 
as well as with all other apparatus is prohibited within 500 yards of the mouths of 
Chilkat River, Chilkoot River, Anan Creek, Hetta Creek, Sockeye Creek, and Naha 
Stream. 

2. All fishing is prohibited in all salmon streams, their tributaries and lakes, and 
within 500 yards of the mouths of such streams, flowing into the Pacific Ocean or Bering 
Sea between Cape Spencer and Cape Newenham, except as follows: 

(a) Fishing is permitted in Bering River below a line extending at right angles 
across Bering River from a point approximately 800 feet northwesterly from the 
mouth of Gandil River. 

(6) Fishing is permitted in Copper River and its tributaries in accordance with 
ne fevas of the order promulgated December 20, 1918, which order is continued in 

ull force. 
(c) Fishing is permitted at Karluk beyond the zone 100 yards outside the mouth 

of Karluk River where it breaks through Karluk Spit into Shelikof Strait. 
(d) Fishing is permitted in Ugashik River below a line extending at right angles 

across the Ugashik 500 yards below the mouth of King Salmon River. 
3. The driving of salmon downstream and the causing of salmon to go outside the 

protected area at the mouth of any salmon stream are expressly prohibited. 
4. This order does not apply to persons taking salmon with rod, hand line, or spear 

for their personal or family use and not for sale or barter. 
5. The waters of the Afognak Reservation are covered by Presidential proclama- 

tion of December 24, 1892, and the regulations promulgated by authority thereof are 
not modified or affected by this order, but remain in full force. 



12 ALASKA FISHERIES AND FUR INDUSTRIES IN 1919. 

6. All previous orders of the Secretary of Commerce imposing limitations or prohi- 
bitions upon fishing in the waters covered by this order, except as hereinbefore indi- 
cated, are hereby superseded. 

7. This order became effective January 1, 1920. 

Limitations and prohibitions upon fishing are applicable in the 
waters of the Yukon and Copper Rivers by virtue of previous orders 
of the Secretary of Commerce. Limitations have been placed upon 
fishing by Executive order or proclamation in the following addi- 
tional waters: Afognak Reservation, Aleutian Islands Reservation, 
Yes Bay and Stream, and the Annette Island Fishery Reserve. 

STREAM IMPROVEMENT. 

In recent years the Bureau has done some work in regard to the 
removal of obstructions and natural barriers from streams in Alaska 
to permit breeding salmon to reach previously inaccessible spawning 
grounds. Not much was done along this line in 1919, as there was 
a shortage of funds and personnel, and for the further reason that the 
Alaska Legislature had provided for a Territorial fish commission, one 
of the functions of which was the removal of natural obstructions 
from salmon streams. The Bureau has been glad to relinquish this 
phase of the work to the Territory. It is hoped that efforts may be 
pushed vigorously, as there is a splendid field which promises big 
returns in the way of conserving the supply of salmon. Employees 
of the Bureau have been directed to cooperate with the Territorial 
fish commission in these operations. 

STREAM WATCHMEN. 

Supplemental to the patrol work of the Bureau as carried on by the 
regular employees stationed in Alaska, temporary employment was 
given to a few men in the southeast and central districts as stream 
watchmen. The general plan was to place these men at certain 
important streams or localities during the salmon season to prevent 
encroachments upon areas closed to commercial fishing. As far as 
means permitted this was done in 1919. The greatest merit of the 
service lies in the prevention of raids on the schools of salmon as they 
congregate at the mouths of the streams. It will grow in value in 
proportion to the number of streams which may be thus guarded. 

Stream watchmen were employed in southeast and central Alaska 
as follows: In southeast Alaska, A. Burks Summers, Cyrus B. John- 
son, Ernest F. Goodner, C. C. Combs, Edward Fay, Walter Campen, 
Lester Campen, George W. Mock, and E. J. Hunsacker; in central 
Alaska, Kenneth C. Cole on Prince William Sound and Cook Inlet, 
Newt Casperson at Miles Lake and Abercrombie Canyon, Kristof 
Lahz at Eshamy Bay, W. E. Baumann at Afognak, and John J. 
Folstad at Karluk. In addition, Joseph A. Bourke, a Territorial 
officer, detailed through courtesy of Governor Riggs, assisted in the 
work on the Copper River and Prince William Sound. 

The fifteen persons above named, together with the regular em- 
ployees of the Bureau, constituted a larger force than had been 
engaged any season previously in fishery protective work in Alaska. 
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ALASKA FISHERY INTELLIGENCE SERVICE. 

This service, inaugurated in 1917, whereby the prices paid for 
fish at Seattle and Ketchikan were supplied by telegraph to a number 
of towns in Alaska, was continued through the year 1919. [xpres- 
sions of appreciation have been received, and the information is 
believed to be of value to the fishermen. It is planned to continue 
the service. 

FISHERY PATROL. 

BUREAU PATROL BOATS. 

A successful patrol of the waters of Alaska in the interest of the 
fisheries is contingent upon the ability of the officers of the law to 
reach any region at any time. Suitable boats are the means by 
which such work can be accomplished. To meet the situation, the 
Bureau maintains and operates a small fleet of vessels in Alaska, 
admittedly inadequate for the work, but being enlarged as rapidly 
as possible with funds available. This fleet is supplemented by the 
charter of privately owned boats for occasional trips and short 
periods. 

Of the Bureau’s vessels, the steamer Osprey has long been the 
mainstay of patrol work in southeast Alaska. In June, it was 
transferred to the central district, where the growing needs of the 
service demanded the presence of such a boat. 

The Murre and Auklet remained in the southeast district and were 
regularly employed during the active fishing season from June to 
October. The Puffin, formerly attached to the Roosevelt as ship’s 
launch, rendered some service in the vicinity of Juneau and the Taku 
River. It was sent north from Seattle under its own power early 
in July, but owing to engine trouble did not reach Ketchikan until 
almost a month later and then only by shipment on a freight steamer 
from a Canadian port. After certain alterations are made the 
Puffin can be used to advantage in stream-protective work. 

Three small launches were chartered for a few days in central 
Alaska for patrol work in the Copper River and Cook Inlet sections. 

The Swan was used on the Yukon River, particularly in patrolling 
the waters of the delta where Yukon commercial fishing was centered 
in 1919. Assistant Agent Townsend covered about 4,000 miles with 
the Swan, from Fairbanks to the mouth and return to Nenana, where 
the vessel was hauled out for the winter. 
Under authority of Executive order of May 24, 1919, in regard to 

the disposition of vessels no longer needed by the Navy Department, 
three vessels which had been used as scout patrols off the New England 
coast, were transferred to the Bureau for service in Alaskan waters. 
Two of these vessels, the Cobra (S. P. 626) and the Calypso (S. P. 632), 
were turned over to the Bureau at Quincy, Mass., in July. In 
October the Wachusetts (S. P. 548) was also secured at the same place. 
A\l of these vessels were towed by the Bureau’s steamer Phalarope 
to the Woods Hole station. Subsequently the Cobra and Calypso, 
renamed Petrel and Merganser, respectively, were towed by the 
Phalarope to the Norfolk Navy Yard, where on October 3 they were 
placed aboard the U.S S. Neptune for transportation to the Pacific 
coast. The vessels reached the Puget Sound Navy Yard early in 
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1920. The Wachusetts, since named the Fulmar, is still at the Woods 
Hole station. 

The Petrel was built in 1917, is 53 feet in length, and is equipped 
with a 350-400-horsepower Dusenberg motor, which is said to give a 
maximum speed of 25 miles. Fuel capacity is 600 gallons. The 
vessel originally cost $14,000. 

The Merganser, which was built in 1909, is 43 feet in length, and 
is equipped with a 20-horsepower Alco engine. Fuel capacity is 100 
gallons and speed 9 miles an hour. 

The Fulmar was built in 1914 and is 101 feet in length and 17 
feet in breadth. It is equipped with a 120-horsepower Nlsco Diesel 
engine. The vessel measures 65 tons gross burden. 

It is planned to detail the Petrel and Merganser for duty in south- 
eastern Alaska, and the Fulmar for service in the more exposed 
waters of central Alaska. It will be necessary to make alterations 
on all of these vessels before they are ready for service. The work 
will be undertaken as soon as funds are available. It is anticipated 
that the Petrel and Merganser will be available for duty before the 
end of the fishing season of 1920. 

MILES CRUISED AND Cost of OPERATION OF CERTAIN FISHERY PATROL BOATS OF THE 
BUREAU. 

Miles Cost of Cost of re- |Subsistence 
Name. cruised. fuel. pairs, ete. | of crew. | Petal cost. 

Aros eG as oe .24 See tc eee ee 6, 444 $812.10 | $1,404. 41 $344.50 | $2,561.01 
MUTT OO. g civtors Be sa cac cece oneck bs ee ee 5,436 782.65 1,261.75 336.60 2, 381.00 
OTC a eR RS LE CREA MIE 4,303 | 2,188.60] 1,354.03] 1,027.20 4, 569, 83 

A Gtal as steno ates ed ce ie eed 16,183 | 3,783.35 | 4,020.19 | 1,708.30 9, 511. 84 

4 In commission about 6 months. 6 Jn commission about 10 months. 

NAVAL VESSELS. 

In 1918 the National Council of Defense through its representa- 
tives in Juneau requested the Secretary of the Navy to send vessels 
to Alaska to assist in enforcing the fishery laws of the Territory. In 
the same year, after an extended cruise in Alaskan waters, Lieut. 
Commander Driggs, United States Navy, commanding officer of the 
U.S. 8S. Brutus, in a report to the Secretary of the Navy, pointed out 
that wastes of salmon had occurred in western Alaska, particularly 
Bristol Bay, and that the present law was inadequate to protect the 
fisheries properly. To meet the situation as thus represented the 
Secretary of the Navy ordered the U. S. S. Vicksburg and two sub- 
marine chasers to Alaska in 1919 to patrol the fishing grounds during 
the period of greatest fishing activity. The Vicksburg with sub- 
chasers No. 309 and No. 310 proceeded to Juneau early in the season. 
Toward the end of May subchaser No. 309 was detailed to patrol 
duty in southeast Alaska, while subchaser No. 310 accompanied the 
Vicksburg to Cordova for similar duty in central Alaska, arriving 
there shortly after the 1st of June. 

In accordance with arrangements made with the Navy Depart- 
ment for the placing of fisheries agents on these boats, Warden H. C. 
Scudder, of the Bureau’s force in southeast Alaska, was detailed to 
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the Vicksburg and was transported to Ikatan, where he remained 
while the vessel went on to Bristol Bay. The Vicksburg’s stay in 
western Alaska was comparatively short, due to the small run of 
salmon and the early closing of the canneries. The return voyage 
began early in July and Mr. Scudder was picked up and brought 
back toJuneau. Enroute the Vicksburg called at Cordova on July 18 
to convoy subchaser No. 310 back to Juneau. Subchaser No. 310, 
which was detailed to central Alaska, made one short inspection trip 
around Prince William Sound and into Valdez for the Bureau and 
afforded transportation to Assistant Agent E. M. Ball to Kodiak, 
but from there was at once ordered to Yakutat in the matter of a 
disturbance over fishing rights of the Indians and was of no further 
assistance to the Bureau in the central district. Representatives of 
the Bureau in southeast Alaska were on a number of occasions 
afforded transportation on the subchasers No. 309 and No. 294. The 
latter replaced No. 309 late in July. The U.S. S. Marblehead was 
also in the southeast district for a short time in connection with the 
fish-trap piracy situation. 

VIOLATIONS OF FISHERY LAWS AND REGULATIONS. 

The case against the Alaska Pacific Fisheries, which company was 
indicted in October, 1918, on 15 counts for failing to close properly 
several of its traps during weekly close seasons in July and August, 
1918, was called for trial at Juneau on June 14, 1919. Motion by 
the defense for a continuance being denied, evidence was presented 
by the Government on five counts of the indictment in respect to 
traps at Grindall Point, Cleveland Peninsula, South Vallenar Point, 
Stone Rock Bay, and Cape Chacon. The jury returned a verdict of 
guilty. The court thereupon imposed a fine of $1,000 for each of 
the five counts, which with the costs of $177.20 made a total of 
$5,177.20 paid by the Alaska Pacific Fisheries for the unlawful 
operation of the traps in question. The remaining 10 counts were 
dismissed owing to the absence of an important witness for the 
Government. 

Another case against the Alaska Pacific Fisheries involving the 
construction in 1917 of a floating trap within the prohibited lateral 
distance of a trap at Village Point, Icy Strait, belonging to the 
Thlinket Packing Co., was also brought to trial on June 14, 1919, 
after many postponements. The company, being denied a further 
continuance, pleaded guilty to the charge and paid a fine of $100 
plus costs amounting to $753.80. 

During the weekly close season on August 23, 1919, a trap of the 
Alaska Pacific Fisheries on Chichagoff Island was found in full 
fishing order. Complaint being entered before the United States 
commissioner at Juneau on September 15, the company pleaded 
guilty and was fined $200 and costs. 

On September 22, 1919, Hugh Whitelaw and Gus Starkloff were 
found fishing in Staney Creek on the west coast of Prince of Wales 
Island. Whitelaw was brought before the United States commis- 
sioner at Ketchikan on October 23, when he pleaded guilty and paid 
a fine of $10 and costs of $3.13. Starkloff was indicted but not 
apprehended during the year. 

30286°—21 25 
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On October 15, 1919, a complaint was filed in the United States 
commissioner’s court at Juneau, charging the Deep Sea Salmon Co. 
with the operation of two floating traps on the west shore of Port 
Althorp on Sunday, August 24, 1919. The company pleaded guilty 
and paid a fine of $400 and costs. 

The grand jury sitting at Juneau in September, 1919, indicted 
William Brady, Pat Brady, George Paul, and Sam Goldstine for 
unlawful fishing with a seine in a creek flowing into Gambier Bay. 
On December 9 the case was dismissed by the court, as it was shown 
that the fishing was on the tide flats outside the stream. 

The Petersburg Packing Corporation was fined $200 and costs in 
the United States commissioner’s court at Ketchikan on October 23 
for failure to close properly its trap at Point Colpoys on Sunday, 
August 17, 1919. 

On Sunday, August 3, a trap of the Sunny Point Packing Co. was 
found only partially closed. A true bill was returned against the 
company on October 23 at Ketchikan, to which a plea of guilty was 
entered on October 29. A fine of $100 and costs was imposed. 

During the weekly close season on the night of August 2 a trap of 
the Anacortes Fisheries Co. at Lemesurier Point was found fishing. 
The matter was reported to the grand jury at Juneau, which on Sep- 
tember 15 indicted the company and both trap watchmen. The 
case was tried at Ketchikan on October 20 and resulted in a convic- 
tion. A fine of $150 was imposed against the company and $25 
against each of the two watchmen. 

An indictment was returned at Juneau on September 15 against 
the Alaska Herring & Sardine Co. for constructing a trap in Wilson 
Cove, Chatham Strait, within 500 yards of the mouth of a stream, 
this being contrary to the closing order of December 21, 1918. The 
case was dismissed upon transfer to Ketchikan, the company agreeing 
not to reconstruct the trap. 

On July 30 Pete Knutsen and Ole Knutsen were fishing in Peters- 
burg Creek with a gill net set almost entirely across the stream. 
They were indicted at Juneau September 15 on two counts, one for 
fishing within the creek and one for fishing in the estuary at the 
mouth of the creek. The case was tried at Ketchikan and resulted 
in a conviction on the second count. On November 15, 1919, a 
motion for a new trial was filed. 

Complaint was filed on October 10 in the United States commis- 
sioner’s court at Ketchikan against Chris Selness, an alien, for fishing 
in violation of the law. In the course of the trial it was shown that 
Selness avoided the draft for military service by surrendering his 
declaration papers and that he was being paid wages as a fisherman 
at the time of the alleged unlawful fishing. ‘The jury regarded him 
as a partner in the fishing business and accordingly found him guilty 
as charged. He was fined $500. The case was taken to the district 
court on appeal and set for trial at Ketchikan on October 23. After 
the court ruled that the defendant could fish for wages, the case was 
dismissed on motion of the United States attorney. — 

On Sunday, August 3, a fish wheel, marked ‘‘McBride & Co. No. 2,” 
was found in operation on the Taku River. Complaint was filea 
before the United States commissioner at Juneau on September 10 
against H. C. McBride, A. H. Humphries, and Wilham Strong. 
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Humphries, appearing for all defendants, pleaded guilty and paid a 
fine of $100 ama costs. 

On September 13 William Strong was also indicted as an alien, 
it being alleged that he was a Canadian who had not declared his 
intention of becoming a citizen. This case is still pending. 

On September 16 the grand jury indicted the George T. Myers Co. 
for fishing with a trap near Pinta Cove on Sunday, July 20. On 
September 17 the company pleaded guilty and was fined $250 
and costs. 
On September 15 the same grand jury indicted the Sanborn- 

Cutting Co. for fishing on Sunday, August 10, with a floating trap 
north of Mole Harbor on the west shore of Seymour Canal. ‘When 
the case was called for trial on September 22 the company was con- 
victed and fined $150 and costs. 

Three traps belonging to P. E. Harris & Co. on the west shore of 
Admiralty Island were found in fishing order on Sunday, July 20. 
One of the same traps was also fishing during the close period on 
Monday, August 18. A complaint, covering four offenses, was filed 
against the company in the United States commissioner’s court at 
Juneau. <A plea of guilty was entered and a fine of $800 and costs 
was paid. 

Tn Tae 1919, Jacob Hollingstad, John Saarikoski, Kusti Joki, 
and Peter Peterson were accused as aliens of a violation of the act of 
June 14, 1906. MHollingstad, Saarikoski, and Peterson had taken 
out their first naturalization papers more than seven years before, 
but had made no subsequent attempt to attain full citizenship. 
Saarikoski and Joki were each fined $100 and costs, amounting to 
$6.20. Hollingstad, having claimed exemption from military duty 
as an alien, was fined $150 and costs of $9.20; Peterson pleaded 
guilty and was fined $100. Another alien named Dahl was also 
apprehended for fishing after the expiration of his first papers. Upon 
entering a plea of guilty at Ketchikan he was fined $5 and sentenced 
to purchase thrift stamps to the value of $100 before September 1. 

Nels Peterson was found fishing with a gill net in Chilkat Inlet 
during the weekly close season on September 1. His boat and net 
were seized and turned over to the United States marshal. On Sep- 
tember 10 a complaint was filed before the United States commis- 
sioner at Juneau, to which Peterson pleaded guilty; he was there- 
upon fined $200 and costs, which being paid, his boat and net were 
returned to him. 

On September 10 a complaint was executed before the United 
States commissioner at Juneau, charging the Pacific American 
Fisheries with failure to close one of its traps on Chichagoff Island 
on July 20 and August 17, failure to close two traps on the east shore 
of Excursion Inlet on August 17, and further, for having constructed 
a trap on the east shore of Excursion Inlet within 500 yards of the 
mouth of a salmon stream. The company pleaded guilty to all five 
counts and paid a fine of $750 and costs. 

On September 15 the Northwestern Fisheries Co. was fined $200 
and costs for the faulty closing of a trap on the south shore of Icy 
Strait west of Point Augusta on Sunday, August 17. 

The Astoria & Puget Sound Canning Co. was charged on September 
15 in the United States commissioner’s court at Juneau with not 
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properly closing two traps in operation on the shore of Icy Strait on 
July 20 and August 17, and for having constructed a trap in False 
Bay, Chatham Strait, within 500 yards of the mouth of a salmon 
stream. The company pleaded oe and paid a fine of $600. 

In answer to a complaint filed before the United States commis- 
sioner at Juneau, Libby, McNeill & Libby pleaded guilty to having 
failed, on July 20, to close its trap located on the south shore of Icy 
Strait, and paid a fine of $200 and costs. A 

In September the Hidden Inlet Canning Co. was indicted for con- 
structing a trap in Peril Strait near False Island, within the pro- 
hibited distance of a salmon stream. ‘The case had not been dis- 
posed of at the close of the year. 

The cases against the Carlisle Packing Co. and the Canoe Pass 
Packing Co., indicted at Valdez in October, 1918, for having driven 
and constructed certain fishing appliances on the tide flats between 
Mountain Slough and Cape Whitshed on the western side of the 
Copper River delta, came on for trial at a term of the district court at 
Cordova the latter part of September, 1919. The Government alleged 
that the Carlisle Packing Co. had driven three fish traps along the 
shore indicated, and to each of them a similar appliance was con- 
structed and attached leaving no endwise space between the two 
structures: and that the Canoe Pass Packing Co. had driven one such 
appliance. The companies set up a defense that each of these struc- 
tures as thus joined constituted but a single trap. Trial by jury 
being waived by both companies, the testimony was heard on Sep- 
tember 25 by District Judge Charles E. Bunnell, who found them 
guilty as charged in the indictment. On September 30, the Carlisle 
Packing Co. was fined $450, or $150 for each double trap, and the 
Canoe Pass Packing Co. paid a fine of $150. The costs of the trials 
followed the judgments in both cases. 

At the Valdez term of the district court in October, 1919, the cases 
of the Alaska Packers Association and the Alitak Packing Co. came 
up on appeal from the court of the United States commissioner at 
Kodiak. Each company was tried at Alitak in September, 1918, for 
the construction of a trap on Moser Bay within the prohibited lateral 
distance of another trap, the two traps in controversy being owned 
by the companies named. ‘Trial in the lower court resulted in a fine 
of $1,000 and the costs against each company. ‘The case of the Alitak 
Packing Co. was tried first at Valdez and resulted in a conviction. It 
was fined $500, or one-half of the amount of the fine imposed at 
Kodiak; costs of the trials in both courts were added, amounting to 
$563.90. The Alaska Packers Association was acquitted, the testi- 
mony in the case clearly showing that at the time the construction 
of its trap was begun there was not then any other fixed fishing appli- 
ance within 600 yards laterally of its structure nor was any in process 
of construction. A memorandum decision was given in the Alitak 
case on October 24, 1919, by Judge Bunnell which, because of its 
peculiar interest to all operators of fish traps, is quoted here in full. 

The evidence in this case as per stipulation filed for and on behalf of the United 
States by the district attorney and for and on behalf of the defendant corporation by 
its attorney of record consists of all the testimony taken before H. H. Beck, commis- 
sioner and ex-officio justice of the peace at Kodiak, Kodiak Precinct, in the case of 
the United States of America v. Alitak Packing Co., No. 563 in the lower court, and 

the United States of America v. Alaska Packers Association, No. 539 in the lower 
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court; also the testimony of E. M. Ball, called by the Government upon trial had in 
the district court. Both the Government and the defendant waive trial by jury and 
the defendant admits its corporate existence. 
The facts in the case are easily determined. Moser Bay is an arm of Alitak 

Bay on the southwesterly shore of Kodiak Island. At the place where the Alaska 
Packers Association constructed its trap the distance from shore to shore is about 2 
miles. On the 4th day of May, 1918, the Alaska Packers Association began driving a 
trap off the north shore of Moser Bay at a point about 3,000 feet from the shore and on 
a line nearly at right angles with the shore or beach line. The “‘heart,’’ ‘‘pot,’’? and 
‘‘spiller’’ were first completed and several hundred feet of the ‘‘lead’’ were driven before 
the defendant corporation began the construction of a trap easterly from the Packers’ 
trap. The defendant began the construction of its trap at a point about 900 feet from the 
shore and on a line nearly at right angles with the shore or beach line. Construction 
work was begun by the defendant on the 4th of June. The same general plan of con- 
struction was adopted by both the Packers and the defendant and both drove from 
deep water toward the shore. The defendant’s trap was completed on about the 15th 
day of June. The Packers’ trap with the exception of about 600 feet of the lead nearest 
the shore was completed on the 7th of June. The work was not continuous, though 
practically so, the witness Seaborg, ‘‘the boss trap man,’’ testifying: 
‘We drove pretty much every day, that is, after the ship wasdischarged. That is, 

that when we got through with the lighter I drove a few piles, working at it every day 
a little.”’ 

The work of driving the last 600 feet of the ‘‘lead”’ was completed on the 18th of 
June. This 600 feet of “lead” swings to the east, toward the defendant’s trap, and 
the shore end is about 150 feet nearer the shore end of defendant’s ‘‘lead’”’ than it 
would have been had it continued to the shore on the same line with the rest of the 
‘“‘lead.’’ The distance between the shore end of the Packers ‘“‘lead” and the shore 
end of the defendant’s “‘lead”’ is 952 feet. The distance from the westerly side of the 
‘“pot”’ of defendant’s trap to the ‘“‘lead” of the Packers’ trap calculated by a line 
running at right angles to the ‘‘lead”’ of the defendant’s trap is considerably less than 
600 yards. 
The defendant defends on the theory that when it began the construction of its trap 

it was not within 100 yards endwise of any other trap or fixed fishing appliance and 
therefore when the Packers’ ‘‘lead’”’ was driven toa point 100 yards distant from a line 
drawn from the outside end of defendant’s trap at right angles to defendant’s ‘‘lead’’ 
and extending westerly across the course of the Packers’ “‘lead,’’ the Packers must 
cease further construction in order to keep wthin the provisions of section 262 of the 
Compiled Laws of Alaska. Section 262 provides: 

“Tt shall be unlawful to lay or set any drift net, seine, set net, pound net, trap, or 
any other fishing appliance for any purpose except for purposes of fish culture, across 
or above the tide waters of any creek, stream, river, estuary, or lagoon, for a distance 
greater than one-third the width of such creek, stream, river, estuary, or lagoon, or 
within 100 yards outside of the mouth of any red-salmon stream where the same is 
less than 500 feetin width. It shall be unlawful to lay or set any seine or net of any 
kind within 100 yards of any other seine, net, or other fishing appliance which is being 
or which has been laid or set in any of the waters of Alaska, or to drive or construct 
any trap or any other fixed fishing appliance within 600 yards laterally or within 100 
yards endwise of any other trap or fixed fishing appliance.”’ 

The position taken by defendant is unique, but it isnot tenable. Congress has said 
that the waters of any creek, stream, river, estuary, or lagoon shall not be fished with 
a fixed fishing applance for more than one-third of the distance across or above the 
tide waters of such creek, stream, river, estuary, or lagoon; that a trap or fixed fishing 
appliance shall not be driven or constructed within 600 yards laterally or within 100 
yards endwise of any other trap or fixed fishing appliance. It is argued that no right to 
continue to drive or construct is initiated by beginning to drive or construct. It is 
true that the statute specifies no period of time within which the trap or fixed fishing 
appliance must be completed, but the failure to so specify can not be held to mean 
that no time shall be given. The very nature of the language employed, ‘“‘to drive 
or construct,’’ as applied to the thing to be driven or constructed does not contem- 
plate a completed structure by a single act. Construct means to put together the 
constituent parts of (something) in their proper place and order; to build; to form; 
to make, as to construct an edifice; and the spirit and intent of the statute is fully 
complied with when a trap or fixed fishing appliance once begun and under process 
of construction is being driven and constructed with such speed as existing conditions 
reasonably permit. To have fixed a definite period of time irrespective of weather 
conditions and unavoidable delays would have been equally as objectionable. I 
take it Congress was not attempting to place a bonus upon specially adapted equip- 



20 ALASKA FISHERIES AND FUR INDUSTRIES IN 1919. 

ment and speed in trap construction. No time is fixed for beginning work, nor when 
it must be finished. In this case it probably would not make much difference, for the 
defendant and the Packers are both undoubtedly able to enter a race on ‘‘trap”’ con- 
struction on equal terms, but if it is determined that the statute looks forward to, in 
fact invites, a race in trap construction, it is easy to be seen that an independent 
fisherman will never be able to construct a trap 1f formidable competition seeks to 
render his efforts useless. 

Time, however, is not the only yardstick by which the rights of the trap builder are 
to be measured. Under the provisions of the statute the length of a trap or fixed fish- 
ing appliance must not be greater than one-third of the width of the creek, stream, 
river, estuary, or lagoon across which it is driven or constructed, and when the builder 
of a trap begins his trap at a point offshore and at a distance therefrom less than one- 
third of the width of the stream or estuary across which he is driving or constructing 
his trap, it must be held that within a reasonable limit of time he alone has the right 
to determine how far he will continue to drive and construct his lead toward the shore. 
I find the defendant guilty as charged in the complaint. 

The Canoe Pass Packing Co. and the Northwestern Fisheries Co., 
jointly indicted at Valdez m October, 1918, were tried before the dis- 
trict. court at that place in October, 1919. These companies were 
accused by the grand jury of unlawful fishing in Miles Lake by the 
use of set nets at less than the distance interval prescribed by the 
regulations affecting fishing in the Copper River, the indictment 
covering four counts against each company. The trial began October 
20, and two days later the jury returned a verdict of guilty on all 
counts of the indictment. Motion for a new trial bemg made and 
denied on October 24, the court imposed a fine of $1,000 against each 
company, or $250 for each count. The costs of the trial, amounting 
to $307.30, were paid by the two companies. 

The Abercrombie Packing Co., similarly indicted in 1918, was put 
on trial October 23. It was alleged in the indictment that the nets of 
this company were set within the prohibited lateral distance of those 
nets of the Northwestern Fisheries Co. and the Canoe Pass Packing 
Co., which were proved by the preceding trial to have been unlaw- 
fully placed. It therefore followed that the conviction of those com- 
panies virtually amounted to an acquittal of the Abercrombie Packing 
Co., which, from all the evidence presented, was the first to set its nets 
at the three points in question. Accordingly the court instructed 
the jury to return a verdict of not guilty on three counts of the indict- 
ment, whereupon the remaining count was dismissed upon motion of 
the United States attorney, as the evidence was insufficient to convict. 

On Sunday, June 15, a trap of the Moore Packing Co., at Knowles 
Head, Prince William Sound, was found in full fishing order, and on 
the following day complaint was filed before the United States 
commissioner at Valdez against the company and the trap watch- 
man. When the matter came to trial the company pleaded guilty 
solely on the ground that it was responsible for the acts of its em- 
ployees. In this case the watchman was uncertain about the day 
of the week, having once closed the trap and then reopened it. A 
fine of $100, and costs amounting to $46.30, was imposed against the 
company. The case against the watchman was dismissed. 

On July 10, John Roach, Harry Hendrickson, E. Carlson, and 
W. T. Wiseman, all fishermen of the Alaska Salmon Co., were caught 
fishing in Wood River, a stream closed to commercial fishing. They 
were arrested and brought before the United States commissioner at 
Dillingham on July 30 for trial. Roach and Carlson, fishermen from 
San Francisco, pleaded guilty, and a fine of $250 and costs of $20 
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was imposed against each. Hendrickson, a local fisherman, also 
pleaded guilty and was fined $100. Wiseman, a prospector in 
Alaska who sometimes earned a grubstake by fishing, demanded a 

. trial by jury. The case against him was dropped, as it would have 
been difficult to have found 12 men in that section who could qualify 
as jurors. This is the second time that any prosecutions have been 
made in the Bristol Bay district. The first occurred in 1914. 

FISH PIRACY. 

In the fishing season of 1919 southeast Alaska was the scene 
of an attempt by a lawless element to carry on salmon-trap piracy. 
Some traps were raided and robbed during the absence of the watch- 
men, or through their intimidation, but these depredations were 
mainly unsuccessful, though one company reported the loss of 60,000 
salmon from this cause. The situation was sufficiently serious to 
occasion the operators no little concern and also to engage the active 
attention of the law-enforcement agencies in the Territory. Vessels 
of the Navy, Coast and Geodetic Survey, Forest Service, and Bureau 
of Fisheries were authorized by the several departments represented 
to take summary action in dealing with the evil. The governor of 
Alaska and the Department of Justice, through the United States 
marshal and his deputies, took a large part in the suppression and 
punishment of this lawlessness. Some prosecutions were made and 
convictions secured, but piracy was brought to an end chiefly by an 
organized patrol under Federal and Territorial authorization and the 
cooperation of several packing companies. 

It would seem that the companies operating traps might evolve a 
plan of self-protection to prevent a recurrence of this disorder, for 
the theory is fundamentally correct that if the salmon obtained 
through piracy can not be sold or disposed of at a profit, the raiding 
and robbing of traps will cease. 

TERRITORIAL LEGISLATION. 

By an act approved May 1, 1919, the Legislature of the Territory 
of Alaska amended sections 1 and 2 of the Territorial revenue act of 
May 3, 1917, chapter 74, Laws of Alaska, 1917. The changes include 
the imposition of a tax on the-output of clam canneries, herring 
canneries, and whale-oil plants; an increase of 1 cent a case on all 
species of salmon canned and in addition a tax on the net income of 
salmon canneries; and increased rates on various salted products. 
The act as it applies to fisheries is as follows: 

Section 1. That any person, firm, or corporation prosecuting, or attempting to 
prosecute, any of the following lines of business in the Territory of Alaska shall apply 
for and obtain a license, and pay for said license, for the respective lines of business, 
as follows: 

* * * * * * * 

6th: Fisheries: 
(a) Clam canneries: Two cents per case: 
(b) Herring canneries: Two cents per case; 
(c) Salmon canneries: Five and one-half cents per case, on Kings and Reds or 

Sockeyes; three and one-half cents per case on Medium Reds; and three cents per 
case on all others. 

In addition to the above tax, salmon canneries shall pay one per cent of their net 
annual income. By “net” income is meant cash value of the pack of the cannery, 
less operating expenses, and repairs and betterments actually made. No deduction 
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shall be made as an operating expense on account of depreciation of machinery, 
interest on bonds or money borrowed, or other taxes paid. 

(d) Fish traps, fixed or floating: one hundred dollars per annum, so-called dummy 
traps included; 

(e) Salteries: Ten cents per one hundred pounds on mild cured Red King Salmon; 
Five cents per one hundred pounds on mild cured White King Salmon; 
Ten cents per one hundred pounds on salted Codfish, 
Two and one-half cents per one hundred pounds on all other salted and mild 

cured fish, except Herring. 5 
7th: Cold Storage Plants: Doing a business of one hundred thousand dollars per 

annum or more, five hundred dollars per annum; doing a business of seventy-five 
thousand dollars per annum and less than one hundred thousand dollars, three hun- — 
dred and seventy-five dollars per annum; doing a business of fifty thousand and less 
than seventy-five thousand dollars per annum, two hundred and fifty dollars per 
annum; doing a business of twenty-five thousand and less than fifty thousand dollars 
per annum, one hundred and twenty-five dollars per annum; doing a business of ten 
thousand dollars and less than twenty-five thousand dollars per annum, fifty dollars 
per annum; doing a business of four thousand and less than ten thousand dollars per 
annum, twenty-five dollars per annum; doing a business of under four thousand 
dollars per annum, ten dollars per annum. 

The ‘annual business”? under this section shall be considered the gross amount 
received for the product and for storage of produce for others. 

8th: (a) Fish oil works using herring in whole or in part in the manufacture of fish 
oil, two dollars per barrel. (b) Fertilizer and fish meal plants manufacturing fertilizer 
and fish meal in whole or in part from herring, two dollars per ton. 

* * * * 

17th: Whale Oil Plants or Stations: One dollar per barrel. 

TERRITORIAL LICENSE TAX. 

Information has been received from the Territorial treasurer of 
Alaska in respect to tax collections made for the fiscal year ending 
December 31, 1919, under the several fisheries schedules of the Terri- 
torial tax law. The following statement is of date of May 22, 1920: 

FIsHERY LIcENSE TAXES COLLECTED By TERRITORY FOR THE FiscAL YEAR ENDED 
Dec. 31, 1919. 

Division Division Division 
Schedule. No. L No. 2. No.3 Total. 

Salmon: canneriest-23- 23252295 2s 2: eee $96, 592. 52 7 | $167, 263.12 
Fferring: canneries: =.9- - <--ees. oae epee eee sae eleee 1, 288. 44 83. 58 1, 972. 02 
Glam 'canneriess aes eae eS ae eh ad aeculinone cee eee 288. 56 288. 56 
Salteries and mild-cure plants...........------------s-- 3, 431. 90 3,191. 47 6, 673. 67 
ISNT ADS. issn te oeeee eee ae ene Ree eee cen eae octane 52, 600. 00 10 75, 600. 00 
Gold-storave:plants:_?sseri i Tle Soe eee ae eee 1, 525. 00 as 510. 00 2,035. 00 
Fish-oil works and fertilizer and fish-meal plants...... 2, 281809" n on coemeese =| Saeee ene 2, 287. 55 
Wihale-oil plants’) 36.2220. dao es Sie as eee Gp rol, OOM REE tee taaa 16, 680. 00 24, 411.00 

MOtaleeoct ot cesar ete eee ene eee Eee nee 165, 456. 41 2,492.33 | 112,582.18 | 280,530. 92 
Additional tax @<,..< cc. cSocsed sn a eet Ae; Sas SSS Ase eee Cee era eee 20, 770. 67 

Grand (total 222 < sdz<fhescstsnee eee aad secre te es | ele ohio sere (eee = omieie a Eee ee tetera 301, 301. 59 

a Additional tax of 1 per cent of their annual net incomes collected from salmon canneries (not possible 
to segregate by divisions). 

The Territorial treasurer, in reporting collections as above, made 
the following comment: 

Several of the smaller salmon-cannery concerns have not yet made payment of 
their 1919-pack taxes; however, as the amount involved is not large and as it may be 
some time before payment is made, it is not deemed advisable to longer delay in fur- 
nishing your department the desired data. 

Referring to collections under Schedule ‘‘Clam canneries,’’ same are not yet com- 
plete for the year, but the amount involved is only a matter of possibly $200 or there- 
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abouts. Fish-saltery taxes will continue to come in for some time yet, but any such 
taxes now delinquent are all for small sums. 

In addition to amount reported in above statement under Sched ule “‘ Fish-oil works 
and éertilizer and fish-meal plants,’’ the sum of $6,492 was also collected under said 
schedule; however, such item is not included in statement for the reason that it is 
being held on special deposit owing to unsettled litigation regarding the schedule in 
question. 

TERRITORIAL FISH COMMISSION. 

At the session of the legislature early in 1919 provision was made 
for a Territorial fish commission to consist of five members. The 
sum of $80,000 was appropriated for its work. The governor is 
chairman of the commission and the remaining, four members are 
appointed by him for terms of two years, subject to confirmation by 
the Territorial Senate. 

The work of the commission in 1919 was more or less preliminary 
in nature. A superintendent of hatchery operations was appointed 
and other employees secured, and fish-cultural operations were 
capably conducted at Juneau. ‘This work was largely the outgrowth 
of operations of the Alaska Fish & Game Club, an organization made 
up of local sportsmen and persons interested in the conservation of 
the fisheries, both from the point of view of the angler and the com- 
mercial producer. Other plans of the commission include the im- 
provement of salmon streams for spawning purposes by the removal 
of obstructions; allotments of funds were made for this work in the 
southeast, central, and western districts. 

Late in the year members of the Territorial fish commission par- 
ticipated in a conference at Seattle to consider the advisability of 
framing additional legislation in respect to the fisheries of Alaska. 

PREDATORY BIRDS. 

From time to time it has been reported that certain birds in Alaska 
feed very largely on the eggs and fry of salmon and other food fishes 
and that their depredations are of such magnitude as to threaten 
seriously the supply of fish, especially salmon. Practically all birds 
in this category are protected by international agreement under the 
Migratory Bird Treaty and therefore can not be killed lawfully except 
by specific order. After due consideration of the facts, the Secretary 
of Agriculture issued an order on October 24, 1919, authorizing the 
killing of certain birds at fish hatcheries. The order is as follows: 

ORDER PERMITTING THE KILLING OR TRAPPING OF CERTAIN BIRDS, AT FISH HATCHERIES, 

FOUND TO BE INJURIOUS TO VALUABLE FISH LIFE, 

Information having been furnished the Secretary of Agriculture that grebes, loons, 
. gulls, and terns, mergansers, and certain species of the heron have become, under 

extraordinary conditions, seriously injurious to and destructive of fishes at fish 
hatcheries in the United States and Alaska, and an investigation having been made 
to determine the nature and extent of the injury complained of, and whether the 
birds alleged to be doing the damage should be killed; and, if so, during what times 
and by what means, and it having been determined by the Secretary of Agriculture 
that the birds above mentioned have become, under extraordinary conditions, seri- 
ously injurious to and destructive of fishes at fish hatcheries in the United States 
and Alaska, and that such birds found committing the damage should be destroyed ; 

Now, therefore, I, D. F. Houston, Secretary of Agriculture, pursuant to authority 
in me vested by the Migratory Bird Treaty Act of July 3, 1918, and agreeably to 
Regulation 10 of the Migratory Bird Treaty Act Regulations approved and proclaimed 
July 31, 1918, do hereby order that the owner or superintendent, or a bona fide em- 
ployee of a public or private fish hatchery in the United States or in Alaska, for the 
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purpose of protecting the fishes at such hatchery, may shoot or trap the following 
birds at any time on the grounds and waters of such hatchery: 

Grebes (Colymbidz), locally also called water-witches or hell divers. 
Loons (Gaviid 2). ° 
Gulls and terns (Larid2), the latter commonly also called sea swallows. 
Mergansers (Merginze), commonly also called sheldrakes or fish ducks. 
The following species of the heron family (Ardeidze)— 

Bittern (Botaurus lentiginosus), locally also called shitepoke, stake driver, 
thunder pump, etc. 

Great blue heron (Ardea herodias), locally also called blue crane, Poor Joe, 
cranky, etc. 

Little blue heron (Florida cxrulea), locally also called scoggins. 
Green heron (Butorides virescens), locally also called shitepoke, fly-up-the- 

creek, scouck, ete. 
Black-crowned night heron (Nycticorax nycticorax nexvius), also known as 

gros bec, quawk, qua-bird, etc. 
Every bird killed or trapped pursuant to the permission contained in this order, 

and every part thereof, including the plumage and feathers, shall be totally destroyed 
as promptly as possible, and shall not be possessed, transported, or shipped in any 
manner outside of the grounds and waters of the hatchery where killed or trapped 
except for the purpose of destruction as herein directed: Provided, however, That 
such birds or parts thereof may be shipped or transported, as a gift but not for sale, 
to public museums and public scientific and educational institutions, and all packages 
containing such birds or parts thereof so shipped or transported shall be plainly and 
clearly marked so that the name and address of the shipper and the nature of the 
contents may be readily ascertained on an inspection of the outside thereof. 

ALEUTIAN ISLANDS RESERVATION. 

Permits for fishery operations in the Aleutian Islands Reservation, 
which were effective at the end of 1918, continued through the season 
of 1919, with the exception that permit No. 23, granted November 1, 
1917, to the Kuskokwim Fishing & Transportation Co., for cod and 
salmon operations at Trident Bay, was canceled on May 12, 1919. 
The company advised that its efforts had been a failure and it had 
abandoned the location. Six additional permits were issued during 
the season of 1919, which, with the 20 granted previously which 
remain effective, make a total of 26 permits outstanding at the end 
of the calendar year 1919. 

PERMITS FOR FISHERY OPERATIONS IN ALEUTIAN ISLANDS RESERVATION GRANTED 
DurRING CALENDAR YEAR 1919. 

No.| Date. Grantee. Location and scope of operations. 

36 | Jan. 13) | (O: Ko Queans sooo occec an Commercial fishery operations; erection of cannery prohib- 
ited. 

37 | Feb. 7/| H. O. Wick....-..........| Tigalda Island. Cod station. 
O87) Marig2o: RR Gawleyc- ssceessoae Dora Harbor, Unimak Island. Cod station. — 
39 | Apr 12 | Standard Fish Co....-.-..- Bay of Islands, Adak Island, and Chernofski Harbor, Una- 

laska Island. Commercial fishery operations; erection of 
cannery prohibited. 

40 | Sept. 5 | Buckley Livestock, Fish- | Chernofski Harborand Kuliliak Bay, Unalaskalsland, Cod ~ 
eries & Transportation and salmon operations; erection of cannery prohibited. 

0. 
41 | Sept. 6 | Lars Mikkelsen.......-.... Six locations on Unalaska Island, Akun Island, and Tigalda 

; Island. Cod stations. 

Two permits for grazing purposes within the Aleutian Islands 
Reservation were granted jointly by the Departments of Agriculture 
and Commerce in 1919. The permit granted to Andrew C. Smith 
on July 5, 1917, for grazing on Umnak Island was canceled, and a 
similar permit issued to the Buckley Livestock, Fisheries & Trans- 
portation Co., which company has taken over his interests in the 
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reservation. The two permits previously granted the Buckley Live- 
stock, Fisheries & Transportation Co. and Emil Ittner for grazing on 
Unalaska Island and Amaknak (Dutch Harbor) Island, respectively, 
remained effective in 1919. 

JoInT PERMITS IN ALEUTIAN ISLANDS RESERVATION GRANTED IN CALENDAR YEAR 

Date. Grantee. Purpose and location. 

Wiairege Stilwbte, Ory WVilCkit: Sees eee eee as aes eee To graze stock and sheep on Tigalda Island. 
Oct. 13} Buckley Livestock, Fisheries & Transporta- | To grazelive stock on Umnak Island. 

tion Co. 

AFOGNAK RESERVATION. 

The Afognak Fishery Reservation was established in 1892 by proc- 
lamation of President Harrison. All commercial fishing in the Ter- 
ritorial waters of Afognak Island was terminated, and the two salmon 
canneries in operation on Litnik Bay were closed and finally removed 
from the island. During the next 20 years unauthorized commercial 
fishing was carried on by resident whites and natives, who sold their 
catches to merchants at Afognak and Kodiak. Every locality about 
the island which produced an appreciable run of salmon was fished. 
The catch was used chiefly in the preparation of pickled bellies and 
dried and smoked backs. 

Early in 1912 information was laid before the Department to the 
effect that the natives of Afognak were largely dependent upon the 
salmon fisheries of the island for a livelihood. To properly conserve 
the fisheries and to assist the natives, an order was issued by the 
Department whereby the natives and white men married to native 
women were permitted to fish in the reservation for commercial pur- 
poses after first obtaiming a license. Accordingly, in the spring of 
1912, more than 100 licenses were issued to these people, and in each 
season since then the same privilege has been granted. Necessary 
restrictions have been imposed in order that the salmon runs may 
be protected from close fishing, which might otherwise ensue. ‘These 
restrictions applied to the kind and amount of gear which could be 
used and to the seasons when operations might be carried on. Each 
locality was given special consideration by the establishment of close 
seasons during the summer, for which the general law made no pro- 
vision, the object being to sure some escapement of salmon to the 
spawning grounds. 

The conduct of the work thus begun in 1912 has been continued 
without much change to the present writing. The runs of salmon 
have varied somewhat in the eight seasons which have passed, yet 
there appears to be no striking difference in the situation to-day from 
that in 1911. The fisheries have survived the disaster of 1912, when 
the eruption of Mount Katmai filled all streams of the island with 
volcanic ash, and salmon are n6éw about as plentiful as before that 
catastrophe. Taking the streams separately, it is observed that those 
on the west side of the island are not producing as many red salmon 
as they did before the eruption, but the island as a whole shows a 
rather uniform production if some allowance is made for the lean 



26 ALASKA FISHERIES AND FUR INDUSTRIES IN 1919. 

years immediately following 1912. The present condition is neither 
particularly encouraging nor discouraging. 

The streams on the east side of the island show a general improve- 
ment in the runs of salmon as compared with several years ago, and 
it seems probable that they will continue to improve under the in- 
creased liberation of fry from the hatchery on Litnik Lake. It is 
of special interest to record in this connection that red salmon 
appeared in greater numbers in 1919 than ever before in Litnik Bay, 
and that the collection of red salmon eggs at the hatchery was the 
largest ever made. In round numbers 78,000,000 eggs were taken, 
and it was estimated that there remained on hand a supply of un- 
spawned salmon sufficient to have refilled the hatchery with eggs 
had opportunity been available. 

The commercial catch of salmon in Afognak waters is shown in 
the following table: 

CatTcH OF SALMON By APPARATUS AND Species, AFOGNAK RESERVATION, 1919. 

By gill 
By seines. match 

Locality. Total. 

Coho. | Chum. |#"™P-) King. | Red. | Red. 

LittlerBtoon ak. tite. sac qucetnamaant ee oer aes 
itmiks Bays oe os eee 
Paramanof Bay 
Malina ets «fan. 30 Be Sue Di ee eee ee 
DanreriBayinks: Clete jses redo Geoek eee bee 
SCAU BAY sania sane eae totes Sate ee eee 
Tohut Bayes ss ots pe eee es 
PAIS BAYK caatidoee toe caer eee oe 

Total. fiecute, caste eedgeee. cae. - 10,417 602 | 22,998 49 | 66,052 | 13,045 | 113, 163 

The customary patrol of the fishing grounds in the Afognak 
Reservation was again followed in 1919, Wiliam E. Baumann, of 
Afognak, being employed temporarily to carry on the work, which, 
as heretofore, included general supervision of all commercial fishing 
in the reserved waters. 

Litnik Bay was not open to commercial fishing except for silver 
salmon; this accounts for the fact that but the one species was taken 
there. All the red salmon were wanted for purposes of propagation, 
while the run of humpbacks was inconsequential. 

In comparison with the catch of 1918, it appears that cohos 
increased 102 per cent; humpbacks decreased from 70,791 to 22,998, 
a decline of 674 per cent; and reds increased from 50,662 to 79,097, 
an advance of 56 per cent. Chums and kings were taken in negligible 
quantities. The entire catch was sold to the Kadiak Fisheries Co., 
at Kodiak. 

Approximately 90 per cent of the catch was made by means of 
beach seines, the remainder being taken with gill nets. The streams 
are small and clear, hence gill-net fishing is not practicable off their 
mouths. Traps are not permitted, and purse seines are not used 
for the reason that the natives are not prepared to operate them. 

NE OE ee 
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ANNETTE ISLAND FISHERY RESERVE. 

The Annette Island Fishery Reserve, in southeastern Alaska, was 
created by a Presidential proclamation dated April 28, 1916, for the 
benefit of the Metlakatla Indians and any other natives of Alaska 
who might care to take up their abode on Annette Island. The 
reserve includes Annette Island and a number of smaller adjacent 
islands, together with the surrounding waters, and is administered 
by the Bureau of Education, Department of the Interior, in the 
interests of the resident natives. 

The season of 1919 was the second in which fishery operations 
within the reserve were carried on in accordance with the five-year 
contract entered into with the Annette Island Packing Co. By the 
terms of this contract the contracting company pays a fee of $100 
a year for each fish trap operated and a royalty of 1 cent for each 
fish taken from these traps. In addition the company pays the 
natives for fish taken in seines. The natives also receive payments 
for other services and materials furnished by them. In 1919 the 
fees from the seven fish traps operated amounted to $700; 794,625 
fish were taken from the traps, providing a royalty of $7,946.25; 
and the amount paid the natives for fish taken by purse seines 
amounted to $25,231.85. The total income to the natives, including 
the Metlakatla Commercial Co., from the Annette Island Packing 
Co. for the season of 1919 was $90,032.88. 

COPPER RIVER FISHERY. 

At the close of the fishing season of 1918, it was found that the 
regulations of December 29, 1917, affecting fishing for salmon in the 
Copper River had failed to ‘accomplish the purposes sought by their 
promulgation, namely, an escapement of salmon sufficient to provide 
for the ample seeding of the spawning beds and to supply the needs 
of the natives and other inhabitants of the region. Furthermore, 
it was repeatedly alleged that the regulations were discriminative in 
effect for the reason that operations in the delta district were mate- 
rially restricted while those at Abercrombie Canyon and Miles Lake 
were almost unaffected. It was expedient, therefore, that appro- 
priate action be taken looking toward a revision of the regulations in 
order that the original objects in view should be attained. 

On September 16, 1918, announcement was made of a hearing to 
be held at Seattle, Wash., November 22, 1918, to consider the matter 
of changing the existing Copper River regulations. As a result new 
regulations were promulgated on December 20, 1918, effective 
January 1, 1919. The important changes in the new order were 
the extension of the weekly close season by 10 days in all parts of 
the river, the omission of the weekly close period of 36 hours, the 
prohibition of all stake nets, a reduction of 1,200 feet in the lateral 
distance interval and of 200 feet in the length of all nets the use of 
which was authorized in the waters of the delta over which the 
Secretary of Commerce has jurisdiction, an extension of 200 feet. in 
the length of all nets whose use is permitted in Miles Lake, the closing 
of the west and north shores of Miles Lake and the east side of the 
river through Abercrombie Canyon, and a redefining of the delta 
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by the exclusion of all areas not strictly in the river or its outlets or 
within 500 yards outside the mouth of each. 

Under the new definition of the Copper River delta, fishing on the 
tide flats between the grass banks and the sand islands 3 or 4 miles 
offshore was unaffected, except as the prohibitions of the general 
law were applicable. By reason of that fact, the packing companies 
having canneries at Cordova and near the delta put their fishing 
gear in operation in this open field as soon as salmon began to run, 
and they made a very considerable catch before fishing could be 
commenced in the protected waters. Even after the close season had 
elapsed and all waters of the delta were open to commercial fishing, 
the flats were the preferred grounds and the bulk of the catch was 
made there. When the season was at its height there were approxi- 
mately 65,000 fathoms of gill nets in operation on the delta. The 
greater part of this gear was used in the form of stake nets, though 
a small quantity was used as set nets in the sloughs, leaving the 
remainder for drift fishing in the channels crossing the tide flats. 

Fishing in the delta district began about the middle of May and 
was diligently prosecuted until early in July, about which time all of 
the companies except the two nearest the field withdrew their men 
for the humpback fishing in Prince William Sound. The excepted 
companies did not stop fishing on the delta until late in August. 
The total catch of salmon in the waters of the delta was 1,129,934. 
Of this number 1,096,090 were red salmon; 8,972, kings; and 24,872, 
cohos. 

In Miles Lake, all fishing was by means of gill nets, a total of 3,250 
fathoms being used. Fishing in the canyon was carried on by the 
use of dip nets, there being from 20 to 50 men employed as dip-net 
fishermen, the number varying with the fluctuations in the run of 
salmon. Fishing began both in lake and canyon on June 15 and con- 
tinued until September 16. The following catch of salmon was made: 
Reds, 157,597; kings, 4,092; and cohos, 15,778; or a total of all species 
of 177,467. This entire catch was canned by F. H. Madden at the 
Abercrombie cannery, formerly operated by the Abercrombie Pack- 
ing Co. The following number of cases of salmon was packed: 
Reds, 13,933 cases of 1-pound talls and 1,248 cases of 4-pound 
flats; kings, 1,383 cases; and cohos, 1,461 cases. 

The total catch of salmon in Copper River waters was 1,307,401, of 
which number 1,253,687 were reds, 13,064, kings, and 40,650 cohos. 

Early in the season Assistant Agent K. M. Ball of the Bureau’s staff 
and Special Agent Joseph A. Bourke, whose services had been tem- 
porarily secured by detail through courtesy of Gov. Riggs, erected a 
number of notices on the Copper River delta, indicating the extent of 
the waters affected by departmental regulations. Soon thereafter 
Mr. Ball returned to Cordova and devoted his attention to fisher 
matters in the Prince William Sound region and to the westward. 
Mr. Bourke continued to act for the Bureau during the fishing season 
on the Copper River. Newt Casperson was employed in special 
capacity Raat stationed for a number of weeks in the vicinity of Miles 
Lake and Abercrombie Canyon. 

The great importance of the Copper River fishery and the several 
unusual problems involved in connection therewith, especially in 
regard to the extent of the spawning areas, seemed to demand a 
special inquiry into conditions in order that as complete information 
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as possible might be available for future guidance. Accordingly 
arrangements were made for an investigation under the leadership 
of Dr. Henry B. Ward, of the University of Illinois. Associated with 
Dr. Ward were Prof. W. A. Oldfather, also of the University of Illinois, 
and J. R. Russell, superintendent of the Bureau’s fish-cultural sta- 
tions in Washington. The party arrived at Cordova on July 17, 1919, 
and proceeded up the Copper River & Northwestern Railway, thence 
taking a local guide and suitable camping equipment. The investiga- 
tion covered several hundred miles of territory and included visits to a 
number of the more important spawning grounds on the tributary 
streams and lakes of the Copper River system. The party returned 
to Cordova September 6, 1919. A complete report submitted by Dr. 
Ward is given on page 119. 

YUKON RIVER FISHERY. 

In 1919 the Yukon River salmon fisheries assumed a position of 
large interest due to the successful operation of a cannery on Kwiguk 
Pass or Slough near the upper end of Kwikluak Pass, the most 
southerly outlet of the Yukon. The commercial utilization of 
salmon dates back to 1918 only, as prior to that year all salmon taken 
from the Yukon were used locally. The canning of Yukon salmon 
was begun in 1918 by the Carlisle Packing Co., rather as development 
or experimental work. The company was entering virgin territory, 
where business prudence required that it make a practical test of the 
feasibility of commercial operations in a region whose fishery wealth 
was almost unknown. Operations were conceded to be of experi- 
mental nature to determine whether the size of the runs of salmon 
would warrant the permanent establishment of a cannery on the river. 
Until that time little was known regarding the number of salmon 
ascending the Yukon River and its tributaries, though it was gen- 
erally understood that a considerable catch was made annually by the 
natives for domestic use. The number thus taken probably did not 
exceed a few hundred thousand salmon each season, or a compara- 
tively small number for a river of such size. The canning company 
made a total catch in 1918 of 115,531 salmon, more than half of which 
were chums. 

In 1918 strong objections were made in certain quarters to cannery 
operations on the Yukon. Toward the end of the season, these 
objections took form and culminated in protests by some of the 
natives and white settlers along the river against the continued 
operation of this cannery, or the establishment of any more, the basic 
contention being that the supply of salmon was not more than 
adequate for local requirements. In contradiction of these repre- 
sentations, the packing company insisted that the runs were of enor- 
mous proportions and that fishing as conducted in the lower reaches 
of the river had made no appreciable impression on the supply of 
salmon and that in all probability it never could. 

In November, 1918, a public hearing was held at Seattle, Wash., to 
determine the need, if any, of limits upon commercial fishing in the 
Yukon River as a means of safeguarding the fishery, and to ascertain 
the facts in regard to conflicting opinions and expressions bearing 
upon the entire matter. The information presented at the hearing 
showed the existence of a situation which might become serious if 
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reasonable protective regulations were not made effective. Bishop 
P. T. Rowe, in charge of Episcopal Church affairs in Alaska, expressed 
the opinion that it was not so much that one cannery might result 
disastrously, but that it might be the thin entering wedge of extensive 
commercial exploitation. At the same time W. 'T. Lopp, chief of the 
Alaska division of the Bureau of Education, entertained a similar 
view. He felt that some regulation was necessary, but that reason- 
able cannery operations could be permitted with safety. 

The outcome of the hearing was the promulgation of regulations 
which included prohibiting the taking of salmon for export purposes 
from the Yukon and its tributaries above the junction of Clear River 
and the Yukon, and limiting the case pack and the number of barrels 
and tierces which might be pickled or mild cured. The pack of 
canned salmon was limited to 30,000 cases; pickled salmon, to 1,000 
barrels; and mild-cured salmon, to 200 tierces. 

In 1919 the total number of salmon taken from Yukon River waters 
for export was 469,949, divided as follows: Cohos, 37,070; chums, 
327,898; kings, 104,822; and reds, 159. The pack was as follows: 
Cases, 57,085; barrels, 214; tierces, 47. Of the total number of salmon 
caught, it was reported that 29,256 cohos, 194,452 chums, 65,433 
kings, and 159 reds, an aggregate of 289,300 were taken in waters 
outside the scope of the regulations referred to above. The catch 
within the river was 180,649 salmon. Thus it appears that approxi- 
mately 62 per cent of the commercial catch of salmon in Yukon River 
waters was taken in areas beyond the jurisdiction of the Department 
of Commerce, while only 38 per cent were caught within such areas. 

In addition to the cannery of the Carlisle Packing Co., there were 
four salteries operated on the lower Yukon River in 1919. The 
Delta Fish Co. was located about 2 milcs above the entrance to 
Kwiguk Slough; J. J. Stokes, about 4 miles below Aproka Pass; 
William O’Connor, 4 miles above the entrance to Akularak Slough; 
and the Fuller Fish Co., at the mouth of Andreafski River. Opera- 
tions of all these concerns were upon a small scale, the total pack 
being only 239 barrels of pickled salmon. The Delta Fish Co. was the 
only one that salted in tanks and afterwards transferred their pack to 
barrels for shipment. The pack of J. J.. Stokes was disposed of 
locally, as was also the pack of William O’Connor. The Fuller Fish 
Co. intends to operate on a larger scale next year. Part of their 
pack this season was sent to the States and the balance sold locally. 
John Lamont has an outfit of barrels, salt, and fishing gear ready to 
begin operations another season. 

During the fall and winter of 1919 concerted a¢tion of ecclesiastical 
inception was undertaken to end commercial fishing for salmon in 
Yukon River waters, it being alleged that a continuance of such ac- 
tivities meant the destruction of the salmon runs, without which the 
natives would be unable to survive as aself-supporting people. Un- 
doubtedly the salmon of the Yukon are indispensable to the ordinary 
development of the country and economical maintenance of human 
life therein. Various industries of interior Alaska, such as mining 
and trapping, are more or less directly or indirectly dependent upon 
salmon. Fishing is not carried on by the resident whites to an extent 
that would constitute an industry. The natives, however, spend part 
of their summers in catching salmon and drying them for winter food 
for themselves and their dogs. Some of them prepare annually quan- 
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FIG. 1.—NATIVE SALMON FISHERY, YUKON RIVER. 
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FIG. 2.—NATIVE METHOD OF CURING SALMON, YUKON RIVER. 
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tities of fish over and above their own needs and sell them to trappers, 
prospectors, military telegraph stations, and commercial compa- 
nies at various places along the river. 

In the propaganda circulated by Archdeacon Hudson Stuck late in 
1919 it was asserted that the cannery near the mouth of the Yukon 
was operated under permission granted by the Bureau of Fisheries. 
No such permission was granted, nor was any asked; in fact the De- 
artment of Commerce has authority only to limit fishing operations 

Bat not to prohibit the establishment of canneries. Allegations were 
made at the same time as to the great privation caused to the natives 
and other residents of the Yukon and tributary waters because of the 
shortage of the salmon in 1919. Undoubtedly there was a light run 
of salmon in 1919 in the Yukon, as there was in practically all other 
waters of Alaska; it was an unfavorable season for salmon through- 
out Alaska. The light run in the Yukon has had its counterpart 
heretofore, as it is a matter of record that in earlier years the runs of 
salmon have been very light. There is authentic record of limited 
runs of salmon as far tack as 1879, in which year the natives of the 
Yukon were forced to go to Norton Sound and elsewhere for salmon. 

It seems appropriate to point out that in 1919 there was much high 
water in the Nica which interfered with the operation of native 
fishing gear; heavy quantities of driftwood also lessened the take of 
salmon ‘by the natives. Over and above all, consideration must un- 
doubtedly be given to the psychological effect of the establishment 
of the cannery on the natives; they heard that the cannery was 
in operation, hence at once assumed that there would be no salmon 
passing to upper waters. They, therefore, in many instances did not 
make proper effort to take salmon. 

An extensive investigation of the Yukon was made by Inspector 
Townsend, of the Alaska service, who covered more than 4,000 miles 
of Yukon waters on the Bureau’s vessel Swan. He interviewed many 
traders and other residents of the Yukon in order to ascertain the 
actual condition of the natives. In some instances it was found that 
the natives not only had enough fish for themselves, but were able 
to make sales of the surplus; elsewhere shortages were recorded. 
But as the season progressed there was no information from official 
sources received by the Bureau or by the governor of Alaska, which 
indicated that there had been undue privation suffered during the 
year by the natives because of any shortage of salmon. 

In 1918 it was reported that 6,638 whites, 4,269 natives, and 6,183 
dogs were dependent largely upon the salmon of the Yukon. It is 
computed that about 1,100,000 salmon would suffice amply for all 
such food requirements. Present requirements are materially smaller, 
as influenza has since taken heavy toll of the Yukon natives. It must 
not be overlooked that there are various other species of fish in the 
Yukon, such as whitefish, grayling, and trout, available for food pur- 
poses. The whitefish is a close relative of the famous whitefish of 
the Great Lakes. The natives also have an abundant supply of game 
to augment their larder. 

It is not the province of the Department of Commerce in its legal 
relation to the fisheries of Alaska to consider as paramount the inter- 
ests of any particular packing company or of any branch of the fishery 
industry, or any class of people, but under the law it is charged pri- 
marily with the protection of the salmon fisheries. Congress tae 
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given the Secretary of Commerce authority to do certain things when 
in his judgment the protection and preservation of the fisheries de- 
mand such action. e Department will therefore give unbiased con- 
sideration to all the information which comes before it touching upon 
the questions involved, but it is not required to accept as correct any- 
thing less than a fair, unprejudiced presentation of the facts. 

The two main contradictory views involving the Yukon situation 
are, first, that of the commercial interests which contend that there 
are large runs of salmon in the Yukon and that the number taken for 
their purposes is but a small fraction of the total; and second, that of 
certain of the natives and others who maintain that the runs are 
small and that.no salmon can be exported without a resulting local 
state of privation. The question of large interest, however, to the 
Department is not whether commercial fishing shall cease in order 
that noncommercial fishing may continue, but whether the runs of 
salmon in the Yukon are being or will be depleted under the present 
scale of operations. It is proper that cognizance be taken of any 
condition that threatens to destroy the fisheries, whether it be the 
result of operations by a packing company or by a resident popula- 
tion, or by both. 

There is much to be learned regarding the salmon runs in the 
Yukon before the Department considers further limitations upon 
fishing in those waters. Competent investigators will, therefore, be 
sent to the Yukon in 1920 to study the salmon runs and to ascertain 
the actual conditions of the natives in their relation to the salmon 
fisheries. Further regulations of the Yukon salmon fisheries will 
depend very largely upon the results of their observations. It 
remains true that a just regard for the rights of humanity must 
inevitably weigh heavily in considering the final regulation of these 
fisheries, but it seems now that the Yukon can support at least a 
reasonable commercial fishery for salmon and at the same time insure 
an ample supply for local food purposes in perpetuity. 

CENTRAL AND WESTERN ALASKA FISHERY. 

In order that the Bureau might be in possession of accurate and 
trustworthy information regarding certain phases of the salmon 
fisheries of central and western Alaska, arrangements were made 
for a joint investigation by Dr. C. H. Gilbert, of Stanford University, 
engaged as special assistant, and Henry O'Malley, field assistant. 
Dr. fdiperh and Mr. O’Malley left Seattle on May 12 and returned 
early in September, 1919. While en route to western Alaska, a stop 
was made at Cordova, from which place local trips were made in con- 
nection with Copper River fishery conditions. Thereafter the jour- 
ney to the Bristol Bay region was continued, the overland route from 
Iliamna being followed. A number of weeks were spent on Bristol 
Bay waters and tributaries, following which inquiries were made in 
the Port Moller and Ikatan regions. The conclusion of major field 
work was in the vicinity of Karluk. Much valuable information was 
secured as a result of the investigation. The report of Dr. Gilbert 
and Mr. O’Malley is given on page 143. 
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WOOD RIVER CENSUS. 

A count of the salmon entering Lake Aleknagik, on Wood River, in 
western Alaska, was made in 1919 in accordance with the custom of- 
past seasons. Warden Shirley A. Baker had general supervision of 
the work. The actual count was intrusted to Russell Noyes, fish- 
culturist at Afognak station, who was assigned to this special duty. 
He was assisted in the counting by three men in the employ of the 
Alaska Packers Association. 

The rack, consisting of heavy cotton web attached to piling driven 
across the lower end of the lake just above the outlet, was made ready 
by June 24. It was installed by the Alaska Packers Association, 
some assistance in towing equipment to the lake and returning it to 
the cannery at Nushagak at the completion of the count being ren- 
dered by the Alaska-Portland Packers Association. 

Salmon made their appearance at about the usual time and con- 
tinued to run through July, as is ordinarily the case. Counting began 
June 25 and stopped July 31. Weather conditions in 1919 were nor- 
mal, and no circumstances arose to differentiate the season from pre- 
ceding ones except the heavy decline in the run of salmon. The 
largest counts were made on July 10 and 11, when 31,035 and 41,519 
salmon entered the lake on those respective dates. Records of the 
enumeration are surprising in that only 3 days out of 37 show a count 
in excess of 10,000 salmon. As compared with 943,202 red salmon 
counted in 1918, the census gives a total of 145,114 red salmon as 
having entered Lake Mianrye in 1919. Details of the count appear 
in the following table: : 

Woop River SALMON CENSUS IN 1919. 

Num- Num- : Num- Date. pers Date. tev Date. ber: 

JUNO 20s ence eet ee ee 62) || ullyis Saceecesoseeacoes Ut i WUtaly; QU oes ee 513 
QO esos wee ooh wie Qe dere teacieltice seine 3, 480 Dae Bieiwowicten ce ters 437 
DR ode cameo ohe 5 VO)tatie. Sas. Shae RE 31, 035 7h eae esp erens BOE mee 827 
282 eee sce cece 208 DU Siero Aca Stee ee 41,519 7 1 Pe a 513 
Da! eee od NS ee 203 MD ctets ek cay steras S oe Ao 7,610 PAG fh Me ate Se A oo 327 
30) Se ees eet 219 Teer RS tek ae] 2,116 26 Si a eee 172 

July ie ses ecteereeeee 379 NA ree eis ocekc ae ctee 1, 530 Misecise Sattsiceaee See 252 
ie eee ee es 799 WHY Seco aoacons tases. Rie! 25 sie ee ene 59 

3S NT otd Gee ten 830 16M eee ee 4,795 aN dae ee 128 
Aas cet 2a 5,111 AY (ees ere ep etna 1,988 SU ae Ee in ee aS 179 
Se el Bee ere pret 23,108 LB ence ctacjericeiroe 925 OLE See bese a 156 
6l ee ea 6, 831 LO ee RAGE cease oe 336 
7 (ROCCO COD OEE 1,055 20 Baths Scien Se eh oe 405 Total 145, 114 

Upon the recommendation of Dr. C. H. Gilbert, of Stanford Uni- 
versity, who, with Field Assistant Henry O'Malley of the Bureau, 
made extensive investigations for the Government in Alaska in 1919, 
it has been decided to discontinue the Wood River census. As soon 
as funds are available it is planned, as recommended by Dr. Gilbert, 
to pasties similar work at Chignik Lake and probably also at 
Karluk. . 
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In view of the discontimuance of the Wood River census, it seems 
advisable to present herewith the following tabulation pertaining to 
the work from the time of its Inception m 1908 through 1919: 

’ Woop River Census AND Rep Satmon Run in Nuswacak BAY AND TRIBUTARIES, 
1908-1919. 

Nushagak | Wood River Per cent of 
Wear. Bay catch. tally. aes escape. 

NGOS: AA Ps EE ELE ee Oe Ee EVO ee ie, See ae 6, 140, 031 2,603, 655 8, 740, 686 30.0 
LOO Ears ces dee ee ets tega, gt tee, EE pe ae te 4, 687, 635 893, 244 5, 580, 879 16.0 
sR} (i pespedeale ica stetaaet re DELS a tet Senco 2 4,384, 755 670, 104 5,054, 859 13.9 
AQIS 5 3 fee Be SSO SESE 5 Soe in sie 2,813, 637 354, 299 3, 167, 936 beat 
O18 Cs Se cette ae cee eeisae (eee eee eo sana 3, 866, 950 325, 264 4,192,214 HAY 
OLS LNs aka hed occa eee tae ond oe enews caneeeeee ot 5, 236, 008 753, 109 5,989,117 12.5 
1914 ag koe sats Son ROR ES eee see eee 6,174, 097 (@) etek hes Norse ae, ee 
TOTS ee ee ies © oP aes One a ne pot eee na 5,676, 457 259, 341 5, 935, 798 43 
DOUG CE SoS Oe PRS Se ea eee eS 3, 592, 574 551, 959 4,144, 533 13.3 
UY Ret Ree R Een Jee Hes aeaaae Sokower ore. 5,679, 818 1,081, 508 6, 761,326 15.9 
AGUS 0 2 JAS TAR ALD) RAR DDEIRE. | ARI ASPIRED oP 6,078, 965 943, 202 7, 022, 167 13.4 
IQI9i dof ct deegtese tes eaten he a Sees! 1, 452, 931 145,114 1,598, 045 9.0 

a Count not made. 

SALMON HATCHERIES. 

EXTENT OF OPERATIONS. 

Four salmon hatcheries were operated in Alaska in 1919, two by 
the Government and two by packing companies, and in addition 
some fish-cultural work was carried on by the Territory. The four 
hatcheries referred to have a combined hatching capacity of 280,- 
000,000 red-salmon eggs. The Territorial work was somewhat 
experimental in nature. 

The total collection of red-salmon eggs in Alaska in 1918 was 
142,001,000, from which there were hatched and liberated in the 
waters of Alaska 95,969,700 fry, or 5,579,500 more than in 1917-18. 
In 1919 the take of red-salmon eggs was 119,060,000, or 22,941,000 
less than in 1918. This decrease was due to smaller runs of salmon 
at all the hatcheries except that of Afognak. 

OPERATIONS OF ALASKA HATCHERIES IN 1919. 

Red or sock- | Red or sock- | Red or sock- 
c eyesalmon | eyesalmon | eyesalmon 

Station. eggs taken | liberatedin | eggs taken 
in 1918. 1918-19. in 1919, 

BNO D tint cl akon eset eae. hee eee 247,300,000 | 35,329, 700 9, 752, 000 
WATOoTIGICt Hae aoe oincelaceie eel c nt semmae beceee Seine ects otaicenee ier 654, 681, 000 25, 583, 000 79, 178, 000 
Bortmann:. ssysscoocs ora wa daee ees tant esac sce eek ese 19, 620, 000 15, 205, 000 18, 420, 000 
Quadratec mess cece en eeae seine sone meancee seen ineae sem see 20, 400, 000 19, 852, 000 11,710, 000 

TOCA a cet ccc pinhead mets on cine eae nena wae bide ac eas seers 142,001, 000 95, 969, 700 119, 060, 000 

a 3,440,100 eyed eggs transferred to the State hatchery at Bonneville, Oreg., and 1,059,900 to Federal 
hatcheries in Oregon. $4 

b 20,700,000 eyed eggs transferred to British Columbia, and 5,000,000 to Quinault, Wash. 

HATCHERY REBATES. 

The act of June 26, 1906, provides, among other things, that the 
catch and pack of salmon by the owners of private hatcheries in 
Alaska shall be exempt from all license fees and taxation of every 

ee ee Ee 
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nature at the rate of 10 cases of canned salmon for every 1,000 red or 
king-salmon fry liberated upon certain conditions, which are (1) the 
approval of the character of their hatchery operations by the Secre- 
tary of Commerce, notice thereof to be filed in the office of the clerk or 
deputy clerk of the United States district court of the division of 
Alaska wherein such hatchery is located and the owners accordingly so 
notified; and (2) the filing of proof by the hatchery operators with 
the clerk of the court of the number of salmon fry liberated during the 
fiscal year for which report is made. Duplicates of such statements 
must also be filed with the Secretary of Commerce. The clerk of the 
court then issues to the owner whose hatchery operations have 
been approved nontransferable certificates in such denominations as 
he desires covering in the aggregate the number of fry so liberated. 
These certificates are accepted by the Government in lieu of money in 
payment of all license fees or taxes against the pack of canned salmon 
as above stated. ‘The following table gives the rebates due to private 
operators for the fiscal year ending June 30, 1919. 

REBATES CREDITED TO PRIVATE SALMON HatcHERIES DurING FirscaL YEAR 
ENDED JUNE 30, 1919. 

: Red-salmon Rebate 
Owner. Location. fry liberated. due. 

Alaska Packers Association..............-...-.. Naha Stream................ 15,205,000 | $6, 082.00 
Northwestern Fisheries Co......-....----.--.--- Hugh Smith (Quadra) Lake.| 19, 852, 000 7, 940. 80 

MO Laleaeweset as toe accesses vese soe ee Peete Se et 35,057,000 | 14,022.80 

HATCHERY OPERATIONS, 

M’ DONALD LAKE. 

Out of the collection of 47,300,000 red-salmon eggs taken at the 
McDonald Lake hatchery in 1918, a shipment of 3,440,100 eyed eggs 
was made to the State hatchery at Bonneville, Oreg.; one of 1,059,900 
eyed eggs, to Bureau stations in Oregon; and 35,329,700 fry were lib- 
erated in waters tributary to Yes Bay, Alaska. The loss of eggs and 
fry aggregated 7,470,300, or approximately 16 per cent. 

The collection of red-salmon eggs at the McDonald Lake station in 
the fall of 1919 was the smallest that has ever been made, only 
9,752,000 being obtained. Operations were interrupted in the midst 
of the season by high water which damaged the retaining racks and 
permitted the escape of a large number of spawners. No humpback- 
salmon eggs were collected. 

AFOGNAK. 

The Afognak station experienced the most successful season in the 
history of its operations, the total take in 1919 being 79,178,000 red- 
salmon eggs. It was also reported that there were many salmon 
available for spawning still in the lake when the capacity of the hatch- 
ery had been reached. No effort was made to obtain humpback- 
salmon eggs. 

From the collection of 54,681,000 red-salmon eggs taken in 1918, 
a consignment of 20,700,000 was shipped to the Fisheries Department 
of British Columbia for the restocking of the Fraser River, and a ship- 
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ment of 5,000,000 was made to the Bureau’s station at Quinault, 
Wash. Plants of fry and fingerlings in Litnik Lake aggregated 
25,583,000. The loss of eggs and fry was 3,398,000, or 6.2 per cent. 

FORTMANN. 

The Fortmann salmon hatchery of the Alaska Packers Association 
is located at Heckman Lake on Revillagigedo Island, southeast Alaska. 

In 1918, a collection of 19,620,000 red-salmon eggs was made, from 
which were hatched and liberated through nursery ponds into the 
Naha Stream system 15,205,000 fry. The loss of eggs and fry was 
4,415,000, or 224 per cent.. Between September 8 and November 22, 
1919, a total of 18,420,000 red-salmon eggs was taken. 

The collection of humpback-salmon eggs in 1918 was 3,660,000, 
from which there were produced and planted 3,235,000 fry, the loss of 
eggs and fry being 425,000, or 11.6 per cent. The number of hump- 
back-salmon eggs taken in 1919 was 600,000, a decrease of 83.6 per 
cent from the previous year. 

QUADRA. 

The Northwestern Fisheries Co. continued the operation of its 
Quadra hatchery, located on Hugh Smith Lake, previously known as 
Quadra Lake. Spawn taking in 1918 began August 8 and was dis- 
continued September 24. It resulted in a collection of 20,400,000 
red-salmon eggs from which there were hatched and planted 19,852,- 
000 fry. The loss of eggs and fry was 548,000, or approximately 2.7 
per cent. 

In 1919, the collection of red-salmon eggs at Quadra began August 
12 and ended November 14; the total take was 11,710,000. 

GENERAL STATISTICS OF THE FISHERIES IN 1919. 

The total investment in the Alaska fisheries in 1919 was $74,181,560, 
an increase of $430,771 over 1918. Of this amount approximately 92 
per cent was invested in the salmon industry. . The fishery industry 
gave employment to 28,534 persons, a decrease of 2,679 from the 
number employed in 1918. The total value of the products in 1919 
was $50,282,067, a decrease of $8,872,792 from 1918, or approxi- 
mately 15 per cent. This lessened production was due almost wholly 
to the heavy falling off in the pack of salmon. 

SuMMARY OF INVESTMENTS, PERSONS ENGAGED, AND Propucts OF ALASKA FISHERIES 
IN 1919. 

Southeast Alaska.| Central Alaska. | Western Alaska. Total. 

Item. 

eG Value. eer Value. No Value. | Number. | Value. 

INVESTMENTS. 

Salmon canning.:t!.2:_}.22 2.2: $33, 741,891 |......|$12,897,947 |.....- SIDS SSS HELLS asec-l- $66,495,171 
Salmon mild-curing ....|-....-. 74163) | Seca) one seen Ae ene. | ac peer eee Pea aeecs- = 741, 635 
Salim Oni pickdin a seen eee eee =| beeen eee eee Da6s2010 passer GOAL Oe ie arcemis <siaiai 590, 422 
Salmoniresbee eae a5 eee TOY Bee iil Oeease exorecerocce GChenSel packesse osedleeponccueic - 104, 336 
Salmonidry-saltinge | See 5: S| Lee eee selec omen eer ae ele eee 1033862) 322 a5 feces 103, 862 
Halibut fishery 24.0--|526-22- LEOVOLASTA SEL Leth Doe Soe Sek, 4a lca ee eee lta = selemets 1,979, 457 
erring. fis benny et eesece see 418. S7L Ee aoe ZBI BIS ls ek one DONGOa |= tse nseeee 900, 572 
Codifishery -s8ain% - S255 |sarcee bee eels es 938,699 |.---.2 DANO le ee eanee aces 1, 286, 075 
Wihalefisherys22--22.24|-2. -32 545:056! |exh. Sa sce sseneomele eisee A 245561114 redo 5. 2te 1, 790, 867 
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SumMMARY OF INVESTMENTS, PERSONS ENGAGED, AND Propucts oF ALASKA FISHERIES 
In 1919—Continued. 

Southeast Alaska. | Central Alaska. | Western Alaska. Total. 

Item. 
yum Value Now Value Naw Value. Number. | Value. 

INVESTMENTS—contd. 

WhanbsiSMeLyceey cs)! -|2 25.2.1] feo 20 Sedseesleaatoes SIATAIG Tale ses |St5: coe ee telea deen oe oe $147, 167 
Crab fishery... --...2.-.--|-<.-.-- S200 iP crsmrecs ee oeemieses [lanes s|\ca- Schoen |nscessonsces 200 
SHRM pISHELYs)- 22). | 2 = BA TO GK ees cate eens [ee eee | cee cei atcio allen qsjreltaeras 41,796 

Motalenssase= 2-2 4| eee Sib (30140) eee ee may G51 AIO: | pees B1E O57, 0001 o ee se 74,181, 560 

PERSONS ENGAGED 

NWilbbeS ssi 625- ccm cciee EOD Teaco a eects Re Bia ee Pe eee OrSG4u Reena see. 16+ o20N cee oases 
Natives: ate soe pay) Sd Sa Se, ET hide, Seas BAS a A Rae S87 DM been ee 
Ghineseses sa.5. soos U; 3665. eee = esi OSGu| Pees 2 oe SESn | zses seed 2 DTA! esooceaones 
Japanese.....----..---- OB2U Se cetera ee DOGW| eek stee 200) ec eeeeee BS AN ene ieee 
Milipinoss. = --eaceins se QUO Ee ee istere es al 280 REESE nat ee SiON WE Saas ee DRDLS thn tegaeeces 
Mexicans: ..3 fo enccee 232) |e sees 2h ZOOL Eee st ee ce eee 1 a0O eas aes soe at) Ol eee nese 
Miscellaneous....-....-- DAG aaa de 97 Wen Aaa PAYA | Eas Brae ee OB Tatts ee gee 

Moualogesscseceoe HBAS Dea eee ae uy = BAU eres = ee QUSOOR IE an mane. O8° bods boa eee 

PRODUCTS 

Salmon: 
Canned!s A2ea a rates eee aot eek tnaleee cee ete can Sem ak tea hs ie 4,583,688 | 43,265,349 
Mild cure dere se cee oe acer eee ee ae ao acca taeee so see ale sks [eb cdeleces b 4,290, 600 916, 800 
Pickled ee er eet eee Secon enna ae nee on cess uese [itr 2 Le b 1,622,000 195, 447 
AMG OZOM a syscce opis Ses oe cae eee eee acts |b hee sen alla sclloes cele SI b 1,552,480 130, 355 
HIPPOS Mec ecn te ce See Neca tele | one ese tee rane rere: Sel SS ai 2 ote ee! b 5,208, 327 356, 688 
Mryesalted ..5 22s ee eee a kee eee ARERR SI Re Ve nr 2) b 212, 244 17,601 
MriedandsmOkeul -| kes Poe eee ey ME RR et Pe ee Sh ks Sea b 415,000 43,000 
By-products; Ou s.' 2 ee eos | Ree eye reece eee neers (ee [ie se Se ¢ 966 966 
By-products, fertil- 

NAOT es celia Aston’ | saraeiare © | Sami ete re eet hee See ree ae Se ance tke ete 2 ace © b 724,000 18, 680 
Halibut: 

IDTRDS) elo 5, ee a ee (PRE seen ES Se ee aa (Ee seReacael Leap) 4 AV oe he a hall 2 Oe b 7,783,179 880, 433 
LO ecb TARAS | REISE Al ITOSICseeeteed (a -aeuei icles Pel eheme ES RE SS TA ee ele 06,495,372 670, 147 
(Chan Qol S552 2a eer Seated he Seemed 45ers e ee eee eee ae ere es b 240 25 

Herring: 
poured (4-pound 

CSRIDSS) eee cee ep re eye ligs Be ware (ohn clinic eters Ge sistennenceanw | ete ool ee eens ence a6,357 40,395 
canned (1-pound 

pS eee a95, 448 811,366 
Deysalted for food. b 510, 000 20,150 
Fresh, for bait.....).....-. b1, 254,926 11,210 
Frozen for bait.....|.._...- b 2,444, 655 24, 246 
Pickled, for bait... - y 640,000 800 
Pickled, Scotchcure|__....-|. b7, 718) 985 451,240 
Pickled: spicedecn= lees b 11,715 1,676 
Pickled, Norwegian 

Circ menremra |S Pae ae alRE Mee 8/8 uel tel oe |e |i eee os b 2,216, 120 147,634 
pitas Sete yetcr ected | ore ctrl (ete ars ae eat MY [eee a PRR LE Soe RE oa b1,712,000 56, 653 

bend By ahaa ate pa eee eet 8 oe Ske OE, og | Ae se oe Searle Meee eas SR eel “eG Ona 14: 110, 800 
Cod: 

Dry-salte d's at etee ea esses tN. 2c kell. salle ee Meee cede pat sae woke 69,829, 343 773,297 
PIG Te Me soe sos | ee eee | cede ice Ese al | eee ee [Meee RU ror A b 956, 098 46,014 
DOZEN Seok aes | eee cal cee ete ee ee cee | eects ae eee eee | ee eee EC Ae b 86,971 4,209 
Shock fisher He 2b IF Eee! Nore | pe ones Pek es el eee ee W onseese orem te 62,900 700 
RONG WOS ac. cit So eel] re eee eaters rae | et ee | cere ee oie | eine eee vee cae ee b 18,000 1,770 

Whales 
Ot eps meee A ra He kee OE be Facall le ayer a Eo IIE Yon 7 Nay oe Pee 875,374 656, 510 
Sperm Ole. c. 5c =| ae sees | See cetacean ere ee ane |e eee [Ieee ere te ©3877, 032 276,344 
Rertilizer; meat:....<|!2..22 lee ee. See ee eres |e eyes Sele elle naw se || ba eye v1 2h b 2,060, 000 76,420 
ISRLUNIZEr, ONC! ~2 ice cesar tere erga Pree eee | Pelee erga [teen ee Magers oe b 538,000 13,472 
1B 01012 pelea arenes arg peer ee sea ed etal oe a bE Ee i es ee Pal ne Paee ene | Oe 613,647 2,729 
IDV ON ee Pe I erie gate 3d oo lll Se ah (| oe ens a b 746 225 
IMeateirOZen's 1 ©. -|ovancot | oscesaee eee | Pema lee meee en talon. ou [al Beko ncn =| 250,000 1,500 

Glam sae Re pees ose oe 'sife| Lisa cele eee Reet ee ee ee ee pete ew. OS Soe Ih rie ud oe a33, 765 184,363 
Trout: 

reste’ S252 5 5680 u cn ALS ace ee eal Sempeee ee Pmer A sy TRE Ea ob 080,977 9, 086 
TOs rOPAS) 1 eR amen I Sree Mie Sn olNDs ls RAR an ae | es Sl A Se 62,780 408 
Bicklediy 82 S228 3. |OL) Soe | oes seer eee epee | Meee ena SIA aE a 6 ae b2, 200 165 
Cannedss5525234254||j 5-8 Soe ete Peon | mee eee esc eee ibe ze ees) ule a371 3, 496 

Sable fish, fresh and 
AE OZON foc ees ds Hench d|ce ce eee See nee ae ee ee eee pee SSE S88 ee b 509, 369 35,485 

PRECIOCKAST «1. 250) 74a gies ee ee ene Nore Soc ayy cr pa b 69,048 1,414 
WraAUS Ass aos sae sisel-r- 2s Sener Peeesbsd os 4 be 53) bee Sok se ce bas al eee onan d80 160 
Shrimps? 2. ss: sessa00 24] shes Ve SP RG Shree ticlitis saellct £6 See Shbe Eee Aa wees are 6 60,000 21,000 
iiscallaneoustcesh SHE ask een seein emer lo lce wlleaeee te wae b 52,123 1,639 

SL Ob a Sete eel E ree ee eae eT EE |e Maen (Riel aN tote: Sl aclean bone 45 to 50, 282, 067 

@ Cases 6 Pounds. e Gallons. @ Dozens, 
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SALMON INDUSTRY. 

The situation in southeast Alaska is serious. It is certain that 
under present conditions, a repetition of the astounding production 
of 1918 could not reasonably be expected, nor could it be assumed 
that there would be a progressive increase in pack with the passing 
seasons. Fluctuations in runs, which in themselves should not be 
regarded as absolute indicators of conditions, will occur, but a les- 
sened catch is not to be dismissed as an unimportant deveiopment 
in the situation. A diminished catch, together with an inadequate 
escapement of salmon to the spawning grounds, presents what may 
be a serious condition of the fisheries, one which should receive the 
careful and thoughtful attention of both the Government and the 
packers. It is a recognized fact that in the southeast district salmon 
fishery operations are becoming more intensified each season, seines 
and traps alike being employed in greater numbers than before, and 
other movable appliances being operated more assiduously as the 
years go by. In view of these things, it is a logical conclusion that 
the industry can not hold its present position, much less grow, unless 
some provision is made for the replenishment of the fisheries. 

Central Alaska, which is of much greater extent than either of the 
other districts, embraces some localities that showed a greatly reduced 
production of salmon in 1919, while other regions yielded approxi- 
mately as many fish as in 1918, but for the district as a whole there 
was a heavy falling off sufficient to attract more than passing notice. 
A comparison of the packs in 1918 and 1919 shows that the shrinkage 
was largely in the catch of humpback and chum salmon and that the 
localities most seriously affected were Prince Wiliam Sound, Cook 
Inlet, and Kodiak Island waters. Though the decline was felt in all 
sections of the district, there is less cause for concern over the situa- 
tion here than elsewhere in Alaska. 

The season of 1919 was markedly a failure in western Alaska. The 
shrinkage in production was approximately 67 per cent, and it 
affected both canning and pickling operations. The pack of canned 
salmon was the smallest that has been made since 1900 and was 62 
per cent less than in 1918. On the basis that the salmon of 1919 
were four-year fish, a comparison with the pack in 1915 shows a drop 
of 48 per cent; if they were five-year fish, a comparison with the 
pack in 1914 shows a decline of 58 per cent. These percentages 
would have been higher were it not that the pack in 1919 included 
57,085 cases of Yukon River salmon, whereas the packs of 1914 and 
1915 did not include any Yukon salmon. 

The cause of this sudden and serious falling off in the salmon runs 
of western Alaska, and especially Bristol Bay, is not known, but in 
the absence of a better reason it may be attributed to overfishing in 
recent years. Apparently it was not a question of delayed runs, but 
seems to have been due to a real scarcity of salmon. Some persons 
have held that the exhaustion of the salmon fisheries is practically 
impossible, but to those taking a broad view of the situation this 
breakdown of the run of red salmon is acceptable evidence of the 
fallacy of any theory that the runs are impregnable. 

The records of the Bristol Bay district for the last 20 years afford 
a basis for serious study. At first glance they show that the drain 
on the red-salmon run has been steadily increasing, larger numbers 
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of salmon being taken, with few exceptions, in the successive seasons. 
The pack increased from 600,000 cases in 1900 to 1,666,000 in 1918. 
It then dropped to 589,464 cases in 1919, a decrease of about 65 per 
cent. Attention has been directed in the past to these constantly 
increasing catches and the encroachments they meant upon the num- 
ber of salmon necessary for the maintenance of the runs and the cor- 
responding reduction of the safety quota. It may be that the pack- 
ers, Who seemed to be devoting all their energies to increasing pro- 
duction, viewed the situation too optimistically during the plenteous 
years and that facts of vital importance were overlooked until the 
sudden break in 1919 from superficially satisfactory conditions. 
While there may be many speculations as to the cause of the let-down 
in 1919, the best explanation is that it was due to overfishing. This 
was in substance concurred in by various salmon packers, who agreed 
to the necessity of further limitation by departmental regulations 
upon fishing at a hearing on the matter held at Seattle in November, 
1919. 

Operations on the Yukon River were greater than in 1918, as a 
pack of approximately 57,000 cases of king and chum salmon was 
made by the one company there established. In addition a few hun- 
dred barrels of salmon were pickled. Approximately 500,000 salmon 
were used in the preparation of these products. All commercial fish- 
ing was carried on below the junction of the Clear River and the 
Yukon, and according to the reports of operators about two-thirds 
of the catch of salmon was made in Bering Sea off the mouth of the 
Yukon. 

SALMON CATCH AND FORMS OF GEAR. 

The greater part of the salmon catch of Alaska is made by three 
kinds of apparatus, namely, seines, gill nets, and pound nets. Sta- 
tistics show that a total of 800 seines were operated in 1919, aggre- 
gating in length 137,284 fathoms. This is a decrease of 38 seines 
from the number used in 1918, but an increase of 6,157 fathoms in 
the amount of seine web. There was an increase of 28 in the num- 
ber of seines in southeast Alaska, and a decrease of 39 and 27 in 
central and western Alaska, respectively. The total number of gill 
nets used in the salmon industry in 1919 was 4,120, the combined 
length of which was 459,937 fathoms, a decrease of 19,175 fathoms 
in the amount of gill-net web operated in Alaska as a whole. Each 
district shows a decline in the use of this form of gear. In southeast 
Alaska there were 3,172 fathoms less than in 1918; in central Alaska, 
4,552 fathoms less; and in western Alaska, 11,451 fathoms less. 
These decreases were due in large part to the collapse of the pickling 
industry. 

There were operated in connection with the salmon industry 630 
pound nets, of which 484 were driven and 146 were floating, or an 
increase of 78 over the number used in 1918. Southeast Alaska is 
credited with 301 driven and 143 floating traps, gains of 11 and 64, 
respectively; central Alaska had 172 driven traps, an increase of 6 
over 1918, and 3 floating traps, the first to be used in the district; 
peste Alaska had 11 driven traps, as against 17 in 1918, a decrease 
of 6. 

Taking Alaska as a whole, there was an increase in the number of 
fathoms of seines of 44 per cent over 1918; there was a decrease in 
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the number of fathoms of gill nets of 4 per cent, and an increase of 
14 per cent in the number of pound nets. In 1919 seines took 36 
per cent of the total catch of salmon in Alaska; pound nets 42 per 
cent; gill nets 19 per cent; and lines, wheels, and dip nets the remain- 
ing 3 per cent. The catch, by apparatus, in 1918 was as follows: 
Seines, 30 per cent; pound nets, 41 per cent; gill nets, 28 per cent; 
and other appliances, 1 per cent. There was an increase in the 1919 
catch by seines of 6 per cent, by poue nets of 1 per cent, and a 
falling off in the catch by gill nets of 9 per cent. The following table 
shows the proportionate catch by districts according to the principal 
kinds of apparatus: 

PERCENTAGE OF SALMON CauGHT IN Eaco Ataska District By Principat Forms 
OF APPARATUS. 

cast Central Alaska. | Western Alaska. 

Apparatus. 

1918 1919 1918 1919 1918 1919 

Per cent. | Percent. | Per cent.| Per cent.| Percent. | Percent. 
Seine. 3. Coase Rae tots te se ise tape cee eer 38 46 39 31 4 3 
Pound mets. Pic. Peo S36 Soc tan esas waa 58 49 48 50 4 4 
Gill Nefisoees eee ee ee sens eee eae et 2 2 11 18 90 92 

Alaska produced 58,172,665 salmon of all species in 1919 as com- 
pared with 101,454,688 in 1918, a falling off of 42} per cent. The 
decrease in southeast Alaska was 12,095,965, or approximately 234 
per cent; in central Alaska, 12,681,153, or 56 per cent; and in western 
Alaska, 18,504,905, or 67 per cent. ‘This is the largest shrinkage from 
a previous season in the yield of salmon ever reported for Alaska. 
In 1919, the decrease by species was 481,835 cohos, 1,981,698 chums, 
22,421,386 humpbacks, and 18,637,334 reds. Kings increased 
240,230. 
SatMon TAKEN IN 1919, By APPARATUS AND SPECIES, FOR EACH GEOGRAPHIC 

SECTION OF ALASKA. 

Apparatus and species. Sou heaet peeia yo Total. 

Seines: 
Gono. or'silvers.....ga505 Seb iesece ages ee eae eees 414,341 91,317 800 506, 458 
Chim for Kketahg- oacet este: wee tees ee eens 6, 061, 747 696, 139 98, 499 6, 856, 385 
Bumpback> orpink: eee aye es eaeeeeanens 10, 459, 348 736, 662 13,343 | 11, 209, 353 
Kine or springs Osc. 5280.00. RAR ahe a eeR Re, eee 9,516 2,076 4,826 16, 418 
REA, (OWMSOCKEY Cox bs feb... Sait soe ere aes eee es 1,087,611 | 1,491,915 130, 793 2,710,319 

Motalers AVES ack AI ae OD. Pee ETS 18, 032, 563 | 3,018, 109 248,261 | 21, 298, 933 

Gill nets: 2 
Coho,orisilviens fs seaet ten. sos a ee eitee . eens 335, 739 61, 869 103, 419 501, 027 
(OTN ARAKI S 5: sen Ub ceaee SoSbue chee seeasnOnace 249, 133 87, 432 586, 190 922,755 
HUM pback On| PUK ee eee = ase sa Ise ee Ate ene 93, 692 58, 049 29,611 181, 352 
King, or spring’s -.: 62.) ee tees eens ete laceae 19, 053 17, 646 234, 782 271, 481 
Redyor sockeyewss=52 2482s... ake see Se ee ese 401,561 | 1,580,602 | 7, 232, 274 9, 214, 437 

T OGG «oc daca he ose ec AC LE eee eee are Sanaa 1,099,178 | 1,805,598 | 8,186,276 | 11,091,052 

Pound nets: | 
CohoSor'silver: oAS*.f225c2. see oes ane coeeeee 794, 053 338, 929 325 1, 133, 307 
Chumiyior ketaseses-- pee. 9- <a peea eee eee 3,083,663 | 1,180, 484 49, 962 4,314, 109 
SEU Wa Ci) OX; OL Kia eye oe eee ae eee 13, 760, 123 645, 287 2,681 | 14,408,091 
King OM Spring /5 fa 1e-e scence eee ae eet 43, 963 34, 863 26, 944 105,770 
Red-orisockey9:' 5240, ee he oe ace eirase eae 1,725,587 | 2,604, 659 349, 074 4, 679, 320 

Lotale 213 P25 gas tints a2 4set S58 SEE SE 19, 407,389 | 4,804, 222 428,986 | 24, 640, 597 
SS |S .—o—“S _=————SSSSS= 5 
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SatMon TAKEN IN 1919, By APPARATUS AND SPECIES, roR Each GEOGRAPHIC 
SEcTION or ALASKA—Contin ued. 

Apparatus and species. Poubbenst yea yy esae Total. 

Lines: : 
ONO MOLSUNV CDS = = sre oisscicis ca sarees ee eee eee ate | QTBNGOD Nee och ba hake ES Satie ods 278, 692 
(Clot rol "6) OCS IE | es ana Sirs See rents te } OBE SU al ere eciete caselleee soe raieratoee 63, 372 
Eumppackorpink 5)... SoCs eee 2 a See GNI SON eee wince ecto cocoate on 96, 180 
GIMP NOT SPLINE ais/5 sins see spay asi os erates aiotaepas ees BO4, GOGH Gs chiens cc| sass ecee seine 564, 606 
FUGUMOL SOCKCY C2 occ aoeeenesee eres saeeeee sacs 880 eee 880 

Motales SPs cst es eiahat-eee ase sssesseceesrees | DAOOS 780 Glee Seek peal oe beg ese 1, 003, 730 

Dip nets: 7 
Cbhowonsilver senses seo eee eee: ace Cee ee ea oe MO SO 2b eiesceisie yc 10, 362 
[KENPO OW- SPLINE Sere ane eee cae eee eee ce coe ee enn 42 BOF etn aoccmeae 3,554 
Red MOLISOCKOY Omer sc -,.conciee ast ae Sao e nes Seige, cisenee ee eee DO IT OM se ae cesses 95,775 

Motels ee epnnaet eee casa aes See sae aie salnds oe oe. 109),691)| 2 eles eet 109, 691 

Wheels: 
Chtimforske tate eiteteaaneacass sociosnsa te cist2 taps tans tae PSION peso dees acs 22,499 22, 499 
UU CURD BIS oo sods aboqdabeaps Seoer Soee badd sacra Soe eabeHe Aclbene Hageeens 6, 163 6, 163 

SUR EN Ep aac, A ANE St Sale A eet a [Pa RBs ice ng ee | 98, 662 28, 662 

Total: 
Coho FOrisilVen sans caciemedecccmee cess an nesses 1, 822, 825 502, 477 104, 544 2, 429, 846 
GhumMVoriketagse ene ee eeecee nee ead Soh aoe 9,457,915 | 1,964,055 757,150 | 12,179, 120 
Humpback, or pink 24,409,343 | 1,439,998 45,635 | 25,894,976 
Keine wonsprinem eens eee eee 637, 138 58, 139 272,715 967, 992 
PO NOlMSOCKEY 6 hac. 0 siaciten ee ee selecie cen eee tice 3, 215,639 | 5,772,951 | 7,712,141 | 16,700,731 

Grand 'total\22 9. secs. se taeetactceceee ese eenin ee 39,542,860 | 9,737,620 | 8,892,185 | 58,172,665 

SALMON CANNING. 

CHANGES IN CANNERIES, 

Several changes in the ownership of canneries were reported in 
1919. In southeast Alaska, the Mountain Point Packing Co. ac- 
quired the plant of the Alaska Clam Canning Co., which ceased to 
operate in Alaska; the Southern Alaska Canning Co. took over the 
cannery of the Alaska Pacific Herring Co., at Big Port Walter, which 
latter concern was dissolved; the Doyhof Fish Products Co. sold its 
lant at Scow Bay to the G. W. Hume Co. and withdrew from Alaska. 
i central Alaska, the plant of the Lighthouse Canning Co., at Cor- 
dova, was sold to the Hillery-Scott Co.; the Eyak River Packing Co., 
operating a plant on Eyak River, was formerly the Clark-Graham 
ie and the Abercrombie Packing Co. was superseded by F. H. 
Madden. No change in the ownership of the latter cannery is 
understood to have taken place. In western Alaska, the interests 
of the Everett Packing Co., Phoenix Packing Co., and the Fidalgo 
Island Packing Co., all at Herendeen Bay, were consolidated. Their 
canning operations were carried on at the plant of the Fidalgo Island 
Packing Co. The Yukon cannery of the Carlisle Packing Co. was 
moved from Andreafski down to Kwiguk Slough, about 12 miles 
from the mouth. 

NEW CANNERIES.@ 

There were 13 new salmon canneries in Alaska in 1919, 9 of which 
were opened and operated in southeast Alaska. 

a New canneries are indicated by asterisks (*) in the table on page 42. 
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In the central district two canneries, which before 1919 were 
one in canning other sea food, began the canning of salmon, 
and one new plant was opened. 

In western Alaska one new cannery was put in operation. The 
Alaska Packers, Association built a cannery on the Ugashik River, 
but owing to the small run of salmon it was not opened, and there- 
fore is not included in the list in 1919. 

CANNERIES NOT OPERATED. 

Fourteen canneries in Alaska were not operated in 1919, 9 of 
which were in southeast, 2 in central, and 3 in western Alaska. 
They were owned and located as follows: 

Alaska: Wisheries’ Co. 2..." scons aseeeer ele cess ce eae eee Washington Bay. 
Tianer& "Williams --: 4. Sabeees oko. OO te cles Sees ee one Moira Sound. 
Tr PS Keegan: -scoc ree oe cere. a eee eee ee eer Douglas. 
He, Van: Viaeke 6 COiv 2 sk ies ee Oo a ocertaeey ete oe eee mere Thomas Bay. 
Columbia ‘Salmon Coc. 24 sees 2ce) ab aes pee ee eee eae Craig. 
Anacortes Wishertes/ Cos 220 2 ose oe ore open se a as he tthe eee eres Shakan 

Santa Ana. 
Hunter Bay. 

Northwestern’ Risheries'Cov.- - e282 (bu c-fe side ceci eu see sees Roe Point. 
Orca. 
Seldovia. 

Hverett Packing Co:: sees e seers wet dajot one eee Seen eee Herendeen Bay. 
Bhoonixs Package C02 2.4- a2 92- genset ne stn oe stat sete Same aici Do. 
Midnight Sun Packing Coit. tosis 224 bees eres seca ace Kotzebue Sound. 

The first 4 named above were permanently closed; the other 10 
are reported as being idle rather than permanently closed. 

TOTAL CANNERIES OPERATED. 

In all, there were 134 salmon canneries operated in Alaska in 1919, 
of which number southeast Alaska had 76, central Alaska 30, and 
western Alaska 28. There was no change in the number credited 
to the southeast district; the central district gained 1; and the 
western district lost 2. 

COMPANIES CANNING SALMON IN ALASKA, NUMBER AND LOCATION OF CANNERIES 
OPERATED, AND NUMBER OF PounD Nets OwNnep By Eacu, 1919. 

[New canneries indicated by *.] 

Canneries. 

Company. aa Tarren so oe ce pra 
Number. Location. 

Southeast Alaska: 
Alaska Fish Co........ esos eeinccresonaso6 1 
Alaska Herring & Sardine Co...........-- 1 

Alaska Pacific Fisheries. ..............-.- 3 

Alaska Packers Association. .............- 

Alaska Packing & Navigation Co......... 
Alaska Salmon & Herring Packers (Inc.). 

et RD OD 

Alaska Sanitary Packing Co............. 5 

American vacking CO: .2) ences sccnseeneee JunGa wir. Sess ees wists wee esenene b2 
Anacortes Fisheries Co... ...--....-cc0ee- TASR OM ecu eeu eeebets Nes cwieln soc Stet 8 
Annette Island Packing Co............... Me tlakatlay so ea ese oe aefts. saci soos 7 

@17 floating. b 1 floating. ¢4 floating. @9 floating. e 5 floating. 
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CoMPANIES CANNING SALMON IN ALASKA, NuMBER AND LOCATION OF CANNERIES 
OPERATED, AND NuMBER OF PounD Nets Ownep sy Eacn, 1919—Continued. 

Canneries. 

Company. ound 
Number. Location. 

Southeast Alaska—Continued. 
Astoria & Puget Sound Canning Co...... 1 | Excursion Inlet a13 
Auk Bay Salmon Canning Co.........--- Lp PATER aye see. oe: “eae 6 
BaranotiPacking Co.ees s.24-cess eee eon. iF PR OOeBlatieR ay cemeas seems seca leer meee ae 
BATHS vit C oN COL come tose aoe seer eee eee US | PUAKGIBayeatncs cee steer dr ss iusee 2 
Beauclaire Packing Co i bisies ort dt eontspeauclere #as sess 022 oa eae nee. 1 
Beep sivackinp Commecee ce sae eee eee a eRetChi kane tesesene score ences oa: a5 
Burnett Inlet Packing Co..............-.- 15 | PBurmeti mle tees cee ene na ee eee era b5 
Capé@ Fanshaw Fish & Packing Co. (Inc.). IiiCapemansuawit ay sect te ee oc. | acnc cee 
Carlson, Johns, dC eeoeseseeere eee Up PAu ranbor sce semen eee ccs oe b3 
COlG SR Min Sete ee hoeiec nies octet os tena ar My | PWowey,villeme sano aee Sen seen ON tae 1 
ColumbiaiSalmonCossenes2s2- essere eee 1 eee BSOB OEE co Cac Sen SNE RAS essences [Mee meae 

OD GRATIN Sere cise ele eee eeeiejniee ae eee. b9 
Deep Sea Salmon Go. ww ee arc c ccc enw ceccs- 2 {Port Althorp Deed tek PO SOK ae ea, b20 

Douglas Island Packing Co ......-....... 1 Doulas Islan ¥ ee ees n eae uit 
. OLCHIKANE 2 ose coca = tesa ciectisee cere c9 Fidalgo Island Packing Co..............-- 2 {Pise Bey oer cree eae ee ee 2 

George Inlet Packing Co.................. As RG SOr ee inl Chase ee eee ee enna eee ee 2 
Haines Packing! Colman cess tence acne ae Pi eVetINKOLCOVel. 2 cecmcses eee weer es wee ee 
Harish Pe Be COl sate ssecceseacec nsec 1 vail ee Seles a aeiers saecine | eete eee eee ee 

A hddenvnleleeeeee see cee ae ceeeaeener ee d5 Hidden Inlet Canning Co..............-.. Papa ees 5 
Hood Bay Packing Co................... Uist BEN i pcoonoccenooes ba osn sen eceenboeecore 

Eioonahibacking Cozssseeess) ease 2 yee Bay---------02-22- 2 essere be 
INaKaGHALDOl ss eee cca. me oc oes cas 7 

Humé, Ga. Wore PII Ti SOS IOI OIO Cie 2 oes Bay Bese Pee ee Oa. CEN Sa ft 4 

iarheenib ackin s COlssrmeceeceeeectane eee UM GiRanh@enys ye seeee cece ace tecmte ceca 5 
Ketchikan Packing Co............. renee 1 etchant BHO usenE ge Caer! BE aueb scares 

: . Eliqblil 8 1 00) Sea GaeR sate eames a ee Libby, MeNeill & Libby........-2-2+.--. caer ie wa er eB 
Marathon Fishing & Packing Co.......... 1 | Cape Fanshaw 
Mountain Point P acking Co An eWiran OllsNatrowse-o:s-22 a0 senescence cas anece 
Wayans (CCW HN 05 (Ol)s 3 ss aasnboaceennacee iy iC hathambeeseee eeseaesen eee eens 10 
Northern Packing Co. (Inc.)... OF Juniata rete soe ac cs eee a dno d cae 
North Pacific Trading & Packing Co...... Dh | lawalke oor are cscs etaes oe ae Ao es SHEAR Be 

Northwestern Fisheries Co..............-- 2 aera 1 ee : +) 
Noyes Island Packing Co................. Steam bombs aye ere ees seet see ee neal eases 
Olymple Wisheries'Co.s 2 22s o sone aoe Dep @HOatinp) Sio- Pe cesc ces oot oe cac ore cen yaee ene 
Pacific American Fisheries................ FW EExcursioniin| Giese seer seme ama d16 

. * SDS ULE See ate etare cinta xt atetelalalaiotove eretenieiene Petersburg Packing Corporation ......... 2 eae EE Apa Sige mar Oe an 
PoMmtawalge backing © Qume sss ease cee DOP Olin Wah Obs a cfc seco ans etcretoenenes alice eae 
gute Hood Mish) Cosme eters esse ee <= DiKetchikanissossasctscaene occu enue: c4 
Pybus Bay Fish & Packing Co.........-. IP SP yDUSUB ays soca semeciee cach peek eee Eee eee 
Pyramid Packing Co........- snceessaonee 1) ASH SB o6 9B sooo sausonpeseescccsecaae 2 
Sanborn-Cutting' Cops -s sec ene Mal IRAs Seen cae se ae ok cme ies cetom ne b8 
SitkayPackingiCOs-o--seecces: > oe. s-asncce USM Son ope nopepcobeee seme sanerseece ee heeaaee 
Smilley a Jigrends COs se oj veccan ceeeme ese IMIG ChIK ans ee ote science ssc e bein en 5 

. Bigg Ont mWialbenes 26 esne -sosseeeme ca. d5 
Southern Alaska Canning Co............. CHIPAORUEYG herria e424 fed, Sie See eae oe Sri a5 

: EOS ep O Gleeson c seneitee eee cee 4 
Starr-Collinson Packing Co.............. i) eMoinar SOU% demas anise eemmosee tones b2 
Straits Packing: OO. 2 oer ce ene < see eee ee LAI SKOWMATIO ce teccianc cece snsscecesneseas cose 
Sunny Point Packing Co......-.......... Ty RetChiKan oaat oo... se csceiecste el sot 7 
Swift-Arthur-Crosby Co.................. ts | peLeceta slam die sas. ce. sone jose aye. cae c6 
MeeiMarbor Packing Cols = sesh este. oe a BMeevelar por. see Ae ee te eS aQ 
Menakee Fisheries CO i0.)5-.< seencoseese ne: Le Menakee inlet... 25. ¢ <2. ses chee. c7 
BilinkOteLacking | CO- esses eeeaeee teenies ARMOR ceepecee oc oee ence cine f21 
moddpeackine Col. -2 2 erceeease see eee SP ori S tralieer ences ch 
Union Bay Fisheries Co.....-...........- A RUmMOn Bayonet. sence ote 4 
Wrard’s Cove’ PackingiCo 2-2 te: UA Wardi@overtsaes cite. Aven eet eal oe 

Central Alaska: 
ae Maleleeiapacisicc sions Sisicsisieeseinaes 5 

eee) «4s | GEOINT ICR: Seek ea CEE (2 Ro ey I 4 Alaska Packers’ Association -............. 4 | Kinin ee ea ee es 16 

arson BAY eeessmnaneee cee chss see se eee 
MaskaiSeahoodiCox: . 2. - ti aceesteop ney DH Cordovasss seas at sock: choo daees ccc her c2 
AiG akgE ACU eC Osee nc. occcectjee eae Lazy Baye ssc case as.ce mccce cee ce cece 2 
Canoe Pass Packing Co....-..--2252....2: i Shepard Point: 5 5 eis ee a4 
Carlisls) Packing Cos. - 2. 22. < tinea iN RCOLGOVA-seme se eeee ease ates ase ees 10 
Columbia River Packers’ Association... _- LpChioniks ssa Stee ks So alt oe. 6 
Copper River Packing Co................. 12 |ePort Neiiemuan. 22. sscccace oseees ene § 
Eyak River Packing Co........... esautee DWE yak River tecsh Sst ccsacuo cc aeeceele se secte 

a2 oe ¢1 floating. e 5 floating. 
vAN floating. 43 floating. f 4 floating. 
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CoMPANIES CANNING SALMON IN ALASKA, NUMBER AND LOCATION OF CANNERIES 
OPERATED, AND NUMBER OF PouND NrEts Ownep By Eacu, 1919—Continued. 

Canneries. 

Company. Pound 

Number. Location. 

Central Alaska—Continued. 
F. H. Madden...... pee eonuueadEenseseee ss 1s} EAbererom bie: e-ceaeaseer eee ere | aaca= == 
Fidalgo Island Packing Co........-------- 1 |) Port, Grahame 2 o ee eee 4 
Hrankiin Packing Costes seer see se eae i] SawmilltBay, sso: sans ee eee 7 
Hillery-Scott/ Coss? 222282 < ten eoe ee ne 15| Cordovar= sss tenence Loot Soo eee 2 
Hoonain backing Cos sen: sess ce ee tata 1b. | Katallaisss2o2 ae eee ee eee 1 
Kadiak Fisheries Co.....-...-.----------- 1A( Kodiaksss2228 Sepa he 2 tee psa re ec 1 
Kerial Packing Cossaes seer essere aeer in Drér Bayes: ste nuhe nea nae 3 
Libby, McNeill & Libby.....---.-.-.---. ge A 22) 0 Ee retail anciae  clia see pice tralia 18 
Moore Packing C02 22-2222 2m eens UE ONG Bl tS) hater easements hs tc 2 

F : Chipmikce aac ee ee eee eee 4 
Northwestern Fisheries Co...........-.-.. SU Ren ass terse 2 Nees Sek ee es 16 

Oye ae bb leslie A ais SESS eee tae | ee crete 
« . : : TATA = oo ocet dote pee ecee eee aes 18 Pacific American Wisherless-s2pe- eee 2 {King Gove. tl BSS Oo ra 18 

Pioneer Packing Co... .--. SHEE Ce eeretarrtiee tl) Cordoyat- 2: end eee eer ee 4 
San Juan Fishing & Packing Co.........- 1 | S@ ward: 622253526520 ser ae eee 2 
Sockeye Salmon Co....-....-...--....--- 1 || MorzhovolBayz-22 22. -22— aoa Sept 4 
SuriveackingiC One oe sete eee 1 | ‘DoxednitHarbor*s 222225. ee eee 1 
Valdez) Packing COMt sss estes seee a eee oe Vi) Waldezacssis acti siete see sae eon eee 4 

Western Alaska: : 
Sie ley Ea Se eee Sa eee 

’ ati Naknek River (3) es. S25 fe ee ares eee een eee Alaska Packers’ Association ...........-.- 8 Nushagak Bay (2).......-..-.sssssss 4 

Ugaguk FOLEE BAO E AOE ens Ssecbee||soondod 
+ 4s INGEMOIG 5 ais afte iS eens kininase eee Sees 

Alaska-Portland Packers’ Association -... 2 {Nusha Bie BAY... cee 3 

AlaskalSalmOmC Onaenseaseses seers sanee 1 | Wi0odtRiveristss se secer eet ae ere emcee 
Bristol Bay Packing Co.......-........... 1 ||| *Kevichak Rivers: (22.2 20S) sen eteee | ec onscee 
Carlisle Packing Co..-......... Sry niaetont 1 | Kewiguk Slough’: -aesee eee aee 1 
Columbia River Packers’ Association ..... 1 NushagakiBay os. <cosc-ssc¢ pone | ee ee 
Herendeen Bay Consolidated Canneries. . . 1 eerendeen Baye cscs! = see emcee a4 ee eee 

Hkuk sheaeessisecteed cose acees saseeeel terme sels 
eee ae. (Koggiung) 

: a é ibbyville...-.-.- 
Libby, McNeill & Libby................. Gil gckaeteeaat 

Nushagak......- 
’ Ugaguk River... 

Naknek Packing Co..............-....... 1 | Naknek River... 
Nelson Lagoon Packing Co............... 1 | Nelson Lagoon.... 

WakneloRiverc. os. See Ueno nee le, Bey Northwestern eee pe a Solace eee 2 Naas Basa ies oso apn an et lg 

Pacific American Fisheries................ 1.) Port Moller: : <2) sogeee 3 eee ce el eee 
A Naknek Rivertssijaosos eee ce eee eas 

Red Salmon Canning Co................-. 2 {Ggashik River. nobis Ue) ek Wee ae 

STATISTICS. 

The number of salmon canneries in operation in Alaska in 1919 
was 134, one less than in 1918. The investment in the salmon- 
canning industry was $66,495,171, an increase of $2,593,774. The 
southeast district shows an increase of $4,770,765; the central dis- 
trict, an increase of $937,266; and the western district, a decrease 
of $3,114,257. 

In 1919, the canning industry gave employment to 25,499 per- 
sons, or 1,003 less than the number employed in 1918. Whites in- 
creased 74, Chinese 36, Filipinos 239, and Mexicans 157. Natives 
decreased 1,124, Japanese 34, and miscellaneous 351. 
A total of 4,583,688 cases of salmon, valued at $43,265,349, was 

packed in Alaska in 1919, a decrease in pack of 2,022,147 cases and 
in value of $7,776,600 from the production of 1918. This is a dro 
of 304 per cent in output and 15 per cent in value from the hig 
records of 1918. Perhaps for the first time in the history of salmon 
canning in Alaska each district shows a smaller pack than was 

OE irl BO hare le mires eset nn ie 

a eerste tne Sli hou! seat 2 
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made in the preceding year. Comparing the 1918 pack with that of 
1919, southeast Alaska dropped from 3,375,445 cases to 3,119,260, 
a decrease of 256,185 cases; central Alaska, from 1,391,951 to 771, 907 
a decrease of 620,044 cases; and western Alaska, from 1,838,439 to 
692,521, a decrease of 1,145,918 cases. Comparing the pack by 
species for 1918 and 1919, it is found that cohos increased from 
218,958 to 232,870 cases, a gain of 13,912 cases; chums increased 
from 1,364,960 to 1,365,563 cases, a gain of 603 cases; humpbacks 
dropped from 2,438,954 to 1,611,608 cases, a decrease of 827,346 
cases; kings increased from 49,226 to 95,986 cases, an increase of 
46,760 cases; and reds dropped from 2,533,737 to 1,277,661 cases, 
a decrease of 1,256,076 cases. 

INVESTMENT, PERSONS ENGAGED, AND PRropucTs oF ALASKA SALMON-CANNING 
INpDusTRY IN 1919. : 

Southeast Alaska. Central Alaska. Western Alaska. Total. 

Item. Q Q Q Q 
uan- 7 uan- r uan- uan = 

tity. Value. tity. Value. tity. Value. tity. Value 

INVESTMENT. 
No. No. No. No. 

Canneries operated .... 76 |$6, 860, 381 30 |$2, 606, 786 29 |$5, 101, 559 135 |$14,568,726 
Working capital......|.......... 13) 445 847e| eee ee 4.570: 88% Ieee ace 6,674,505 lo. t8 24, 691, 329 
Wages paid 4 se so Se/S See cc ooes 15012) 062:) | ee ae 2 OLE, 223) Css kee SHOOU OI ee Siete 13, 514, 596 
Vessels: 

Power vessels over 
ib tons eceensse 358 | 2,374,186 100 | 1,009, 051 77 | 1,145,325 535 | 4,528, 562 

Net tonnage... URS al eens seaee 2 Ml) | Se deccomese Ugly ec eaeere ant TONSGIS | Raeeeeee ce 
Launches under 5 

tOnSes2s fee = cieae 147 157,114 149 152, 458 43 201, 847 339 511, 419 
Sanlingeeceme aces ce 2 54, 000 8 323, 500 33 | 1,118, 010 43 | 1,495,510 

Net tonnage... 2 OBAGI Se ost ess 12 S8OR ee ngs eccees AD SOR 2 Ue seer ceisler: 6 S25y eee eee eee 
BATES. comets. 3 SO NOSE |e Sete | See ees sans |oaeseeee oeeees eines 3 35, 086 

Net tonnage. . 25 29D) | slejeia cs atelctsior=| [Soaeicicisl ats lSrisiePaeteince'* | ons see eemeeeeeee Or 205) Resttec ess 
Rowboats and 

Skiffguee se 1,242 | 104,093 821 124,413 | 1,458 | 629, 438 3,521 | 857,944 
Lighters, scows, 
and houseboats - 392 332, 193 246 257, 133 185 369, 176 823 958, 502 

Pileidrivers: = -!-2- 61 390, 184 43 188, 604 24 64, 605 128 643, 393 
Apparatus: 

Haul seines....... 188 92,024 113 BONG pees S| ee eee. 301 131,185 
Fathoms...... 22) ION consncsce 17409) | hensecae er Sareae acl onaeeosecs BORO eae sae 

Purse seines......-. 396 331, 368 32,991 22 39, 200 403, 559 
Fathoms...... Ho; 1W40W cesses. Sa2e 17, O69) 26 shes eee DOOM Me temeceete 7909) eee seat es 

Gillmetseaass once 270 52,283 | 1,071 119,255 | 2,633 482,317 3,974 653, 855 
Fathoms...... 45, S755. cee sense Ti, Dil | De ae st 328008) eae Sees AD(. 1S48|nees ee 

Pound nets driven.... 292 | 2,161,187 172 $53, 348 11 37, 000 475 | 3,151,535 
Pound nets, floating... 142 339, 241 3 S00 SE sos rallseeisrceteisicis's 145 347,941 
Dipinetss 24s jase ote Ae socials wae 35 ABT NORE cosh ote eels 35 437 
Fish wheels..........- 1 Ga 2 Wee soc che see ate 6 950 7 1,592 

Motaly cs. c aves Pewee cele Bd ALSO ers were = 12 897 940 [enon eae NOP Sb oNsoon| noe eaceces 66,495,171 

PERSONS ENGAGED 

Fishermen 
Wihitesss sca 222s: L78leleteenes oe Soto cence ie ne SG O285 | een e BiQde Wye oe 
INAEIVESSem ceo c : 153061 ace Pee eee tases Geese FA LAS OR ee ee sas 
Filipinos.........- Al | ie ereSe ohare | ree eee nee wi ale oh Sal eet See Le] SSO eee ee 
Mexicans......... 28 {etapa eee Citta trae | eo es. SRR Ae MS Pine a DBA) asks CES. 
Miscellaneous @.. . . iM Ee eo Allee el eee eevee a |e ea Real (ea 56) eee ae 

a Koreans, Porto Ricans, Kanakas, Negroes, ete. 
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INVESTMENT, Persons ENGAGED, AND Propucts oF ALASKA SALMON CANNING 
InpustTRY IN 1919—Continued. 

Southeast Alaska. | Central Alaska. | Western Alaska. Total. 

Item. Q Q Q Q 
uan- uan- uan- uan- tity. Value. tity. Value. tity. Value. tity. Value. 

PERSONS ENGAGED— 
continued. 

Transporters: No. No. 0. 0 
Whites.........-- ict phair et oe Pe eR 5 2563 eee ith | ona 
Nativesfessie sete; 1 ee Sea 19"). tet ceeeer De <3 gee 32 OG: \oee Ss aa 
Miscellaneous 4@.... 28) panama 6 | 4-S.te (Pane eee se Be Biteee: soeae 

Total he ester = cic SUN Sa lease PATH opss so scee 7-25: ee ene. 1,321) be. eae 

Grand total: rahe Pr 
“SWihitessssces stemeee POLS) ees sees 13, 668 
Nativestcccssseces 2 DOSules sean cee 3, 634 
Chinesetereraciei- HOON | rp eeeseer et 2,770 
Japanese......---- QOS arse seers 1,431 
HilipinOszec- ese s= al Ne an eae 1,577 
Mexicans......- SL rane el teretat 1,866 
Miscellaneous ¢. 230!) oo aches = - 553 

Totalesstsz~.-1e 12, O50) Base sos. oo 25490) | eee se 

PRODUCTS. 

Coho, or silver: Cases. Cases. Cases. Cases. 
pound flat....... 8,597 | $130,524 910 | $10,926 212 $3, 400 9,719 | $144,850 
1-pound flat....... 107359) a, 12S66R0) Pek te ol tote nae 79 995 | 10,438 | 129,675 
1-pound tall....... 150,558 | 1,661,074 | 54,831 | 601,210] 7,324 88,017 | 212,713 | 2,350,301 

Total........--.-| 169,514 | 1,920,278 | 55,741 | 612,136 | 7,615 92,412 | 232,870 | 2,624,826 

Chum, or keta: 
4-pound flat....... 3,981 8 B\7ADY see snap acloaaeco acs ae|seaciesecllocanpscegsd 3,981 33, 209 
1-pound tall....... 1,141,744 | 7,706,656 {160,222 | 1,084,132 | 59,616 | 496, 459 |1,361, 582 | 9, 287, 247 

Total.........---|l, 145,725 | 7,739,865 |160,222 | 1,084,132 | 59,616 | 496, 459 |1,365,563 | 9,320, 456 

Humpback, or pink: 
1-pound flat....... 27,990 | 286,607 195 iC Ci| ES eae a 28,185 | 288,442 
1-pound flat....... 7, 553 580700 Mk ch dlteace Reman econ, Meee cc aeae 7, 553 58,700 
1-pound tall....... 1,488/979 |12, 420, 147 | 86,449 | 698, 213 442 3,544 |1,575,870 |13, 121, 904 

Total.........-../1,524,522 |12, 765,454 | 86,644 | 700,048 442 3,544 11,611,608 |13, 469, 046 

King, or spring: 
}-pound flat......- 2,670 45,459 | 2,378 44,791 | 2,536 46, 797 7,584 | 137,047 
1-pound flat....... 2/002 27,981 640 8,052 | 8,890} 132,803] 11,532] 168,836 
1-pound tall... ...- 25,609 | 295,042 | 9,325 | 108,113 | 41,936 | 552,019 | 76,870 | 955,174 

Totaker epic 30,281 | 368,482 | 12,343 | 160,956 | 53,362 | 731,619 | 95,986 | 1,261,057 

Red, or sockeye: 
4-pound fiat...... 53,620 | 902,247 | 44,639 | 755,947 | 23,977 | 379,430 | 122,236 | 2,037,624 
1-pound flat...... 43,960 | 589,979 | 43,487 | 511,117 | 23,044 | 294,405 | 110,491 | 1,395,501 
1-pound tall....... 151,638 | 1,936,763 |368,831 | 4,522,995 |524,465 | 6,697,081 |1,044,934 |13, 156, 839 

Motel sass sees 249,218 | 3,428,989 |456,957 | 5,790,059 [571,486 | 7,370,916 |1,277, 661 |16, 589, 964 
|= = “ = dl 

Grand total..... 3,119, 260 |26, 223,068 |771,907 | 8,347,331 \692,521 | 8,694,950 |4, 583, 688 |43, 265, 349 

a Koreans, Portc Ricans, Kanakas, Negroes, etc. 
b Cases containing 4-pound cans have been reduced one-half in number, and thus, for the purpose of 

affording fair comparison, all are put upon the basis of 48 1-pound cans per case. 
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Output or CANNED SALMON IN ALASKA, 1913 To 1919.¢ 

Produet. 1913 1914 1915 1916 1917 1918 1919 Total. 

Coho, or silver: Cases. Cases. Cases. Cases. Cases. Cases. Cases. Cases. 
1-pound flat...... 3,587 4,579 2,050} 13,145] 30,412] 26,238 9,719 89, 730 
1-pound flat...... 266 285 2, 338 8,191 362 | 12,786] 10,438 34, 566 
1-pound tall...... 71,926 | 152,199 | 119,880 | 240,573 | 162,457 | 179,934 | 212,713 | 1,139,682 

Motalcraasces<. ¢ 75,779 | 157,063 | 124,268 | 261,909 | 193,231 | 218,958 | 232,870 | 1,264,078 

Chum, or keta: j ey ; 
4-pound flat...... 985 By iia Beer 1, 423 26, 760 3, 559 3,981 37,081 
1-pound flat... ... 2,619 5,568 Sl Pe ee eee 2,530 DAS) Pee ne 14, 030 
1-pound tall...... 287,314 | 657,918 | 479,629 | 722,692 | 877,457 |1, 358,405 |1, 361,582 | 5, 744,997 

Motalescs eeu 290,918 | 663,859 | 479,946 | 724,115 | 906, 747 |1, 364, 960 |1, 365,563 | 5,796, 108 

Humpback, or pink: i 
3-pound flat...... 20, 822 2,103 4,325] 41,491] 91,403] 63,557] 28,185] 251,886 
1-pound flat-...... 3, 258 9, 286 3,508 14, 796 6, 014 20, 215 7,553 64,630 
1-pound tall.....- 1,348,801 | 974,660 |1, 867,683 |1,681,506 |2, 199,559 2,355,182 |1,575,870 |12,003, 261 

Motels: eter 1, 372, 881 | 986,049 |1, 875,516 |1, 737, 793 |2, 296,976 2,438,954 [1,611,608 |12, 329, 777 

King, or spring: 
3-pound flat...... 1,585 3, 143 2,404 2,617 12,973 6, 000 7,584 36, 306 
1-pound flat... 24 hee. 4, 804 3,755 3, 804 5, 133 5,267 | 11,532 34, 295 
1-pound tall...... 32,785 | 40,092] 82,092] 59,452) 43,845] 37,959 | 76,870] 373,095 

otal sss ssee 34,370 | 48,039 | 88,251 | 65,873 | 61,951 | 49,296 | 95,986 | 443, 696 

Red, or sockeye: = 
3-pound flat.....- 29,041 | 53,825 52,033] 81,565 | 124,309 137,008] 122,236] 600,017 
1-pound flat...... 11,735 | 64,671 | 112,847] 86,395 | 89,612 | 151,864 110,491 | 627,615 
1-pound tall... ... 1,924,461 |2,083, 147 |1, 765, 139 |1,936,971 |2, 274,460 2,244,865 |1, 044,934 |13, 273,977 
14-pound nomi- 
1a Seen eee eee. 22) IL aes SRR Sd PAP ALR SP oe Soe Lae aeSC |S SSSRBS ss PRSEEAsAes 2, 293 

2-poundmominals | 2s 55555 Jk ee esac |lsseeaecees 6006) | Sacre ee sR eecpse |i tek Sone ee 6, 006 

Motaleat fs... 1, 965, 237 |2, 201, 643 |1, 932, 312 |2, 110, 937 |2, 488, 381 |2,533, 737 |1,27 , 661 |14, 509, 908 

688 |34, 333, 567 

1,277 

Grand total. .. .|3,739, 185 |4, 056,653 |4,500, 293 /4, 900, 627 |5, 947, 286 [6,605,835 |4,583 

a The number of cases shown has been put upon the common basis of 48 1-pound cans per case. 

AVERAGE ANNUAL PRICE PER CASE OF 48 1-PoUND CANS or SALMON, 1909 To 1919. 

Product. 1909 | 1910 | 1911 | 1942 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 

Coho, or silver......... $4.07 | $4.89 | $5.67 | $4.44 | $3.45 | $4.39 | $4.31 | $5.34 | $8.76 | $9.15 | $11.27 
Chum, or keta........-. 2.28 | 3.04] 3.72] 2.37] 2.21 | 3.37] 2.59] 3.34] 6.14] 6.27 6.82 
Humpback, or pink...} 2.40} 3.15] 3.94] 2.55] 2.58] 3.50] 2.78] 3.64| 6.44] 6.58 8.35 
King, or spring........ 4.32] 5.384] 6.48] 5.37] 4.04] 5.01] 4.63] 5.36] 10.40] 9.85] 13.13 
Red, or sockeye.......| 4.53 | 5.30] 6.33] 5.45] 4.54] 5.58] 5.82] 6.04] 9.48] 9.44] 12.98 

LOSSES AND DISASTERS IN SALMON-CANNING INDUSTRY. 

The heaviest losses of property in the salmon-canning industry 
occurred in southeast Alaska, the largest single item being the can- 
nery of the Alaska Pacific Fisheries, at Chilkoot, which, with its 
contents, waa destroyed by fire on June 8, 1919. The buildings were 
valued at $20,502 and the contents, composed largely of gear and 
supplies for the season’s operations, at $33,445, thus making a total 
loss of $53,947. Further losses in the same district were small build- 
ings valued at $6,822, boats and floating equipment at $19,123, and 
gear at $12,448. The total of all reported property losses in south- 
east Alaska was $92,340. 

35286 °—21——27 



48 ALASKA FISHERIES AND FUR INDUSTRIES IN 1919. 

In central Alaska a fire at the cannery of the Carlisle Packing Co., 
at Cordova, destroyed a web house and contents, the combined value 
of which was $30,144. Additional losses in that district consisted 
of miscellaneous small buildings valued at $2,000, scows and boats 
at $5,657, and gear at $7,550. In all, property valued at $45,351 
was lost in central Alaska. 

Losses in western Alaska aggregated $11,770, of which amount 
$4,450 represented the value of floating property, including the 
schooner Premier (292 tons net), which belonged to the Alaska Pack- 
ers’ Association, and was wrecked off the southern coast of the 
Alaska Peninsula while making the voyage from San Francisco to 
Bristol Bay. Small buildings and wharfs valued at $2,200 and gear 
wie at $5,120 constitute the other losses of property in western 
Alaska. 

The value of all property lost in Alaska in connection with salmon 
canning in 1919 was $149,461. : 

Thirteen lives were lost in this industry. In southeast Alaska one 
fisherman was drowned and three shoresmen were killed; in central 
Alaska one fisherman and one shoresman were killed; and in western 
Alaska two fishermen were killed and three fishermen, one shoresman, 
and one transporter were drowned. 

MILD CURING OF SALMON. 

The mild-cure salmon industry shows a marked advance in 1919 
over that reported in 1918. It was centered almost exclusively in 
southeast Alaska, the investment being credited wholly to that dis- 
trict. A total of 5,376 tierces of salmon was mild cured in Alaska in 
1919, an increase of 1,428 tierces over the production in 1918. Of 
this number, 5,194 tierces were packed in southeast Alaska, 7 in cen- 
tral and 175 in the western district. There were more than 30 pack- 
ers of mild-cured salmon, chief among which were the following 
concerns: 

Goemaere Fish Co. (Inc.).../-5-05...3.-2-2 bol ele ORE Le ahaa Washington Bay. 
yee. 

Port Conclusion. 
Port Alexander. 

Pacific Mild (Cure Co: 4... 22s8 .2 928. ee oe Oe ee eae Waterfall. 
Ketchikan. 
Cape Fanshaw. 
3 floating plants. 

Columbia & Northern Fishing & Packing Co.........-.. ara rede tae Wrangell. 
Vendsyseel ‘Packing ’Cot 5.22) i ctene ete eines oe cree ar eee Tyee. 
EL, R, Whompson . i225. yiccs es decemicinpe cet =. see eee eee Ketchikan. 
ColumbiaiSalmions Cos. 32 222) seer tt. Se eee eee eee eee Tenakee. 
MS B, DabhGiiGors. nsecac sabe icn.t aiaye sions fai ote ae erat eee Floating plant. 

oe WR Lae Sy 
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INVESTMENT, PERSONS ENGAGED, AND Propucts or ALASKA SALMON Mitp-CurING 
InpusTRY IN 1919. 

Item. Tierces.| Number. | Value. Item. Tierces.| Number. | Value. 

INVESTMENT.@ PERSONS ENGAGED— 
continued 

IRIAMES Meena settee case es Ree ee te 11 |$89, 388 
Operating capital... o.--|5-.----|a-cesecmns 547,006 || Transporters: 
Vessels: \YMINIES. Sogupoasacnod lossaoess 7b Nessceoc 

Power vessels over 5 == 
tons eet ek [erseorss 23 | 86, 888 Grand totel.......!........ Saiee taghleeeaeee 

Net tonnage... -lse--2-0- 407: coe aae == = 
1p one cack asd RRs 1} 3,000 PRODUCTS. 

Net tonnage: o.|o...5.25 iL 7Gaee cece | 
Launches under 5 Southeast Alaska: Pounds. 
Hig awedodesosooedlseeacaee 9| 5,124 Coho salmon......-. 28 22,600 | $4,656 

Rowboats and skiffs.}....---- 10 347 Chum salmon...-..-- 2 1,600 140 
Lighters and scows..|.....--- 4] 9,850 King salmon....-..-- 5, 164 |4, 130, 800 |874, 879 

Apparatus: — 
WANCS Meese eeeaccec clase case 4 32 Total.......-...--| 5,194 |4, 155,000 |879, 675 

{NEMS oe odaccond loscesaco||pdocososcc 741,635 || Central Alaska: 
== King salmon.....--. 7 5, 600 950 

PERSONS ENGAGED.@ oe 
Western Alaska: 

Fishermen: King salmon......-. 175 | 140,000 | 36,175 
\ iLO GSE? Sagan eence hel aEaesee OP eee oe ae —--! = 

[= =| = == Grand total....... 5,376 |4,290,600 |916, 800 
Shoresmen: 

WWIRITOS Sacco se cslot on see LOL: foci. 
IN ATV ESS eae snot scien ee coe Si Pee cae 
ISU ATIOSC Sejerasteiatele ier ara = =e ete hemes: 

Totalsaesasetees ac seen cs 1H) Webdeees 

a Southeast Alaska only. 

SALMON PICKLING. 

The salmon-pickling industry of Alaska in 1919 shows a general 
shrinkage in all directions from the high figures of 1918 and in such 
proportions as to be little less than a collapse of the industry. In 
comparing the records of 1918 with those A 1919, some interesting 
facts are disclosed. Southeast Alaska had 7 plants in 1918 as against 
none in 1919, and an investment of $278,306 in 1918, as against none 
in 1919; central Alaska had 2 salteries in 1919 as against 9 in 1918, 
and investments of $236,261 in 1919 as compared with $492,160 in 
1918; western Alaska had 9 salteries in 1919 as against 11 in 1918, 
and investments of $354,161, as compared with $592,491 in 1918. 
There was a total decrease of 16 salteries and a smaller investment 
by $772,535. 

The reported pack of pickled salmon was 8,110 barrels, valued at 
$195,447, as compared with 56,890 barrels in 1918, valued at $1,079,881. 
All pickling operations in southeast Alaska in 1919 were incidental to 
more important undertakings, while a considerable part of the pack 
in central and western Alaska was prepared by concerns engaged 
chiefly in other fishery activities, particularly salmon canning. The 
most important packers in the respective districts were as follows: 
Southeast Alaska, Pacific Mildeure Co. and Columbia & Northern 
Fishing & Packing Co.; central Alaska, Shumagin Packing Co. and 
Universal By-Products Co.; western Alaska, Alaska Packers Associa- 
tion, Bering Sea Salmon Packing Co., Golden Gate Salmon Co., Libby 
McNeill & Libby, Peter M. Nelson, and Alaska Salmon Co. 



50 ALASKA FISHERIES AND FUR INDUSTRIES IN 1919. 

One noteworthy change in the ownership of salteries occurred in 
western Alaska when the plant of Olson Bros., at Koggiung, was sold 

to the Bering Sea Salmon Packing Co., of San Francisco. : 
Losses in the salmon-pickling industry were small, consisting wholly 

of miscellaneous gear, valued at $3,550. 

INVESTMENT, PERSONS ENGAGED, AND Propucts or AtasKa SatMon-PICKLING 
Inpustry In 1919. 

Item. 

INVESTMENT. 

Salteries. <<crcceemcececotemeneies cen 
Operating capital. ....2....25.--- 
Vessels: 

Power vessels over 5 tons..--- 
Net tonnage==.<22-2..-5--- 

Sailings 22552 seer eer 
Net: tonmares--2.eee. -2- 

Launches under 5 tons.....-.. 
Rowboats and skiffs.........- 
Lighters and scows...........; 
PPO ATIVEDs s4-Renice cee cee ta 

Apparatus: 
HaliseinesN- oscecs ccestess = 

WathOmSscsn tess scene ee 

Mathomshscescite cee sess 
Pound nets, driven........... 
Wiheels.- <2. cesses che fb Fe 

Transporters: 
Wrihitessas.. shige ee ad NS 

PRODUCTS.@ 

Southeast 
Alaska. 

Quan- 
tity. 

Value. 

Central Alaska. | Western Alaska. Total. 

Quan- Quan- Quan- 
tity. Value. tity. Value. tity. Value. 

No. No. No. 
2] $36,955 9 + $102, 750 11 $139, 705 

ewe dete 1295736) |e ee cael eels 346) |eoa- ees OnIMORe 

2] 11,000 3} 23,000 5 | 34,000 
1G is) acarcretereteorare | ee ore COMIN era cc staverne'e 13 |saseet ce 

n eelactal ie nceateciens 3 49, 725 3] 49,725 
aeacoase eeescacanc OOS eae scenes oe a 
ars |e eee 1 9 16, 800 9| 16,800 

32 1,920 47 10,015 79 | 11,935 
ee ee sc 5 6, 800 5 6, 800 
Mga NN eee rese 1 2, 000 1 2,000 

ene mes IB PE pera 7 800 7 800 
A phe Pa| sai e BTS 300. easee eee 300) 2 eee 

1 DUROOI|E ea eeese | Se eel 1] 2,800 
200i Beasccte| eee owen cocker sae 200 eee 
14 3, 850 110 | 10, 225 124 | 14,075 

10505) 2 zijercreeress a Wate) |jooeee seer Ws 488d Gasser 
Sle SO NOOO M| marseencen | Mi Sete ss 5 | 50,000 

hee Jase sere 700 2 700 

Coho; orsilver:ss24 <2 seceeenere es 
Chum) orketace-< 72ers. eee 
Humpback, or pink: -=.s-----c-e 
Kin g}.0r Spring .s2- sas ceeeeeee ee 
Reds or sockeye--n4- cee «aera 

|} | — | | | 

L eee PT Ee 45 aoe 

eres QW daar ae oes 

Ste sbed 84 | wesss3e 

Barrels. 
$13, 206 204 3, 024 

2,080 27 135 
260 50 700 

4,542 8 232 
355 587 12, 380 

20, 443 876 16,471 

a Bach barrel holds 200 pounds of fish. 

Slee. Se eeree 7 ee 
2 | Sarees P| eeeeoce 

104). acer ee SU ea. SS he 

183) 5.2 Seeee4 26% \seseseee 

Barrels Barrels. 
292 5,918 | 1,202] 22,148 
41 555 138 2,770 
45 548 121 1,508 

618 16, 267 867 | 21,041 
5,183 | 135,245 | 5,782 | 147,980 

6,179 | 158,533} 8,110 } 195, 447 

ee 

} 
4 
; 

§ 
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SALMON FREEZING. 

The output of frozen salmon from Alaska in 1919 was prepared by 
six companies in southeastern Alaska engaged primarily in the 
freezing of halibut and the canning of salmon. For that reason, no 
investment is credited to this business and no persons are shown as 
employed therein. The companies referred to were as follows: 
Booth Fisheries Co., Goemaere Fish Co. (Inc.), Juneau Cold Storage 
Co., Libby, McNeill & Libby, National Independent Fisheries Co., 
New England Fish Co. 
There was produced in Alaska in 1919 a total of 1,552,480 pounds 

of frozen salmon, valued at $130,355, a decrease from 1918 of 325,442 
pounds in production and of $40, 509 in value. 

QUANTITY AND VALUE oF SALMON FROZEN IN ALASKA IN 1919, By SPECIES. 

Species. Pounds. | Value. 

CONOMOE SULV elses ae sere ene se Mem ertaohe Me sia sical sbegac castes vissisaeececacte ss 254, 784 $27, 022 
(Cains Oe eo St os Gs aoe gre aaboSno GOOD C Acme E SS aR oBCOemee = Be Gece Sie ate Oni mee es ae 437, 878 28,651 
Humpback, OW Plc wyT ee keane ea Jos Soe we Lk om aeecee cance 356, 680 17, 834 
PRG ONS OEIM OSes S Sasteteraiers o acie <class a Secialn ome eile elnwrecituaatewelaiaGajae a okie aca obiow ae 396, 213 46, 156 
1Gials, GR SINE ON Os6 Sgt Son agedaas ose dooce se Sea nd ae Bee SO p DS CHE Snoop DoSE rE SEE neaobor 106, 925 10, 692 

TOUR Eee emesis = ct canes Semele Hee tenselsinelaitls ot ciemicdictineeseecaaick 1, 552, 480 130, 355 

FRESH-SALMON TRADE. 

The fresh-salmon trade of Alaska in 1919 was confined wholly to 
the southeast district. Nearly all of this business was inc idental to 
the canning and mild-curing industry, there being only three firms 
whose chief trade was dealing i in fresh’ salmon. They were Knutsen 
Bros., at West Point, and H. “Bergman and the Fresh Fish Co., both 
at Ketchikan. The quantity of salmon sold fresh in Alaska in 1919 
was reported as 5,208,327 pounds, valued at $356,688. This is an 
increase in production of 947,412 pounds, and in value of $20,112. 

INVESTMENT, PERSONS ENGAGED, AND Propucts or ALASKA FRESH-SALMON 
. TRADE IN 1919.4 

Item. Quantity.| Value. Item. Quantity.| Value. 

INVESTMENT. PERSONS ENGAGED. 
Number. 

Operating. capital. .2.. se ccssectlodevcce ewes $27,685 || Fishermen: Whites............ a} he ea a 
\WETSES OG BS Sa ee el eee rn 27,581 || Shoresmen: Whites............ Silancmieas 
Matincnosteot scotc soot ce cace 2 2,800 |} Transporters: Whites........-.. OS | ee eae 
OW DOAtSeee ee cies: ~ 0). c2ck 11 470 | 
Seines, haul (100 fathoms). ..-. 1 150 DLotalseen sss seceecese: Of te oteate 
Gillnets (105 fathoms) = Jobo so 2 150 SSS SS | SS 

Pound nets, driven.........-.-. 4} 43,000 PRODUCTS. 
Pound nets, Momtinges wesc. 1 2,500 Pounds. 

SSS Coho; ‘or silver: .!2.-:-...52..-- 1,306,698 | $71, 694 
Ota lessees ce cicccess |e sceeceie 1045 500)| 1s Chum, or ketas--o--2 22.500 lock 420,722 | 15,334 

Humpback, oripink ssiPeirit i 450, 429 9, 703 
Keine vor Springs essen cgeeee ones 2,695, 854 | 242,756 
Redon sockeye--sasssssocese == "334, 624 | 17,201 

DOtal cas ceteesewccesee 5, 208, 327 | 356, 688 

a Confined wholly to southeast Alaska in 1919. 
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DRY SALTING OF SALMON. 

The dry salting of salmon in Alaska in 1919 was represented by 
the activities of a single packer, the Kuskokwim Fishing & Trans- 
portation Co., at Apokak. The investment was increased from 
$58,345 in 1918 to $103,862 in 1919, the increase being accounted for 
entirely by the inclusion of the value of certain vessels not reported 
in 1918. 

INVESTMENT, PERSONS ENGAGED, AND Propucts or ALASKA Dry SALtTINnG or SALMON 
IN 1919.¢ 

Item. Quantity.| Value. Item. Quantity.| Value. 

INVESTMENT. PERSONS ENGAGED—cont. 
Number. 

Plan tS ee saga soee see e eee 1 | $10,000 |} Shoresmen: Number. 
Operatingcapital: ses ee eeeeee (pee eeeeee 29,162 Wihites 22 ee esa 3) sets 
Power vessels over 5 tons ....... 4| 63,000 NATIVES nn ceetenrciee seers Pi Mtge ee 

INGULONNA SOs ceeeeE ees eeee es 4233/5. eee se Transporters: 
Wanches ty. sere oe eater iL 200 WILE 22 ooasteeanee cece aI es nS Are. 6 
Seine and rowboats............- 16 900 —_—_—_ 
Gill nets, 1,160 fathoms......... 20 600 Motel accent Semi eee eee 30r eae 

Totalie reir sis skconasaa| see eee ae 103, 862 PRODUCTS. 
————— Pounds. 

PERSONS ENGAGED. Coho, or Silver: =..-2-<cscck seen 71,670 | $7,167 
Chumior ketar: 2 - e- - eemene 15,104} 1,359 

Fishermen: King, or/SpFing.=.22..<e-eeeene 110, 820 7, 757 
IWhitGS') saa. cieces seacentosk 1O eee ees Red, or Sockeye. . .--. Si oe ees 14, 650 1,318 

PO tall 5 rasa. crsiaw sers e sige eae 212,244 | 17,601 

a Confined wholly to western Alaska. 

DRYING AND SMOKING OF SALMON. 

The drying and smoking of salmon in Alaska is not an essential 
branch of the salmon industry, though a considerable quantity of 
salmon is doubtless so prepared and used locally, chiefly by the 
Indians. Statistics of the number of salmon used in this way are 
unavailable, but a conservative estimate would place the quantity 
at 400,000 pounds, having a value of at least $40,000. In addition 
to this, the Juneau Cold Storage Co. kippered 15,000 pounds of 
salmon, valued at $3,000. . 

SALMON BY-PRODUCTS. 

The most notable change in the salmon by-products industry was 
the withdrawal from Alaska of the Fish Canners By-Products Co., at 
Ward Cove. This company met with misfortune in 1918 by the loss 
in transit of new machinery intended for installation in its oil and 
fertilizer factory, and as a result it decided not to operate. The 
lant was then offered for sale and remained idle in 1919. 
The Pacific American Fisheries was the only concern in Alaska in 

1919 utilizing the offal and other fishery waste at its canneries in the 
production of by-products. It operated plants in connection with the 
canneries at Excursion Inlet in southeast. Alaska, and at Ikatan in 
central Alaska. As thése reduction plants were incidental to the 
canning of salmon, no investment in the by-products industry is 
shown for 1919. ‘The products were 362 tons of fertilizer, valued at 
$18,680, and 966 gallons of oil, valued at $966. 

ee ae 
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HALIBUT FISHERY. 

The large halibut banks of the North Pacific Ocean are located 
largely in extraterritorial waters. They are fished by vessels from 
Seattle, Prince Rupert, and Alaskan ports, to which places fares are 
delivered. There are also large banks off the coast of British 
Columbia, Washington, and Oregon, which are visited by these same 
vessels. The impracticability of making the necessary segregation 
of catches, i order to show how much of the total production of 
halibut from the Pacific Ocean should be credited to the respective 
regions, is at once obvious. ‘The statistics appearing herein include 
all catches delivered at ports in Alaska and at Seattle by American 
vessels fishing on Yakutat, Portlock, Albatross, and the banks 
adjacent to the coast of southeast Alaska. A total of 14,278,791 
pounds is thus accounted for. American vessels also delivered at 
Prince Rupert and Vancouver a total of 11,761,750 pounds of halibut 
which in all probability came largely from the Alaskan banks. 

STATISTICAL SUMMARY. 

The investment in the halibut industry in 1919 was $1,979,457, as 
against $2,594,292 in 1918, a falling off of $614,835. The industry 
gave employment to 867 persons as compared with 1,186 in 1918, a 
decrease of 319. Production increased from 13,869,706 pounds in 
1918 to 14,278,791 pounds in 1919, a total of 409,085 pounds. Values 
dropped from $1,667,686 to $1,550,605, a decline of $117,081. 

The principal handlers of halibut were Libby, McNeill & Libby, at 
Taku; New England Fish Co., at Ketchikan; Alaska Fish & Cold 
Storage Co., successor to the Glacier Fish Co., at Scow Bay; Booth 
Fisheries Co., at Sitka; Juneau Cold Storage Co., at Juneau; National 
Independent Fisheries Co., at Juneau; Ripley Fish Co., at Ketchikan, 
Wrangell, and Petersburg; and the San Juan Fishing & Packing Co., 
at Seward. 

One fisherman was drowned while engaged in halibut fishing. 
Minor property losses aggregating in value $10,000 were also reported. — 

INVESTMENT, PERSONS ENGAGED, AND PRropucts or ALASKA Hatiput FISHERY IN 
1919. 

Item. Quantity. Value. Item. Quantity. Value. 

INVESTMENT. PERSONS ENGAGED. 
Number. 

Fishing vessels: Number. IWNIGeS saan Seon wee oscsese S637 |S cacescnes 
Steam and gas......... San Sl t40 S00) NNativesia. cccte sco. soceees 3) | Seen Seeese 

Net tonnage....... 1 TY (al ees JADANESO Mee Macnee: mae Le: | Reece we 
Ont i Aaa tame eee Gmiee neec 560, 000 | 
WeatinGhessseece seen sce. 5 11, 451 PL Obaleeee tere aie Sh7e hee eee 
Dories and Scows...... 192 10, 200 - 

Fishing apparatus..... Seedlsepsccoseccc 51,550 PRODUCTS. 
Shore. propertyiascessices o</220228 5 oa82 205, 356 Pounds. 

—_—_—_———_|— — || Fresh (including local)...-| 7,783,179 $880, 433 
Motaleessanes seam --< | 52 sess aoe TSO NAO velllSTOZEMe Sse bascotccoe~ cogs 6, 495, 372 670, 147 

Canneds sees Sa ee coe 240 25 

Totals ay3 vse clan 14,278,791 | 1,550,605 
en 
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HERRING FISHERY. 

The herring industry of Alaska suffered a decided setback in 1919, 
due to a weaker demand for Alaska pickled herring. Packers ex- 
perienced great delay in marketing their products, the explanation 
bemg that the importation of European herring had closed the large 
eastern markets to the Scotch-cured herrmg from Alaska, and that 
the Norwegian-cured herring from Alaska were virtually unsalable. 
A further reason may be given for this unsatisfactory condition, 
namely, faulty packing and poor selection, both of which are matters 
wholly within the control of the packers. Any difficulty they en- 
countered in the disposal of herring so packed may be easily under- 
stood. If the industry is to survive and expand, it is imperative 
that goods of high standard be produced regardless of method of 
cure. 

A review of operations in 1919 would indicate that packers recog- 
nized the fact that Scotch-cured herring are preferred in American 
markets to those of any other cure. This is evidenced by the statis- 
tics for that year, which show that the bulk of the pack was prepared 
according to the Scotch formula, though the total production was 
considerably less than in 1918. 

STATISTICAL SUMMARY. 

The investment in the herring industry in 1919 was $900,572, a 
decrease of more than 50 per cent from the amount reported in 1918. 
This was partly due to a change in classification of some operators, 
but a further cause was the failure of a number of packers to resume 
operations in .1919. The number of persons employed was 427, or 
approximately 50 per cent less than in 1918, when 884 were reported. 
The herring products in 1919 were valued at $1,676,170, as compared 
with $1,819,538 in 1918, a decrease of $143,368. Canned herring 
was the leading product, representing in value more than 50 per cent 
of the total output. Scotch-cured herring took second place, al- 
though there was a decline in production of 20 per cent and a shrink- 
age in value of approximately 40 per cent from 1918. The produc- 
tion of Norwegian-cured herrmg dropped to 11,080 barrels, or a 
falling off in output of 73 per cent as compared with the pack in 1918. 

Losses in the Homise industry aggregated $7,360, of which amount 
$2,600 represented the value of apparatus and other equipment, and 
$4,760 the value of 281 barrels of pickled herring. 
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INVESTMENT, PERsoNs ENGAGED, AND Propuctrs or ALASKA HeErrinGc FISHERY 
IN 1919, 

Southeast Western 
Aas ea Central Alaska. ING RIEE Total. 

Item. 

None Value. pi Value. ieee Value. | Number. | Value. 

INVESTMENT. 

Rlants Operated 2-4). .a-weaen 4 | $98, 192 6 | $92, 491 1 | $12,000 11 | $202,683 
Operatinpicapitalys veces aces 4|Seinaeee | 224,866 |.....-- 257,550 |------- ae ZOo iil letetsinta wicteciers 506, 699 
Vessels: | 

Power vessels over 5 tons... 8 | 41,500 8 | 37,300 i 6,500 17 85, 300 
Net tonnage:--:.2:-...- 195M seas ts 1S4F wat See 1b RE eeee S40b teak 

Launches under 5 tons..... 2 6, 592 5 7, 500 1 1,000 8 15, 092 
Boats, row and seine......- 22 1, 860 26 1,375 11 1, 000 59 4,235 
Lighters and scows.....-.-.- 8 | 12,500 8 9,700 2 350 18 22, 550 
IPIGATIVeI sane ss come aets she 1 De  Becsech poscncacd Debnodl boroscoce 1 1, 500 

Apparatus: 
FIaMISGINGS seceee see eee =o 6 | 10,500 10 | 13,077 2 530 18 24,107 

MatnONIste see beer ceeae DOO Se. 25 eee 1 GS5a/Pee se oe 2005 |. ceases at VG Pa aa ae 
Pursesoines ae eee eee 10 | 21,061 3 8, 000 6 3, 500 19 32, 561 

Bathoms: osc 2202 ds 4\= 1577310) Bercoaood 240) soosScenc (00) | po aseesce 2320 serene xt 
Gilli Ouse rae seen eee stele pectic |scisc'sircis 14 1, 860 100 1, 500 114 3,360 

HMathOMSsasasese scot |pcme ens |sscacen ce 700) Sem-eee Ey CO00| San ceeenrs 2,400) |22% ak 
IDMesaGiSl4- ch nee eeHece econ ACeo sda] pamaecors 2 1 pSorEsalbssnonss= 2 10 
IPOUNGINGES Nee ee near ne [Seen ces | oiscieaas 6 QES7D Woosectes Lsesecbes 6 2,475 

Motalt sso 2 eco oe = hae |e ween 418.570 oc else 4315338) |Z <1 « OUNGG35\|Feseerrssaeee 900, 572 

PERSONS ENGAGED. aa 

Fishermen: 
Wihitesior 3 e550 cca seete Gy (A Beceee ooe Bi lon cceeiems Oy Saccseese TOF assests 
INSULVOSaso= cece oare cee eee 3. |tsescceas S| ea oe aes ay See SS D3 [ra wracte s\arere 
Others see ee ee SCE See cae Ki}. ||- Sees 5 ko saner| leeds 22 DUE ose 

Mota ccno ae coceee sees MOO Se seccctes 63h |osee<isene 7A al ee re ‘15Ou See are 

Shoresmen: 
Wihtless. 2224-5 fs.etae 2 aces BSA aaeesa cite 867 Soenn cca PEE AS SARE 50a 
INBEV ES Societe case benise diy fstaictetenoetere! 24. |i sedeete YA Ae aoe 102 esc 
Qtherstei a2 as. eecsceccs cee See cra sete create | eisieieateiaieia|| samictere| Semiee ere 1 eee: 

MOtA sei caeeilesgemace nics 16 | 23 cpreaeice DVO" |S ateeoee = dike ee see teres 2635 oe sears 

‘Transporters: Wikites =. --.4..25|s°-2-6=|s-2s-5- << hh Rpeeceacal Se scnany Beaseanae Bujtessose os 

Grand total.............. 1519 |32-=1-1-= = 178 |------.-- WS} |oocs305 3 CO xo cme 

PRODUCTS. 

Canned aes CA) ase al on men be caseuas| pcescer saecncecdl Senceer Saaesace. @6, 357 40,395 
Canned -pound cans) i 2s5. 2 | Ast E le asst ee ll aenwcs lSeecceeers |e ecw eles enicie a95, 448 811, 366 
Dry saltedtoritood cases peep oceans |sasene setel| se ceice pesto iswec!| = anaiae Haelseremiatss b 510, 000 20, 150 
PrEshtOLDAlus sMecus ee emecies soc acucscs| Doce eats sete Wanlseseescesleetacscsesancoe b 1,254, 926 11,210 
TOO VgiN Haye EN ososhoosasenesds|koonss5|bonse soc) pootosd| boocaSsce|psecosd|scacnease b 2,444, 655 24, 246 
Pi ckledtormbalte terse cee tel sence cll cece oseieetees 2 Peek aames|Ceasake [essences b 40, 000 800 
Pickled for food, Scotch cure...|.......|..---...-|.-..... ae See ees) Ete eens 6 7,718, 985 451,240 
Pickledworfood Spiceda sp ceces [nee sear seine see (Se ceene | iad awecini oaasws|seconeies b 11,715 1, 676 
Pickled for food, Norwegian 

CULO! saacns cas ca cce ees acisab sec |ccccue |Saceamet cle ccaodlSeccecved|? davertt | Saecccaes b 2,216,120 147, 634 
MentiliZer-c ssc ic sects caecscmen|socss tel soseweseelocactece lencuadach|boesdualessceeess ¢ 856 56, 653 
OIE cc ceacscesnee BS Sear snd (hace a | ee eee eae | ase nel ade ee aS So eomcs 4169, 374 110, 800 

MOtal: Lsecscecsceceslcanc|sesse se Socces ees boscess ee AsSops|besoote| beeeos 554) Eosceoacbec= 1, 676, 170 

a Cases. b Pounds. c Tons. @ Gallons. 

COD FISHERY. 

The outstanding facts in connection with the cod industry of 
Alaska in 1919 are a decrease in production of 23 per cent as compared 
with that of 1918 and a reduction in the number of operators from 32 
to 19. The most conspicuous withdrawal from this field was that of 
the Northern Fisheries (Inc.), which in 1918 was likewise the most 
conspicuous accession to the list of operators. Other withdrawals 
were said to have been occasioned by the lack of transportation, a 
difficulty which could not be overcome successfully, since no regular 
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steamer service was maintained in western Alaska. Other operaturs 

claimed that their business was injured by the importation of cod 
from Japan with which they were unable to compete. 

Bering Sea retains its supremacy as the chief field of production, 

though very considerable catches were made on the banks of the 
Pacific Ocean south of the Alaska Peninsula. Winter fishing in 

the vicinity of the Shumagin and Sannak Islands is carried on rather 

jadsteronily since the introduction of power dories, previous to the 
use of which it constituted a prosperous industry. The reason as- 
signed for the decline of the winter fishing is that the fishermen are 
not able to handle the additional weight which the installation of 
power in the dories has meant when it becomes necessary to launch 
or haul out their boats. The common dory was easily handled on 
the beaches. 

VESSEL FISHERY. 

Two important changes occur in the list of companies and individuals 
carrying on the vessel cod fishery of Alaska in 1919; one is the omis- 
sion of the Northern Fisheries (Inc.), which did not resume operations 

after 1918, and the other the addition of Lars Mikkelson who pur- 
chased and sent north to engage in cod fishing in the vicinity of the 
Aleutian Islands the steamer Dora, which by reason of its years of 
faithful service to the people of western Alaska, is now the most noted 
vessel in Territorial waters. The small gas schooner Alice, used by 
the Northern Fisheries (Inc.), in connection with its shore station at 
Kodiak, is now shown under the name of the W. J. Erskine Co., while 
the schooners Charles Brown and Azalea and the gas schooner Valdez are 
dropped from the list. The Allen A, belonging to the Alaska Codfish 
Co., was reported a total loss by being blown ashore on Unga Island 
early in the year, but subsequently it was hauled off and towed to 
Seattle for repairs, and finally sold. The Fanny Dutard, owned by 
J. A. Matheson, was withdrawn from foreign trade in which it was 
engaged in 1918 and reentered the Bering Sea cod fleet in 1919. 
No other changes were noted in the vessels operated. 

AwuasKA Cop FLEET IN 1919. 

Net 
Name. Rig. tonnage. Operators. 

City of Papeete.........-- Schooner--peesse=see 370 | Alaska Codfish Co., San Francisco, Calif. 
Glendale Giese se eee ass doe nase 281 Do. 
Ma weema.- cick cs ee.d~ anlsemee SO Waenoaee Beane 392 Do. 
Masco sje ShR Ga ees Power schooner. ---. 23 Do. 
Mlasco LL cz ascetic =| cine OOsja-eesesoeer 5 Do. 
INI ASCOMM AE 35 sccmcae nce se | saaee dO se eeaeeee 8 Do. 
Mrig ecko aoe eaacese nee eeere (Wear dsnoqonsece : 9 | Alaska Ocean Food Co., Seattle, Wash. 
Kanny Dutard]---.2----| Schooner=--2osess- 252 | J. A. Matheson, Anacortes, Wash. 
Dorasccs o-oo Steamer -eee == 217 | Lars Mikkelsen, Seattle, Wash. 
Jon A2 cu secee eos aaeaee Schoonero.sc2 ese. 235 | Pacific Coast Codfish Co., Seattle, Wash. 
Chas=Ri Wilsons. -cees-e | ae GO! seesee vaeaee 328 Do. 
Maid‘of Orleans 2222 2--ee|eeee= dOssccec cee tases 171 Do. 
Alice do 220 | Robinson Fisheries Co., Anacortes, Wash. 
Wawona 413 0. 
Sequoia 324 | Union Fish Co., San Francisco, Calif. 

il 328 Do. 
339 Do 
328 Do. 
14 Do. 

223 Do. 
30 Do. 
10 Do. 
15 | W. J. Erskine Co., Kodiak, Alaska. 
10 Do. 
7 Do. 

a Re Soe nr 

fre DS ete be Nah are eS 

ee, 

eee 

SE i a BS DSBS ORS a EG BE ARP IAINE © Cl 
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SHORE STATIONS. 

Only two concerns in southeast Alaska reported having handled 
any cod. They were Libby, McNeill & Libby and the New England 
Fish Co., both of which froze a few tons of cod incidentally in the 
freezing of halibut. The more important operators in central Alaska 
were the Alaska Ocean Food Co., at Port Chatham; W. J. Erskine Co. 
and O. Kraft & Son, at Kodiak; Shumagin Packing Co., at Squaw 
Harbor; Pacific American Fisheries, at Ikatan; and the Union Fish 
Co. and the Alaska Codfish Co., at several stations in the Shumagin 
and Sannak Islands. 

STATISTICAL SUMMARY. 

The investment in the Alaska codfish industry in 1919 was $1,286,- 
075, which is an increase of $14,957 over that of 1918. <A total of 
702 persons were employed as compared with 697 in 1918. 
A total of 10,893,312 pounds of cod was produced, having a value 

of $825,990. This is a decrease of 3,169,648 pounds in production, 
and $131,194 in value. 

INVESTMENT, PERSONS ENGAGED, AND Propucts or ALASKA Cop FiIsHERY IN 1919. 

Item. Quantity. | Value. Item. Quantity. | Value. 

INVESTMENT. PERSONS ENGAGED—contd. 
Number. 

Value of shore stations......|........-... $139, 070 || Transporters: Number. 
Gostiofoperations. 25. 2.22s|becsss-nee= - 196, 590 Winiteeeecenee ss epee ee 173 oe sees 
Wa POSpaide seer eamaecnclecscmcac eens 546, 063 |. 
Vessels: Grand: total... =o. ccc-- LODE tees ee 

Power vessels over 5 tons 10 114, 644 ——— | 
Net tonnage.......- DATE pee ee PRODUCTS, 

Launches under 5 tons. . 50 26, 915 
Sailing vessels.........-. 14 239, 070 || Vessel catch: Pounds. 

Net tonnage........ BSI SE Sener Dry salted cod.......... 8,015,668 | $638, 880 
DOTIES siacisncctwa cess. 292 14, 590 Pickled icodscessasnee nee 416, 398 20, 837 
IPIlGdtiVErSs ssa se 6 0 2 250 HroOzen codes aeene see 86, 971 4, 209 

Apparatus: . Ronpties: = enacts eee 17, 400 - 1,740 
Seines (75 fathoms) ..... 1 250 | 
Gill nets (75 fathoms)... 1 195 Totals: ss see nce aes 8, 536, 437 665, 666 
PHOOKSE cece te sccees cen 3, 024 53 Sa ee 

MINS eee oc ocseactelses. 1, 246 8,385 || Shore-station catch: 
ee Dry-salted cod.......... 1, 813, 675 134, 417 

Totale a sescess Shicctulcs ee 1, 286, 075 ickledicods-ss.- ssecere 539, 700 25,177 
= Stockfshw esis: 5. en) 2,900 700 

PERSONS ENGAGED. MPONEUCSE Mocca cen cice ee 600 30 

Fishermen: Totalletetaeeeccp a? ! 2,356, 875 160, 324 
MOB 2a Sas = 

ol Beane Total: 
2s a Oy Dry-salted cod.......... | 9, 829,343 773, 297 
————— ickledicod ess scccc cece 956, 098 46, 014 

SOEE ASS. Frozen cod.. 86, 971 4, 209 
|__| Stockfish.... 2, 900 700 

Shoresmen: TLONGUCS Hate o see see | 18, 000 1,770 
WYIUO eer cncccciscsceees 2B:!| Sadiectee sok | 

Wotalasesscsccces ~~ 10, 893, 312 825, 990 
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WHALE FISHERY. 

SHORE STATIONS. 

Three companies were reported as having engaged in whaling opera- 
tions in Alaska in 1919. They were the United States Whaling Co., 
at Port Armstrong; North Pacific Sea Products Co., at Akutan; and 
the Pioneer Mining & Ditch Co., at Nome, the latter concern taking 
only the beluga or white whale. 

The United States Whaling Co. operated three steamers in whale 
killing, Star I (133 tons), Star IJ, and Star III (97 tons each). The 
North Pacific Sea Products Co. employed a fleet of four steam whalers, 
the Kodiak and Unimak (99 tons each), the Paterson (77 tons), and the 
Tanginak (71 tons). The steamer Elihu Thompson (448 tons) and 
the barge Fresno (1,149 tons) were used as transporting and refriger- 
ating vessels. No losses were reported in this industry. The re- 
sults of the season were exceptionally gratifying, a large number of 
whales being captured. 

STATISTICAL SUMMARY, 

The investment in the whaling industry in Alaska in 1919 was 
$1,790,867, an increase of $439,896 over 1918. Employment was 
given to 311 men, or 14 less than in 1918. The value of the whale 
products was $1,027,200 as compared with $834,127 in 1918. Whales 
be the number of 580 were taken, exceeding the number taken in 1918 
y 132. 

INVESTMENT, PERSONS ENGAGED, AND Propucts or ALASKA SHORE WHALING 
OPERATIONS IN 1919. 

Item. Number. Value. Item. Number. Value. 

INVESTMENT. PRODUCTS. 

Vessels: Whales: 
Steam and gas........-. 8} $415,000 Minbackse soc ocereee ae O70} ee toe ee 

Net tonnage....-.... Ua DS No eae eS VODA esr ee 
IBATLC? Si whekcnsn teense 1 30, 000 68 

Net tonnage........ 1,149) Resets: 2 a 
Launches under 5 tons . 2 1, 400 
IROwboatStessosseaec ce = 2 60 
SCOWS: cet cieeds sacs cae 2 400 
Pile/driverl-2s. sess 2.22 1 150 

Valusiof plants 2222822 ce lisoeeceeesce 427, 339 ——————— | 
Cashicapitali seis scbcccc|2. 5 Bere 6335039) || Wihaleoil se 5. - scene. @ 875,374 | $656, 510 
Wages paldoe fk. os cbeacc bade cmeeeeee 2835379 || Spermcoll te eonema asset eee ee @ 377, 032 276,344 

~ Hertilizer,meat..-..--2----- b 2,060, 000 76,420 
Totals oie cc Sais sbesice|acas eae 1,790,867 || Fertilizer, bone..-..-.--.--- b 538, 000 13, 472 

——<—————— |i] ate efor Oa ea ee b 13,647 2,729 
PERSONS ENGAGED. Ty ory, |spermins So-sse-eeeaee b 746 925 

Meat, frozen vs. .22ss-seeee ee b 50,000 1,500 
Whites: =.25.ccesseccsesles, 226\|panceeete ————— 
INALLVES2oseeneas. ee eeeeeeee 711i ae ere Total ecrriise seen |Seeees soceae 1, 027, 200 
Japanese: © o2222-sssegecieosce HO ieseccsscen 

Total? shisses.to sees SiG To ee eee 

@ Gallons. b Pounds. 

Or ea ste et a 
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CLAM CANNING. 

The only reported clam canning in Alaska in 1919 was carried on 
by three companies in the central district. Two of these, the Pioneer 
Packing Co., at Cordova, and the Pinnacle Rock Packing Co., at 
Boswell Bay, Hinchinbrook Island, continued operations in accordance 
with the custom of preceding seasons, obtaining their raw product from 
the beds between Hinchinbrook Island and the mainland from Cordova 
to Katalla. The Surf Packing Co., a new concern, opened a cannery 
at Tuxedni Harbor, on the west shore of Cook Inlet, and made a 
small pack. It operated in virgin territory where clams were said to be 
fairly abundant, but on this point there is no trustworthy information 
at hand and nothing is known of the size of areas occupied by the 
clams. As that company was also engaged in the canning of salmon, 
it is Shown in that category and not listed as a clam cannery. It is 
also indicated elsewhere in this report that the Pioneer Packing Co. 
entered the salmon-canning business for which reason its classification 
was changed from the clam to the salmon industry, and the invest- 
ments entered accordingly. This leaves the Pinnacle Rock Packing 
Co. as the only concern engaged exclusively in the canning of clams. 
The Lighthouse Canning Co., the pioneer clam-packing concern of 
central Alaska, sold its cannery at Cordova and ceased to operate. 
The Hillery-Scott Co., its successor, did not pack clams. Aside from 
the changes in the character of operations as noted above, the smaller 
pack in 1919 in comparison with that of the two seasons immediately 
preceding would presage a diminution in the supply of clams. 

The investment in this industry in 1919 was $147,167. Employ- 
ment was given to 237 persons, an increase of 55 over 1918. The 
total pack was 33,765 cases as against 43,575 in 1918. The products 
were valued at $184,363, as compared with $214,504 in 1918, a de- 
crease of $30,141. 

INVESTMENT, PERSONS ENGAGED, AND Propucrs or ALASKA CLAM-CANNING 
INDUSTRY IN 1919, 

Item. Number. Value. Item. Number. Value. 

INVESTMENT. PERSONS ENGAGED—contd. 
A 5 a 

Canneries operated........- 1 $22,000 |} Shoresmen: Sai eee een 
Working capital... 49, 990 Wihitestass seh .sesenes. 
Wages paid....... 69,377 INaliviesias.scccnccene<- SOME aoesners 
Vessels: | 

Power dories........-.- 10 3, 000 Tovaliee es Societe soe ece DSTA tees pee 
Rowboats and skiffs.... 36 1,800 ie 
Scowsvcc2s:ck ao - 325 1 1,000 Granditotalis.. 225 252: 

Totals. ct 28522825. | 147, 167 PRODUCTS. b 13, 874 $55, 496 
b19,891 | 128, 867 

PERSONS ENGAGED. 4-pound'cans'@.2-.........-- | 
No. 1 eastern oyster cans @.. 33, 765 184, 363 

Diggers: 
WDIGES ees ccccisietine cos 185") besos oe POUR Tee ces oe Asceocet 
INSULV OS 2a. acterernc cscs. Gi eeeeceee 
Mili PInoseeecescseo. sos.- Un Sarees bist 

Wotalaccasvscesekaa- 192) eet 

a 48 per case, b Cases. 
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MINOR FISHERIES. 

TROUT. 

The most notable change in respect to the trout fisheries of Alaska 
in 1919 was the failure to operate of the Midnight Sun Packing Co., 
at Kotzebue, where 2,587 cases of Dolly Vardens were canned in 
1918—the largest single product of the trout fisheries. The cannin 
and pickling of trout almost ceased in 1919; only 371 cases, value 
at $3,496, were packed, largely by four salmon-canning companies 
in central Alaska, and 11 barrels were salted in western Alaska. 
There was an increase in the quantity of fresh trout handled in 
southeast Alaska, the entire production being credited to the Ripley 
Fish Co. The gross value of all trout products in 1919 was $13,155, 
a decrease of $20,529 as compared with the output in 1919. 

Propucts or ALASKA Trout FIsHERY IN 1919. 

Section and species. Fresh. Frozen. Pickled. Canned. 

Southeast Alaska: Pounds.| Value. |Pounds.| Value. | Barrels.| Value. | Cases. | Value. 
Dolly#Ward ene ssshe eee nee sere G85584 $8, 282 sae cera atta cee So tata ese nice oe 3 $27 
Steelhead sc istite st Siesceeecose 12,383 804 | 2,780 S408 es Fcc. .laceteeais meceeeee | Mesaeprer 

Motalee Bon cee weet ae ese 80,967 | 9,086 | 2,780 ANS eset ees 3 27 

Central Alaska: i 
IBY Wp WArige Verily eee SAR AE S58! PASE ede Mancenod seoossdd|Sdesoted| Seecdosd-seeasae 265 2,761 
Steclhead 722 r ee de ce ea ree OE ES SESS SSSI Sacicee | aetece aes actoce sae 12 108 

NGtal sz occt cece tk See ee see | Coe ee Ss loo tesle [eats tae none ce alomermerem | meeitee 277 2, 869 

Western Alaska: 
Dolly Varden 2.25.02 588 oc ok 5 6 fat myerersel aaetce oats a ctoee |[ceseuee 11 $165 91 600 

Granditotalzest.cess ace eee 80,967 | 9,086 | 2,780 408 11 165 371| 3,496 

SABLEFISH. 

None of the minor fisheries of Alaska shows a greater shrinkage 
in production than the sablefish. Whether it be due to a smaller 
catch or to the failure to save the entire catch can not be stated. 
As sablefish are taken in fishing for halibut and yield but a small 
return to the fishermen, it seems probable that a considerable quan- 
tity may have been wasted rather than that there was an actual 
shortage in the supply. The catch is made chiefly on the halibut 
banks off the coast of Alaska. The total production of sablefish 
was 509,369 pounds, valued at $35,485, a decrease of 826,670 pounds 
in quantity and $31,866 in value; 289,158 pounds, valued at $22,682, 
were shipped fresh, and 220,211 pounds, valued at $12,803, were 
shipped frozen. 

RED ROCKFISH. 

The red rockfish, like the sablefish and other deep-water fishes, 
are taken largely on the halibut banks in connection with that 
fishery. The demand for rockfish is somewhat limited, a fact which 
doubtless curtails deliveries to buyers. The total reported produc- 
tion in 1919 was 69,048 pounds, valued at $1,414, as compared with 
338,669 pounds in 1918, valued at $67,351. 
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CRABS. 

John Murphy, at Tenakee, was the only operator in Alaska reporting 
a catch of crabs in 1919. He marketed 80 dozen, valued at $160. 
His investment in the crab fishery was $200. 

Inquiries made in 1919 regarding the methods of canning crabs 
indicate a desire on the part of some salmon packers to engage in 
the canning of crabs if the process is not too difficult and costly. 
This is a matter which merits investigation, as under proper encour- 
agement a new industry may be developed in Alaska. 

SHRIMPS. 

Shrimp fishing in Alaska in 1919 was carried on by one operator, 
the Alaskan Glacier Sea Food Co., at Petersburg. Employment was 
given to 2 white fishermen and 15 Japanese shoresmen. The invest- 
ment in plant, boat, gear, and wages paid was $41,796. The total 
production was 60,000 pounds of shrimp, valued at $21,000. Market 
conditions were unsatisfactory to the company operating in Alaska, 
as the competition originating in southern waters could not be met 
without serious loss. 

MISCELLANEOUS FISHERY PRODUCTS. 

Under this head are classed all flatfish, smelt, “lingcod”’, etce., which 
are taken in small quantities in connection with more important 
fishery operations. The total output was 52,123 pounds, valued at 
$1,639. 



MINOR FUR-BEARING ANIMAL WORK. 

GENERAL WORK. 

The major functions of the Bureau in Alaska have been devoted 
primarily to affairs pertaining to the fur seals of the Pribilof Islands 
and the general fisheries operations in the coastal regions. To the 
extent that facilities and funds have permitted, attention has been 
devoted to the minor fur-bearing animals. In his annual report for 
the fiscal year ended June 30, 1919, the Commissioner of Fisheries 
again recommended that the Bureau be relieved of the incongruous 
duty of administering the minor fur-bearing animals of the Territory. 
Favorable action by Congress is anticipated in the near future, it 
being probable that jurisdiction will be transferred to the Bureau of 
Biological Survey of the Department of Agriculture.? 

The arrangement made in 1918 with the governor of Alaska 
whereby employees of the Bureau have been named as ex officio game 
wardens and the Territorial game wardens and special employees for 
the suppression of the liquor traffic among the Indians have been 
designated as special wardens in the Bureau’s Alaska service, without 
additional compensation, was continued in effect during the year 1919. 
Some changes in the force of wardens have occurred. The employees 
under direction of the governor’s office identified with this work in 
1919 were as follows: 
Game wardens: Patrick Hamilton, Ketchikan; J. C. Lund, 

Juneau; P. S. Ericksen, McCarthy; J. A. Baughman, Seward; Stephen 
Foster, Nenana; R. E. Steel, Eagle; and M. O. Colberg, Nome. 

Special employees: J. F. McDonald, Juneau; J. A. Bourke, Valdez; 
Thomas P. Killeen, Nome; and John A. Moe, Ruby. 

P. S. Ericksen, of McCarthy, was succeeded by E. A. Young at 
Chitina. 

In January, 1920, the services of Stephen Foster were discontinued. 
The Bureau has continued the employment of Game Warden F. A. 

Martin at Anchorage as special fur warden at a nominal salary. The 
cooperative arrangement with the governor’s office has been of value 
in that a number of violations of the fur-bearing animal law and regu- 
lations, which otherwise would probably have gone unnoticed, have 
received attention. 

Reports have been received that more than the usual number of 
blue foxes have been taken along the Bering Sea coast between Cape 
Avinof and the Yukon delta. The death of so many natives in the 
Bristol Bay region as a result of the influenza epidemic has greatly 
reduced the number of persons trapping and will probably mean 
increased takes by the white trappers, though possibly not so large 
an output from the district as a whole. 

a The act of Congress approved May 31, 1920, transferred jurisdiction over the minor fur-bearing animals 
of Alaska to the Bureau of Biological Survey, Department of Agriculture. 
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REGULATIONS. 

There was no change in the minor fur-bearing animal regulations 
in 1919, but under date of January 9, 1920, the following regulation 
was issued by the Secretary of Commerce, extending the prohibition 
on the killing of sea otters in Alaska: 

By virtue of the authority vested in me by section 4 of ‘‘An Act to protect the seal 
fisheries of Alaska, and for other purposes,’’ approved April 21, 1910, it is hereby 
ordered that the killing of any sea otter within the limits of Alaska Territory or in the 
waters thereof is prohibited until November 1, 1925. 

Years ago sea-otter hunting was a lucrative industry in North 
Pacific waters, and, as not infrequently happens, it was conducted so 
assiduously that the practical extinction of sea otters resulted. Pro- 
tective legislation has undoubtedly had a beneficial effect, but the 
reestablishment of sea otters upon a commercial basis can not be 
expected for years to come. It is urgently necessary that every pre- 
caution be taken to protect fully this highly valuable marine fur- 
bearing animal. By the terms of the North Pacific Sealing Conven- 
tion of July 7, 1911, the taking of sea otters in waters covered by it 
outside the 3-mile limit is prohibited. In administering the fur- 
bearing animal laws and regulations within the Territorial waters of 
Alaska, it is the policy of the Bureau to support and parallel the 
provisions of the international treaty in respect to sea otters. 

The Bureau has from time to time received advices of a desire in 
certain parts of Alaska for the removal of the prohibitions upon the 
killing of beaver and marten. The Bureau feels, however, that the 
time 1s not yet ripe for making an open season for these valuable fur- 
bearing animals, as there is no authentic evidence available to show 
that their numbers have been replenished to an extent justifying such 
action. Undoubtedly both beavers and martens are more numerous 
in some sections of Alaska than a few years ago, but this is the best 
evidence that the regulations were needed and have been producing 
beneficial results. A continuance of the same policy for some time 
to come is considered advisable. 

VIOLATIONS OF REGULATIONS AND SEIZURES OF SKINS. 

On January 22, 1919, Assistant Agent Christoffers cooperated with 
the collector of customs at Seattle in the seizure from an express 
company of 10 trunks containing skins consigned from Seward, 
Alaska, to San Francisco. The trunks were the property of J. H. 
Smith, of Anchorage, and contained 717 beaver skins, 20 swan skins, 
‘and one can of beaver castors. No claim was made for possession of 
the furs, and the shipper was not apprehended for prosecution. 
On February 1, 1919, Special Warden Martin seized 44 marten 

skins from John E. Carlson at Anchorage. Carlson was fined $100 
and costs, amounting in all to $118.15. 
Game Warden Stephen Foster seized two marten skins, one on 

February 17, 1919, from Charles P. Christiansen and one on March 4, 
1919, from Tom Cook, both in the Kantishna River region. 

United States Commissioner Charles J. Koen, of St. Michael, for- 
warded to the Seattle office three beaver skins which were seized from 
two natives, one of whom pleaded guilty and was sentenced to 20 
days in jail, while the other stood trial, was convicted, and sentenced 
to 60 days in jail. Commissioner Koen also reported that in April 
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and May he sentenced five other natives to terms in jail ranging from 
10 to 30 days for the killing of beaver.. The skins were not secured. 
All of these cases originated on the Galsovia River. 

In May, 1919, Game Warden Lucy seized a beaver skin from a 
native named Jim Johnny Mie in the vicinity of Petersburg. Mie 
was prosecuted for having the skin in his possession, pleaded guilty, 
and served five days in jail at Ketchikan. 

In June, 1919, Warden Larson seized a beaver skin from an Indian 
near Ketchumstock. 

One June 22, 1919, Frank O’Farrell shipped 13 marten skins from 
Tanana, which were seized by Deputy Collector of Customs Hillard at 
Eagle and turned over to Game Warden R. E. Steel. Twelve more 
marten skins were seized by Warden O’Connor at Skagway on July 7 
when a parcel-post package addressed from Tanana to O'Farrell at 
Seattle was examined under search warrant. All the skins were 
forwarded to the Seattle office of the Bureau. O’Farrell afterward 
presented a certificate, dated June 26, 1919, that 25 marten skins 
were of Canadian origin. The Bureau, upon the recommendation 
of the deputy collector of customs at Eagle, refused to accept it as 
covering the seized skins, and they were confiscated. 

Examination of mail shipments were made at Skagway under 
search warrants by Warden Philip R. Hough on July 16 and 17 and 
resulted in the seizure of 20 marten shipped by R. L. Smith from 
Ruby, 25 beaver shipped by D. R. Stern from Nulato, and 1 beaver 
by John B. Steppe from the Kantishna region. The skins were 
retained by the marshal at Skagway until released to the Bureau 
by a court order in March, 1920, and were then forwarded to Seattle. 

In July, 1919, certain seizures of illegally taken furs were made 
in Alaska by the United States marshal, these furs having been 
placed in the mail by Peter Vachon of Tolovana. The shipments 
were located by means of search warrants executed with the permis- 
sion of the Post Office Department at the post office at Tolovana and 
on board a vessel near Eagle. The seizures comprised 714 marten 
skins and 699 beaver skins, which at the end of the year were still 
in the possession of the United States marshal at Fairbanks for use 
in the prosecution of the shipper. 

On August 9 customs officials at Seattle seized seven beaver skins 
from James P. Browner, chief engineer of the schooner Ozmo. 
Browner stated that the skins had been given to him by J. W. Felder 
in the Kuskokwim district, and that he did not know that their 
possession was unlawful. No prosecution was instituted; the skins 
were turned over to Assistant Agent Christoffers. ; 

On September 5 the deputy collector -of customs at St. Michael 
seized from a man named Miller 88 beaver skins turned over to him by 
Chris Betsch, a trader, to deliver to a bank at Nome. Other prose- 
cutions were made as follows: Joe Knox, 7 beaver skins seized, sen- 
tenced to 30 days in jail; Sam Tajari, 24 beaver skins seized, fined 
$200 and costs; Chris Betsch, 170 beaver skins seized, fined $200 
and costs. The case against Miller, in whose possession the 88 skins 
were found, was dismissed as it had been shown that the skins were 
turned over to him by Betsch for delivery to the Merchants and 
Miners Bank of Nome. The 289 skins were forwarded to the Bureau’s 
Seattle office in June, 1920, by the United States marshal for sale for 
the account of the Government. 
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On October 17, 1919, Assistant Agent Christoffers, assisted by 
five deputy customs officers, searched the schooner Ozmo, arriving 
fo the Kuskokwim River region, and seized 41 beaver and 4 swan 
skins. 

On November 26, 1919, Warden O’Conner seized two marten skins 
from a native named Peter Brown. Prosecution was instituted in 
the United States commissioner’s court at Haines against Brown 
for having illegally taken skins in his possession. He was tried on 
December 29 and was fined $25 and costs. 

On November 30, 1919, Warden O’Connor seized 69 muskrat skins 
at Haines from Harry Lindberg, a fur buyer. Lindberg was arraigned 
before the United States commissioner for having unprime skins in 
his possession, but the case against him was dismissed with the 
understanding that he would testify in behalf of the Government 
against Tom Lahey from whom he had purchased the skins. Lahey 
was charged with trapping muskrats in the close season, but at the 
trial in the United States commissioner’s court at Juneau on Decem- 
ber 13, 1919, the jury returned a verdict of not guilty. The court 
returned the skins. 

On December 21, 1919, N. A. T. Joe was convicted before the 
United States commissioner at St. Michael of killing a mink on 
October 4, 1919. He was sentenced to 60 days in jail. 

During the year two fur-seal skins, which had not been properly 
authenticated, were received by Funsten Bros. & Co. Both had 
apparently been taken by fishermen, one being sent in by John 
Michelson of Sointula, British Columbia, and the other by Charles 
Landberg of Neah Bay, Wash. They were accordingly confiscated 
by the Government and will be sold by the company at public auction. 

SALES OF SEIZED SKINS. 

During the calendar year 1919, the following seized skins were 
sold at public auction: In St. Louis, 8 fur-seal skins; and in Seattle, 
753 beaver, 92 marten, 54 mink, 7 weasel, 3 lynx, 32 muskrat, 1 
cross-fox, 20 swan skins, and 42 pounds of beaver castors. The 
gross amount received was $16,236.27. Commission and other 
expenses amounted to $866.75, leaving a balance of $15,369.52 
turned into the United States Treasury. A few seized skins remained 
unsold at the end of the year. 

FUR FARMING. 

Fur farming in Alaska is largely concerned with the propagation 
of foxes, though occasionally attempts are made to raise in captivity 
minks and martens, but without success. Foxes lend themselves 
more easily to domestication, especially the blue variety, and are 
exceptionally prolific under favorable conditions. Their skins have 
a comparatively high value at this time, which fact, coupled with 
that of easy breeding, constitutes sufficient inducement to the venture- 
some to engage in the industry, notwithstanding that the business is 
attended with risks and discouraging vicissitudes. 

As in other undertakings, some failures were caused by careless and 
indifferent attention to business; others were due to the selection of 
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islands much too small for the purposes intended or too near other 
land, and to improper or inadequate feeding or none at all. 

Fox farming follows two methods, impounding or corral breeding, 
and free-range or island breeding. Under the corral method, propa- 
gation has proved decidedly unsuccessful in most cases, not so much 
in actual breeding but in the rearing of young and the preservation 
of parent stock. Confinement in pens, necessarily of very limited 
dimensions, has two noticeable effects on foxes. Being accustomed to 
freedom in their movements, its denial either makes them vicious or 
morose. In the one case, they become fighters, destroying their 
young, their mates, and companions of the same sex; in the other, 
their time, night and day, is spent in a continual search for a way of 
escape, which if not found increases their misery and is often not ended 
until death supervenes. 

Island breeding has been very successful when seriously under- 
taken. A prime requisite is area great enough to afford considerable 
range to the foxes and sufficiently distant from other land to prevent 
their escape. An ample supply of food is also necessary, for underfed 
foxes become cannibalistic, or puny and weak, if not diseased. If 
the natural food to be found on the island is not sufficiently abundant 
to properly sustain the animals, the deficiency must be supplied by 
the efforts of the furfarmer. His energy in this direction will probably 
determine the degree of success or failure which will attend his labors. 
Foxes at liberty on suitable islands will take care of themselves just 
as long as food is ample and they are not crowded. In the end 
intelligent management is indispensable to successful results. 

From time to time the Bureau receives information from the fox 
farmers in Alaska regarding their experiences and success or failure, 
much of which may be of general interest and benefit to all fur 
farmers. Among those who operated in 1919 and filed reports are 
the following: 

Sholin Bros. & Co., of Homer, report encouraging results in the 
rearing of silver-black foxes in corrals. At the beginning of 1919 they 
had 12 pairs of breeders, 9 of which produced young, the litters varying 
from 2 to 5 pups each. The total increase was 28, all of which were 
successfully raised. Fifteen pairs are being held for breeders in 1920. 
The foxes are fed fish, birds, porcupines, hair seals, and cereals, but 
chiefly fish which is mixed with a cereal and boiled to a porridge and 
fed at evening. The morning meal consists of bread made of shorts 
and a little seal oil. Occasionally meat is fed. These operators have 
found that the foxes do better in pens built 6 feet apart than in those 
connecting or immediately adjoining each other. 

F. Berry, 12 miles northeast of Homer, is also breeding foxes in 
corrals. He started business in 1918 in partnership with Dr. EK. F. 
German, of Anchorage, with one pair of silver-black foxes. <A litter 
of pups was produced in 1919, but nothing was saved from it, as the 
parent male fox destroyed the young. Mr. Berry gives directions for 
the prevention of worms and internal parasites in foxes, as follows: 

Burn all your old bones, pound them—not too fine—and add equal quantities of 
clean charcoal (burnt in the kitchen stove) of some hardwood; now chop fresh meat— 
something they like very well—and roll it and rub it into the charcoal and pulverized 
bone until it loses all semblance to meat in the mixture, then feed. They will not 
mind the dirt, just so they get the meat. One feed a week like this and your animals 
will never know worms. 
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In the fall of 1918, Abraham Ericksson, at Kenai, purchased two 
airs of silver foxes at a cost of $1,700 and placed them in pens. 
uring the year both males killed their mates. In October he traded 

one male for a female, thus giving him a pair for breeding in 1920. 
Joseph Falardeau, operating a fox farm at the head of Kachemak 

Bay, reports encouraging results in 1919. At the beginning of the 
year he had on hand five male and seven female silver foxes. Three 
pairs of these produced a total of nine pups, five being males and 
four females. This enabled him to increase his breeding stock to 
nine pairs. Mr. Falardeau regards it as important that each farmer 
endeavor to raise farm produce, also other products which may be 
required for fox food, to supplement the natural food resources of the 
region, such as fish, rabbits, and birds. Milk and eggs are especially 
desirable as food for young foxes. 
Andrew Siewertson, who is using Perry Island as a fox farm, 

reports that out of a breeding stock of 12 blue foxes he lost 4 fami- 
lies by theft or’ desertion, raised 36 young, killed 2 for their skins, 
and sold 12 pairs. 

J. D. Jefferson has stocked Bald Head Chris Island with blue 
foxes and the Dutch Group with cross foxes, having entered upon both 
in the spring of 1917. The increase of blues is not definitely known 
by Mr. Jefferson, but he estimates that there are now from 20 to 25 
foxes on the island. One male and two female cross foxes, placed on 
the Dutch Group in 1917, have done nothing. They were taken off 
this year. The islands will be stocked with blue foxes under the 
ownership and management of C. L. Hoyt, who is fox farming on 
Axel Lind Island, a few miles from the Dutch Group. 

Lee EK. Dickinson operates a fox farm on Flemming Island in the 
western part of Prince William Sound, having stocked it in 1919 with 
dark-blue foxes. He reports that the foxes are fed fresh fish, chiefly 
cod and halibut, and that they thrive on that diet. This is in striking 
contrast with the statement of Mr. Jefferson, who reported that his 
foxes did not like cod and would not eat it ordinarily unless cooked 
and mixed with other things. 

Passage Island, situated in the entrance of Port Graham, is used as 
a blue-fox farm by J. A. Herbert, of Seldovia. This farm was estab- 
lished several years ago and has been fairly successful. At the begin- 
ning of 1919 the stock consisted of 25 pairs. These produced about 
100 pups, but heavy losses occurred, as approximately 80 per cent of 
the young were killed and carried away by eagles. Only 23 pups 
reached maturity. Twenty-seven foxes were sold for breeding 
urposes, 25 were killed for their pelts, and 10 pairs were held as stock 
or 1920. Salted fish heads were used as food for the animals. These 
are easily obtained at the cannery of the Fidalgo Island Packing Co. 
at Port Graham. 

Hesketh and Yukon Islands, in Kachemak Bay, are used for fox- 
breeding purposes by U.S. Ritchie, who began this work more than 20 
years ago. His foxes run at large, and can pass from one island to 
the other at low water. A few were killed for their skins, while 10 
pairs were obtained elsewhere with which to restock, as the old stock 
was degenerating from inbreeding. 

D. F. Dunagan, H. H. Waller, and J. L. Waller took over the fox 
corrals of N. P. Shular at Anchor Pomt and will continue operations 
under the name of the Anchor Point Silver Fox Farm. When owned 
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by Mr. Shular, this farm was reputed to be the most successful one in 
Alaska handling black and silver foxes. 

O. Kraft & Son discontinued their fox-raising business on two 
small islands in Kalsin Bay, Kodiak Island, and removed all animals 
therefrom in the winter of 1918-19. The islands were much too small 
and were surrounded by reefs, to which the foxes would go at low 
water and not return before the flood tide cut them off from the island. 
When forced to swim, some of them left for the mainland of Kodiak 
and thus escaped. 

Alex Friedolin continued operations on Hog Island, which he had 
stocked with blue foxes. No young animals were seen in 1919, and 
Mr. Friedolin thinks that the introduction of two strange males 
disturbed the other foxes and possibly caused the young to be killed. 
But one pelt was taken. Three pairs of breeders have been retained. 

In May, 1919, Lars Hansen placed four pairs of blue foxes on Chank- 
liut Island, near the entrance to Chignik, where he had the year 
before planted mice to supply food for the foxes. One litter of young 
was born in 1919, but as the foxes run at large he does not know how 
many there were. 

A. F. Piper, of Seldovia, reports that he has started a skunk farm 
with eight animals which were shipped from the States. 

Peter Petrovsky continued operations on Amook Island. Part of 
his foxes are kept in corrals and others run at large on the island. 
No young foxes were raised in the corrals in 1919. In all, 16 foxes 
were killed for their pelts. 

Rufus D. Blakely, of Ketchikan, reported further on his fur- 
farming operations on Bold Island. Beavers have been established 
in the lake in addition to the muskrats and appear to find a plentiful 
supply of food. Plans for stocking the island with foxes and marten 
are in abeyance. 

Harry D. Colp reported that he has established a fur farm on 
Kupreanof Island near Petersburg. He has five pairs of silver 
foxes in corrals, one of which raised three pups in the spring of 1919. 
A varied diet is given the foxes, consisting of fish, Eats kinds of 
meats, rice, dog biscuits, and green stuff. Mr. Colp states that he 
does not expect to market any furs for some time as he wishes to in- 
crease his stock. He considers the possibilities of the business good. 

C. E. Zimmerman is using the Brothers Islands in southeast 
_ Alaska for the propagation of raccoons and skunks. These islands 
were similarly used about six years ago, and it is Mr. Zimmerman’s 
belief that some of the original stock still remains. He placed 
additional animals on the islands in the fall of 1919. 

A. C. Smith, of Haines, reports that he has five silver-gray and 
one cross fox. No pups were born in 1919. One pair of silvers 
died as the result of fighting. 

Aug. Wenzel continued operations on a ranch 32 miles below 
Fairbanks on the Tanana River. He reports having seven pairs of 
silvers and three pairs of crosses. But one pup was produced and 
raised this year. A total of three silver, four red, and four cross 
pelts were sold in the spring of 1919. Mr. Wenzel says that his 
foxes are tame and healthy. The food given is principally fish, 
cooked in summer and dried in winter. The rabbits are said to be 
coming back, and will thus furnish needed fresh meat. 

W. ite Newton, of Healy River, reported that there was no in- 

crease in 1919 from his stock of four pairs of foxes; this possibly 
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was due to disturbance incident to clearing off timber near their 
quarters. Four of the animals were killed to cover expenses and 
two pairs were retained for stock. He feeds fish and vegetables 
with the addition of fat scraps. 

L. G. Michael reports excellent results at his ranch near Franklin. 
At the beginning of 1919 he had 7 pairs of breeders, 2 silver and 5 
cross males, and 4 red and 3 cross females; 17 pups were born, of 
which all but 1 were raised. He is retaining a stock of nine pairs 
of breeders. Mr. Michael writes that he feeds the young foxes 
plenty of canned milk, diluted 1 part milk and 2 parts water, with 
a little sugar added, about a tablespoonful to a quart. The adult 
foxes are fed fresh meat almost entirely. Although the foxes are 
all large animals they are confined in corrals. Mr. Michael says 
that the future for fox farming has never looked better. 
A number of fur farmers mention the great number of gulls and 

other sea birds, and object to the prohibition against killing such 
birds for food for their animals. 

._LEASING OF ISLANDS. 

The Department of Commerce has jurisdiction over 12 islands in 
central Alaska which are leasable, or have been leased to the highest 
bidder. These islands and their locations are as follows: 
COL SDT (05 Oy Ae Ne eee a eee Southwest of Kodiak Island. 
oyo rate (Gk At eee al Be Dianella allen apenas Near Kodiak Island. 
Miami Ot ass ee ee ee East of Afognak Island. 
PEP COMIUP aa woe sc poses 3 oe Shumagin Group. 
DECONOD. Soe ess ke cones cee t Do. 
Little Naked.......................One of Naked Islands, Prince William Sound. 
Carlson (@rallOn) 2.0 4500.50 ss Prince William Sound. 
MECC LOMe eta ene Aaee ee eo cat cites Gulf of Alaska. 
TE eT Ne I One of Chugach Islands. 
IDILDAS Osi elds SSS aS ae eae Do. 
ORIG no ee ntet nar a - 201. .-One of Semidi Islands. 
US) ES {EI Grete re ala Sealer cee reset Do. 

Pearl Island was leased to I. D. Nordyke in 1917, but the annual 
rental has not been paid since that year. The lease has therefore 
been forfeited and the island is again available for lease to the 
highest bidder. ; 

The islands named below were under lease on December 31, 1919: 

Annual Island. Lessee, rental. 

Olt) C- co Seeocebssee IOSbbcedes sadeese Karl Armstrong) Kodiak, Alaskao. <0 cc2.cccceceececes $200 
Ifo) ee BO Se poet cc ceoaseo st Kodiak Fox farm, Kodiak, Alaska.............--.-..- 200 
Manm Oteaeiss sas. si-onae oes coc. See ee eee C. W. Pajoman and N. I. Greive, Afognak, Alaska... 200 
Wit PLOMMOniUjid: sos - scns 55 sccb meee seees Andrew Grosvold, Sand Point, Alaska................ 205 
Middletorts 2-4-5. iE 225.0 socceee Joseph Ibach, Cordova, Alaska..............--.-..-.-- 200 

Chirikof Island, southwest of Kodiak Island.—This island was 
leased on July 1, 1919, to Karl Armstrong, of Kodiak. It had 
previously been used by the Semidi Propagating Co., but was 
abandoned a few years ago. Mr. Armstrong reported that on 
taking possession of the island there were found signs of a number 
of foxes and for that reason he will put no new stock on the island 
until after the present trapping season, when he will be able to 
judge what is needed for the future. 
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Long Island, near Kodiak.—On July 1, 1919, a lease for this island 
was issued to the Kodiak Fox Farm. ‘This concern had been using 
the island for several years under a misapprehension that it had a 
valid right thereto through purchase from a former occupant, who 
was found upon investigation to have had no title to the island and 
could, therefore, convey none. This farm is probably the most 
completely-equipped of any in Alaska. Extensive extracts from a 
previous report were published in “ Alaska Fisheries and Fur Indus- 
tries in 1915,” and it is thought that the following from the recent 
report of the company will be of interest: 

As previously reported, we had a number of blue foxes in captivity. Subsequently 
these were all liberated, for after two seasons of effort not a single blue pup had been 
born in the pens. Although we tried many experiments, our efforts were unavailing 
and we gave up our attempt to raise blue foxes in captivity. 

Since the blue foxes have been at large, however, the increase has been highly 
satisfactory and the quality of the fur has improved. We attribute this to the care- 
ful selection we have made during each trapping season and to the fact that our foxes 
have been bountifully fed. 
We still continue to feed salmon heads, as this has proved the most satisfactory 

for blue foxes. During the salmon season only fresh heads are fed; but at the same 
time we pack about 400 barrels in salt (about 80,000 pounds) to be used for winter 
feeding. These are thoroughly freshened for about six days in running water be- 
fore being given to the foxes. 
The foxes have segregated themselves in colonies about the island, and in the 

vicinity of each colony a feeding box has been placed. Twenty-two of these are now 
used where food is distributed every other day. 

Breeding records, as originally planned, can not, of course, be kept for the blue foxes 
at large on the island, but by careful selection during the trapping season of only the 
desirable animals to be left as stock the quality of the fur can no doubt be greatly 
improved. We trap only in box traps; the foxes are carefully examined, and if desir- 
able for breeding stock they are marked by ‘* bobbing” the tail and again liberated. 
It is our aim to liberate three females to two males of the best animals trapped. 

During the trapping season of 1919, 33 blue-fox skins were taken, and it was esti- 
mated that 150 animals were left. 

Our efforts in raising silver-gray foxes in captivity have not been successful. While 
we have raised a number of these, and have several now in the pens of the third and 
fourth generation, the percentage of increase has been so small that we have decided it 
would not pay us to continue, so we will kill off the remaining stock and devote our 
efforts to the blues. Furthermore, the wire netting of our pens is commencing to rust 
after five years, and unless this is renewed in a short time there will be danger of the 
silver grays getting loose on the island and killing off the blues. At present prices the 
cost of renewing this wire would be about $6,000 and we do not feel that our experience 
justifies such an expenditure. 

During the winter of 1918-19 we killed 9 silver-gray foxes, leaving 21 silvers and 1 
cross for breeding purposes. Shortly after this 11 of the silvers died, evidently from 
some epidemic among them, although we have been unable to determine the cause. 
Consequently, this season, we have not had a single pup from the silvers. 
Two years previous we had a similar experience, having lost 10 of our breeders 

after the killing season from apparently the same disease. But this loss was more 
than replaced by 17 pups born and all successfully raised to maturity. 
The 10 silvers and 1 cross will be killed this coming winter. We intend, also, to 

take about 50 blues, leaving about 100 on the island for stock. 

Marmot Island, east of Afoqnak.—On July 1, 1919, a lease for this 
island was issued to Charles W. Pajoman and N. I. Greive, of Afognak. 
In October they placed thereon four cross and nine silver foxes. At 
the time of the lease the island was supposed to be barren. 

Little Koniuji, Shumagin Group.—Andrew Grosvold continues as 
the lessee of thisisland. In November, 1919, the stock was increased 
py the addition of 19 pairs of blue foxes. In the year ending Novem- 
ber 15, 1919, Mr. Grosvold took 30 skins. A year later he estimated 
that there were 30 pairs on the island. 
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Middleton Island, Gulf of Alaska.—This island is under lease to 
Joseph Ibach, of Cordova. The number of skins taken in 1919 has 
not been reported, but it is understood that results were satisfactory. 

FOREST SERVICE PERMITS. 

Every island in Prince William Sound at all suitable for a fox farm 
is now being used for that purpose. All of them, except Little 
Naked Island and Crafton (Carlson) Island, are under the control of 
the Forest Service by reason of their location within the bounds of a 
national forest. A number of islands in southeast Alaska within 
the Tongass National Forest are also occupied as fox farms. An 
annual rental is charged and each operator is required to make a 
report to the Forest Sees as to the character and volume of bus- 
iness carried on during the year. Records in the offices of the For- 
est Service at Cordova and Ketchikan show information in respect to 
the use of the several islands as follows: 

IsLANDS OccuPIED ror Fur FARMS UNDER FOREST SERVICE PERMITS. 

Date of permit. Island. Occupant. 

AIS Ol GON Cleese (a eiarsials alalaiatelele aia eians liar F. A. Shumaker, Latouche, Alaska. 
Je, Pe) |) Woes t ene -Seobdecbeesccescca cs Do. 
Jane tOs91os | PRermyesase essa scene ee ene Andrew Siewertsen, Latouche, Alaska. 
Atip emo OlDM PAcKel Wun 227. anise taser ..---| John Stainer, Ellamar, Alaska. 
Appliedior 2s! Glaciers. occ seca eeee selge min ainerein Otto Hermsdorf, Latouche, Alaska. 
Attia, LOLO MS CULLCS 26 gem -aiatemte nine isies cleo ne eer H. D. Bush, Granite, Alaska. 
Auge ie 1919"| "Observations. o2-5.---22-2ce- 2c - Robert E. Towsley, Seattle, Wash. 
qrevore) UGS Tei) |) See = 6 58 35 Sonn one sedsscsosecsos John Agamalian, Latouche, Alaska. 
Dare LOPS) P Maimin OU Ce eo eeemicte ci wise seicieee a Beyer & Davis, Cordova, Alaska. 
Jan. 1,1919| Bligh and Busby-.......-..--..--- Cloudman estate, Tom Cloudman, Valdez, Alaska, 
Mach OMtO1G) (Smithent ..u.k Be slaeensaekd s coded G.W. Fleming, Latouche, Alaska. 
Manse O1ON MM lermming See o se. «caso <la'astaleteicisiae << Gordon & Harris, Cordova, Alaska. 
Jerse) (LOM Greenss. asecencee ccs satis eacate rs T. A. Haxby, Latouche, Alaska.@ 
Unol4s 1919) | MKan ake cence cer nic ca temanistes a Joseph L. Hill, Katalla, Alaska. 
Siiliys 2051916) baldtHead Chris. ~~ 2-2. sce ene o's J. D. Jefferson, Valdez, Alaska. 
Weey 2651916) | sDutch! Groupsee. so... ees e sn == - Do. 
Maya 241919) sbiringtOn. 2c ssecc.-. cases ese =n Kulper & Baker, Latouche, Alaska, 
PAT ol 97) || MG OOSC sem alee onesie oni sieleios aiatels =e Arthur Laviosa, Ellamar, Alaska. 
Jan. 11, 1912'}Naked and\Peak...............-..- J. A. McPherson, Ellamar, Alaska. 
Oct. 9,1917 | Olson and 3 unnamed.............- Ross & Hoyt, Valdez, Alaska. 
Oct.) 23: 19198} PntranC@s se. 2.20 ccm a -aien = tini- i _.| R. M. Allen, Petersburg, Alaska. 
OCt lS 1919) MWialten — cee seme ee a= ae er Andy Anderson, Petersburg, Alaska. 
itty egal LOUG) | MET OUINGEE © oe ree faiaraiseia a clticleintann ole fe let Blue Bell Ranch. 
Matyas bol O16) MB Olde pene senate oemmicictelelsic ae nines eral Bold Island Fur Farm Co., Ketchikan, Alaska. 
INOvenet LO |CStralte sence cate asesn cee eeeiseeoer Cleary Bros., Petersburg, Alaska. 
Dees Lh41919)|{Benjaminy. 22225653 s. ss Ie cn caaiase H. 8. Graves. 
ipso, Ws ive |) Phedhl. o o8 aca ee eo se sasoockdsacces Hercules Fox Co., Petersburg, Alaska. 
Sept 1951919) tH oonah: shasta casa. once otlee ecto. Hoonah Fox Co., Hoonah, Alaska, 
PATE 28 1 ONON | METRE sect al aiayaiaiataemie as oleate L. B. McCoy, Chichagof, Alaska. 
Mecs LE TOU) Keke ie sacle seineisers acetate see sa satetets V. A. Paine, Juneau, Alaska. 
INiove.26; LOLA ROnsSlOW ee eticcteemecit anes aciaceas L. A. Stockley, 527 39th Ave., San Francisco, Calif. 
NOVA LL LOIOHelesnOlees cece sce cialis ouice/selets Eric Todal, Petersburg, Alaska. 
Tune wil 1909) | MSOkOLOR cite see aetinciclsneeiasacineay Wikan Bros. & Co. 
dora) Pap eV Syeuane (tone Aaa soo oncosceuecedose James York, c/o E. Valentine, Juneau, Alaska. 
Sept.d3, 1918) | Brothers sq oe) oc c= stele sleet pote aerate tal C. E. Zimmerman, Petersburg, Alaska. 

« Four Japanese have subleased this island from Dr. Haxby. 

At the present time a number of fur farmers are occupying islands 
which are outside of the forest reserves, and serious complaint is made 
in regard to the difficulty of securing any valid claim on the land which 
they are using for their operations. Apparently the only way to 
secure protection through the General Land Office from trespassers is 
to homestead the land. Some prey ison for leasing these islands, or 
granting certain rights to bona fide occupants who are doing valuable 
development work, would seem to be desirable to assure the future of 
the business. Many islands along the coast of Alaska are suitable for 
fox farms. Those outside of forest reserves are open to occupancy 
in like manner as any other public land. 
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SHIPMENTS OF FURS FROM ALASKA. 

As in previous seasons, shipments of furs from Alaska were reported 
on special blanks prepared by the Bureau. Supplies of blanks were 
furnished to all postmasters in Alaska and to commercial companies, 
express companies, and all persons known to be shippers of furs. 
Postmasters indorsed the reports of mail shipments after they were 
properly filled out and forwarded them to the Bureau. 

Reported shipments in 1919 confirm the general belief that the 
fur-bearing animals in Alaska are decreasing in numbers. In spite of 
the continued high prices of furs, there was an increased ca{ch of only 
a few species, the chief of which were ermine, mink, and muskrat. 
The most notable declines were in the catch of foxes and lynx. As in 
previous reports, the fur year is reckoned from November 16 of one 
year to November 15 of the following year. 

The following table shows the detailed statistics as compiled from 
information furnished the Bureau in regard to furs shipped from 
Alaska in 1917, 1918, and 1919: 

Furs Surepep rrRoM ALASKA IN 1917, 1918, AND 1919. 

Year ended Noy. 15,1917. | Yearended Noy. 15,1918. | Year ended Nov. 15, 1919. 

Species. % S ‘ if 7 A Nae ote Total Anes Aver. Total Aue Aver Total 

Be value he ON Pie value Oe oes value 
pelts. | value. R pelts. | value. . pelts. | value. R 

Bear: 
Blackesse-ooskecee 1,061 a a $14, 854.00) 1, ec $15.00} $17,460.00} 1,388 a 00! $22, 208.00 
Brown: 2s. 3—..93320 62 2 744. 00 12.00 420.00 44 2.00 528. 00 
Glacier... 5... 5.62: 8) 20.00 160. 00; 35} 30.00 1,050. 00 20} 30.00 600. 00 
ee ANA os 3 on ee : cape 42) 20.00 840. 00 76| 20.00 1, 520.00 

Oars 3.2% 222 See a144 5 A SE ee ee See Rs oe OC St aeie eS 
IBGavericcscsssc sche | 6118] 10.00 ris 180.00] ©109) 21.00 2,289.00) ¢796) 17.76) 14,139.96 
Ermine..... . de feats 4, 639 - 90 4,175.10} 9,183) 1.50) 13,699.50) 18,617; 1.90) 35,372.30 
Fox: 

Blacks se. 32.c eee 10) 160.00 1, 600. 00 6} 150.00 900. 00 13} 150.00 1, 950. 00 
Biue-: Sean Tee 887} 58.00) 51,446.00 740} 85.00) 62,900.00 566} 180.00} 73,580.00 

ue, Pribilof Is- 
lands’... (2-2 24-: 567| 61.11 34, 653. 50 692) 82.51 57,099. 50 667| 195.31) 130, 274.50 

Cross Siac eaessesas | 2,669) 35.00] 93,415.00) 1,704) 50.00/ 85,200.00) 1, 280 70.00} 89,600.00 
Redsciao- haces 10,485} 24.00] 251,640.00) 12,232) 28.00) 342,496.00) 7,723} 35.00 270, 305. 00 
Silver gray.....--..| 443) 120.00} 53,160.00 440} 140.00, 61,600.00 315} 170.00} 53,550.00 
ee Src | 3,682) 28.00} 103,096.00} 4,531) 40.00} 181,240.00} 4,575} 46.00] 210, 450. 00 

ite, Pribilof Is- 
5 dene cede 39| 26.33 Actn 19} 56.84 1, 080. 00 eu ars 1 eee 

STCNATCUC....cceeeeee 89 - 40 : 38 -10 3. 80 3 é - 00 
{Diab <a ae RR ' 21,210} 14.00} 296,940.00] 7,692} 26.00) 199,992.00; 1,085] 42.00) 45,570.00 
Marten seittesn cee 2 21,210} 14.00)  16,940.00|4 1,023) 19.00) 19,437.00)¢1,107) 32.00} 35,424.00 
Mink See teiruk saS= te | 18,832} 4.00] 75,328.00) 24,572} 6.50} 159,718.00) 28,040} 9.00) 252,360.00 
Musktal Fs MSC SESSA 72, 264 .45! 32,518.80] 86,624 1.20) 103,948. 80/113,652) 1.90) 215,938.80 

ters 
Wands Seta aes se | 1,308} 15.00) 19,620.00) 1,647) 22.00} 36,234.00} 1,709| 25.00} 42,725.00 
Ben me oe Tab e # =e Ff 2) 344.85 689.70 g1| 150.00 150. 00 g1| 300.00 300. 00 

eal, fur, Pribilof Is- 
= lands heed A 9; aa a ha a 30, oe aad 924, S00 00} 30,198} 50.00)1, 509, 900. 00 
ealtur sos se see eee i 0 - 00 i) -00 PALE al ano Ses|loocboodle gonnarccctos 

Squirrel Rye SSE SES SER 117 -05 5.85 153 - 02 3.06) 2,120 - 03 63. 60 
IW OlMs= 2 pee rea 195 8.00 1, 560. 00 207; 18.00 3,726. 00 284) 19.00 5,396. 00 
Wolverine..........--.- | 435) 8.00] 3,480.00} 846} 14.00, 11,844.00} 516} 15.00; 7,740.00 

TOP eo ance = oct Soe eere eases 1p 3d8y 099-\D0| =< osiarr=|| laraciolais 25288 1710100 a mee ein |aais sae = 3, 021, 182. 16 

a The killing of polar bears in Alaska is unlawful. 
b A considerable number were seized skins. It is unlawful to kill beavers in Alaska. 
eSeized skins. It is unlawful to kill beavers in Alaska. 
d Checked against affidavits Bee shipments. It is unlawful to kill martens in Alaska. 

t ¢ Includes 93 seized skins. is unlawful to kill martens in Alaska. 
f Unlawfully killed by natives. 
g Found dead. : 
h Figures are for shipments during calendar year rather than killings. 
Taken by natives. 
J Seized skins. 

ae 

Te ee ee a ee 

435 oe + Ngee, Ge sae EEL TS rte ge eee ee 



FUR-SEAL INDUSTRY. 

PRIBILOF ISLANDS. 

GENERAL ADMINISTRATIVE WORK. 

Commercial sealing operations were continued in 1919 on a scale 
commensurate with the size of the seal herd and the facilities available. 
The policy, inaugurated this year, of improving the seal herd and at 
the same time adding to the Government’s revenue by killing con- 
siderable numbers of the surplus large males taxed the working force 
to the utmost. Careful attention was given to the herds of blue 
foxes, and the value of the pelts secured is ample evidence that 
appropriate methods are being pursued. The welfare of the natives 
was given conscientious attention, and it is felt that they are now 
living under much better conditions as a whole than ever before. 
The by-products plant was operated for a limited period with results 
which warrant operations on a larger scale in 1920. 

Aside from the major features of the Bureau’s work on the Pribilofs, 
numerous other matters in connection therewith received attention. 
Among these may be mentioned the annual seal census, maintenance 
and upkeep of Government property, and a special investigation 
devoted to improving sealing methods, particularly the curing of 
pelts. Details are set forth im the following pages. 

PERSONNEL, 

A list of the Bureau’s statutory employees for the Pribilofs is 
given in the introduction to this report. Details in regard to their 
activities are, for purposes of record, stated below. The work of a 
number of temporary employees is also recorded. 

Agent and Caretaker H. C. Fassett tendered his resignation early 
in the year and left St. Paul Island on the Saturn May 21. Agent 
and Caretaker A. H. Proctor proceeded from St. George Island to 
St. Paul Island on the Saturn May 6 to assume charge of the Bureau’s 
work at St. Paul. Storekeeper H. D. Aller was on St. George Island 
until July 11, when he went aboard the Coast Guard cutter Unalga for 
St. Paul Island. He arrived there July 12, and left for Seattle on 
the Coast Guard cutter Bear October 20._ From May 6 until July 10 
he was in charge of the Bureau’s work on St. George. School-teacher 
C. E. Crompton then assumed charge and was appointed agent and 
caretaker, effective August 16. 

Storekeeper Dr. G. Dallas Hanna arrived at the Pribilofs on the 
Saturn May 5 and left on the Nanshan October 13. While on the 
islands he had charge of the seal census work. Dr. Charles E. Johnson 
was in charge of the medical work on St. George Island until relieved 
by his successor, Dr. W. M. Murphy, who arrived on the Nanshan in 
September. Later Dr. Johnson proceeded to St. Paul Island on the 
Nanshan, for temporary duty, where he remained until after the 
arrival of Dr. J. J. Richstein. Dr. Johnson left St. Paul Island for 
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Unalaska on the Hider November 25. Subsequently he proceeded to 
Seattle on a commercial steamer. Dr. J. J. Richstein left Seattle 
October 26 on the Eider and arrived at St. Paul Island November 
23. Dr. H. H. Stromberger was on St. Paul until October 13, when, 
having tendered his resignation, he took passage on the Nanshan for 
Seattle. Mrs. Agnes K. Stromberger, who had been employed as a 
nurse at St. Paul, left at the same time. Dr. Frank H. Gunn arrived 
at St. Paul Island on the Nanshan in September and left the following 
month on the Nanshan. Mrs. Cora Giles Haley, school-teacher, 

tendered her resignation and left St. Paul Island on the Nanshan in 
October. Mrs. Lois Lippet Proctor was employed as teacher in 
the junior school on St. Cees Island for a number of months in the 
first part of the year and, effective October 1, was appointed school- 
teacher for St. Paul Island in place of Mrs. Haley. Edward C. 
Johnston, who had held a number of positions in the Bureau, including 
that of naturalist on the Albatross, prior to military service, was 
appointed school-teacher, effective August 16, and arrived at St. 
Gavin Island on the Nanshan September 6 to take up his work. 
Mrs. Ella J. Johnston was appointed special school-teacher for St. 
George Island, effective September 15. 

Mr. Wm. P. Zschorna, employed temporarily for certain technical 
investigations, arrived at the Pribilofs on the Saturn im May and left 
on the Nanshan in October. Mr. A. Christoffersen, by-products 
expert, also arrived at the Pribilofs on the Saturn in May and left on 
the Nanshan in October. 

PURCHASE AND TRANSPORTATION OF SUPPLIES. 

The regular supplies for the support of the natives and for the 
general operation of the Bureau’s business at the Pribilofs were 
purchased through competitive bids, chiefly at Seattle, Wash. 
Following the practice of previous years, schedules covering the 
greater part of these supplies were printed and distributed in the 
spring to prospective bidders. 

About 100 tons of salt and 15 tons of general supplies were for- 
warded from San Francisco April 16 on the U.S. S. Saturn, Naval 
radio vessel, which arrived at the Pribilofs (St. George Island) May 5. 
The bulk of the season’s shipment was subsequently assembled at 
Seattle and forwarded on the U. 8S. 8S. Nanshan, a supply vessel made 
available by courtesy of the Navy Department. The Nanshan sailed 
from Seattle August 22 and arrived at the Pribilofs (St. George 
Island) September 6, 1920. The supplies forwarded consisted of 
approximately 1,300 tons of general freight and 45,000 feet of 
lumber for St. Paul and about 400 tons of general cargo and 15,000 
feet of lumber for St. George. 

About 300 tons of supplies and 26,000 feet of lumber, which could 
not be taken by the Nanshan from Seattle, were forwarded August 28, 
to Unalaska on the Pacific American Fisheries steamer Catherine D. 
The supplies delivered by the Catherine D were then transported to 
the Pribilofs by the Nanshan, which made a trip from the islands to 
Unalaska for the purpose. The Nanshan was unable to make 
delivery of about 155 tons of the coal aboard for St. Paul Island, 
and it was accordingly left at Unalaska for subsequent delivery by 
the Bureau’s vessel Hider. 



U. S. B. F.—Doc. 891. PLATE III. 

FIG. 1.—FISHERIES VESSEL ‘EIDER,’”’ TENDER FOR PRIBILOF ISLANDS. 

FIG. 2.—TRACTOR HAULING SEALSKINS FROM KILLING FIELD TO SALT HOUSE, 

; ST. PAUL ISLAND. 
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Emergency supplies of coal and salt were purchased at Unalaska 
and delivered at the Pribilofs by the Coast Guard cutter Unalga in 
July. 

The Eider made a trip from Unalaska to the Pribilofs in November. 
Cargo consisted of about 28 tons of the coal left by the Nanshan and 
approximately 20 tons of general supplies, part of which had been 
purchased by natives and some by employees at the St. Paul radio 
station. 

USE OF TRACTORS. 

For use in hauling seal carcasses to the by-products plant and 
sealskins to the salt houses, as well as for uses in connection with the 
upkeep and improvement of the St. Paul Island station, four Gray 
tractors were sent to the island on the Nanshan, arriving in Septem- 
ber. These tractors will supplement the use of mules and autotrucks. 
Kight trailers were purchased and shipped with the tractors. 

he tractors were secured from the War Department from unused 
stock originally intended for military use overseas. After the trans- 
ortation problem at St. Paul Island, especially in respect to the 
Ge of roads and sandy character of the surface had been given due 
consideration, the War Department recommended the Gray tractor 
as the most suitable. This is a wide-drive drum type. Instead of 
the customary two wide rear driving wheels, there is a single drum or 
wheel the full width of the road. Some use of the tractors in the fall 
indicates that they will prove a helpful addition to the equipment at 
St. Paul Island. Operations on St. George Island are much more 
concentrated near the village, hence there is less use for tractors than 
on St. Paul. 

STEAMER ‘‘ROOSEVELT.” 

The steamer Roosevelt, which had been used in 1917 and 1918 for 
transporting the major portion of the supplies required by the Bureau 
at the Pribilofs and for bringing back sealskins and other products, 
was found to be in need of extensive repairs. The vessel was placed 
in dry dock at the Puget Sound Navy Yard April 21, 1919, where it 
was estimated that the cost of repairs and improvements would be 
approximately $186,000. A decision was reached that the vessel did 
not warrant such a large expenditure, and steps were taken to dispose 
of it through sale. The Roosevelt was accordingly advertised for sale, 
and on July 15 was disposed of at public auction to Capt. M. E. Tal- 
lakson for $28,000. Final payment was made and the sale approved 
July 30. 

SCHOONER “‘EIDER.”’ 

As stated in the corresponding report for 1918 plans were under 
way for acquiring by construction or through purchase a suitable 
vessel of convenient size for local use at the Pribilofs. Early in 1919 
it was realized that the appropriation of $20,000 available was not 
adequate, and that 1t would be necessary to secure a supplemental 
appropriation from Congress. An additional appropriation of $7,500 
was obtained in a deficiency act approved July 11, 1919. Thus a 
total of $27,500 became available. 

Failing to secure satisfactory bids for the construction of a vessel, 
the Bureau finally purchased the power schooner Idaho from Lee & 
Brinton, of Seattle, for $26,500. The vessel was renamed Hider. Its 
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registered dimensions are: Length over all, 88 feet; beam, 19.4 feet; 
depth, 9.2 feet; draft loaded, 9 feet. The registered tonnage is 76 
gross and 52 net. The vessel is equipped with a 3-cylinder 110- 
horsepower Frisco Standard engine, together with appropriate auxil- 
iary machinery. The Hider was built in 1913, 2p had been em- 
ployed in the offshore halibut fishery. Certain alterations were made 
to the vessel, which provided two additional staterooms and a room 
for wireless equipment. The cost of these alterations were included 
in the purchase price. The vessel was equipped through the Navy 
Deparment with a one-half kilowatt wireless outfit and a 1-pound gun. 

The Hider sailed from Seattle October 26 for Unalaska, arriving 
there November 17. Stops were made en route at Kodiak and Kin 
Cove. At Unalaska there were taken aboard about 28 tons of coa 
for St. Paul Island and about 20 tons of supplies for the radio station 
and natives at St. Paul. The vessel arrived at St. Paul November 
23, and after discharging cargo left the 25th. It was necessary to 
keep aboard about 10 tons of coal for ballast. A stop was made at 
St. George, landing mail at Zapadni, and leaving for Unalaska No- 
vember 26. Unalaska was reached the following day. Dr. Charles 
EK. Johnson was a passenger from St. Paul to Unalaska. 

ran an Alaa a on A Raters el ce Las 

SHIPMENT AND SALE OF OLD BONES. 

One shipment of old bone was made from the Pribilofs in 1919. 
The material was transported from the islands by the U.S. S. Saturn, 
and was landed at San Francisco in June. The gross weight of the 
shipment, including sacks, was 106,131 pounds. In determining net 
weight a deduction of 5 pounds per sack for each of the 1,766 involved 
was made, and from the resulting remainder a deduction of 25 per 
cent was made for moisture. The net weight was 72,973 pounds, and 
on this basis the material was sold to the Pacific Bone, Coal & Fer- 
tilizer Co. at $31 per ton. From the proceeds, $1,131.08, there were 
deducted $25.71 for expenses connected with the sale and $527.55 
for making payments to the natives for collecting the bone. The 
balance, $577.82, was turned into the United States Treasury. 

The shipment, by gross weight, originated as follows: St. Paul 
Island, 9,052 pounds unground bone; St. George Island, 56,584 
pounds unground, 40,495 pounds ground. 

The following statements present in tabular form the results of 
bone-collecting operations on the Pribilofs in the calendar years 1916 

Se al ROE I a Ee in tO Re On ets act el NIE a, ee anh 

4 s Ar : : 
to 1918, inclusive. In addition to that shipped, there were perhaps : 
50 tons of bone practically ready for shipment at the Pribilofs at the 
end of 1919. : 

i 
EXPENDITURES AND Recerers Account COLLECTION AND SALE oF O1p Bongs, if 

Prisitor IsLtANDS, CALENDAR YEARS 1916 To 1919, INCLUSIVE. 

Amount : 
Net Receipts, iE covered | 

Approximate date of arrival at Seattle. | weight in rg one oath poveE oes ee 4 ' 
pomniy of sale. States i 

Treasury. 
nasi: eMac bc een oe A Me : 

Rugust, 191702505 oe ceee eee ese eee B2nt70) 22m eaeee es $321.70 | $179.68 $142. 02 + 
January, AO1S:. sas, epson ces eae eens 161,400 | $333.18 | 2, 087. 82 807. 00 1, 280. 82 i 
Tully 1918220 yoy ch ee eee 80, 092 70.75 | 1,090.58 492. 21 598. 37 : 
September, 19182. 110 0.2.b. SL | 97,408 59.10 | 1,353.31 487. 04 866. 27 : 
January s1919.. LOWS ce vee deem lpege see ol 65. 83 341.77 140. 50 201. 27 : 
Ejitoet a 2) Cicadas Rare LT Oe an bdrm i 72,973 25.71 | 1,105.37 527. 55 577. 82 é 

Totaley saa. 0s.) secant ee eee ee 472, 154 554.57 | 6,300.55] 2,633.98 3,666. 57 
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BY-PRODUCTS PLANT. 

It was planned to operate the by-products plant, erected on St. 
Paul Island in 1918 for the reduction of seal carcasses into fertilizer 
and oil, to its full capacity in the season of 1919. Owing to a num- 
ber of unforeseen difficulties, however, principally an unavoidable 
shortage of coal, it was possible to carry on operations for brief 
periods only. The output, including small quantities prepared in 
an experimental way in 1918, was transported to Seattle on the 
U.S. 5. Nanshan in the fall. It consisted of 3,000 gallons of oil and 
20,568 pounds of fertilizer, known to the trade as ‘‘meal.’”’ The 
oil and fertilizer were sold separately, to the highest bidder in each 
case. Four hundred and fifty gallons No. 1A clear and 450 gallons 
No. 2A clear were sold at $1.50 per gallon, 850 gallons No. 2B crude 
and 250 gallons No. 3 crude at $1.20, 700 gallons No. 1B crude at $1, 
and 300 gallons foots at 90 cents. The total amount received for the 
3,000 gallons was $3,640. The 20,568 pounds of fertilizer ‘‘meal,”’ 
sold at $75 per ton, the amount received being $771.30. 

A. Christoffersen, a by-products expert, was employed as special 
assistant for several months in connection with the work of the 
plant. 

STUDY OF SEALING METHODS. 

In order that the quality of the sealskins placed on the market 
by the Government might be improved if possible, the Bureau car- 
ried on in 1919 a special investigation. William P. Zschorna was 
specially employed a number of months for the work. He first made 
a study of the methods of handling sealskins at St. Louis through the 
various processes involved in their dressing, dyeing, and machining. 
Skins which had developed defects in the various processes were also 
noted. The work at St. Louis was then supplemented by field work 
at the Pribilofs. Attention was given to the methods employed in 
driving and killing seals and in the curing of the skins. Quite elabo- 
rate experiments were carried on as to the matter of curing skins, 
and the particular skins involved were later carefully followed in 
the course of regular processing at St. Louis. 

The investigation resulted in a number of recommendations, four 
of which were deemed of sufficient practicability to warrant further 
study and some actual modification of previous methods for the 
season of 1920. They were: First, to make drives whenever pos- 
sible the evening before the killing; second, to expend a greater 
amount of work in handling seals immediately before killing in order 
to keep them cool; third, to cool and clean skins before salting by 
immersing them in salt water for a number of hours; and fourth, to 
employ more elaborate methods in the salting and curing of skins. 
The work will be continued in 1920. The proposed plan of washing 
and cooling skins before salting will be tried out in an exhaustive way. 

The investigation in 1919 also gave attention to the question of 
how much blubber should be left on sealskins of various sizes. As a 
result of the experiments of last season, it seems that skins do not 
cure as thoroughly in places where the blubber is unusually thick. 
The logical remedy appears to lie in removing part or much of the 
blubber. It is possible that it may not be feasible to fully remove 
the blubber on account of the danger of flaying or cutting the skins, 
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especially in the case of the smaller ones. There is naturally less 
danger from this source in removing blubber from the heavy large 
pelts as the hide is much thicker. Instructions will be issued that 
1,000 skins be blubbered at the islands in 1920 in order to work out 
the best practice along this line. After results have been observed 
at the dressing and dyeing plant, it will be possible to determine the 
most advantageous course of action. 

NATIVES OF PRIBILOF ISLANDS. 

HEALTH CONDITIONS. 

The health of the natives on both St. Paul and St. George Islands 
throughout the year 1919 was generally fair. The native com- 
munity on St. George Island numbers about 120 people. For the 
full census year from April 1, 1919, to March 31, 1920, not one death 
occurred. When the circumstances and conditions are taken into 
consideration this is a noteworthy fact. 

Undoubtedly more suitable supplies of food and clothing are tell- 
ing in their effect upon the general health of the natives of the 
Pribilofs. Much remains, however, to be done. A great deal de- 
pends upon the attitude and interest taken in the natives by the em- 
ployees of the Bureau stationed on the islands, but present efforts are 
hampered and the best results will never be attained until better 
housing conditions are provided on both islands, as well as facilities 
for obtaining suitable supplies of water for domestic purposes. To 
rebuild the natives’ houses and install a water-supply system will 
require an expenditure of funds which can not be ioted from the 
current appropriations for the Alaska service, and specific action, 
therefore, is necessary by Congress in the matter. Such action can 
not be taken too soon, for every year the work is postponed means 
so much added loss. The efficiency with which the Department’s 
work at the islands is performed depends to a degree, which is not 
likely to be overestimated, upon the maintenance of a community 
of strong, healthy laborers. 

The people on the Pribilof Islands were exceptionally fortunate in 
1919 in that they were not subjected to the ravages of the influenza 
which worked such havoc among other native communities in the 
Bering Sea region. At Unalaska, the port through which practically 
all travel between the Pribilof Islands and the rest of the world passes, 
there were upwards of 40 deaths due to influenza, most if not all the 
victims being natives. When the conditions at Unalaska became 
known at the Pribilofs, steps were immediately taken by the physician 
at St. Paul, through the agent in charge, to prevent the arrival of any 
vessel at the Pribilofs coming from Unalaska. The necessary action 
was taken, and while it resulted in depriving the Bureau of some 
assistance in sealing operations, the islands were in all probability 
spared from a very serious epidemic. The results secured by the 
Bureau’s physicians during the year were very satisfactory in all mat- 
ters requiring their attention. 

A not unexpected epidemic of colds and allied disorders occurred 
shortly after the arrival of the first vessel at the islands in the spring 
of 1919. This was repeated again, on St. Paul Island at least, upon 
the arrival of the Nanshan later in the season. 
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SCHOOLS. 

Statutory provision is made for three school teachers for the Bu- 
reau’s work at the Pribilof Islands. Since the native population is 
considerably larger on St. Paul Island than on St. George [sland, it 
has been the custom for the Bureau to detail two of the teachers to 
the former island and one to the latter. To do justice to educational 
matters on St. George Island, two teachers are necessary, and to help 
out until other provision is made a temporary assistant is employed 
from time to time at a nominal salary to teach a number of the smaller 
children and to give instruction in household duties to some of the 
larger ones. An additional teacher to give full time to the work is 
urgently needed on St. George. 

The Bureau is fortunate in being able to have the services of persons 
who are genuinely interested in their work, and in the last few years 
the results secured have been highly satisfactory. The Bureau has 
made special effort to provide suitable materials for carrying on the 
school work. The scope of this work includes not only instruction 
along the usual formal lines but in practical matters as well. 

St. Paul Island.—¥or various reasons the school year 1918-19 was 
shorter than usual. The number of days in which formal instruction 
was given was 116, and the total number of pupils enrolled was 59. 
Percentage of punctuality was 97 and attendance 98. 
Much attention was devoted to the teaching of English. The 

tenacity with which the natives of the Pribilofs cling to the use of the 
Aleut tongue is remarkable. The teachers on St. Paul, when taking 
up their work in the latter part of 1918, after having been absent on 
leave during the summer, noted how much the children had lost in 
their ability to use English in the preceding vacation. Since Aleut is 
not written on St. Paul Island, anything which tends to encourage 
composition upon the part of the children tends to stimulate the use 
of English. 

The teachers state that the school library was well patronized by the 
pupils and that several of the young women of the village are regular 
applicants for books. 
By way of indicating some other lines of instruction afforded by the 

St. Paul school, the following extracts are taken from the report for 
the year 1918-19 by Mr. and Mrs. Haley: 

Sewing has been kept up all the year. The sewing classes are always popular. 
This year there have been three classes: The senior girls, the junior girls, and a class 
of boys. The materials furnished directly by the Bureau have been greatly enjoyed. 
Each of the senior girls has made by hand a pair of bloomers and a hemstitched towel. 
The class of boys (the oldest boys of the junior school) has learned to use thimbles, to 
sew ‘‘over and over,” and tohem. This class was started at the request of the boys 
themselves. The junior girls did all their work with one kind of stitch. The sewing 
lessons have alternated with darning lessons, but darning does not appeal to the girls 
as sewing does. The knitting class did not begin until after Russian Christmas. It 
was taught this year, as last year, by a native woman. 

The young wonien of the island were given an opportunity to come to the junior 
school building once a week after school hours for a reading class. They chose Ameri- 
can history stories for the class work. The severity of the weather during the winter 
made this gathering rather irregular. 

St. George Island.—The 1918-19 school year on St. George Island 
began October 7, 1918, and ended April 1, 1919. The initial enroll- 
ment consisted of 32 pupils—17 girls and 15 boys. Due to the de- 
parture of one boy from We island and the death of another, the enroll- 

30286°—21——29 
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ment was subsequently reduced to 30. The number of days in which 
the school was in session was 924. On this island also the school 

year 1918-19 was unavoidably shorter than is desirable. The per- 
centage of punctuality was 99.96; attendance, 97.6. 

No important changes were made in the method of instruction fol- 
lowed the preceding year. Special methods devised by the teacher 
on St. George were instrumental in securing and holding the interest 
of the children. Special emphasis was given to encouraging the use of 
English. 

The importance of cleanliness, fresh air, and exercise was made a 
matter of instruction. The book, Gulick’s Good Health, was taken up 
in the reading work of the most advanced class. A very good brief 
history of the Pribilof Islands, going back to the early discoveries of 
the Russians in Alaska, was prepared by Mr. Crompton and was taken 
up as a regular subject in the school. 

Books in the school library were in good demand, an average of 10 
volumes being exchanged daily. The services of a native boy who 
returned from the Salem Indian Training School, Chemawa, Oreg., in 
1917, were utilized to assist with the school work. While the help of 
a native is essential under the circumstances, such assistance can not 
possibly be considered as satisfying the requirement for an additional 
teacher for St. George. 
A temporary assistant was employed to aid in school work on St. 

George. The services of this assistant were devoted to instructing a 
number of the smaller children who had not yet entered the regular 
school, and also to teaching sewing and giving instruction in other 
matters pertaining to domestic economy. 

ATTENDANCE AT SALEM INDIAN TRAINING SCHOOL, CHEMAWA, OREG. 

The Salem Indian Training School maintained by the Government 
at Chemawa, Oreg., affords an opportunity for the young people of 
the Pribilofs to receive training in addition to that which they obtain 
at the local schools maintained on the islands by the Bureau. 

In 1919, one boy, Laurence Merculief, from St.George Island, 
entered the training school, and four St. Paul boys, John Kmanoff, 
Alfey Melovidoy, Daniel Shabalin, and Peter T. Kochergin, returned 
home. Agrifina Fratis and Martha Fratis, of St. Paul Island, left 
the school June 15, 1919, but did not return to St. Paul. In the 
spring of 1920 they were at Marshfield, Oreg. 

Pripitor Isuanps Natives aT SaLtem Inp1IAN Trarnine ScHoo1, Dec. 31, 1919. 

Pratie vA kalinma: G00. 08 te) Ris Sede eee Gee tele ete Resident of St. Paul Island. 
Pratis,/ Oubiama dete Si ciel ieee ae aie ee Ss, Ee ee Do. 
Stepetim, \Nicolans 6:45.14). =). taiiate Hel eae seer Do. 
Stepetin: Vastitiiercchsockr: ite eke aie acto Seen Do. 
Lekanof, Georgeeh nese) ces see aus ee eee ae cee Resident of St. George Island. 
Merceuliel) Laurence: fii teeeesk 22) fis ais = sleet seer Do. 

SAVINGS ACCOUNTS. 

Certain of the Pribilof Islands natives have personal funds in the 
custody of the U. S. Commissioner of Fisheries as trustee. These 

@ Mother of Ouliana Fratis and employed at the school. 

moe ess 

Senge oe 
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funds are still on deposit with the Washington Loan & Trust Co., 
Washington, D. C., and draw interest at 3 per cent per dnnum, 
calculated on monthly balances. During the year 1919 three new 
accounts were opened by natives of St. Paul Island. 
On January 1, 1919, the balance was $3,174.65. Interest credited 

July 1, 1919, amounted to $47.61, and on December 31, 1919, $46.54, 
making a total of $94.15 for the entire year. Funds in the sum of 
$38.70 were deposited during the year. Withdrawals amounted 
to $213.93. The balance on December 31, 1919, of $3,093.57 is in 
accordance with the itemized statement which follows: 

Prrpinor IstAnps Natives’ Savines Accounts IN Custopy or U. S. Commis- 
SIONER OF FISHERIES, AS TRUSTEE, Dec. 31, 1919. 

ST. PAUL ISLAND. Merculieff, Terenty @........... $37.53 
Oustigoth Peters: 22 442 525/226 Zou 

Bourdukofsky, Apollon........ $87.78 | Pankoff, Agrippina............. 228.78 
Bourdukoiskyweetens a+ open ee FOsgls | Pankort Marae Ves 4s 2 oo oo ke 41.87 
Diakanof, Auxenia (Mrs. ©. H. Sedicky Heolaniar ches so s.0e sce 13.09 

Hope) j... ee aaa eee 2 24.98 | Sedick, Laventy ¢............. 13. 09 
Bmanon, vAlexayse mga = eee 2 S404 Sedleks Weomty, Ci. ss see ee eile 13.09 
rsatiss A crite leet tcc Ow, (pSCGICK.| MATING Ss cma kh ea cae se 
Mratist Alkali apObesse nase os OolAGSalahetoties Valenti Mise ae see ee 41.86 
Fratis, Martha; @2fiuscs20 S222.) 1 90aN7 
Mratis: (Oullianapoeee see seen a 90. 17 ST. GEORGE ISLAND. 
Gromofts tuliamiaseneeeeee sae 388. 24 
lahinsoins dion segoceeneesoos A ite |) (Grolbvaving Whi oeu eee eee ae ae 236. 68 
Kozloim barascoviasee seen ee = 85.40 | Lestenkof, Michael............. 114. 64 
Krokoim wluleta. 2.6... s25-s2n' 8.64 | Merculief, Agrifina.............. 62. 65 
Mandregan, Alexandra M........ 9:93") Merculuef. Joseph: 2222.52. 22 23.57 
Melowidoy,, Altey.2 25-4522 2.55 41.87 | Merculief, Polyxenia............ 11. 92 
MelovidoyseAmtones= 55+. 545- 24 3.60 | Philemonof, Mary@............ 115.14 ° 
IMelovidov, Tosef-........255.--- 41.87 | Philemonof, Zoya @............ 113.91 
Merculieff, Dosofey..........--- Sieoon | ohane) Michaeleee see eae 28.78 
Merculieff, Makary.............. (ebowleZacharoi,. banantre laps sae eee .45 
Merculieff, Mariamna.......... 37.53 a 
Merculiett “Paull. 2 3.4... 525.5'. 14.70 Totals. sf caee eur eases 3,093.57 

LIBERTY BONDS. 

The 43 Liberty bonds of the fourth issue, amounting to $2,150, 
were forwarded on July 22, 1919, to the St. George natives who sub- 
scribed to them, with the exception of one $50 bond which was dis- 
posed of by the owner at par value. 

The 44 Liberty bonds of the third issue, amounting to $2,200, were 
forwarded, on July 22,1919, and March 30, 1920, to the respective 
natives of St. George and St. Paul Islands, who subscribed to them, 
with the exception of one $50 bond which was disposed of by the 
owner at par value. 

From time of purchase the Commissioner of Fisheries had held 
these bonds in a safe-deposit box at the Washington Loan & Trust 
Co., Washington, D.C. In view of the fact that all bonds have been 
forwarded to their owners, the box is no longer retained by the Bureau. 

« Deceased, estate undivided. ¢ New accounts opened in 1919. 
b Not living on islands in 1919, d@ Married to Michael Borenien in 1918. Now deceased, 
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PAYMENTS FOR TAKING SEALSKINS. 

In 1919 the general plan followed the previous year for making 
payments for the taking of sealskins at the Pribilofs was continued. 
By the terms of the contract with Funsten Bros. & Co., that firm 
provides funds for paying persons engaged in killing and skinning 
seals and salting and handling sealskins, or otherwise employed in 
connection therewith, and secures reimbursement from the proceeds 
of sales of skins. Payments in 1919 covered the salary of one general 
assistant, wages of two cooks and of a number of Aleutian Islands 
natives temporarily at the Pribilofs, and payments to Pribilof natives 
in accordance with numbers and sizes of seals killed. It was ar- 
ranged that A. H. Proctor, the Bureau’s agent at St. Paul Island, 
should make the necessary disbursements for both St. Paul and St. 
George Islands. He was bonded in the amount of $15,000 by the 
United States Fidelity & Guaranty Co. 

In July, 1919, the sum of $21,000 was deposited by Funsten Bros. & 
Co. in the Seaboard National Bank, Seattle, Wash., to Mr. Proctor’s 
credit. An additional deposit of $2,850 was made by Funsten 
Bros. & Co., on January 22, 1920, to provide for payment of liabilities 
until the beginning of active work in 1920, a total deposit of $23,850. 
Through December 31, 1919, expenses incurred amounted to $22,318, 
leaving a balance of $1,532 to apply on 1920 operations. 

The items of expenditure for the calendar year 1919 paid from 
funds advanced by Funsten Bros. & Co. were as follows: 

Salary of general assistant, April to December...............--..-..--..+.- $1, 350. 00 
WWaces of 2 cooks...) siacd Si Oe ees ee ee co re eae age 750. 00 
Wages of Aleutian Islands nativesiatiSt: (Paulo = 5-2-2222 2 522 ee eee 4, 055. 00 
Amountearmed by St, Paul Islandmativesrse ase. - lau see eee eee 14, 093. 00 
Amount earned by St. George Island natives..............-...---...+---- 2, 070. 00 

Total 52.13 cis Gis sia aid apn Chayererehaie osiareie site ie thats ieee ae eae ree eee 22, 318. 00 

The natives of the Pribilofs were paid 50 cents each for skins taken 
from seals up to and including those of the 6-year-old class and $1 per 
skin for those taken from seals of the 7-year-old class and upward, 
except that after August 10 payment for skins of the 6-year-old 
class was increased to $1 per skin. No payments were made for 
skins of seals under the 6-year-old class killed for food purposes after 
August 10. 

In determining the respective amounts due individually for sealing 
operations, the Pribilof natives were divided mto classes according to 
their ability. Inasmuch as the taking of skins is necessarily cooper- 
ative work, each person can not individually take a definite number 
of skins. 

St. Paul Island.—In the calendar year 1919 there were taken on 
St. Paul Island 24,053 skins. For these, after deducting skins from 
seals killed for food, payments were made on the basis of 50 cents 
each for 18,342 skins and $1 each for 4,822 skins. The division was 
as follows: 
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DIsBURSEMENTS TO St. Paut NATIVES FOR SEALING OPERATIONS, CALENDAR YEAR 
1919. 

Num- Num- 
Share : Share ; 

CLASSIFICATION. ber of Total. CLASSIFICATION. ber of 3 Total. aan | C2 each. men, | 0! each 

HINSTHCLASS oer etelceiats = 24 | $367.50 | $8,820.00 || Second boys’ class..... 4 $5. 00 $20.00 
Second class.......... 11 | 294.00] 3,234.00 |] Undivided credit ¢....]........]......... 645. 00 
Mhirdiclassens 200825. 3 | 239.00 717.00 || Additional compensa- 
Hourthielass.4 5 ..cs-< 2} 183.50 367.00 TLOMDER Soar GIS. cee ease aa esee ake 100.00 
Hifthclass. 22 i. sce 2 50. 00 100. 00 
BOYS) Class: acss.ise 9 10.00 90.00 Potaless sa scoce DOmleneeaeses 14, 093.00 

a For 645 seals 6 years and over taken Nov. 8 to Dec. 31. Fund later divided as follows: 22 first-clas$ 
men, che each; 11 second class, $16 each; 3 third class, $13 each; 1 fourth class, $10; and 4 fifth class, 
€6 each. 

b Allowed 2 native foremen. 

St. George Island.—The number of skins taken on St. George Island 
in the calendar year 1919 was 3,768. No skins were taken on this 
island after August 10 except from seals killed for food purposes, and 
no payments were made for taking such skins. Of the 3,768 skins 
taken, payment for 2,768 was on the basis of 50 cents each and for 
586 on the basis of $l each. The natives participating in the opera- 
tions were divided into six classes according to their ability and the 
amount of work performed. The division was made as follows: 

DISBURSEMENTS TO St. GEORGE Natives ror SEALING OPERATIONS, CALENDAR 
YEAR 1919. 

Num Nuim- 
CLASIFICATION. ber of ee Total. CLASSIFICATION. ber of a are Total. 

men. : men, | 0! each. 

insticlassin.<ecc castes 15 | $78.50 | $1,177.50 || Boys’ class............ 1] $29.50 $29. 50 
Second class........-. 6 63.00 378.00 || Additional compensa- 
(Mhirdselasss- 2. cmcce “ 2 52.00 104.00 GLO Oe S28 Seka |S jose |sectoadsee 100. 00 
HOuUnUnICIASS occ ececae 5 44.00 220.00 
IAP HRCLaSSSe -jo scat lose. 2 30. 50 61.00 otal siaseceaee SIG pease ase | 2,070.00 

- 

a Allowed 2 native foremen. 

PAYMENTS FOR TAKING FOX SKINS. 

As in previous seasons, the natives of the Pribilofs were paid $5 
for each fox skin taken in the season of 1918-19. The 144 skins taken 
on St. Paul Island yielded the natives of that island an aggregate of 
$720, which was divided among 38 persons in amounts varying in 
accordance with their respective earnings. The aggregate of $2,765 
due the St. George natives for the 553 skins taken was divided among 
29 persons in accordance with their respective earnings. The pay- 
ments were made from the proceeds of the sale of the skins 

CENSUS. 

As in previous years, formal record was made as of March 31 of 
certain important facts regarding the native inhabitants of the 
Pribilofs. On March 31, 1919, the number of native inhabitants on 
St. Paul Island was 188 and on St. George Island 122, a total of 310. 
The corresponding figures for March 31, 1918, were: St. Paul Island, 
199; St. George Island, 123, a total of 322. These figures show a 
total decrease of 12 in the year ended March 31, 1919. When the 
natives away from the islands, prospectively only temporarily, were 
taken into consideration, the total number on March 31, 1918, was 
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335 and on March 31, 1919, 329. On the basis of these last figures 
there was a decrease of 6 in the year ended March 31, 1919. 

RECAPITULATION OF CENSUS OF NaTIvEs, Mar. 31, 1919. 

St. Paul Island: 
Resident population Mar] o1; Lous: sce ae lee cae he ene terete ee 199 
Birtbsiin year ended Mar s31' 1919 oo as ore od Sai na pees Be PRs ayes ig Pe 11 

: : 210 
Avrival-in year. (from Atka Island)*. 202 .(2o284 2 aoa oo 2 oe ee 1 

211 
Deathsiin Wear 0s Jo 3 oe ie. Sa hee alas: i oe ec eet 10 

201 

Departures in year, permanent— 
Tot Georgeislands.. cee. te bis ocicieterererininie eae ae ale ccreioe eee 3 
io Unalaskase’ willal’ 20. iil. te One Lee EL ie ts egies an 3 

6 

195 
Departures in year, temporary—To Unalaska...................2.2-2-22---- 7 

Total native resident population, Mar. 31, 1919.......-------------------- 188 
Natives at Salem Indian Training School, Chemawa, Ores st: sae sees 10 
Others temporarily residing elsewhere... 2t0e oie 2. Sea Bed 8 

Total natives accredited :... 32.42.50 2.22460. ecseen ene eee eee ee 206 

St. George Island: 
Resident population Mar) 31, VO'S. 2 08.52 occ) a nario sets ciepe cis ole ate ale wialalciciee 123 
Birthsaniyear end edeMiars al, 19 Bear. taereyajcte)aintasapeteererebervevatayet ara Reed vasse nO araN 4 

; b 127 
“Arrivals in:year (from ‘St. Paul Island). 22 2). 2.2282. S52 tz PiVAd wics eet 3 

130 
Deaths in “VOare : 22. isie 5 2-o cstee Sysccis sic ices Sie sce Sire oaasre sic. o.6is G nlauct steps ote epee 6 

124 
Mepartures 2 2 Ujaeccc eos aes =e ernie lielele ete a ta a eee 2 

Total native resident population Mar. 31, 1919.................-..---.--- 122 
Native at Salem Indian Training School, Chemawa, Orestes yes eae eee 1 

Total nativesiaccredited Sime ties. Secs einai ele eee seer tae dee ee 123 

FUR-SEAL HERD. 

QUOTA FOR KILLING. 

On April 8, 1919, the Secretary of Commerce approved the Bureau’s 
rec ommendation that the quota of seals to be killed at the Pr ibilof 
Islands in the calendar year 1919 be as follows: 

Quota or SEALS ror Kitine mw 1919. 

Age class. St. Paul. |St.George.| Total. 

Bo CO CR RA pa P anno DE EMA SESrnececoedcdine peaneacne Hae cecacnoc 13,000 2,000 15,000 
Pew (oC) (6 Ea Se Se arse ARB One aan eee ape asaccbacadaadsnedddnecnuadscc ood 1,700 300 2,000 
S-Var OLAS I. Fo ajalare/ safe alslcvaiave ataletetmmielat= = a efeieie etal ete ates = miele te olettet al 800 200 1,000 
6-year O1dS/ aNd OVGle eer ece codec eee eae pemistetsaleinieet (aise isaac 14, 500 2,500 17,000 

Dotalis oo ys cscetannaecaseeneesasee smectite tte ee etal 30, 000 5,000 35, 000 

> = 

ad 
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It will be noted that the quota provided for the killing of a large 
number of seals 6 years of age and upwards. The five years of 
restricted killing of seals, from August 25, 1912, to August 24, 1917, 
rovided for by the act approved August 24, 1912, giving effect to the 

North Pacific Sealing Convention of July 7, 1911, had resulted in the 
accumulation of a large number of males far in excess of the number 
required to maintain the breeding strength of the herd at a maximum. 
Furthermore, it was felt that this surplus accumulation of males 
meant not only a loss of revenue to the Government through failure 
to market as many of the pelts as possible, but through damage to the 
herd itself on account of the increased fighting on the part of the male 
seals. It had always been believed that the pelts of older males 
taken after the development of the so-called wig were practically 
useless to furriers. Fortunately, experiments conducted at the new 
dressing and dyeing plant at St. Louis on a limited number of large 
skins taken at the Pribilofs had demonstrated that a skin from a 
large seal could be dressed and dyed in such a manner that it com- 
manded almost as great a market value as skins from 3 and 4 year old 
seals. Under these conditions it was deemed highly desirable to 
include a considerable number of large seals in the quota for 1919. 

In establishing the quota it was realized that the inclusion of 
17,000 seals 6 years old or older would involve work possibly beyond 
the facilities of the Bureau to accomplish. The killing and skinning 
of asmall seal and the curing of its skin is an easy task compared with 
similar operations in respect to a full-grown bull seal. It was also 
known that a further difficulty would be encountered by reason of the 
fact that surplus large males would be found on the hauling grounds in 
eon abundance only in the early part of the season, being less and 
ess in evidence there as the season proceeded. It was thought best, 
however, to fix the quota at the figures which the interests of the 
service demanded and to accomplish as much as possible under the 
circumstances. 

Through the year 1919 there were killed 7,731 seals 6 years old and 
over. While the number taken was very much below the number 
planned, it is believed that much good has been accomplished in the 
way of reducing the number of surplus males and in affording the 
means for increasing largely the Government’s revenue from the 
Pribilofs. 

KILLINGS OF SEALS. 

St. Paul Island.—During the calendar year 1919 there were killed 
on St. Paul Island 24,053 seals. Aside from a few seals killed for 
food and for scientific experimental purposes, they were obtained in 70 
drives, the first on April 5 and the last on December 18. 

St. George Island—During the calendar year 1919 there were 
killed on St. George Island 3,768 seals. With the exception of a few, 
these were secured in 88 drives, the first on June 3 and the last on 
November 7. 

The total number of seals killed on both islands in the calendar year 
1919 was 27,821. The tables following show details in regard to the 
killings in 1919, 
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SEAL Kiutines oN Prisitor IstAnps 1n 1919. 

ST. PAUL ISLAND. 

Serial Skins Serial Skins 
Date. | No.of Hauling ground. se- Date. No. of Hauling ground. se- 

drive. cured. drive. cured, 

Asprn beasee 1 | Sivutch(Sea Lion Rock). 49 | July 28-=2 2] \< (355) VOStOGHNE sc Jena. sae « 512 
May 10... Dea as (Loy DaGat a Tk Se ee a 64) July 30-222) (386) 1) Gorbatel s-sany es See 736 
Mai yee ae a Northeast Point........ Pal [ka ou bess Meee SPA IER este) mee ED aS DG 468 
May 28.... 3 | Sivutch (Sea Lion Rock). TB NP Ny be 3 Pa 38" | Lolstois. Ae eee ee 182 
June 11 Ay) NOIStOMs A Ee weeks. totes & 84a Dost. 39 | Lukanin and Kitovi.... 72 
June 15 DU WMIOSCOCHITIIOD Ne eteeeelaa cle 556) |) Ae). Zevon = 40 | Zapadni and Little Za- 
June 16... GiluReekexr el Lp hes Pee aed 113 padnik the Jj eee 232 
June 17... 7 | Zapadni and Little Za- AAR EOE oer Al. | MOrjOVi sek cece eens 469 

13}2Ko Dovid hh Mee aR eet ake 4621) ATIE VOU SSS a2. SViostochia 2s Gikne a aians ee 198 
June 19... 8 | Morjovi and Vostochni..| 1,288 |; Aug. 7 AS) GOTMALCD Ean etre oe 531 
June 20... 9 | Polovina 323 DOue see Aus ROO Lak alee a ey ereneete ae 182 
June 21... OM Rolstous ts aes Cees 99 || Aug. 8.... 45 | Zapadni and Little Za- 
June 23... 11 | Zapadni and Little Za- | padni vos ee ears 189 

Padnise sete. Sek 347 || Aug.9..... 46° “Gorbatchies: 4 eee ae 171 
June 24... LON GREG ss beet o eetaneee te 597 TO Ses a5 AT WW Reh to = S222 cob ae 82 
June 26... LSI | MOL] OV os: ceeecee cinemas SISa pW Oseeme 48 | Lukanin and Kitovi. 39 
June 27... Tay EV ostochnitausen o Hace ae 613 DOsI8.3 A9/ | Polston. Ace gos. sae, 50 
June 28... A Sill Bolowilaesaee creates a 197 Aes LOLS 2 50s MOrOvin as sen ccedesebace 153 
June 30...| 16 | Tolstoi, Lukanin, and Dorsey Ole Vostochinivene saseee sae oe 116 

Kaitoviis 252 hak ies 286 || Aug.22....| 52 | Reefand Gorbatch...... 199 
July Week 17 | Zapadni and Little Za- Aug. 23 Gail] MLOISUOLs esac eee ee Renee 48 

saevohath ken gery ae STEN, 873 || Aug.25....! 54 | Zapadni and Little Za- 
dualyg2e eee TS uiiG orbatchianaececeescere 1, 042 |} Paani: see As ee seas 106 
An byR Yeas LONMR Gf sn Beas: oie 369))|| Auge. 27-2201" bo | Vostochmit et 225% 4 el re 176 
July 6....-. ON sMiorjowig-2b bt Saeceaensce G24nie Doses ers 56) MOLjOvdse Ss aeecteieeeeae 51 
Duly ie soe ZA ViOStOGHMIASSt eccrine sae a= LSAT AME TOO eae le Ott ROISC Ole. pe sen es seer 41 
July 9..... DMG ORbatChe sh os haces sas ee 1,029 |; Oct. 22....] 58 | Reef and Gorbatch...... 175 
July 10....| 23 | Zapadni and Little Za- Novas...) DOU Gonbateh secs sa: saa eee 122 

DAME eee ne eae ae 894 || Nov. 7.. 60+! "Reef.-'toa3 fie See 151 
July 11....} 24] Tolstoi, Lukanin, and Doss ee a. 61); Nolstoleec sb acciqsas aoe 59 

KALOVIGe ene enone 412 || Nov. 10- 62) Polovineteecsscceteraere 225 
Mo eke » 25 | Gorbatch and Reef.....- 719 || Nov.14...| 63 Monjowile tsb. @. at cee ee DAT 

July 14.... GW NW MIOLjOVI ee ct oacnee cece 919 || Nov. 15... G4ol Mostoch iis goecpane eee 1465 
Sri Leases 27 OSCOCH Oe ae one ee see seas S28 IFNOV. 2oce a} 160: | eerie: Maer aR sree 47 

TO eats Rilo, en ia eh Ae toe eek BB NOM See oh ty OO4lpGObpDatehiass ssase lone ears 49 
July 16....| 28 | Gorbatch and Reef...... 125901 MNO Vere x24 (yim Onel MAR OlSbOlescicimeseincteetaee 41 
July 17....| 29 | Zapadni and Little Za- Dec se. Cel s. Gas ZA PACH 2 semtoce see te seca a4 

PAG) [8s ec eotscres 554s eC Ose sae|) BOON | WMON OWLS . anc maep ee sneer 60 
Dow eee SOA MMGIStOLSSY segue tue see 168 |, Dee. 12.- 69%) AL OIStON.. Vea s. cee meee 27 

Duly, 225582 ees eee GOjss. Le Seas 184 || Dec, 18-- 70) Monjovisssee: eceasooes 52 
Doreece 32 | Lukanin and Kitovi.... 25 

July 23....| 33 | Gorbatch and Reef...... 332 Totalscetiinseeee 24, 053 
Day Ziel) eio4s | A MLOL OVI cpeaeeainseete 658 

ST. GEORGE ISLAND. 

i nn me 

Juno 3....- 1| Northand Staraya Artil. 16) ||Juily 1922 5.\., 247 | Mast Reel. 25s. oo oeeccn 176 

Une Oseses 2| East ae sb WE charade fh ee 96 || July 21....| 25 | Northand Staraya Artil. 175 

June 10.... Sell Nd oe ee eee k eee 10 ||| July 23-224) ) 26) Bast. Reef_-- 222225255 122 

June 12.... 4 North: and Staraya Artil. AL eduly 2eeoce|) 2d. |MNODDNEssmereen cease scent 84 

June 14.... Bul PAapadnl seo eeesene mea 33h] ly G0veee|| s28) (bash Meeker sseesenecee 65 

June 15...- GtlGBasShChiitstse ee eeneeeeee 5 || Aug.2.....} 29 | Northand Staraya Artil. 82 

Af bars WS 7 | North and Staraya Artil. 65 || Aug.4..... 30 | East Reef............--- _ 39 

June 19.... 8 | East Reefand MastCliffs. UTA Ae votes Sl iZapadnisicen ss eee 5a 43 

June 21.... 9 | Northand Staraya Artil. 16M | PAVE Tene. 32 | Northand Staraya Artil. 109 

JUNE 232225 LO s|VSSt RCCL ot ee eet 36 || Aug.9..... 33 | East Reef and North.... 60 

June 25.... 11 | Northand Staraya Artil. 107 || Aug. 20=21.)-...2. Zapadnivs) ioe) eee a2 

June 26.... T2uikZa pam sees eee St PSO tal —o0 ye | Meee | ete seems elstaleareleetetatetalele c6 

June 30.... 13 | Kast Reefand EastCliffs. DID H). OCHA Gree eee ee ee We Ee een aes dcaistercieys (Oat 

July 26-02 14 | Northand Staraya Artil. 242) Oct. 2052-4) rss | North. 32222: 107 

Julyis<c2o% 15} Gapacdmiicn ss Me ie hee ae 32 Dio ieee. oe Hast Cliffs... 324 

aoa ae 16) Ie det Reef and Hast Clifis 146) OCH 242 ro nmsoue anne Gopeeere 89 

DLE eeeee 17 | North and Staraya Artil. 144 || Oct. 30... 37 WasGiR eee. cise acca 65 

ply Oecee 18 | East Reef and WastClifis. VGA INOW Wate ere | ice ete ete petat ae teraatatlatet tot ag 

DULY LO se se) ))) LON Aapad nie er stearate 25 || Nov. 5....|..----|--------- 22-22 -00-eeeeeee- a] 

DULY Le ee OLN: eth and Staraya Artil. 287/.|| NiOVe Ces cel teen mast ECC) soc een nisenccee 11 

July 14....| 21 | East Reefand HastCliffs. 154 
July 16....| 22 | Northand Staraya Artil. 149 Total:-<.- Secsasmes|oyiOs 

Daly see|) 23h) Aapadniesecee semester 82 

a Seals killed for natives’ food. b Seals killed for experimental work. ce Seals killed for fox food. 
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BRANDED SEALS. 

Following the practice of previous years, there were killed on both 
St. Paul and St. George Islands in 1919 a number of the fur seals 
which had been branded when pups in 1912. The data obtained 
from year to year have been invaluable and are, of course, made more 
complete with the records of each succeeding year. The great value 
of the data lies in the fact that they are obtained from seals of known 
ages. The animals bearing the brand placed on pups in 1912 are 
the only ones which it has been possible to follow in a scientific way 
from year to year. 

The animals were, of course, 7 years old in 1919. On St. Paul 
Island 11 were killed, on St. George Island 15. The following table 
eives certain information derived from them: 

Recorps OF BRANDED 7-YEAR-OLD MALE Fur Seats KintED on PRIBILOF ISLANDS, 
CALENDAR YEAR 1919. 

eeriar eee Aes Car- Car- Greenekin 
No. 0 ate of killing. sland. cass | cass gee ay Trade classification. 
skins. weight.a|length. weight. polars 

Pownds.|Inches .| Pounds.| Ounces. 
AP 6600 | June 16,1919 | St. Paul........ 278.0 | 67.75 34 8 | Wig. 
AP 6601 | June 24,1919 |....- dosti aa 337.0 | 73.00 29 8 Do. 
AP 6603 | June 24,1919 |....- dow a wee 323.0 | 65.50 31 8 Do. 
AP 6604 |....- GOs ee eoaa|s 2st GOH 8. aoa k 481.0 | 74.25 AS eM opats Do. 
AP 6605 |...-- OE ee senses -dOsanatemeee oto sOnlmimadey SAN eee oe Do. 
AP 6606 |.---.- Osseo saagsththpaousbops 206.0 | 61.50 15 8 | Extra extra large. 
AP 6701 | Aug. 22,1919 |....- does ss eae 314.0 | 73.25 | ADKINS See | Wig. 
APG 702i ee Od Ossanciee Bie Sa LOM em cceyne 330.5 | 73.25 37 8 | Do. 
IVEY (08) NE SoCs bee 58 Bees ue dots ee 274.0 | 74.50 SOulSct ose Do. 
INPIG827) | Oct) L2I19LO! Ps! 5 -doi V5 PSs s 370.0 | 76.50 44 Bf. - 22 en ence ee seem nncecwcecncnce 
G 6083 | June 3,1919 | St. George...... 192.0 | 64.50 Ug ph 8 Wig 
G 6084 | June 6,1919 |....- Gorse eae 148.0 | 58.75 1 OMe stece os Do 
@ 6089 |....- Oe cewea® aes Cons ee Je 226.0 | 72.50 SLi Baca ucme tae ccm acta tase oct oeceee ees be 
G 6092 | June 11,1919 |....- Gonentaae ee 413.0 | 72.00 AO |e eee Wig. 
G 6093 | June 17,1919 |....- GlO)s aa esanted 191.0 | 66.50 23 i Rene ee Do. 
GG0SL ese CORRS En a Dey (GIG ae 349.5 | 74.50 OU | ae a Do. 
G 6095 }.-..- GOs sees.) 5227-4 GOMeey see 360.0 | 72.75 AD a|iet ae Hae, Do. 
G 6096 |....- Gone wees |no te (ai) ees ee 218.5 | 68. 25 284leaeeeeee Do 
G 6097 | June 19,1919 |....- dos ih ss) 2155) |) 63: 75 23) NORE Toe Do 
G@6098i 2-2 ee £6 oy Pah Mae Gone el |i PAU raya | Kale 2255 DA! oe one Do 
G 6099 |...-.- GOEeeeoce ate. downs 212.0 | 66.50 283 || eter a! Do 
G 6100) |3 2. Cle ssneeet Sembe Gos sae as 191.0 | 66.00 DAE RU he Do 
COCK) Pease Copies | ye: okey ee 486.5 | 78. 00 G4 eae Do 
G6102 | June 23,1919 |....- (6 Kop Re oy eo 176.5 | 63.50 IU ya re ak Do. 
G6126 | July 2,1919]....-. dogs oe ee 323. 68. 25 SPAN See eee Do. 

a Seals were bled before being weighed. 

Information in regard to the branded seals previous to 1919 may 
be obtained from preceding reports of the Alaska Fisheries and Fur 
Industries. It should be stated in this connection that an osteologic 
study of these branded seals is being made by Dr. G. Dallas Hanna. 

AGE CLASSES OF SEALS. 

Determination of the ages of seals killed is based on data derived 
from measurements of seals of known ages. The seals whose age was 
definitely known were those branded in 1912, of which a number 
have been killed from year to year. For practical purposes on the 
killing fields the length of the animal determines the age class into 
which it is placed, the length being the distance from the end of the 
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nose to the root of the tail. The following table shows the figures : 
used for determining the ages of male seals: 

: AGE STANDARDS OF Bopy LENGTHS OF SEALS. 

4 

in Lengths of Lengths of Age Lengths of Lengths of ill 
Be. summer seals. | _ fall seals. Be. summer seals. | _ fall seals. 1 

Inches. Inches. Inches. Inches. | 
Meanlings) ch 2scue Up to 36.75 Up to 38.75 || 4year olds.......... 46 to 51.75 48 to 53.75 
2-year olds.........- 37 to 40.75 39 to 42.75 || 5-year olds.......... 52 to 57.75 54 to 59.75 
3-year olds........-- 41 to 45.75 43 to 47.75 | 6-year olds.......... | 58 to 63.75 60 to 65.75 

AGES oF SEALS KILLED ON Prispitor ISLANDS, CALENDAR YEAR 1919. : 

Summer (Jan. 1-Aug. 10), Fall (Aug. 11-Dee. 31), | 
1919. 1919. H 

oR Grand 
ge. 

total 
St Total. |St. Paul.| St Total ; St. Paul.| Georee otal. ; -! George 0 : 

oo | | | | | | | ‘ 

Yearlings. -. oes s Ad ata ster 4 Ua eases 7 11 ‘ 
2-year olds.. - 123 71 194 60 154 214 408 
3-year olds.. 12, 983 2,059 15, 042 594 226 820 15, 862 
4-year olds... 2,020 370 2,390 38 28 66 2,456 
5-year olds. 1,118 141 1, 259 37 1, 296 
6-year olds...-- 2, 089 124 2,213 300 2,513 
7-year olds and 3, 652 586 4,238 980 5, 218 | 

OWSG:2: eee see eeee 38 3 41 16 57 

Motalee. ae Nee eee ats 22,027 3,354 | 25,381 2,026 414 2,440 27, 821 

a The few cows reported above, about one-fifth of 1 per cent of the total take, shown in the table, were 
accidentally and unavoidably killed. Every pee effort is made to avoid the killing of cows, but per- 
sons familiar with conditions at the islands will readily appreciate that once in a great while a cow is killed. 

CENSUS. 

Following the practice of previous years a census of the fur-seal 
herd was taken in the summer of 1919. The increase in size of the 
herd from year to year renders it increasingly difficult to enumerate 
the animals and each year resort must be had to approximations and 
estimates to a greater extent than before. The dificulties can be 
eliminated to some degree by the erection of observation stations and 
pe the construction of walkways through the rookeries. The 
ureau will take steps to bring about improvements of this character 

as soon as Dose ble. Full information in regard to the census of 1919 
is contained in the report, printed on pages 106 to 117, by Dr. G. Dallas 
Hanna, who was in immediate charge of the census work. 

The following is a comparative statement of the numerical strength 
of the various elements of. the herd in the years 1912 to 1919, inclusive: 

GENERAL COMPARISON OF RECENT CENSUSES OF THE SEAL Herp. 

Class of seals. 1912 1913 1914 1915 1916 1917 1918 1919 

Harem bulls...........| 1,358 1, 403 1, 559 2,151 3, 500 4,850 5,344] 5, 158 
Breeding cows. --| 81,984 | 92,269] 93,250] 103,527] 116,977] 128,024] 142,915 | 157,172 
Surplus bulls... EET Dip me mn Ie GG Ha hg ISIN RT A 8,977 | 17,110] 9,619 
Idle bullsveseseccseees 113 105 172 673 2,632 2,706 2,444 2,239 
Young bulls (chiefly 5- 

year-olds)i2 aes. Sen OG ei 2oO nt) i DOSS ie eet oc cle cree al eiateeralometelal |areyct aia) ao ela Seen 
6-year-old males 
5-year-old males. . 

15,397 | 13,755] 8,991 
14,813 | 11,941] 5,282 

Totalhivssessstos 215,738 | 268,305 | 294,687] 363,872 | 417,281 | 468,692 | 496,432 | 524,235 

4-year-old males. .....-- 100 2,000 9,939 15, 848 15, 427 16, 631 7,114 5, 747 : | 
3-year-old males........ 2,000] 10,000} 13,880] 18,282] 19,402] 19,507 9,117] 13,596 - 
2-year-old males........ 11,000 | 15,000} 17,422] 23,990] 24,169| 26,815] 30,159] 33,081 ly 
Yearling males......... 13,000 | 20,000) 23,068) 30,307] 33,645] 38,018] 41,595] 46,444 o 
2-year-old cows........- 11,000 15, 000 17,422 23,990 24,245 26,917 30, 415 33, 287 4 
Yearling cows.......--- 13,000] 20,000} 23,067] 30,306] 33,646] 38,018] 41,608] 46,447 . 
Pups. 223 Bw AOL | 81,984 | 92,269] 93,250] 103,527] 116,977] 128,024) 142,915 | 157,172 4 

: 
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SPECIMENS FOR SCIENTIFIC PURPOSES. 

In 1919 there were collected for the California Academy of Sciences, 
at San Francisco, a number of specimens of fur seals for its use in 
completing a fur-seal habitat group which is one of an elaborate 
series of groups installed at the academy’s museum illustrative of 
natural history. The material included 3 adults from St. Paul Island 
and 3 adults and 13 pups from St. George Island. All the seals 
involved were animals found dead, with the exception of two acci- 
dentally killed on St. George Island. The appraised value of the 
collection was $43, which amount was paid by the academy and 
transmitted to the disbursing clerk of the Department for deposit in 
the United States Treasury. 

FOXES. 

The fox herds are a very important feature of the Bureau’s opera- 
tions on the Pribilof Islands. They produce considerable revenue 
for the Government each year, and the natives profit through pay- 
ments made to them for taking the pelts. The revenue represents 
real production, for unless the herds were fostered by the Bureau’s 
activities they would be reduced almost if not quite to the vanishing 
point. While the foxes would be able to subsist through the summer 
season on birds and other sources of food which they are able to 
secure unaided by man, few would survive the winter were seal 
meat not provided. 

The fox herd is much larger on St. George Island than on St. Paul 
Island, at least the animals are apparent in larger numbers and the 
take of pelts each year is much greater. On St. George the feeding 
of foxes has been reduced to a system, on St. Paul it has not, but the 
matter is receiving very careful consideration. Natural and other 
factors on St. George have been much more favorable for controlling 
conditions than on St. Paul. In the matter of taking pelts, control 
of the food supply during the winter is almost as important as the 
supply itself. On St. George Island the beaches where foxes may 
resort for food are few and limited in extent. The seal-killing fields 
are limited to two, and both being small and close to the sea are easily 
cleaned of seal carcasses. The result is that the foxes are obliged to 
come to certain places for food put out for them. The food givea 
them consists of seal carcasses saved from the killings of the preceding 
summer. The foxes accustomed to coming to certain places for food 
are easily induced to enter wire inclosures where the selection of those 
to be killed and of those to be released as breeders is a simple matter. 

On St. Paul Island the open beaches are of considerable extent; 
the seal-killing fields are more numerous and some so situated that 
the removal of carcasses would be more difficult and has not been 
undertaken. It should be noted that foxes will feed in the winter 
season on seal carcasses left on the killing fields since the preceding 
summer. The absence of control of food supply in the winter on St. 
Paul makes it necessary there to capture them in steel traps. A fox 
once caught in a steel trap must be killed, and the selection of animals 
for the future breeding stock is an impossibility. From the stand- 
pomt of selecting breeders, the beneficial results of being able to 
observe the herd practically as a whole and to handle the individuals 
is strikingly shown in one way by the almost entire elimination of 
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white foxes from the St. George herd. On St. Paul Island the pro- 
portion of white foxes taken each year is very much larger. Further- 
more, the tle of animals as breeders insures that at least a> 
minimum number has been reserved. When foxes are taken solely 
in traps, as on St. Paul, the maintenance of an adequate breeding 
stock must depend largely upon the judgment of the officer in charge. 
Whether it will be possible in time to follow profitably on St. Paul 
the methods employed on St. George is a problem for future solution. 

TRAPPING SEASON OF 1919-20. 

In the trapping season of 1919-20 there were taken on St. Paul 
Island 155 blue-fox pelts and 32 white-fox pelts, a total of 187; on 
St. George Island, 746 blue-fox pelts and 4 white-fox pelts, a total of 
750 pelts. One additional white pelt was secured at St. Paul from 
a fox found dead in March, 1920. These figures show for both 
islands a take of 901 blue pelts and 37 white pelts, or a total of 9388 
pelts. The aggregate take was considerably larger than that for 
the preceding season, when 144 were taken on St. Paul and 553 on 
St. George, a total of 697. The take on St. George in the season of 
1919-20 was the largest in many years. 
On St. Paul trapping operations were carried on for about one 

week. Traps were set out December 2 and taken up the night of 
December 9. 

The following extract is from a report submitted by Agent Proctor: 

During the season of 1919-20 fox trapping was prosecuted under rather unusual 
w-ather conditions. ‘The temperature was well above the freezing point, the ground 
was entirely free from snow, and light rains fell at intervals. This weather had been 
preceded by lower temperatures that had continued since well back into November, 
and it was therefore believed that the skins would be in prime condition. 

In order that the fox runs would be well defined, the effort has heretofore been on 
this island to so time the trapping season as to get a period of clear weather, with the 
ground covered with a light layer of snow. ‘Trips in the vicinity of the village made 
by the writer and reports from the more remote places by the natives showed that 
notwithstanding the absence of snow the fox runs were well defined in the soft ground 
and dead grass. Under the circumstances it was considered better to make a start 
under the conditions stated than to take a chance of encouatering heavy winds with 
drifting snow at a later date. 

Following the practice that has always obtained on this island, foxes were trapped 
in ordinary steel traps placed in the various runways and at other favorable points. 
The traps were secured to the ground by means of a chain and an iron stake driven 
into the soil. The traps and chains were then covered with grass and other suitable 
material to conceal them. 

All the able-bodied workmen, with the exception of the native priest, were engaged 
in trapping, and each individual was supplied with as many traps as he was able to 
look after properly. In all, 42 men were engaged in trapping and an aggregate of 411 
traps were employed by them. 

In determining the length of the trapping period, the length of the immediately 
preceding seasons and the size of the catch were taken into consideration, it being 
thought that if the catch during the first few days of the present season had been 
noticeably large the season could be prolonged safely. A large catch would have 
been accepted as an indication that a greater number of young foxes had been brought 
to maturity this year than during the past years. The catch this season, however, 
during the first few days did not give this assurance, and the season was therefore 
confined to the seven actual trapping days originally determined upon. The traps 
were placed out in the late evening of December 2 and were taken up during the 
night of December 9, allowing seven full days for trapping operations. 
he total number of skins secured during this period was 187 for a seven-day season, 

as against 144 skins secured in a five-day season in the preceding year. ‘The average 
catch during the season of 1918 was 29 skins per day, with 39 men and 320 traps. The 
average number of skins taken daily during the present season by 42 men, with 411 
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traps, was 27 skins per day or 2 less per day than during the previous season. This 
would appear to indicate that the herd had made no such advances in numerical 
strength as to warrant a long period of trapping, with the attendant danger of over- 
trapping and an unwarranted reduction in fox life. 

Under the conditions of fox life on this island it is difficult to see how any estimate 
of the actual number of foxes in existence can be secured. Unlike St. George Island, 
foxes here are rarely seen. During the summer and early fall the writer observed one 
family of two adults with three vigorous young in the cliffs near Zolotoi Sands, and 
several families were seen between Telegraph Hill and Halfway Point Lake and 
between Telegraph Hill and the vicinity of Little Zapadni rookery. <A fox is rarely 
seen in the immediate vicinity of the village, though one did appear during the sum- 
mer and loitered for a short time around our chicken house. Therefore, the only 
guide as to the number of foxes in existence is in the number taken from season to 
season. In earlier years this island supported a large fox herd, as indicated by the 
annual takes. The decrease in the herd, as indicated by the annual takes, appears 
to have followed the decrease in the number of seals taken and the gradual diminution 
in available food. 

It would therefore appear that the problem of fox propagation here is, as on St. 
George Island, one of food. During the period from August, 1912, to August, 1917, 
the number of seals taken was limited to the number required for food for the native 
inhabitants. Little, if any, seal meat was available for the support of the foxes, and 
they had to subsist during that period almost entirely on the sea food of various kinds 
thrown up on the beaches. The increased takes of seals during the past two seasons 
have furnished abundant food, but the time has been too short to produce any marked 
effect upon the herd other than to show a satisfactory condition of nourishment, as 
indicated by the weights of the animals secured this season. The lightest fox taken 
this season was a blue female that weighed 44 pounds, taken December 6, at Zapadni; 
the heaviest was a white male weighing 174 pounds, taken at Tsammana on December 
3. The average for the take was about 11 pounds. This may be accepted as a very 
satisfactory averaze weight for foxes of both sexes and all ages and indicates that the 
herd has found an abundance of food during the past year. Now that commercial 
sealing will proceed steadily there should be no shortage of food, and the physical 
condition of the herd should therefore show a steady improvement. With the 
animals in good physical condition and food abundant during all seasons of the year, 
we should expect larger litters to be brought to maturity and an early increase in 
the numerical strength of the herd. During the past sealing season killings were 
arranged, as far as practicable, with a view to leaving carcasses at various points on 
the island where foxes had been seen or where the ground formation was favorable 
for burrows, and this policy should be maintained. 

As long as foxes are taken in steel traps nothing in the line of selective breeding 
can be considered, as every animal caught, regardless of its condition, must be killed. 
Neither can any effort be made to maintain approximately an equal number of animals 
of each sex. However, trapping by means of steel traps was not known to be detri- 
mental to the herd in former years, when seals were killed in abundance and their 
carcasses permitted to lie on the ground in various places, and there is every reason 
to believe that with the continuation of commercial sealing the herd here can ulti- 
mately be brought to its former flourishing condition. How many years that will 
take can not at this time be foretold. 

it has been suggested that the St. George method of fox trapping be tried on this 
island, but the writer is extremely doubtful as to the success of such an experiment. 
The St. George method of trapping foxes has been carried on only during the period 
of small seal killings and when the two killing fields used were kept free from carcasses 
during the winter season. The St. George killings are practically confined to the 
village killing field and to the killing field at Zapadni. During the period of the St. 
George method of trapping all of the seal carcasses on that island not required by the 
natives for food were placed in a silo and used for food at the village trap after the 
migration of the bird life. This method practically forced the foxes to resort to the 
village for food; that they come there solely for food during the winter season is shown 
by the promptness with which they abandon that feeding ground when the birds 
return to the island. To establish successfully the St. George method on St. Paul, 
traps would have to be built at several points and the killing fields would have to be 
kept free from food during the late fall and throughout the winter. This would place 
upon the working force an additional burden during sealing operations, and it is 
doubtful whether the results secured would warrant the necessary expenditure of 
money and labor at the present time. 

The development of the by-products plant and extension of roads from the village 
to the various killing fields may materially change the conditions in the future, and 
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should that be the case a change in the trapping methods here might then be seriously 
considered. 

All the skins secured here were dried as slowly as conditions at the various stations 
would permit, and it is believed that the objectionable ‘‘papery’’ condition of the 
skin is less noticeable than before. Special attention was given to this phase of the 
work. All the skins have been cased fur side in, in accordance with the instructions 
received from the Bureau. 

On St. George Island fox trapping for the season of 1919-20 was 
carried on in the months of November and December, 1919, and 
January, 1920. Seven hundred forty-six blue-fox pelts, including 1 
from an animal found dead, and 4 white-fox pelts, a total of 750, were 
taken. Two hundred twenty-nine male foxes and 225 females were 
released to insure the maintenance of a suitable breeding stock. It 
appears that the take of skins was the largest in 27 years. It should 
be noted that the number of animals released represents the least pos- 
sible number of animals available at the time as a breeding stock. 
It is a moral certainty that not all the foxes on the island enter the 
traps during the season, and the reserved breeding stock is augmented 
by just the number which does not enter. Foxes released for breeders 
are marked so that if retaken the same season they will not be killed 
or charged a second time to the breeding stock if released. 

In August, 1919, a small wire cage fox trap was constructed at 
Zapadni on St. George Island. It was used in the season of 1919-20 
and was a complete success. It, of course, only supplements the 
fox-trapping house at the village. In 1919 arrangements were made 
for burying in the future the carcasses of foxes killed at the village. 
The plan adopted will remove all possibility of foxes having access 
to the carcasses and feeding on them with possible injurious results. 

In the summer season of 1919 a supply of seal meat was preserved 
on St. George for use for fox food in the coming winter season. 

In connection with the taking of fox pelts on St. George Island 
in the season of 1919-20 the following report has been submitted by 
Agent Crompton: 

Summary of season.—Cold weather during the latter part of November made it 
advisable to open the season during that month as the foxes were visiting the feeding 
place in great numbers. Accordingly, trapping was begun the night of November 24, 
when 183 animals were handled in five hours, of which number 151 were killed. More 
foxes might have been taken on the opening night had proper facilities for handling 
the skins been available. 

It was a fortunate thing that work was begun on November 24, as the following day 
brought warm winds and rain and for three weeks thereafter the thermometer did not 
register below 35° F. This very unfavorable situation forced the recommendation 
that the release of the breeding reserve be postponed until at least three-fourths of the 
expected catch of skins had. been secured. Upon adopting this policy very few 
animals were released until after a total of 450 skins had been obtained. 
Warm weather, with the consequent necessity for securing the skins before un- 

primeness developed, brought about the practice of all-night trapping. On these 
occasions the trap was opened about 7 o’clock in the evening and kept in operation 
until 6 or7 o’clock the following morning. The foxes which had been caught before 
12 midnight were disposed of at that hour; the remainder were attended to in the 
morning. After the first few nights of such work a system of operation was worked 
out by means of which it could be conducted without interfering with the regular 
duties of the following day. 

All-night trapping was a decided success and the practice will be made a regular 
feature in future operations. Its advantages are (1) that more foxes may be handled 
during a given period, (2) that fewer nights of trapping are required, and (3) the 
animals are thus given more nights for undisturbed feeding. The work has the single 
danger of being too zealously conducted, in which case the foxes would be deprived 
of food for too long a period, if not permanently frightened off. During the season 
just past it was the practice to trap three or four, and on rare occasions five, nights 

ee 
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each week, no one being permitted to approach the fox house during the remaining 
nights. Except in emergencies it is felt that all-night trapping should be confined 
to not more than three nights in seven. 

Observations.—The writer was present in the trapping room during several full 
nights and confirmed the well-known observation that low tides at night interfere 
with fox trapping. On one occasion, when the tide was extremely low during the 
midnight hours, 23 foxes were caught before 9.30 p. m., 3 foxes between that time and 
3 a. m., and 38 were taken after 3 a. m. It was also repeatedly observed that the 
female fox is more nervous and timid than the male. 

Garden Cove and Zapadni.—Trapping was conducted at two points other than the 
village, viz., Garden Cove and Zapadni. The work at Garden Cove, where a string 
trap was used, ended in a complete failure after 10 nights of trapping. It is not 
believed that a cage trap could be advantageously operated there. 

The new cage trap at Zapadni was a great success. One hundred and thirty-four 
foxes were handled there during 20 nights, as against 38 animals in 18 nights of the 
preceding season. Of the foxes handled at Zapadni this season 77 were taken in 
four nights. The trapping work at Zapadni was placed in charge of only the most 
responsible of the native men and these were under definite orders as to the disposi- 
tion to be made of the different classes of foxes caught. Telephone communication 
was continuous. Fox food has been periodically exposed at Zapadni since trapping 
ceased, and it is the intention to prepare a larger amount of food there next season. 

Close of season.—Trapping was vigorously conducted along the lines indicated in 
the preceding paragraphs until, on January 30, the condition of the furs made it 
advisable to close the season. With a grand total of 1,204 foxes handled, this was 
the most successful season on this island since 1900-1901, when 1,335 animals were 
caught. With the single exception of the winter mentioned, it exceeds any season 
since 1890. In point of the number of pelts taken, it surpasses any season since 
1892-93. These results speak high praise for the management of the foxes since the 
close of the last lease, when the herd was in an unsatisfactory condition. 

Condition of furs.—Instructions were received to the effect that observations should 
be made to determine the relation of weather conditions to the primeness of the fox 
skins. Such observations as could be made on the pelts at this place showed that the 
relation is direct. 

During a normal season the fur of the blue fox should certainly be prime between 
the dates December 1 and January 31, if not earlier and later than those dates. The 
skins taken on November 24, 1919, showed very dark on the flesh side, but the fur 
appeared to be in good condition. During the very warm and wet weather of early 
December the skins were fully furred but showed a tinge of reddish brown on the 
guard hairs. However, before the end of that month two unprime skins were noted 
on animals released for breeding, and it is not to be doubted that the unseasonable 
high temperatures of the fore part of the month had caused this condition. The 
statement is ventured that during a normal winter no unprime skins will be seen 
during the month of December. 

During the greater part of January the weather was cold, with the result that the 
unprimeness threatened in the preceding month did not materialize until late in 
January. It is the writer’s opinion that some of the finest pelts of the season were 
taken during early January. 

Weights of foxes.—The following figures will be of interest and should be given 
special attention in the consideration of the recommendation which will be offered 
in connection therewith: 

Pounds. Pounds. 

Lightest male fox killed.......... 7.00 | Lightest male fox released........ 10. 00 
Heaviest male fox killed. ........ 22.00 | Heaviest male fox released . ...... 21. 00 
Average male fox killed........... 13.09 | Average male fox released......... 13.72 
Lightest female fox killed......... 5.00 | Lightest female fox released....... 8. 00 
Heaviest female fox killed........ 16. 00 | Heaviest female fox released...... 19. 00 
Average female fox killed. ....... 10.10 | Average female fox released ...... 11. 00 

Nearly all foxes handled were in good condition and carried heavy layers of fat. 
Except in rare cases, where a very vigorous young fox happened to weigh just within 
the minimum limit, all light-weight animals were killed. Only 9 such males and 
11 females, weighing 10 and 8 pounds, respectively, were released as breeders; all 
others released were above those weights. 

It is recommended that the minimum-weight limits for animals to be released for 
breeding be slightly increased; that the minimum for breeding males be set at 11 
pad and for breeding females at 84 pounds, an increase of 1 pound on the former 
imit for each sex. Such a course will naturally cause more weights to approach the 
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minimum limits but it is possible that the average may again draw upward in a few 
vears as a result of the practice. If at any time the average weights are found to be 
too near the minimum it will be a simple matter to revert to the former rule and noth- 

ing can be lost by the experiment. When the average weight of all male foxes is 
more than 13 pounds and the average weight of all female foxes is over 10 pounds, 
the minimum limits of 11 and 84 pounds are but proper. 

Breeding reserve-—The recommendation that the breeding reserve be increased to 
225 pairs was made in the belief that such a change was the most certain manner in 
which the number of foxes on the island could be positively increased and, in view of 
the large number of foxes handled, the change could be well afforded this year. The 
release of 225 pairs this season should be followed (as food and other factors allow) by 
further small increases each season. 

As in previous years, the breeding animals were selected with great care. Weight 
and general vigor, age, condition of fur, and depth of color in the fur were the principal 
points upon which an animal’s fitness was decided. No old or crippled animals were 
released even though the fur was of the best. 

Prospect for coming season.—There is no reason known at this time why the catch 
of foxes during the winter 1920-21 should not exceed the number taken this season 
by at least 200 animals. Ideal conditions attending, a catch of 1,000 skins plus 500 
breeding animals is more than a remote possibility. 

Feeding of foxes.—Feeding of the foxes was begun on October 18, 1919, is being con- 
tinued at this time, and will not be stopped until late April. The food was put out 
in the usual manner in the neighborhood of the trap, the amount being gauged by the 
appetite of the animals. It was always the intention to place more food on the feed- 
ing ground than the foxes could consume in a single night. ‘The largest amount con- 
sumed in a single night was approximately 1,600 pounds. 

Referring to the possibility of needing whale meat for fox food during the coming 
winter, it is no longer felt that such a step will be necessary. After the experience of 
the past winter it is believed that if all seal meat not used as natives’ food 1s carefully 
preserved as fox food and the accumulation judiciously fed during the necessary 
period that no shortage will be encountered. There should be, however, vigorous 
trapping in the early winter for the purpose of reducing the number of feeding animals. 

No efforts will be spared toward making the supply of fox food as large as will be 
possible with the number and sizes of seals which will be available for killing. 

Lack of facilities—There is great and urgent need of better facilities for caring for 
the fox skins. Owing to the lack of room in the crowded shop, it is very difficult to 
handle more than 125 skins at one time. This not only gives poorer results but is 
important when we consider that a catch of 200 skins on the opening night of the season 
may be expected in the near future. 

The proposed new shop will do much to relieve the lack of space and will provide 
a place for the storage of the skins while they are awaiting shipment. 

PARASITES. 

_ Informal discussion of the value to fox-farming operations of more 
information in regard to parasitism among foxes led to a request 
from the Biological Survey in 1918 that a collection of viscera of 
foxes and of other material for examination be made at the Pribilofs. 
The making of the collection was begun on St. George Island in De- 
cember, 1918, and continued into 1919. Material was secured from 
18 foxes, and in addition specimens of fox food were preserved. 

Dr. B. H. Ransom, Chief, Zoological Division, Bureau of Animal 
Industry, rendered a report in February, 1920, based on a study of 
the collection, as follows: 

The intestines and other viscera from 18 blue foxes from St. George Island of the 
Pribilof Islands, killed or dying during the season of 1918-19, have been examined 
for parasites and the following findings noted: 

Ten of the foxes had tapeworms in the small intestine, the tapeworms being a species 
of the genus Mesocestoides, and apparently a new species, although this material is 
still being studied. These tapeworms were present as a rule in large numbers. The 
life history of the worms is not known, but from the distribution of the parasite it is 
surmised that the intermediate hosts are fishes. One of the foxes had one tapeworm 
head, the worm apparently belonging to the genus Txnia, but having only a part of 
ene circle of hooks remaining on the head; this worm has not been identified, and 
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perhaps can not be identified on such a small amount of material in poor condition. 
Eight of the foxes were infested with ascarids, the large round worm of the small 
intestine, which is, at times, sufficiently numerous to cause serious damage. ‘The 
damage due to ascarid worms is not only that which follows from their presence in the 
digestive tract but is also due, as recent investigations have shown, to injuries to the 
lungs occasioned by the passage of the larval ascarids from the blood stream to the 
air passages in the course of their migration through the body. One of the foxes had 
in the small intestine a number of dipterous larve which have not yet been identified. 
It is likely that these larvee were not parasitic but were due to the fox having eaten 
some foodstulf, possibly meat, which had been flyblown. 

In comment on the foregoing findings it may be said that a feature of considerable 
interest is the absence of any hookworms. Inasmuch as hookworm disease is one of 
the most serious pests to be met with in raising foxes or related carnivores, it appears 
that the island on which these foxes are being raised is a particularly favorable loca- 
tion from this standpoint. It would seem that conditions on the island are peculiarly 
unfavorable for maintaining a hookworm infection among foxes, or that the original 
stock placed on the island was fortunately free from hookworm. In any event it 
would appear to be worth while to take precautions to keep this island uninfested 
with hookworm either by not bringing in new stock which might be infected, or if 
new stock must be brought in by subjecting it first to careful fecal examination to 
ascertain the presence of hookworms, and the exclusion of infected animals until fecal 
examination following treatment had shown that the animals were free from infection. 

Of the parasites already present in the foxes the ascarid is probably the most in- 
jurious, but this worm is readily removable by the use of oil of chenopodium accom- 
panied by liberal doses of castor oil. The dose used for dogs is one-tenth of 1 mil of 
wormseed oil per kilo of weight of dog, or 1 mil of oil for a 22-pound dog followed 
immediately by an ounce of castor oil. The amount of damage due to the Mesoces- 
toides is problematical. These tapeworms were present in very large numbers, in 
some instances forming a mass of worms which almost occlude the intestine. It is 
likely that these worms could be readily removed by treatment with oleoresin of 
male fern. The dose for dogs is 1 to 2 drams; for foxes it would be advisable to use 
smaller doses, perhaps 3 to 4 mils. Experiments indicate that contrary to what is 
sometimes said, the male fern may be followed immediately by an ounce of castor oil 
with good results. 
An examination of the viscera other than the digestive tract does not disclose any 

parasites, nor was the seal meat, which was sent in as a sample of the food used by the 
foxes, found to be parasitized. The sea urchins were not examined, as we have no 
reason at present for believing that animals in this group need be suspected of being 
intermediate hosts or carriers of any sort for the parasites of foxes. 

REINDEER. 

The reindeer herds on St. Paul and St. George Islands maintained 
themselves in satisfactory condition during 1919. Limited use was 
made of them for furnishing food both for the natives and the Bu- 
reau’s employees. The meat provides a welcome change of diet for 
all; it compares very favorably with beef. 
A question having been raised as to the adequacy of the natural 

food supply on the islands for maintaining animals in larger numbers 
than already existed, the matter was looked into in some detail. It 
is now believed that no concern need be felt on this account for some 
years, even with the animals increasing considerably in numbers. 
For instance, it was found that there was an area of not less than 4 
square miles on the eastern section of St. George Island covered with 
rich reindeer moss which had not been touched for months, if at all, 
during the season. Observations made on St. Paul Island indicate 
that the moss reproduces itself there much more rapidly than it does 
on the mainland of Alaska. 

It is difficult to establish systematic methods of handling the rein- 
deer on St. Paul and St. George Islands. The animals are wild and 
seldom approach within sight of the villages. To domesticate the 
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reindeer to an extent which would permit of their being driven to 
corrals at will, where selections could be made of animals to be killed 
and of those to be reserved for breeders, would require supervision 
and experience beyond present facilities. The herds, however, in 
their present status are very valuable; they yield a not inconsider- 
able amount of food and cost the Government nothing. 
Owing to the wildness of the reindeer and the considerable expanse 

of territory over which they roam, the task of making even an approxi- 
mately accurate count of them demands the suspension of other 
work to an extent which can not often be afforded. It was estimated 
that the herd on St. Paul Island at the end of the year 1919 consisted of 
35 males and 129 females, a total of 164. Fourteen reindeer were 
killed on St. Paul for food in 1919. A rough census of the St. George 
herd was taken in March, 1919, with the following results: Males, 1 
year old and over, 5; males, less than 1 year old, 19; females, 1 year 
old and over, 60; females, less than 1 year old, 27; a total of 111 
animals. At the end of the year the herd numbered approximately 
123, of which 18 were males and 105 females. Twenty-two reindeer 
were killed for food on St. George in the year 1919. 

The totals of 164 for St. Paul and 123 for St. George give an agegre- 
gate of 287 reindeer on both islands at the end of the year 1919, a net 
mcrease of 18 over the corresponding total a year previous. In 1918, 
20 were killed for food, and in 1919, 36. : 

PATROL OF NORTH PACIFIC OCEAN AND BERING SEA. 

The Coast Guard cutters Unalga and Bear were on duty in the 
North Pacific Ocean and Bering Sea in the season of 1919. 

The Unalga left San Francisco for the season’s cruise April 20 and 
returned to that port October 30. In addition to other multitudinous 
duties of various kinds in the interests of the public welfare, the vessel - 
rendered valuable service to the Bureau. Freight and mail were 
transported between Unalaska and the Pribilofs; employees were 
transported between St. Paul and St. George Islands; at St. Paul 
Island a quantity of salt was taken from the village to Northeast 
Point and a quantity of sealskins transported from Northeast Point 
to the village. 

The Bear left Seattle for the season’s cruise on May 15 and returned 
there November 10. From Seattle there were aboard as passengers 
four men employed by Funsten Bros. & Co., who were en route for 
the Pribilofs to assist in sealing operations. The Bear after arriving 
at Unalaska joined in the work of caring for the victims of influenza. 
In line with the precautions taken to prevent the introduction of that 
disease at the Pribilofs, it was deemed best that the vessel should not 
stop there on its way northward from Unalaska. The four passengers 
for the Pribilofs were accordingly taken to Nome where they later 
secured passage to Seattle on the Victoria. Southbound on October 
20, the Bear called at St. Paul Island and took aboard one passenger 
and mail and freight for Seattle. 

While pelagic-sealing operations in connection with the North 
American fur-seal herd have ceased, the presence of patrol vessels 
is necessary as a precautionary measure against the recurrence of 
illicit activities. 
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The Bureau is pleased to make acknowledgment of the numerous 
courtesies extended by the Coast Guard in connection with Alaskan 
operations, and to express its appreciation of the earnest spirit of 
cooperation constantly manifested by the personnel of that service. 

SEALING PRIVILEGES ACCORDED ABORIGINES. 

A considerable number of fur-seal skins were taken in 1919 by 
Indians in connection with operations in the waters off the coast of 
Washington. The taking of the seals was in accordance with the 
privilege granted by the North Pacific Sealing Convention of July 7, 
1911, and the act of Congress approved August 24, 1912, giving 
effect to that convention. In the matter of authenticating these 
skins, the Bureau had the assistance of Mr. A. D. Dodge, superin- 
tendent, U. S. Indian School, Neah Bay, Wash., and of Dr. Otis O. 
Benson, superintendent, Taholah Indian Agency, Taholah, Wash. 
Five hundred fifty-four skins were authenticated by Messrs. Dodge 
and Benson, all of which with one or two exceptions were secured in 
1919. Of these skins 251 were from male seals and 303 from females. 

SHIPMENTS OF SKINS FROM PRIBILOF ISLANDS IN 1919. 

Fur-seal skins.—There were two shipments of commercial fur-seal 
skins from the Pribilof Islands in 1919. The first was on the Saturn and 
consisted of 106 casks containing 3,624 skins from St. Paul Island and 
14 casks containing 389 skins from St. George Island, a total of 4,013 
skins. The St. Paul skins were placed aboard the Saturn on May 21 
and the St. George skins on May 6. The Saturn left the islands May 
22. The skins reached San Francisco June 5 and were shipped from 
there June 6 via Southern Pacific to Ogden, Union Pacific to Kansas 
City, and Wabash to St. Louis. They arrived at St. Louis June 18. 

The second shipment was made on the Nanshan and consisted of 
863 casks containing 22,829 skins from St. Paul Island and 131 casks 
containing 3,356 skins from St. George Island, a total of 26,185 skins. 
The St. George skins were placed aboard the Nanshan on September 
30 and the St. Paul skins about the same time. The Nanshan left the 
islands October 13 and arrived at Seattle October 26. Thirty-seven 
barrels of skins were shipped from Seattle to St. Louis by express, 

' this being done at the request of Funsten Bros. & Co. to insure more 
prompt delivery of raw material to keep the dressing and dyeing 
plant in operation without interruption. The company paid the dif- 
ference in cost of shipment by express over that by freight. The 
remaining 957 barrels were shipped to St. Louis by freight in four 
cars via Northern Pacific to Mise ta Transfer and Chicago, Bur- 
lincton & Quincy to St. Louis. 

In addition to the commercial skins shipped from the Pribilofs in 
1919, there were also shipped on the Nanshan 19 specimen skins for 
the California Academy of Sciences. Three of these were from 
St. Paul Island and 16 from St. George Island. 

Fox skins.—The fox skins taken in the season of 1918-19 were 
shipped on the Saturn in May. The shipment consisted of 119 
blue fox skins and 25 white fox skins from St. Paul Island, and 548 
blue fox skins and 5 white fox skins from St. George Island, a total 
of 697 skins. The skins were shipped to St. Louis by express from 
San Francisco June 5. 
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SALES OF FUR-SEAL SKINS. 

The fur-seal skins sold by the Department of Commerce in the 
calendar year 1919 were disposed of at St. Louis by public auction 
through the Department’s agents, Funsten Bros. & Co. Two sales 
were held, April 28 and September 10, respectively. The total 
number of Pribilof Islands skins sold was 19,157 and the total price 
bid was $1,501,603.50. All had been dressed, dyed, and machined 
before being offered for sale. 

At the sale on April 28 there were also sold eight other fur-seal 
skins which had been confiscated by the Bureau. These eight 
skins, dressed, dyed, and machined, sold for $75 each, or $600 for 
the lot. These skins are not included in the detailed statement in 
respect to the sale of April 28. 

At the sale on April 28, there were sold 10,102 skins from the 
Pribilofs. The total price bid was $674,491. The maximum price 
was $85 per skin; the average price was $66.77 per skin, an advance 
of 29 per cent over the average of $51.72 received the last preceding 
sale, October 7, 1918, and an advance of 50 per cent over the average 
of $44.58 received at the sale on April 22, 1918. 

At the sale on September 10, 1919, there were sold 9,055 skins 
from the Pribilof Islands. The total price bid was $827,112.50. 
The maximum price was $115 per skin; the average price was $91.34 
per skin, an advance of 37 per cent over the average of $66.77 re- 
ceived at the last preceding sale, April 28, 1919, and an advance of 
77 per cent over the average of $51.72 received at the sale on October 
7, 1918. The following tables give details and summaries in regard 
to the sales: 

Sates or DressED, DyED, AND MAcuINED Prisitor Fur-Srau Sxins at St. Louts, 
1919. 

SALE OF 10,102 SKINS, ST. LOUIS, APR. 28, 1919. 

| : | ] 
Lot) Num- Trade Price | otal || Lot | Num Trade Price | otal 

ber of}  Gassification per | fortot. || No.|P&%f| classification per | for lot 
| skins. asste : skin. : : | skins. : skin, ||) 7OF 20t- 

1 BON Wil eSeeteesceceectes $81.00 | $4,050.00 |} 28 60 | Extra extra large. | $75.00 |$$4,500.00 | 
2 Oe eee Oss. SM ee 81.00 | 4,050.00 || 29 (DMs Goss 77.00 | 4,620.00 
3 Ri) lessee dOw sss sushetee: 80.00 | 4,000.00 |} 30 60s Eases dO. Fuso das-%t 74.00 | 4,440.00 
4 Bin) ee GO3-Sscccesceae 82.00 | 4,100.00 || 31 60olecaee @0egacicdeeees ce 77.00 | 4,620.00 
5 DON eaeae dorg 73 Est sith 81.00} 4,050.00 32 (08 es Gov. ssf 75.00 | 4,500.00 
6 DOL aoe ee DOecccstcoecwse 85.00 | 4,250.00 33 600} e255 (CMU See Sadar eonS 75.00 | 4,500. 00 
7 BO} eens dons wots Pee 82.00 | 4,100.00 || 34 CN) cee doves tee t.---| 76.00] 4,560.00 
8 BO! eee Gon bas sels. ee 84.00 | 4,200.00 |! 35, (10) eae dOnseres shee 78.00} 4,680.00 
9 DOM eeeee Oza acceesbece 84.00 | 4,200.00 36 GOR Eee ae GOs cececelseerce 75.00 | 4,500.00 

10 5On| Meese Gok oer oe 83.00 | 4,150.00 37 60) 22522 doit ates 8 75.00 | 4,500.00 

ll Mies ss Of Me aesacctoerae 88.00 | 4,400.00 38 (Ue pede Otte cones 75.00 | 4,500.00 
12 50 | Wigs; cut, scarred, 39 60" 2-8 GOs ee tee ees 74.00 | 4,440.00 

Cte Labs eee ae. 60.00} 3,000.00 40 GO is eae OF eee ete 79.00 | 4,740.00 
13 BOs seer G0ise 8 Jazete 3 60.00 } 3,000.00 || 41 60 | Extra extra large; 
14 508 |ho a 5a Woliee: DUR eyed 62.00 | 3,100.00 cut, scarred, ete.}| 59.00] 3,540.00 
15 60 | Extra extralarge..| 79.00} 4,740.00 || 42 (LU eae GOR sce ceeaceer 57.00 | 3,420.00 
16 GON ese dos eee 77.00 | 4,620.00 43 GOue aoe doiteeds.S. A 58.00 | 3,480.00 
17 60) |zeeee Oise een ee eee 78.00 | 4,680.00 44 GA eaeiee GOs kiss sass 61.00 | 3,660.00 
18 60 aeee Gok. case cncheee 76.00 | 4,560.00 45 20) |e = (Os Aerts orate 62.00 | 3,100.00 
19 (0) | pe ee (oe ee et te 76.00 | 4,560.00 46 70 | Extralarge...-...° 73.00 | 5,110.00 
20 6022252 Ose cose 76.00 | 4,560.00 47 GOW RE ee doe Beet 74. 00 5, 180. 00 
21 60) jefe: dot oaks 78.00 | 4,680.00 48 On ths Or Sie see 75. 00 5,320. 00 
22 604) 2: Sa sGOE fee cee 79.00 | 4,740.00 49 OY eeece eke egee eer 74.00 | 5,180.00 
23 60: | Eeuee Ose eeisalet naire 77.50 | 4,650.00 50 WOeeces Oz. sereseee a 74.50 | 5,215.00 

24 60) eee ous... OE ses 76.50 | 4,590. 00 51 OWteres dose: Sao 75.00 | 5,250.00 

25 OH esaee doses. fetes. 80.00 | 4,800.00 52 On eee (OK ese eee 76.00 | 5,320.00 
26 607 |t2344 (clo Se er aso orcs 76.00 | 4,560.00 53 AOR ae Ot si seeekecs 79.00 | 5,530.00 
27 GOW see Os se8seesteass 77.50 | 4,650.00 54 T0)leeeac GO. se -seedes ae5 77.00! 5,390. 0¢ 



FUR-SEAL INDUSTRY. 99 

SALE or DressepD, Dyrp, AND MACHINED Prisitor Fur-SeaL Sxins at Sr. Louts, 
1919 

SALE OF 10,102 SKINS, ST. LOUIS, APR 

Continued. 

. 28, 1919—Continued. 

° | . 

Lot umn Trade Ee ae Total || Lot | Ran Trade Erice Total 
Serine classification. Sian for lot. No. aking classification. s at for lot. 

55 10) |extralarge.... 2... $78.00 | $5,460.00 |} 112 40 | Extra extra large..| $70.50 | $2,820.00 
56 70 Koh ee ee 75.00 | 5,250.00 |] 113 55 | Extra extra large; 
57 OV ee ees GOle eee 77.00 | 5,390. 00 cut, scarred, ete..| 69.50] 3,822.50 
58 10) aye dec eee 78. 00 | 5,460.00 |} 114 AS) | oe. Goosen sesees 63.00} 3,024.00 
59 70 |e (se eas ee ae 77.00 | 5,390.00 |} 115 70 | Extralarge........ 68.00} 4,760.00 
60 WY Ne aece Ch scscaconeshe 78.00 | 5,460.00 |} 116 LO} Eee OEE tense ees: 66.50 | 4,655.00 
61 50) §- see dOeseeeeren nee 77.00 | 8,850.00 || 117 0} | Pera Clos oodonepaase 70.50] 4,935.60 
62 iy Dee GPa 2 Soren 77.00 | 3,465.00 || 118 AD Noses GON an et eee 70.00 | 4,900. 00 
63 70 | Extra large; cut, 119 MO} | Beem die saeninesss 70.00 | 4,900.00 

scarred, ete... .-- 63.00 | 4,410.00 |} 120 (ese GOMeere a eee 70.00 | 4,900. 00 
64 4,550.00 || 121 3) eee dolnenes sues 72.00 | 2,304. 00 
65 4,550.00 || 122 70 | Extra large; cut, 
66 5, 920. 00 scarred, ete__...- 55.50 | 3,885. 00 
67 5,920. 00 || 123 55.50 | 3,885.00 
68 6,400. 00 || 124 55.50 | 1,332.00 
69 6,160.00 || 125 61.00 | 4,880.00 
70 6, 160.00 |) 126 59.50 | 4,760. 0C 
val 6,160. 00 |) 127 62.00 | 4,960.00 
72 6, 200. 00 || 128 70.00 | 5,600. 00 
73 6, 280. 00 || 129 69.00 | 5,520.00 
74 6,360. 00 || 130 69.00 | 5,520.00 
75 6, 240. 00 |} 131 68.00 | 5,440.00 
76 6,400.00 |} 132 69.00 | 5,520.00 
77 6, 640. 00 |} 133 67.00 | 3,350.00 
73 6,480. 00 || 134 70.00 | 3,150.00 
79 3,950.00 |] 135 80 t 55.00} 4,400.00 

4,800. 00 || 136 S80 eee GORE eee ncenen 50.00 | 4,000. 00 
81 5,120. 00 || 137 ETO) Ss GOSere a oases 50.50 | 4,040. 00 
82 5,200. 00 || 138 90'| Me@diums.........- 60.00 | 5,400.00 
83 6,210. 00 |] 139 90) ee oe (0 Ka) eee ee ae 63.00 | 5,670.00 
84 6,345. 00 || 140 OOM Asse COR ae cas 62.00 | 5,580.00 
85 6,300. 00 |] 141 90) e522 Goer e a peewee 61.00 | 5,490.00 
86 6,750.00 1 142 | 90]... dot: Setar ee 58.50 | 5,265.00 
87 6,570. 00 || 143 90) 5eeee GOS Aes ras ceine 61.00 | 5,490.00 
88 6, 570. 00 || 144 S| ieee Ghee eae ee eae 59.00 } 3,009.00 
89 145 90} Mediums; cnt, 

: 5, 040. 00 scarred, Cte... - 40.00 | 3,600.00 
90 e(0 5,220. 00 |) 146 90) 2225) GOn es sane 37.00 | 3,330.00 

as 50 | III wi 51. 00 - 30, Ob ie a es ae Lee ue rite said beac y WARS? ernct eee ol. , 90. 8 5G) (5-2 Oeerere neta 40.00 | 2,640.00 
93 55 | I1lextraextralarge] 53.00] 2,915.00 || 149 94 | Small mediums....] 50.00] 4,700.00 
94 45 | Ill extralarge..... 48.00 | 2,160.00 |} 150 74 | Small mediums; 
95 65 | I1I—47 large, 16 cut, scarred, ete..| 28.00] 2,072.00 

mediums, 2 small 151 57 | III—43 wigs, 14 ex- 
MCGUIMS: - 52. -- 49.00 | 3,185.00 tra extralarge...} 39.00] 2,223.00 

101 Adil eWiLESa ete eme ese 79.00 | 3,555.00 || 152 48 | Ill extralarge_._.. 40.00 | 1,920. 00 
102 ail eeeae doses ens oe 77.00 | 3,465.00 || 153 79; RE tar ee-eeemee mane 30.00 | 2,370.00 
103 CU Pee GO sao atciers cess 78.00 | 3,510.00 || 154 87 | IIE mediums:-2.- 22] 27250 |) 25399550 
104 AbD See GOP peck aet sere 77.00} 3,465.00 || 155 85. eee dosaeeee Shenae 27.50 | 2,337.50 
105 45 | Wigs; cut, scarred, 156 71 | Ill small mediums.] 23.00] 1,633.00 
i ” ete Baie heey ee a 00 2, Be. a 157 26 BV wigs, 2 exis 

6 30a (oA oe Ps , 666. extra large, 3 ex- 
107 55 Extra extralarge..| 70.00} 3, 850. 00 tra large, 15large.} 18. 00 468. 00 
108 50) | eee COs es en eee 69.00} 3,795.00 || 158 57 | [V—24 mediums,33 
a9 B Sees do Wy oiu eens Se og 3) a eo small mediums..} 10.00 570. 00 

5Or| eee Conan eee 59. , 795. ——___—|_____—— 
111 SON earns doe ears 70.50 | 38,877.50 WOODS Ee seen cemasticeee tee Me ee 674, 491. 00 

SALE OF 9,055 SKINS, ST. LOUIS, SEPT. 10, 1919. 

1 50 WIESE 2 sts cece $97.00 | $4, 850. 00 15 60 | Extra extra large ../$105.00 | $6,300. 00 
2 BON eee 0! Stace tenes 101.00 | 5,050.00 |} 16 60) |Seee Gotee sssas-one: 104.00 | 6, 240.00 
3 50 A foo do Pere aise 100. 00 5, 000. 00 il7/ (3/010) epee pee CO Reteanaosee 105. 00 6, 300. 00 
4 50 Sone GOR SSa-Baee 101.00 | 5 050. 00 18 GO! |Fees2 Clos Sener ners W7.50 | 6,450.00 
5 50 flee GoOressseeerer se 103. 00 5, 150. 00 19 GOR |Eesee CloBas at eeeraaen 104. 00 6, 240. 00 
6 SOK eee On aee Fir ore ee 105.00 | 5,250.00 || 20 G0) be nee Gina ee cae 110.00 | 6,600. 00 
7 50 Boe GOs hese ckese 102. 00 5, 100. 00 21 GO ace (Oto se eoee 109. 00 6, 540. 00 
8 ODE meee Gon see occcae 104. 00 5, 200. 00 22 GOR aes GOlEE cesteenes 107. 00 6, 420. 00 
9 50) |e Os fear ene 106.00 | 5,300.00 |) 23 GOn|eeaee CORSE Seem eee 107.00 | 6,420.00 

10 ig el me CG Ne NY) 105.00 | 5,250.00 || 24 60) | eee Omens ares 106.00 | 6,360.00 
ily] 50) 2 Seme Ot ise Sens 115.00 | 5,750.00 25 605lf ace Goss. tesieeceoss 109. 00 6, 540. 00 
TA NRE dE Es Oa ei 107.50 | 3,762.50 || 26} 60!..... Ons SEs Uae S 106.00 | 6,360.00 
13 50 | Wigs; cut, scarred, 27 GONExse Goseesseck eee 110.00 | 6,600.00 

Cb Casa Seo Seas 74. 00 3, 700. 00 28 GOH E2228 G0ns- seosecceee 108. 00 6, 480. 00 
145)|(9 9/50) |eeeee domes, e-...| 77.00 | 3,850.00 || 29 (i) Base dose cae eiek 111.00 | 6,660.00 



100 ALASKA FISHERIES AND FUR INDUSTRIES IN 1919. 

SaLE oF DrEssED, DyED, AND MacHINED Prisiior Fur-Seau Srrnvs at St. Lours, 
1919—Continued. 

SALE OF 9,055 SKINS, ST. LOUIS, SEPT. 10, 1919—Continued. 

Lot Now Trade Hales Total || Lot New Trade pac Total 
No anne classification. apn for lot. No. Shine classification. ein for lot 

30 60 | Extra extra large. ./$111.00 | $6,660.00 |} 84 80 | Large; cut, scarred, 
31 60h |e dor eee 112.00 | 6,720.00 GiGi ensee Beooood $80.00 | $6, 400. 00 
32 (50)! yaeee Gov Sercscseesee 111.00 | 6,660.00 || 85 8.00 | 6, 240.00 
33 20) [ook doztsscn en 110.00 | 6,600.00 || 86 00 | 6,400.00 
34 60)| sea dousssssdccases 112.00 | 6,720.00 |} 87 ; 6, 560. 00 
35 (FN eee Gog ss e332 52553 115.00 | 6,900.00 |} 88 . 8, 100. 00 
36 60 | Extra extra large; 89 a 7, 650. 00 

cut, scarred, ete.| 97.00 | 5,820.00 || 90 5. 7, 630. 00 
37 : 5,700.00 |} 91 L 7, 380. 00 
38 5,700.00 |} 92 : 7, 425. 00 
39 7,000.00 || 93 F 7,380. 00 
40 6,930.00 |} 94 ; 7, 380. 00 
41 6,860.00 || 95 : 7, 470. 00 
42 7,070.00 || 96 F 7,470.00 
43 7,140.00 || 97 : 7, 470. 00 
44 6, 930.00 || 98 3 7, 515. 00 
45 6,720.00 || 99 \ 7, 470. 00 
46 7, 280.00 || 100 aC 7, 830. 00 
47 6, 930.00 || 101 Ds 7, 650. 00 
48 6, 930.00 |) 102 : 7,470. 00 
49 7,070.00 || 103 : 7, 470. 00 
50 7, 280.00 || 104 : 7, 740. 09 
51 7,070.00 || 105 ¢ 00 | 7,560. 00 
52 7, 630.00 || 106 0 eeGee Golietecc lee ae 82.00 | 7,380.00 
53 7,315.00 || 107 one eee dolsa-tossen cee 85.00 | 7, 650.00 
54 7, 350.00 || 108 80 |----- Oh) coscdsogecce 83.00 | 6, 640. 00 
55 7,490.00 || 109 SOR eaes Cozies tan leeee 86.00 | 6,880.00 
56 110 

6, 650. 00 A 5, 580. 00 
57 6,090.00 || 111 : 5, 850. 00 
58 4,750.00 || 112 ; 6, 030. 00 
59 8,080.00 || 113 F 5, 940. 00 
60 8,000.00 |} 114 ; 5, 940. 00 
61 8,080.00 |) 115 : 3, 900. 00 
62 8,000.00 |) 116 h 5, 940. 00 
63 8,000.00 |) 117 ; 6, 120. 00 
64 8, 240.00 || 118 } 6, 210. 00 
65 8,000.00 |} 119 SON pa COE Sriesaccsoned 66.50 | 5,320.00 
66 8, 000. 00 || 120 70 | Small mediums; 
67 7, 920. 00 cut, scarred, ete.| 50.00 | 3,500.00 
68 8,400.00 || 121 G5ylneeee donee ee 50.00 | 3, 250.00 
69 8,320.00 || 122 50) | MUL Wwies merece 57.00 | 2, 850.00 

- 70 8, 160.00 || 123 65 | III—40 extra extra 
Fal 8, 080. 00 large, 25 extra 
72 8, 080. 00 LAR OCR Re seeremctases 61.00 | 3,965.00 
73 8,000.00 || 124 55 | Tiblarge: sn eon 52.00 | 2,860.00 
74 8,000.00 || 125 75 | I1I—39 mediums, 
75 8, 080. 00 36smallmediums} 42.00 | 3,150.00 
76 8, 240.00 || 126 30 | IV—8 wigs, 3 extra 
77 8, 000. 00 extra large, 4 ex- 
78 8, 200. 00 tra large, 10 
79 8, 080. 00 large, 4 medi- 
80 8, 160. 00 ums. 1 small me- 
81 8, 160. 00 Gimme eneees 22. 00 660. 00 

82 AS 
6, 320. 00 ONO5S) \eiareue wees Sine I aeeeeee 827, 112. 50 

83 6, 480. 00 

Summary orf TRADE CLASSIFICATIONS, OF PERCENTAGES OF TOTAL IN EAcuH Cuass, 
AND or AMouNTS RECEIVED AT SALES or Fur-SeAL Sxins, St. Lours, 1919. 

Trade classification. Sale, Apr. 28, 1919. Sale, Sept. 10, 1919. Total. 

Num- Per Num- | Per Num- 
ber. cent. Amount. ber. cent. Amount. ber. Amoun:. 

AVioat ke Min eet cwt Aaa. 1,067 | 10.56 | $78,211.00 743 | 8.21 | $71,288.50] 1,810} $149,499.50 
Extra extra large........ 2,339 23.16 | 168,911. 00 1,483 16.38 | 156,496.00 | 3,822 325, 407. 00 
Extra large....-- 2,067 | 20.46 | 145,320.00 | 1,409 | 15.56 | 140,098.00 | 3,476 | 285, 418. 00 
ibe de sods 2) 446 | 24.21 | 166,473.00 | 2,385 | 26.34 | 227,760.00 | 4,831] 394,233.00 
Mediums...-...-.. 1,859 18.40 | 103, 743. 00 2,513 27.75 | 199,596.00 | 4,372 303,339. 00 
Small mediums.......-. 324 3.21 | 11,833.00 522 5.76 | 31,874.00 846 43, 707. 00 

Total..........--..! 10,102 | 100.40 | 674,491.00 | 9, 055 | 100.00 | $27,112.50 | 19,157 | 1,501, 603. 50 
a TT FT 



FUR-SEAL INDUSTRY. 101 

GRADES AND COMPARATIVE VALUES OF SEALSKINS. 

As was done in the 1918 Alaska report in respect to the sealskins 
sold in 1918, record is made of the comparative trade classifications 
and prices obtained for the various sizes of sealskins sold in 1919. 
The following table gives the number and grade of skins of each 
category and the high, low, and average prices received: 

CoMPARATIVE VALUES BY GRADES AND SIZES OF SEALSKINS Soup IN 1919. 

Num- . Aver- Total | Aver- Total Classes and sales. | Grade. Har! High. | Low. age. Total. number.| age. price. 

Wigs 
Land II.| 730 | $85.00 | $77.00 | $81.57 | $59, 545. 00 
Cut, ete.| 238 | 62.00] 57.00] 60.21] 147331.00 a 

HED oot MEAN 93 | 51.00 | 39.00| 45.45] 4297.00 | 1,067 | $73.30 | $78,211.00 
Vet 6 | 18.00] 18.00] 18.00 108. 00 
Land Ii.| 585 | 115.00 | 97.00 | 103.78 | 60,712. 50 
Cut, ete.| 100] 77.00] 74.00] 75.50] 7,550.00 Ei 

Been MTs dl 50 | 57.00] 57.00] 57.00| 27850.00 743 | 95.95 | 71, 288. 50 
ake 8} 22.00] 22.00] 22.00 176. 00 

Extra extra large: 
Land II.| 1,875 | $0.00 | 68.00 | 75.40 | 141,367. 50 
ut, ete.| 7393 | 69.50 | 57.00 | 61.19 | 24,046.50 

ee aaa Pee, 69 | 53.00 | 39.00| 50.16] 3,461.00 |f 2389) 72.22) 168,911.00 
Viet at 2 18. 00 18. 00 18. 00 36. 00 

Land 11] 1,260 | 115.00 | 104.00 | 108.55 | 186,770.00 
ut, etc.| ’180| 97.00] 95.00| 95.67 | 17,220.00 | EA hee 

Siglo anya 40 | 61.00 | 61.00] 61.00] 2,440.00 1,483 | 105.53 | 156, 496. 00 
EVieece 3 | 22,00] 22.00] 22.00 66.00 

Extra large: 
Land II.| 1,597] 79.00} 66.50] 74.25 | 118,574.00 

Poselu is Cut, ete.| “374 | 65.00] 55.50] 60.46 | 22,612.00 : 
ADE Te 93 | 48,00] 40.00| 43.87| 4,080.00 |f 27067 | 70.30 | 145,320.00 

3 | 18.00] 18.00] 18.00 54. 00 
Land IT-| 1,190 | 109.00 | 96.00 | 101.68 | 120,995.00 

ot ae Cut, ete.| °190} 95.00} 87.00] 92.05] 17,490.00 
pep ites 25} 61.00| 61.00] 61.00| 1,525.00 |r 1409} 99.43 140,098.00 

nV 4| 22.00] 22.00] 22.00 88. 00 
Large’ 

Land I1.] 1,825 | $3.00 | 59.50 | 73.41 | 133,970.00 
Fae teehee ut, ete.| 7480 | 65.00] 50.00] 57.42] 27)560.00 
P nok eee 126 | 49.00] 30.00| 37.09| 47673.00 |f 2446) 68.06 | 166, 473.00 

Estas 15 | 18.00] 18.00] 18.00 270. 00 
Land 11.) 1,840 | 105.00 | 99.00 | 101.24 | 185, 280.00 

Sept. 10........ ‘ut, ete.| 480} 82.00] 78.00] 80.00] 38,400.00 : 
E Tae 55 | 52.00| 52.00| 52.00| 2,860.00 |f 29299 | 9.50) 227,760.00 

; Wiae: 38: 10 | 22.00} 22.00] 22.00 220. 00 
Mediums: 

Land IL.) 1,181 | 75.00 | 58.50 | 66.00 | 74,649.00 
Apr. 28...ss00 ut, ete.) 516 | 58.00] 37.00| 45.23 | 23,340.00 
2 Te 2 188 | 49.00 | 27.50| 29.33] 5,514.00 |f 1859) 55.81 | 103,743.00 

EVs eke 24| 10.00} 10.00] 10.00 240. 00 
Land if-] 1,960 | 90.00 | $2.00 | $3.99 | 164,630.00 

Sept. 10........ Cut, ete.| 7510 | 67.00 | 62.00] 65.18 | 33,240.00 
e Tae 39} 42.00] 42.00] 42.00| 1,638.00 |f 2518 | 79.43 | 199,596.00 

LV Saco: 4| 22.00] 22.00] 22.00 88. 00 
Small mediums 

Tand II.) 144 60.00 | 50.00 | 53.47 | 7,700.00 
ut, ete.| 74 28.00] 28.00] 28.00] 2072.00 

Apr. 28.....-.- Tee ts 73 | 49.00} 23.00] 23.71| 1,731.00 S24) 86.52} 11,833.00 
Lane 33 | 10.00] 10.00} 10.00 330. 00 
Land fi.) 350 | 69.00 | 66.00 | 67.40 | 23,590.00 

ut, ete.) 135 | 50.00] 50.00] 50.00] 6,750.00 € 
Sept. 10........ TAD ce 36 | 42.00] 42.00] 42.00] 1512.00 paz e) C108) ot, 812-00 

[Vices 1| 22.00] 22.00 | 22.00 22. 00 
SAGAR en wc dis «Neco to cs | See S| Se ee aia TM ee [Ot See Lo | 10, 102 | 66.77 | 674,491.00 
Sept 10-:::.50. 9,055 | 91.34 | 827,112.50 
Both sales... 19,157 | 78.38 |1, 501, 603. 59 

SUMMARY OF FUR-SEAL SKINS SHIPPED TO FUNSTEN BROS. & CO. 

Beginning with the year 1913 all merchantable fur-seal stins 
shipped from the Pribilof Islands have been forwarded to Funsten 
Bros. & Co., St. Louis, Mo., for sale. 
1913, consisted of 1,896 salted skins. 

The first sale, held in December, 
All subsequent sales have been 

of dressed, dyed, and machined skins. 
all shipments made to the firm in the years 1913 to 1919, inclusive, 
sales of skins, and balances remaining in the custody of the firm. 

The table following records 
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FUR-SEAL SKINS ON HAND DECEMBER 31, 1919. 

In order to have available in concise form figures in regard to 
the number of fur-seal skins handled during the year and the number 
on hand both at the Pribilof Islands and at St. Louis at the end of 
the calendar year 1919, the following tabulations have been prepared: 

Sr. Louis Recorp oF SEALSKINS.@ 

Onghram deyain wl GION Saye ssa rept Sia eevee 9 a ee ab 9 oe aes. ee Te 29, 080 
Shipments received in 1919: 

RUUD GeV iene te aelnie aeee on enneee eue ene cee Rey eet Le e's ot 7, 482 
SIT A oe er epee rat Sots eet AINA SVMS ar aih Sl a Ue hacad erase 4,013 
arly: (rom WashinetOm)ss--seue ee eee eee oes isos obs eS 12 
INOVembereos tscn cert se teen eee erie © Seshiacehadice wee eioe 26, 185 

——— 37, 692 

SIRI It SORE et bg rd oe ee IA ti hG I Sine Oo i ied ie RS La OA RO 66, 772 
Sales during 1919: 

AA AEB IIIa SEIACIORAERES Ai Sate ae his le ee 10, 102 
RG LCUMO GI era) sao ay4/5)4 5 pave rarer reine ene a Settee Ga os ee ede oi bg oem 9, 055 

———— 19, 157 

Balancewnenandgec oly MO1Os = ee ice bce ces cece cores ecuee 47, 615 

PripiLor REcorRD OF SEALSKINS.@ 

On hand Jan. 1, 1919: 
Nise aul lelamclie Arava wecer semester tie yo) Te Bie siete kOe 3, 796 
SiaGeorgerlsland test pines eee eae mace UE tc 389 
Paroute (on board: Hoosevelt)=—. 2 hte Mo ee ec sans Shes 7, 482 

eRe E67, 
Skins taken in 1919: 

S Gee a Url WS] am det sete nc stg SU RE PEERS ERG BL Os NG eyes ae eens 24, 053 
Ss COLC ORNS ATIC erect ects Sonia eios macs 4” nie ieee ee 3, 768 

ae NBII 

TIE eye les AR te ole urge ne I ER i ba ir asa 39, 488 
Shipments during 1919: 

NS set 0 SUS) 2 V61G LS SS ee ee ee ee eI deat beng 29, 352 
PSED CGHCWON EEX) A LEST Le eer pee ay cin eset agp ey 8, 328 

<i STK 680 

Balance on hand Dec. 31, 1919 (St. Paul, 1,405; St. George, 412).... 1,817 

Grandstotalvonvhand Dec.-31, 1919. sk sober ese coer e eet 49, 432 

SALE OF FOX SKINS. 

The fox skins taken on the Pribilof Islands in the season of 1918-19 
numbered 667 blue pelts and 30 white pelts, which, with the excep- 
tion of 2 blue pelts withheld for exhibition purposes at Washington, 
were sold at public auction at St. Louis on September 10, 1919. The 
665 blues brought $130,274.50, an average of $195.90 each, and the 
30 white skins $1,660, an average of $55.33 each. The following 
table shows details in regard to the sale: 

aWhen the shipment en route from theislands at the end of1918 was checked out at St. Louis the number 
of skins was found to be 7,482 instead of 7,483, as stated on p. 114 of the corresponding report for 1918. It 
was also found when skins were packed on St. George Island in 1919 that 389 skins remained from the 1918 
take, instead of 387, as stated on p. 109 of the printed report for 1918. 

b A report from the agent and caretaker on St. Paul Island, dated Dec. 8, 1919, stated that counts of 
the skins on hand showed an excess of 9 over the number supposed to remain after all shipments. The 
shipment which reached the dressing and dyeing plant in November, 1919, had not been unpacked and 
checked at the end of the year, and part or all of this excess may be accounted for when final report is 
made on that shipment. In handling the large number of skins taken during the season, it seems prac- 
tically impossible to avoid the occurrence of slight discrepancies in the counts. 
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Deraus or Sate or 665 Brus Fox Sxins anp 30 Waite Fox Sxins From 
Prirpitor Istanps at Sr. Louis, Sepr. 10, 1919. 

Number 
Lot No. ofskins. Trade classification. ean 

Blue fox skins: 
300 45) Mxtraextlatin@sss-assseceeseceeee $350. 00 

4 ACCS B SSA nema OeapacHocanecoaows 310.00 
4: Resstravfine.. Seer eae ie wcleiciel= 315.00 
4 S20 et te Bea wate cee cae 320. 00 
Asie (6 Co nage ee et a epee rile 275.00 
ie ee (6 (0 pes Meee ee ce ee a ae 370. 00 
Gil Seca Oe ee eee ee See clsiccets 325. 00 
On|) Eextralaree nels see e aero cee eiana= 335. 00 
0) | ILextra large dark..-.225<..-----m- 220.00 
6 | extra large: dark.-..--2-22 seceece 300. 00 
Siletase Ca 0 ee Rael a i ee 265. 00 
Shh lobaen OBS Ss naccsamoroscamass cocoa 265. 00 

Wdarke. ss cones ccweonceuerceeeseens 295. 00 
See i Se A ee Sees Oncor aconarHas 260. 00 
Il extra large dark.. 225. 00 
eee Oe-s. we So eek cee eee 210. 00 
Mi dark =e ee eoeeos sss ecine eer 190. 00 
sane Oise chines Hapsieseics 190. 00 
II extra large dark low....-.. 145. 00 
bce GORA re tee cece neminatee ree 125. 00 

Bi nd ankalOweecewer ice cies m ee 100. 00 
extra large/blue_..--:---..-.----- 190. 00 
1h]0) Wena S25 ae soeoeceoaoseagaEads 205. 00 
Tlextra large blue-..-..2.---.----- 215.00 
Saas (GK sas So cueoaspoecepdeacodsacs 195.00 
ig bliitesecesseteee eee aeeeee eee 190. 00 
Ne dO netee erect meta eeeeate 135. 00 
II extra large blue low.....----.---- 110.00 
eo Oboe 4sepobooscoprososcsegse4 * 110.00 
Webluelow2seececs sa-ce se eee 85. 00 
Darlesilvienysesscsee=ceeces ee =-ee es 395. 00 
Mi danke: jsces ss seet anes ecee ee eer 47.00 
Extra large fine dark.....-...------] 380.00 
Extra fine dark <2. csencen teen 325.00 
shies i) Dea Se eae eeeacesncs- ll Vo sy 0k (1) 
TI extra large fine dark..........--- 275.00 
hance ne darkes = ao.cceseesera. 215. 00 
J extra large fine dark.......-.-----| 275.00 
fine} ankse ee cere alee leita loli == 285. 00 
Meee CON etecesseeeeeereeeereeccice|| aA2SO00 
Jecee COM eanse ce We neenesscoemeee cee) | ee 2o0NO0 
Sones GO ee pe Ganon SAncHoscapaosoce) je etP7:20)(0,0) 
II fine dark 205. 00 
T extra large dark. 220. 00 

z areas. 215.00 
II extra large dark 180. 00 

AO) sa Soendaac 170.00 
Md arkseeeectseemaeee= 230. 00 
Boece Ot ee nonenonnencudaoseacHoned|) |. 2IKI)0s) 
Midarkeouenee seen eseeten secs eriaee 190. 00 

One cen circ seine oo -lenrcinin annie 185. 00 
OW be Pe pcoboncacn obbedsasocnaee 205. 00 

memes GIO)S- AS SR asa oApadocnsedaccsscas 175. 00 
WWblueketese- ces ee ce eeeceaeemtice = 210.00 
II extra large blue............-.--- 160. 00 
TO to) hb OR Ae a ae aR aosasceacos 160. 00 
aeejes eo oesarconosceosccnesesosd| let!) 
BH Olea Ss BPR podosocthhadhs55e~5 Se 130.00 
Ms DVO Owes seen ees see 115. 00 
URE Once stars aie eee nie hate icietete tere 105. 00 
Textra large'silvery-........-.J.-- 270.00 
MNSilWeTyeeee series nares eens 205. 00 
and Ui pales esas ss 252 se~ sa 175. 00 
TED... sees shee cece eee 60. 00 
DD Vise se ate cee somes sean ce eee arsenate 28.00 

BE ee Ba og gor Or DASE Cie ee ctn 5250 
Tofino ake sesser sees siecle 400. 00 
Tl fine \ darks: Stee cee5- E26 hye 260. 00 
Wid arkeeeereemcsemaoeriesaec cece 280. 00 
fg] 0) 1b Us gee et esr a 4 200. 00 
Tbe ee Ses Se ree RES Sas es 205. 00 
TT bluedlows ees Besse a oes 160. 00 
Landatidarkisilwenryeiase: Seek eee 335. 00 
Msilveryut see 6. tae ee ieee 230. 00 
I) extra large fine dark...---.-..-- 280. 00 

i bei! Gee ae EEE ue 67.00 
PGP ti low fa.8s Sse t ee ee. ee 42.00 

Total for 
lot. 

Bee ERD EH EEN NNN NNN NEN EEN RR Ee ww SS eT SY Ow 

Bess 

aeucr 3158s 

BES8822 

eesssssssssesssses 
NS eS eS EY 

S2828s 
oe cae 

SESSS5S5 

bintimwas 

WRI RWMW MW WOT Om Goo ON SSSSSS5S5 

we SY ES 

RENN NNNNN NRE RRR bebe CO et tt ee 

eee hee vuev wee PSESSSZSSEESSESES SSEASSES 

ee neon SR2S52252 eee ssssseussssesssssssesssssssssssssssssses28888s8388888e2 

Tiga 
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JAPANESE SEALSKINS DELIVERED TO UNITED STATES. 

The North Pacific Sealing Convention of July 7, 1911, provides 
that in respect to fur-seal skins taken annually upon Robben Island, 
or any other islands or shores of the waters covered by the conven- 
tion subject to the jurisdiction of Japan, 10 per cent in number and 
value shall be delivered to the United States. In 1918 the Japanese 
take consisted of 555 skins. The same number were taken in 1919. 
The share of the United States for the two years was, accordingly, 
111 skins. These skins were forwarded to the Bureau’s agents, 
Funsten Bros. & Co., St. Louis, for sale. They arrived at St. Louis, 
March 15, 1920. Examination of the skins showed that they had 
been very carefully taken and cured. It is understood that the 
take of Japanese skins in 1918 and 1919 all came from Robben Island. 

Information received informally from Mr. K. Ishino, of the Impe- 
rial Bureau of Fisheries of Japan, indicates that there were on Robben 
Island in 1919, between 11,000 and 12,000 seals, and that the 
seals on the Kuril Islands have gradually decreased in the past four 
or five years and have now almost disappeared. Mr. Ishino also 
stated that when at the Commander Islands in 1916 he determined 
that the Russian herd numbered about 50,000 animals. The Rus- 
sian Government’s report, however, claims only 30,000. In 1917 
there were 800 seals killed on Copper Island, one of the Commander 
group. Mr. Ishino stated that sea otters are increasing among the 
Kuril Islands and that in 1919 he saw 300 and has reason to believe 
that there are at least 500 there. He advised also that sea otters are 
increasing about the Russian islands. 



FUR-SEAL CENSUS, PRIBILOF ISLANDS, 1919. 

By G. Datitas Hanna. 

A census of the Alaska fur-seal herd was taken during the summer 
of 1919 by employing the methods which have been in practice for 
several previous years. These, together with the habits of the ani- 
mals and the history of the herd have been fully described in the 
annual reports from 1914 to 1918, so that in order to avoid needless 
repetition these subjects will not be treated herein, except in so far 
#s seems necessary to properly present the new data. Some new 
facts in regard to the natural history of the animals, learned in 1919, 
will be mentioned, however, in order to keep this phase of the subject 
up to date. 
A complete count of bulls was made at the height of the breeding 

season. ‘T'o facilitate the count, driftwood and paint markers were 
placed on some of the rookeries which are more difficult to count. 
While these were very helpful they only emphasized the need of 
permanent work of this character carried on with the erection of 
overhead observation positions. 

After the breaking up of the harems, pups were counted on as many 
rookeries as possible in order to determine the average harem. 

Preliminary harem counts (not tabulated herein) were made on St. 
George Island by C. E. Crompton and on St. Paul by the author. 
These proved helpful in the final counts and afforded a fair check on 
the work. 

In the harem counts, H. D. Aller assisted on St. Paul and C. E. 
Crompton on St. George. The same men assisted in the pup counts 
on the same islands. Besides this Mr. Crompton made the pup count 
of Staraya Artil Rookery on St. George and Mr. Aller counted 
Polovina Cliffs Rookery on St. Paul. 

DIFFICULTIES ENCOUNTERED. 

As the seal herd grows a census taken by present means becomes 
less and less accurate. This is necessarily the case because of the 
large masses of animals dealt with, and unless an elaborate system of 
markers and elevated viewpoints be established it will not be many 
years until the count of harems will give no more accurate an enumera- ° 
tion than an estimation by the area method. The construction of 
the necessary apparatus, however, is believed to be feasible, and in 
view of the accurate knowledge which can be gained in regard to the 
state of the herd it would seem to be very profitable. Under present 
methods of calculation the harem count is fundamental. If it be far 
wrong the entire census becomes an estimate with figures which look 
mathematically exact. When the herd was small the harems could 
be counted exactly, but this is not true to-day. Therefore the readers 
of this report should bear in mind that although figures for the different 
classes are given exactly, only round numbers are intended. A com- 
plete census is an absolute impossibility. A close approximation to 
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the truth is all that can beexpected. The best census isa very careful 
estimate made by utilizing as many of the known factors in the 
biology of the species as possible. 

The great difficulty in counting bulls is to find a point back of the 
large rookeries from which all the animals can be seen. In order to 
overcome the trouble we climb a high ladder which can be moved 
from place to place, and whenever the weather and sea will permit 
boats are utilized, because of the better view thus usually secured. 
But both of these methods are unsatisfactory and certain construction 
work has been outlined elsewhere. Possibly the work could be done 
with absolute accuracy from an airplane with the aid of photography, 

a means first suggested, it is thought, by Dr. Paul Bartsch, of the 
United States N ational Museum. 

With the decrease in the number of bulls and the increase 1n the 
average harem in 1919 less difficulty was experienced in counting 
pups than in 1917 and 1918. The rookeries are so large on St. Paul 
now, however, that a complete pup count could hardly be attempted 
without a considerable force of men. And even then it is believed 
the loss which the herd would suffer from the count would not be 
warranted. If the persons intrusted with the census work can give 
the subject their undivided attention during the season the count of 
pups on a few of the smaller rookeries should suffice to establish the 
average harem, provided, of course, that the harem count be accurate. 

SUGGESTIONS FOR FUTURE CENSUSES. 

In connection with work on the fur-seal rookeries it is impossible 
to forecast even one year in advance the new problems which may 
be forthcoming and the difficulties which may arise to interfere with 
a satisfactory taking of the census. However, several years’ ex- 
erience have led to certain conclusions which may be worth recor ding 
or such use as future workers may care to make of them. ‘ 
It is anticipated that the bull counts on St. George Island can be 

made with comparative ease at the height of the breeding season; no 
material increase in the idle and harem bull classes is expected for at 
least two or three years. Staraya Artil and North Rookeries are 
much more satisfactorily counted from a boat than from the land side 
if the weather is suitable for one to get out on the sea. Should it be 
necessary to count from the land however, the use of a long ladder is 
recommended in order to permit observation of the entire areas of 
the breeding masses. East Reef and East Cliffs Rookeries can be 
seen better from the water, but satisfactory counts can be obtained 
from the land. A considerable risk is run in the case of the latter 
rookery on account of the dense vegetation growing on a ragged 
slope. Should one slip here he would fall among the bulls and be in 
imminent danger of losing his life. However, should timidity be felt 
regarding the cliff, it seems entirely feasible for the person doing the 
counting to be supported from above with a rope. Zapadni Rookery 
can be counted by exercising the ordinary care one acquires in creeping 
peoe the breeding rookeries; and the same is true in the case of 
Sout. 

The much larger areas on St. Paul Island, however, can not be 
disposed of so easily. There is not likely to be any material diminu- 
tion in the numbers of bulls, which are a constant menace to observers 
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during the height of the season counts. While this is the most im- 
portant of all census work it is becoming less and less satisfactory 
because of extraordinary difficulties encountered. The larger rook- 
erles can not be seen from a point on the land side. Heretofore ‘the 
precarious utilization of a long ladder supported by guys has been 
resorted to. These guys must be held by men and if a bull should 
charge one of these men a most uncomfortable fall to the rocks below 
would result. 

Temporary marks of driftwood and paint have been placed on the 
difficult rookeries the past few years. ‘Time and labor, however, have 
not permitted this to be done in any but a cursory fashion. 

A large amount of work needs to be done in order to make the bull . 
counts of the future satisfactory. Concrete markers should be placed 
at regular intervals of at least 100 feet (better every 50 feet) on the 

following rookeries: Gorbatch, Reef, Kitovi, Lukanin, Polovina, 
Morjovi, Vostochni, Zapadni, Little Zapadni, and Tolstoi. A marker 
3 feet long, 1 foot square at the base, and 6 inches square at the top is 
suggested. It could be buried a foot in most places. It would be 
very desirable also to have a piece of 1-inch galvanized pipe 6 feet 
long set into each to facilitate handling the block and to make it 
much easier to see at the long distance from which counts must ordi- 
narily be made. 

Overhead runways for the observer to walk out to the crest of the 
beach line should-be provided on most of the rookeries mentioned 
above. They need not be elaborate. All that is needed is a trestle- 
work 6 feet high and a walkway 1 or 2 feet wide. No hesitation need 
be felt because of the effect these structures would have on the seals. 
In 1919 two boats remained on Reef Rookery throughout the season 
and the seals paid not the slightest attention to them. 

This construction work which has been recommended must be done 
at the earliest possible moment if satisfactory census figures are 

. desired. It can not be done now, however, in time for use in 1920. 
The bulls arrive in May, which is earlier than men can ordinarily get 
to the islands. Snow then usually covers the ground and would 
prevent work of the character outlined. Such work, which would 
involve a considerable amount of labor, must be done after August 
10 if it is to be done at all, during the season when the island force 
would be busy at other work. It is recommended, therefore, that 
at least five assistants be supplied the man who directs this work. 
One of these should be a good carpenter who could act as foreman, 
and the others should be laborers. All should be taken from the 
States. During the sealing season there is an abundance of work 
elsewhere on St. Paul for them to do. As stated, they would not be 
needed on the rookeries until after August 10. 

Too strong emphasis can not be placed on the need of the work 
outlined above and on the absolute necessity of its being provided for 
wholly by outside labor. 

It may be asked, why the large St. Paul rookeries can not be counted 
from a boat. It is not always possible to get out on the water for this 
urpose, but when it is I have chosen the means in preference to the 
adder for Zapadni, Little Zapadni and Tolstoi. However, these 
rookeries are becoming so deep that it is practically impossible to 
get an accurate count of bulls from a boat. The areas are too broad 
and the seals are too campact therein. 

a ee 

| 

| | 
| | 
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As the number of bulls is reduced in the herd the counting of pups 
will become easier and the work can be undertaken somewhat earlier. 
If the force of men recommended is supplied in 1920 doubtless some 
of the larger rookeries can be counted again. But unless a thoroughly 
accurate and satisfactory count of harems can be made on a rookery 
the count of pups is not so valuable as it otherwise would be. 

PUPS. 

DISTRIBUTION OF Pups IN 1919. 

Date of | Living Dead Total | Per cent 
Rookery. counts. | pups. | pups. pups. | dead. 

ST. PAUL ISLAND. 

Tei EE le APRN TR Se man ere 3, 512 53 | «3,565 1.49 
WUKAMIN se asecasscosacacke see coaaciccccucmeceeeeeteccee 2,712 76 | @2,788 2.73 
GOnhal Chuan csanceceee cole o ort ase cee nuke clas ceneue . 11, 878 430 | @ 12,308 3.49 
PAULL Osta setae ye eminetet sa iat ecintctenat entices emerae 1, 130 20; @1,150 1.74 
IEC La Lcfagtl SAAS ps Eee RPE A Ts eam re ee i 21) 871 586 | a 22) 457 2. 61 
TAIL CHAE ae! NMR ROL ADA TC Bice eo ie coe 6, 840 | 175| @7,015 2. 49 
Was OOM eos csscascermse cence ceicks DEES Sale oes Seislelsicisie-ce Aug. 430 15 445 3. 37 
ET OISGOMS SAS oe ce lnc che peoeclos etsic bine comands eiccwisieeicte 15, 668 359 | @ 16,027 2. 24 
apatites) See nee ee fam Ck 13,921 379 | a 14,300 2. 65 
Little Zapadni.. ° 9,817 328 | 210,145 3. 23 
Zapadni Reef. 581 23 604 3. 81 
Polovina..... 5, 486 308 5, 794 5.31 
Polovina Cliffs 2,148 61 2,209 2.76 
Little Polovin 1,189 14 a 1,203 1.16 
Morjovi....... : 2) 953 88 3,041 2. 89 
Vostochni. . 29, 480 1,383 | @ 30,863 4.48 

Mojalter as ec LS Te AAI mene k A. Ce ah Cie | | 129,616} 4,298 | 133,914 3.21 

ST. GEORGE ISLAND. 

INCENSE cone one ie Cee ih eee eRe cates 1 Ere Eaetae 8, 584 218 | «8,802 2. 48 
StarayarAmbil=. <2 ca8 oSeases foc Codes da cadeiteceeecesose Aug. 2 5, 582 164 5, 746 2.85 
ZED AGU oe wisiececeiste wre piwisjeldiae sedan c ccisinicccieea peices s Aug 5 846 ll 857 1. 28 
POUL Meee se tocioe or aets iam cea ccc cities eae S ATE. 5 GSH Saetemtectate 68h Soeecates 
MASTIR GEL. Pei ceaaeses cca chi nigcccetecmies ac eenldecledsce Aug. 4 2,345 22 2,367 - 92 
IAS TAG ES eresereetre ee ctieteta cin sic oles ares nates Setenaieece|(Siicienin acer 5, 297 121 a 5,418 2.25 

CVE Oe OU ae eS Ree peer oe. Seen ie eee ee |) (22,729 536 | 23, 258 2. 30 

Matal ibotinislands!stei0a..820 50 ile he [bee a dese | 152,338]  4,834| 157,172| 3.07 

a Based on estimated average harem. 

The number of dead pups was ascertained on each rookery counted 
at the time the count was made. On those rookeries on which the 
cows and pups were estimated the number of dead was computed 
from the percentage of dead used in the 1918 report. The small 
increase in the average harem, especially on St. George, should have 
reduced the percentage of dead pups to aslight extent. OnSt. Paul, 
conditions were so little changed in this respect, however, that the 
difference would not overbalance variations due to the laws of 
chance. ‘Therefore until average harems become as large as they 
have been in some former year (as 1916 for instance) when the death 
rate was determined for sit of the rookeries it seems best to make no 
change in the percentages. The rookeries which were counted in 
1919 gave no data upon which to base a reduction. In fact there 
was In some cases evidence of a slight increase in the number of dead 
pups. 
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INCREASE OR DECREASE IN NUMBER OF Pups IN 1919 From 1918. 

4s Total Total | Numer- renee 
ookery. pups, pups, ical 

1918. 1919. | increase. Resi 

ST. PAUL ISLAND. Percent 

UGuO\ Als pesorc duce mano custe aacuacuoSbacen apsEococcesuedscassoes 2,540 3, 565 1,025 +40. 35 
Datkanin’ 5: acecioccemee seeteccceaeccriccr aace ayosenepeEaseoossc 2, 235 2,788 553 +24. 74 
Gorbatels (ese ase eee ase ca etteeta ecaceecseac tec ear e 9, 486 12, 308 2, 822 +29. 74 
WANT ee npota dares odaHereasecde Sansa b CaS osouensdssesssos 792 1, 150 358 +45. 20 

(1) Cavan ee erate ea SEPT A aN of semen e eee tees Acca pie wees 19, 398 22,457 3, 059 +15. 76 
Sirivant Chae sees Sate ae noe sete roe eee area eietaroie ele taetercteietercrarstatsiatate 6, 325 7,015 690 +10. 90 
IGP Ne Aes eee sab eoe cos oceceoee cs ade onc pusocs Josesacmeacasoge 512 445 — 67 —13. 08 
TOlStoie ee ete eee cee ne eee ce shige ook ae clesaaeite aa ceieecene eel) Gy zo 16,027 —698 — 4.17 
Za PAGTit ssc ty tse BNC ee ee te CONTE ate tee 11,460} 14,300 2,840| +24.78 
Little Zapadni--...... BN eFao nel Torsrayoperereryere wl ctenchare 9, 089 10, 145 1,056 +11. 61 
ZapadnipReenhe 2 paecce eoeee esc ace 536 604 68 +12. 68 
POlOVAN Aer ceseiee cise aceaess 5, 343 5, 794 451 + 8.44 
IPOlOWiNa CIS jonnienee eee aes see 1, 882 2, 209 327 +17. 37 
Little Polovina —288 —19. 31 
Morjovi. .-.-- ' —294 — 8.81 
Vostochni —605 — 1.92 

Total 11, 297 + 9.21 

INO WH aA disorder SboLstisunotcd Jonqucsuase0esan. cove serseedcuo. : Taek +25. 54 
Staraya Amtech ee coon seca ae se eetteictsteliate tomciciee es saets 5, 440 5, 746 306 + 5.62 
LAPACM poeta cece eee eee alinis sua GateeececcSsne fence 806 857 51 + 6.32 
SOUT eee ee eae etre cnccice tee nics costes cleteniche « bivin Sinelesieyc/avare 61 68 7 +11. 47 
Wastak ce teececce (Me kn sh Re Sahel beke SMM ae Pte pak oe oe 2, 120 2, 367 247} +11. 65 
ast Clits seers ge seccemiccos see oe cals cette darcieelnicsesieisicin cisieic 4, 860 5, 418 558 +11. 48 

Total bree eratcineetesare aicieleicta ote Cle ein clojtolte) ate otietalclela fale mele =iaeie 20, 298 23, 258 2, 960 +14. 58 

Total’ Dog Mslandseesoscees veel sie electetelsivia cle iwicie=a=eisle 142,915 | 157, 172 14, 257 +9. 97 

A casual inspection of the foregoing table discloses a great varia- 
tion in the growth of the various rookeries. It ranges from a loss of 
19.31 per cent in one case to a gain of 45.20 per cent in another. 
Some of this variation might be attributed to the defects in the 
method of arriving at the number of pups on rookeries not actually 
counted, but it can not explain it all. A constant rate of increase 
simply is not a phase of rookery development, and this is the greatest 
objection to the use of a single breeding area as a type in census cal- 
culations. 

COWS. 

NUMBER. 

The number of breeding cows is by inference the same as the num- 
ber of pups, since but a single young is born annually. Although a 
birth of twins is unknown in the species, it is not believed to be entirely 
impossible from an anatomical standpoint and may on very rare 
occasions occur. 

The figures for the pups show that there has been an increase of 
cows of 9.97 per cent from 1918. This figure is to be compared with 
11.63 per cent for 1918. 

The figures show that the average annual increase is between 9 | 
and 10 per cent under present conditions. This is an exceedingly 
slow rate of growth for animals which live as long and breed as often 
as fur seals. It emphasizes the enormous loss the species suffers 
annually from some enemy of which we know practically nothing. 
It now seems certain that 50 per cent of all animals born are lost 

a 



FUR-SEAL CENSUS, PRIBILOF ISLANDS, 1919. aki 

before they attain the third year. Since an exceedingly small pro- 
portion is weak physically, it seems evident that the great loss is due 
to a predatory animal. 

LOSS. 

The loss of cows on the islands due to rookery conditions continues 
to be large, but a decrease from 1918 is noted. This result would 
naturally be expected from the increase in the average harem, 
although small, and the consequent less crowded condition. The 
dead cows found on five St. Paul rookeries numbered 15. The total 
alive on the same areas was 12,093. This proportion (0.001240) 
applied to the entire herd indicates a total loss of 195 cows. This 
number is to be compared with 213 for 1918, 129 for 1917, and 39 for 
1916. With an increase in the average harem to about 40 there 
should be a material reduction in this loss. 

The practice of killing seals up to August 10 grew up when the herd 
was smaller and much time could be taken in the segregation of the 
animals. The natives were thus provided with fresh food 10 days 
longer. At the present time the practice can hardly be excused on 
these grounds. The males which would ordinarily be taken in this 
period can be secured before, at least in large part, by a slight speeding 
up of the work. 

AGES. 

The maximum age of cows is yet unknown. Animals of the 1902 
series (branded 1896 to 1902 inclusive) were observed in 1919 to the 
number of nine. This is a larger number than has been previously 
recorded for several years. Close watch was kept for them. This is 
considered a large number in view of the fact that the youngest are 
at least 17 years old and have passed through at least 10 years of 
pelagic sealing. The number branded of which records are available 
was 19,587. St. George brandings from 1898 to 1902, inclusive, are 
not available. 

C. E. Crompton reported seeing a cow on Staraya Artil Rookery 
August 2, 1919, with the one bar across the back characteristic of the 
1902 series and, in addition, a longitudinal bar on the left side. No 
record of such a brand was made on St. Paul Island, so it is probably 
a St. George seal. 

Cows of the 1912 series were especially in evidence, possibly 
because branded animals were being searched for. Four were seen in 
one day on St. George. They have been seen on-rookeries occasionally 
where it is known they were not born. This lends weight to the 
theory that the cows wander considerably from place to place, whereas 
it is known that adult males do not do so to nearly the extent that was 
formerly supposed. In less than half a dozen cases have males of 
this series been seen away from parent rookeries since they became 6 
years old. 

BULLS. 

HAREM AND IDLE BULLS. 

_ The count of bulls, harem and idle, made at the height of the breed- 
ing season furnishes the most reliable data obtainable at present upon 
which to base the census. From this the average harem can be 

35286°—21——31 
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computed on the several rookeries with a reasonable degree of 
accuracy, providing the number of cows is ascertained for some of 
them; and it is possible to determine fairly well about what the 
average harem will be from the proportion of idle bulls found at the 
height of the season. 

The enumeration of the bulls is conducted with increased difficulty 
each year. It seems likely that unless some means are devised 
whereby the animals on the large rookeries can be brought within 
view the work must be given up 1n a few years, except on the smaller 
areas and sections. If the plans which are under consideration, 
however, are carried out it is believed that in a few years it will be 
ossible to make this count accurately regardless of the growth of the 

herd: In no other way is it believed possible to keep a sufficiently 
accurate check on the herd to determine quotas for killing in advance 
with the provision of just enough reserve for breeding purposes. 

Owing to adverse weather conditions it was not possible to make 
a count of bulls on Sea Lion Rock (Sivutch Rookery). The number 
was taken as the same as found in 1918 since this area being circum- 
scribed by natural limits forbids any great amount of annual change. 

The following table shows the results of the count: 

Harem AND IpLE Butts AND PERCENTAGE OF IDLE Butis to HArem Butts 
COMPARED TO AVERAGE Harem, 1919. 

Idle bulls t Harem Idle Avera 
Rookery. Date. bulls. bulls. | Total. cera hare 

Se ee eee 

ST. PAUL ISLAND. Per cent. | Per cent. 
IKIP OVE 3s sSine Soe ota so ctedas soe eeee | July 16 155 75 230 48. 38 23.00 
keane ee SRS Re EN ee ree teedoe. ae 110 80 190 72.72 25.34 
Gonbateh? 222 54. te eee 2 ee 5 -G0bee 362 95 457 26. 24 34.00 
ATOISUION « ese ceca asl cemce acca en eee wed Oeeene 46 18 64 39.13 25.00 
Reeiitt.. Fes Sr ai ee ee PEG OAR SS 720 162 882 22. 50 31.19 
SIVUIECD oe oe eae ey ee ne ee ee (@) A 230 90 320 39.13 30. 50 
WAP OOD. Sc ccc cook nee meee eee soe cee eee July 17 17 6 23 35, 29 26. 18 
Tolstolsscsics sh 5 het aes. - saseeteeeee cece 340d0Lces 538 154 692 28. 62 29. 70 
VA Nor: (hil pee: ee a ee Sects Jaci sane eee sada a= 546 246 792 45. 05 26.19 
Little: Zapadni fag oes ae es eee Stdores- 344 145 489 42.15 29. 49 
Zapadni Reelse ects goes san cea seeene By sdOr =i 2 28 6 34 21. 42 21.57 
Rolovins. <5 ¥se Ree ae ee ee eee July 15 192 102 294 53. 12 30.18 
Poloyanai Clits bo 2a. 2 sce Oe ee wet dou2ee 96 48 144 50. 00 23. O1 
Whittle POlOvinas. sons. cece aches sone eee e oe Fee aye 38 23 61 60. 52 31. 66 
Morjovisis. $i Sanh soci oueesescaceeececees July 14 147 87 234 59.18 20. 69 
Viostochni! 22 2 ses ot Se ee eee es BOA C0 tee 1, 004 821 1,825 81.77 30. 74 

Totals: .qzeusseceesecenwsacses< teh en ceoseaeaee 45573 2,158 6,731 47.19 29. 28 

ST. GEORGE ISLAND 

Nionthte: 2¢)2 20 sSa2tee es. ese tere noeee ac July 21 225 21 246 9. 33 39. 12 
Starayar Arties Shas sesh seccese cess do 124 14 138 11. 29 46. 34 
Aapaani lie ee. fesse ete Bese ss. ae do 27 6 33 22, 22 31. 74 
Sottihneee: oe eae eee ae eae do 5 3 8 60. 00 13. 60 
Mast Rectee ee eso ee et ees July 19 75 23 98 30. 66 31.56 
Mast Clifis Seniaes see ecess | -hsawesassceeeeee do 129 14 143 10. 85 42.00 

MOAR 3S. eOeeRe. SPER PAL Sta seen 585 81 666 13. 84 39. 76 

Total, bothislawds= =. 434... teed) kt ee | 5, 158 2, 239 7,397 | 43. 40 30. 47 

a Count of 1918. 

The most significant fact to be noted in the foregoing table is the 
falling off of the number of bulls. This was greatly desired by all who 
had the welfare of the herdin mind. Later counts showed that it was 
accompanied with an increase in the size of the harem, not a great deal 
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to be sure, but more than had been expected. It was not thought that 
the enormous excess of males which had been in reserve owing to the 
closed season of 1912-1917 could be noticeably reduced in a single 
season of commercial work; yet it was done and speaks well for the 
conduct of the business by the island authorities. It should be noted 
that not only the total number of bulls was slightly reduced but that 
the percentage of idle bulls to harem bulls grew less. This is the 
best evidence that the reasoning was sound which led to the con- 
clusion in former years that a proportion of one idle bull to two 
harem bulls produced the minimum average harem; and that this 
latter is very close to 26, regardless of amount of male life, is a fore- 
gone conclusion. 

AVERAGE HAREM. 

The counting of pups on certain of the rookeries enabled the 
determination of the average harem on the rookeries counted. The 
information derived therefrom, coupled with observation on the 
ground, led to the results given in the table below. For purposes 
of comparison the average harems in 1918 are given, showing graph- 
ically the increase in size of harems. 

AVERAGE HAREM IN 1919 ror ALL ROOKERIES, 

Breeding} Harem | Average | Average 
Rookery. itis. harem, | harem, 

cows: 1919. 1918. 

ST. PAUL ISLAND. 

RSG lo = scone ehodesgsscc ae Sense seis tec sone *icogSsSeoosecensASonee 155 | @ 23.00 a 20.00 
KANN, ees Sess 62 teal sce asians boqacensip sees eaces oases 110} 4@ 25.34 @ 22.35 
(Ga nMlegi et 65 cong Shek ope One US AED EOONAOT HEEB S: cendbecoouannde 362 | 34.00 a 31.00 
JASON (5b ease 5 boc Hose Sage Seon ds conc nooee nate sudees 46 | @25.00 a 22. 00 
IRGE iS os scnnHtgo sSoes ce So 90e SH SEES Se S EO ase Sopa Seba sspcooscesss 720} @31.19 b 28.19 
SUVULCH soo ne re ee se orn nn see ee enn on enn ns eee= 230 | @30.50 @ 27.50 
LagoOn ......-2--2 2-2-2 -ee ene eee eee ee eee eee eee ee ee eee 17 b 26.18 b 20. 48 
TolstOi.-.----------------- 2-222 eee e ee ee ee ee ee ee ee ee ee eee ee eee 4 538 | @29.79 a 26.76 
Zapadn 1... .- .----- 2-2-2 oe ee eee ee eee e ee 5 546 | @26.19 @ 23.19 
Path GLa Cate eter sientaaia cielo sce ce sic iselonaiascie aaicceeects 344 | «29.49 226. 49 
Vi OUMINGE! See oocoesoacceedsToL sonobsoDpesoaoSeuEcosdertbne 5 28 | 0621.57 619.85 
Polovina ..-.-.--- 192 630.18 b 28. 88 
Polovina Cliffs . . 96 b 23.01 @ 20. 23 
Little Polovina. Ls 38 | 431.66 @ 28. 67 
Morjovi ..-------- ys x 147 b 20. 69 a 23.00 
Vostochni...-.-.... & 1, 004 a 30. 74 @ 27.74 

Ota eee ueemesome ete nne a aeiclalaciscieieisies amiss nsec ee asics sos 4,573 29.28 26. 59 

Total for rookeries cOUNtCd <= 24 soem eco sensi caewse asecce deuce n 12,093 480 25.19 27. 88 

ST. GEORGE ISLAND. — 

North....-.- Bat eames, see een Oee Med gan alse oan gece ee 8, 802 225| @39.12| «26.75 
Siam tn bemeaaccecoSoonoddanplidea dco sds aSee sce Seeeesorese 5, 746 124 | 0646.34 a 34.00 
Mnpaaull =: wes 1-2:222s7eserpcearaetee se See naan Peart dea ssnSe 857 27| 031.74 | b18.74 
Mou thite bs odes sc case ccee coer a tee eee eeee aes se soe 68 5 | 013.60 b 7.62 
Bast Reef’ -........- Series notes Stee eeaameeenesacecsece ce see 2,367 75 | 031.56 b21.41 
OP CeCe Sepbor ric opopec seoonot 556528 eS BS aS pene e ee eneEeee 5, 418 129 @ 42.00 230.00 

ERO Ga Beer sewe seeiciemasise aed ~oeded seescncoesauacdece 23, 258 585 39.76 27.65 

Total for rookeries counted ............--20..20eeeeceeeeeeeeeeee i eoyoas 2) 2 fagn | T= 39.42] toned 

EROLAI DOUINISIAT O Saiew ete aelnalcisiciewiate ie serene menecina eis ce 157,172 5, 158 30. 47 26.74 

e Estimate. b Pups counted. 

The most significant information bearing upon the average harem 
is furnished by Polovina Rookery. In 1918 it had 185 harems and 
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5,343 cows, an average of 28.88. The number of harems on the 
entire island of St. Paul was less in 1919 than in 1918, but Polovina 
increased by 7. This, together with field observations, indicates 
that there was an excessive influx of bulls on this rookery, which 
operated to prevent the average harem in 1919 becoming as much 
larger than the general average as it otherwise would. In the light 
of the knowledge acquired on the migration of adult seals in 1919 
it seems very plausible that the limited driving and killing from this 
place would tend to preserve here a larger excess than on rookeries 
where commercial operations are more extensive. In other words, 
the absence of driving and killing of males on a rookery hauling 
ground seems in general to tend to preserve a surplus which in later 
ears floods the rookery. The same factor would be in operation at 

Nae beast Point, which was not driven during the closed season and 
not fully driven in 1918. 

SIZES OF BULLS. 

The actual size of some adult bulls which appear in the early drives 
of the season has been variously estimated. ‘There is great variation 
in animals full grown both in weight and length. The heaviest bull 
weighed 604 pounds after being bled; many of them exceed 550. One 
animal measured 87 inches from the tip of the nose to the base of the 
tail, and practically all that approached maturity exceeded 72 inches. 
These results lead to the conclusion that the maximum size of early- 
arrived full-grown rookery bulls is about 74 feet in length and 700 
pounds in weight. The average is about 63 feet in length and 550 
pounds in weight. It therefore seems clear that the 7-year-old ani- 
mals of the 1912 branded series were not in 1919 nearly grown. It 
now seems to be true that an animal able to hold a harem on a 
crowded rookery must be at least 10 years old. No 7-year-old was 
noted in 1919 which would even come into the category of idle bulls. 

SURPLUS BULLS. 

The surplus-bull class is fast disappearing, and 1919 is probably the 
last year it will be of sufficient importance to be considered. In addi- 
tion to the old-age loss of 20 per cent which has been allowed, it seems 
altogether probable that 50 per cent has been lost through natural 
causes. Of course this has not all taken place in the one year, but is 
the cumulative loss, of an individual age class, for instance, from the 
fourth to the seventh year. Heretofore there has been absolutely no 
basis for the computation of such a loss; it was considered to be small 
and did not enter into the computations. After 1920 it is believed 
information will be available which will enable the loss to be stated 
fairly accurately for the third to the fourth years and less so subse- 
quently; possibly it will necessitate a revision of the losses arbitrarily 
adopted below the third year. It will probably not materially change 
the sige of 50 per cent the first three years, however, as each year’s 
work seems to indicate that this is very close to the actual condition. 

The assumption of five breeding years for the males does not seem 
as yet to need revision. Certainly when bulls are abundant and there 
is great strife on the breeding grounds an animal must be well devel- 
oped and at least 8 to 10 years of age before he can hold a position, 
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and five years of fighting will probably wear him out. When they 
are less numerous and there is but little fighting to be done the breed- 
ing period is certainly much longer. A 7-year-old bull is sufficiently 
developed sexually to have a harem, and it is not doubted they will 
do so when the average harem shall have increased to about 40. 
When this occurs it will necessitate the assumption of less than 20 
per cent annual old-age loss of bulls. 

ENEMIES. 

The only enemy of which we can be sure is the killer whale. The 
voracious attacks of this animal on the fur-seal pups have been too 
well described to need repeating here, but they would not have to 
continue long to account for the entire loss. 

The urgent need of combating this animal is easily seen. Out of 
150,000 animals born in 1919, 75,000 are sure to perish before they 
are of any value to the herd or to man. At the present value of furs 
these would be worth over $5,000,000. Of course all of the enemies 
could not be eliminated in any one year, but it is quite evident that 
it would be financially profitable to make a determined start. 

It also is desirable in this connection to point to the paucity of 
information about the fur seals at sea. The animal is so exceedingly 
valuable that it is very desirable to have its habits and habitats 
thoroughly investigated. There may be other enemies just as bad as 
the killer, but any such conjecture emphasizes our ignorance. 

INTERISLAND MIGRATION OF MALES. 

In 1914 and 1915 it was determined beyond question or doubt that 
2 and 3 year old males haul out indiscriminately on any hauling 
ground on either island. This was learned by clipping the hair from 
the heads of branded seals. On St. Paul the right side was clipped 
and on St. George the left; this made it possible at a later date to 
identify the animals which had been handled. The same thing had 
been determined, perhaps less satisfactorily, a great many years before 
by clipping the ears of pups. 

It was supposed from this that there was indiscriminate mixing 
among the older classes, and little attention was given the subject 
until 1919. 

In the commercial operations of 1918-19 it has been noted that only 
in two or three instances have branded males of the 1912 series been 
seen on rookeries other than those upon which they were marked in 
1912; but they have appeared in respectable numbers on those. 
The absence of large males on the St. George hauling grounds in 

1919 in the numbers which were expected led to a close inquiry into 
the subject. Constant effort was made to secure a quota which had 
been tentatively set, but the 6-year-olds and over were not available. 
Upon my arrival from St. Paul in census study this was particularly 
noticeable and was borne out in the bull counts and average-harem 
computations. 
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COMPLETE CENSUS OF FUR SEALS AS OF AUGUST 10, 1919. 

Pups, counted andvestimated. 2... 25 < + 442.05 < 42 so eeee eee ra ciee is ccs ie 157, 172 
Breeding cows, 3 years old and over, by inference. ......--------------.-- 157, 172 
Harem bulls; ‘counted 2. Jt. 221.252 Sua AS ee eee Ss fe 5, 158 
Idle‘bulls;-counted.:si'0s. 222522. chi Cisse 2 ee ee eee eee ee a 22a9 
Yearlings, male and female, estimated: 

Pups born in 19982 2-1 cei... s- Skee cee ee ee 142, 915 
35 per cent deducted for natural mortality............-----.-- 50, 020 

Yearlings, both sexes, beginning 1919. ...........--.... ~+ 92,895 
Yearling females, 50 per cent, Aug. 10, 1919. ................. 46,447 46, 447 

Yearling, males, beginning of [919 .... 6 <<. anne ie oo eee = 46, 448 
Y earlinge males kalled’in ‘1919? (<2 eon ceca oan nese ee 4 

‘Yearling’ males; Ang.10; VOLQ4ss acs ese ciserisasise Sse teeter ayer 46, 444 
2-year-olds, male and female, estimated: 

Yearling: females. Aug. VO. 1008 2 ei hese oes eine steerer 41. 608 
20 per cent deducted for natural mortality............-....- 8,321 

2-year-old: females) Aug. 1OjM919E! - 2.5. sere Stee ae acl gsi 33, 287 
Yearling males, August)10, TQS oS < te oe noses eee nee ge ae 41, 595 
Yearling males killed, fall oF1918 ooo. Ge ssccssaejee sam ois a4 2 

Yearling malésiend of 1918 U2 3. i oc. Ps Se Ti 41, 593 
20 per cent deducted for natural mortality........--....-...-- 8, 318 

2-year-old males, beginning of 1919............-..-.------ 33, 275 
2-year-old males killed an F919 2 ts cs. cena ce te anne eee ree 194 

2-year-old males; Aug: 10, 1919... 6 oo een pee en eee See 33, 081 
3-year-old males, estimated: 

2-year-old males Ate: 10;,T91S. 7s oe cece eae eee 30, 159 
2-year-old males: killed: fall of 1918 <2). s5-0 en doe et nrere ae 14 

2-year-old ‘males; ‘end OF 1918. $5.2 fi 20. bes SL ee ea ae 
5 per cent deducted for natural mortality...........--.------- 1, 507 

3-year-old males, beginning of 1919.........-.........--.. 28, 638 
3-year-old*males kalledvin dyiges Seco.) ene a ee eee 15, 042 

3-year-old: males; Augs10; 191952 i:c%. wierd) Seca es = oe eee 13, 596 
4-year-old males, estimated: 

3=year-old males, -Aup: 10) 1018 ci acest ta ao Rei eee 9,117 
3-year-old ‘males killed tall of 1918-0’. <2. cee ee ee ante 552 

3-year-old males, end of 19182 “222. 2225.02 hares 8, 565 
5 per cent deducted for natural mortality.............-.-.---- 428 

4-year-old males, beginning of 1919..................--... 8, 137 
4-year-old males killed in 1919<7(2 982 2. 2208. SOR OTe 2, 390 

4-year-old. males, Aug: 10s 1919. 22:2. pyc e tee eee eee aan 5, 747 
5-year-old males, estimated: 

4-year-oldsmates, Aug 210, 1918 82 2 3 Soe nee ee ee ee 7,114 
4-year-old males killed fall of 1918. .......-..---.---2--..--- 229 

4-year-old yaaless end of 1918. = . 2.5 cnt ne eect aes Since 6, 885 
5 per cent deducted for natural mortality............------... 344 

5-year-old males, beginning of 1919.................-.---- 6, 541 
5-year-old males killed in 1919: 2222. .2-2< Sees es 1, 259 

§-year-old. males, Aug,.10; 1909 . oo: ico cc te wee pyeenwie~ o-ie aeons 5, 282 
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6-year-old males, estimated: 
peyesemiales: Avie. 10; WONG eet as asc esce eens sans nice 11, 941 
boyeseuramates killed) fallighlOige = | 2.5.05. ss cee enone cose 148 

aoyeatold males. .GnG OrlueSee ae osc cts ecco sense 11, 793 
5 per cent deducted for natural mortality..........-.-.-...-.- 589 

G-year-old males, beginning of 1919. ..........2-....52---- 11, 204 
fyeurou males killed angloty sees. oso. ene ees Se o/s 32s 2, 213 

Gayear-old. males iment Oto clays sho ate Scene neces cee sae 
Surplus bulls, counted and estimated: 

Breedine byllaci Wot ees es 2 rn ae oases ois 7, 788 
20 per cent deducted for old-age loss.........-.....--.-----.-- pai 

1958 bulls remaimninean 919s ashe ye ee sea ae esses 6, 231 

tee dine tits) ir} 191 Os gee me ce et a ets oe mE re 7,397 
1OSsbullsiremaminesidedueiedw sea see assem eee ae oe = 6, 231 

inerement.ornew oulls.in 1919-222" 32.2 sass ss ee aes 1, 166 

Gyentolasmalestn (918 8 145 25 Fao st as swe seine a ctioweentaeas 13, 755 
Srona al fyi! [il Spr M0) A ec Aenea = ge ee A eae ee 2 17, 110 

WetalamrpuinouleetockMori Ole: 92260 22 Sais 2 2 to ele aise se cine 30, 865 
Deduet number kalled fall of AQIS. 2) 252. . 2 nn ccne eee eee 64 

Scig els) wah Seieie 0 L710 be a ee ee 30, 801 
20 per cent deducted for old-age loss..............-.--.---.--- 6, 160 

Remaining surplus for 1919. ........-..---.-- Ce A ee 24, 641 
Weyear-olds-andlayer killed /sm 19104 : ac. e2 se ates occ ot msl 4, 238 

TRotakenrplus in’ UDG Ss Sos ess. aoe ioe oes asics Shee 20, 403 
Increment of new breeding bulls in 1919 deducted..........--- 1, 166 

SHER besa Ol 5. cane tr lke esate > Seca 19, 237 
Estimated 50 per cent loss due to fighting and natural causes .. 9, 618 

Sarp lini wane O wll (2 Bayo ees Bo in aisle Sree anid ejnceewieeee 

RECA PITULATION. 

Tick ley vent Veep ee eee ete ee eae Sacer ale « 
ui@e hie celine (eee cae! See ae Wm A es a, eo a ee ee 
RVicarlanio Wl cs eee Ae. Oe ie aos eae ane PE o eS 
DOMAINS oe 5032 ae Boe Ane Oo Deo. oa eae ear eee 
Deyeat-old isles meets see see nes ts see Seria Ae eee St Ss SL. ej 
3 Pe es Sok Toe ae ge eRe © ee en ee ee ee a 
eyierar OL INL OS eye eee ae tne oe a= csi aclig See he cca aie. saat sae 
Feet OMA Fo 8p: 2c Sees open Sees aoe oe eee ae 
(Say Eire 0) COS aN Cor eee or ro 2 IS ie 
Steyr tel UU Ne 8 occ: 25 ee See ee ee ee eee 

gy 

8, 991 

157, 172 
157, 172 

5, 158 
2, 239 

46, 447 
46, 444 



_ 

‘3 " ‘ 
= Of a SEEN Eh Sie 

3 ri M4 “% - 

te on % % 

ca ¥ h 

3 a - 

pane 

; 

: 

t es 

Pi 

. 
i 

= 

Bi 

digs ce 

- * 

. 

. 

\ biti bie ty {priiat asi Tal ‘Satooh rates . 

bi batrortear ti 

tre rif 4op- ie om Bsisofeb 0a oe wees, 

BPRE 

OI86 Ot -ouAssiied autienem 

ee - 

hy fied Botlin path 

BOVE te hes pokaat hh 

¢ aaa Filo 2 
patties ashint Sg 

OC git Ag¢ wilent t sfo.783 5, 
ite batviiga- ted: ari teraark 

HPL ck nit sg fagut 

ai oadainavey wiped en Bh 

So PE Pass 7 

sels THAIS Be 

(et neil War tedoaterint 

bee sk POs RE atalino £6 tae 

* - 22. OARS, ateilid rk 

CI@E Von do ih bert ox Tek: | 
OY 95 [hs UA) yack ets aoe | 

za his aa Je iho ante 
sa) toh bebrivieeih. tite FoG tit 

OU wot aloe wana 
at bails ave Die eblogeg 

* £ AE hose : +. UME at aylaae intel 
Ut oni wan 49 3homoral 

Malt OFS ai allind Stele | 
uF vicky coal Bis iat She Lat osrnshen 

: ; a CU ky 

aco cs ele meh 
. . slid sal ~ 

=: Beale ie Si ee ya 

2 ). AAD Cea | 
m hol Seay | 

7 aes "elie hig Aya SS 
: i 22s. also Dla tne | 

m ee  eslane Blosser tobe 
Eg . alain hhesy phe ij 

yl np, Fides weigy 

ee esa pa bs 



SPECIAL INVESTIGATION OF COPPER RIVER SALMON FISHERY. 

By Henry B. Warp. 

GENERAL DESCRIPTION OF REGION. 

The Copper River, which empties into the Gulf of Alaska at ap- 
proximately the highest point of the crescent of shore that forms the 
northern boundary of the gulf, has long been known as one of the 
important salmon streams of Alaska. The records of its yield are 
found in the publications and other documents of the Bureau of 
Fisheries and need not be recounted here. ‘The value of the fisheries 
on the flats at its mouth and in its course has led to active compe- 
tition for the fishing rights of the district and to the multiplication 
of canneries, as well as boats and gear engaged in catching the salmon 
that visit it annually. 

The effect of the steady and increasing draft upon its fish supply 
resulted in protests that culminated in hearings held by the Bureau 
of Fisheries in 1917 and in 1918 with a view to determining the ne- 
cessity of limiting or prohibiting commercial fishing for salmon in 
the river itself, with its tributary streams, and in its delta waters. 

The evidence presented at these hearmgs was in part contradictory 
and indicated an unfortunate lack of precise knowledge with reference 
to the conditions that prevailed. There was especial lack of infor- 
mation with reference to the location and extent of the spawning 
grounds to which the salmon resorted on their ascent of the river, 
and it was decided to extend the knowledge of the situation by 
making a study of the stream and its main tributaries, with a view 
to determining precisely where the fish went and what conditions 
they found for spawning. It was with this purpose in view that the 
party spent six weeks in the Copper River Valley and its vicinity, 
gathering information by inquiry from those well acquainted with 
the region, but especially by a study at first hand of the river and its 
tributaries, so far as the time sufficed for this purpose. A brief 
statement regarding the territory itself will serve to give proper 
orientation for the account of the work which follows. 

The Copper River has its source in a large glacier on the northern 
slope of Mount Wrangell, and after flowing a short distance northward 
through a narrow valley comes out into the broad gravel-floored area 
known as the Copper River Basin, which stretches from the northern 
slope of the Chugach Mountains to the foothills of the Alaska Range. 
In this plain the river turns gradually in a huge circle around Mount 
Wrangell as a center, and about 50 miles from it, until it reaches a 
point almost directly south of the mountain and 40 miles from it. 
Here it is met by the Chitina River, flowing in from the eastward. In 
the course of its circle around Mount Wrangell the Copper River re- 
ceives a number of important tributaries—the Chistochina, the Ga- 
kona, and the Gulkana Rivers from the north, and the Tonsina, 
Tazlina, and Klutina Rivers from the west. 

From the point of its union with the Chitina, the Copper River 
flows almost directly south through a narrow valley, at one point 
constricted into a real box canyon, but nowhere possessed of a wide 
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basin, and confined so closely by the Chugach Mountains that the 
streams tributary to it are short and turbulent, often blocked by 
impassable falls within a short distance of the poimt where they join 
the main river. Furthermore, in the 70-mile stretch from the mouth 
of the Chitina to the delta, the Tiekel and the Tasnuna from the west 
and the Bremner from the east are the only streams of any particular 
size. These factors have an important bearmg upon the question of 
the spawning places of the salmon. 

Copper River Valley. 

The Copper River itself is heavily silt laden, and its waters nowhere 
and at no time during the period of migration are clear enough to 
afford a view of the fish, except where the salmon break the surface 
in their movements. During its course through the plateau it is more 
or less spread out in numerous channels intercepted by sand bars 
and islands, and even through the mountains the same characteris- 
tics manifest themselves wherever the steep, rocky slopes on the east 
and west are sufficiently separated from each other to afford any 
opportunity for the deposit of a sand-and-silt plain. While short 
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stretches are apparently quiet, the stream even here runs with con- 
siderable swiftness, and for the major part of its course is so rapid 
as to be cutting and shifting its channel constantly, while at a few 
points its turbulent waters dash over the rocks in its bed with such 
violence that the current offers a most formidable obstacle even to 
the progress of powerful fish like the salmon. 

Just above the delta, about 30 miles distant from the flats, the 
stream makes an abrupt angle to the west and again to the south in 
passing the Childs and Miles Glaciers, which approach it directly from 
the east and west, and which seem to have formerly confined it very 
narrowly, since they were separated by only a mile at the narrowest 
oint. At present an enlargement of the stream, known as Miles 
ake, intervenes between the two glaciers. It is 4 miles long, and 

more than half that wide. Below it the river traverses a broader 
plain, within which its channels are constantly shifting, and expands 
into a network that stretches into the delta, involving an area of 
flats and sloughs that in the extreme is not less than 12 or 15 miles 
wide. These channels communicate directly with those of the Martin 
River, a smaller glacial stream to the eastward, and less intimately 
on the other side with streams from the Sherman Glacier, although 
farther westward various channels interlace over a common mud 
plain until they connect, in fact, with the channel of the Eyak River 
at the extreme west of this flat low-lying shore of mud and sand. 

Supt. J. R. Russell, of Birdsview, Wash., was detailed to assist in 
this work. Prof. W. A. Oldfather, of the University of Illinois, went 
along as assistant. The party was augmented at Copper Center by 
the addition of Frank H. Carroll, who had been secured as guide and 
packer for the part of the work covering the trip through the wilder- 
ness. 

A collapsible boat was taken for use on the lakes. It proved ex- 
ceedingly difficult to transport, and yet without it it would have been 
impossible to secure the essential information on the lakes and at 
the spawning grounds. 

CHRONOLOGICAL OUTLINE OF TRIP. 

The party reached Cordova the morning of July 17, 1919, on which 
date the author had an extended conference with EK. M. Ball, from 
whom he learned at first hand important facts concerning the gen- 
eral situation. The following day was devoted to an inspection of 
Hyak Lake in which some red salmon were spawning at that time. 
On July 19 a visit was paid to Eyak cannery on the flats near the 
mouth of the river and the fish taken by their fishermen were care- 
fully studied. On July 20 the writer met Arthur H. Miller, who is 
in charge of the work of the Bureau of Education among certain 
natives of Alaska, and discussed with him the evidence concerning 
the run of red salmon on the Copper River in so far as it was furnished 
by the experiences of the native fishermen. During that and pre- 
vious days incidental visits were made to the plants of the salmon- 
packing companies located at and near Cordova. Thereby oppor- 
tunity was offered to inspect fish coming from the flats of the Copper 
River and to compare them with fish brought in from other localities 
in the district. 
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Since the railroad schedule of two trains per week was entirely 
inadequate for any work on the upper river, arrangements were made 
for a speeder to carry the party over the road as desired. The first 
trip-was made on July 21, to the head of the Abercrombie Rapids, 
many stops being made to take views of the stream and to study the 
currents and probable course of the fish in ascending the river. 
Especial attention was paid to the Abercrombie Rapids themselves, 
and both banks of the stream were examined carefully. Along the 
railroad track were various dipping stations at the margin of the 
water where men were at work; these places were inspected closely 
and studied from various aspects of the problem. The other side, 
formerly fished by the Carlisle Packing Co., but now closed territory, 
was not Visited, as it could be reasonably well studied from the top 
of the west bank. The problem of fishing in these rapids is dis- 
cussed at another point. 

On July 22 a visit was made to Clear Creek, a tritutary on the east 
side of the Copper River, where the railroad crossed it at Mile 43. 
Redfish were spawning there, and a careful study of this stream was 
made, the peculiar conditions of which are discussed in another 
section of this report. 

July 23 was spent at the plant of the Abercrombie Packing Co. in 
an examination of the fish and a comparison of them with the mate- 
rial studied at an earlier date as noted above. On the following 
days this comparative study was carried further by the examination 
of new material in the canning plants at Cordova. At the same time 
equipment and apparatus were prepares for the trail and packed. 

The party left Cordova for the trip to the interior early on the 
morning of July 26. On the way north stops were made to investi- 
gate small streams emptying into the eye River from the west, 
also certain small lakes that lie between the Tasnuna River and the 
north wall of its valley. They are located in the alluvial plain near 
the junction of the river with the Copper, and despite reports show 
no evidence of being waters in which the salmon were about to 
spawn or of having served such a purpose previously. The small 
tributaries on the west which were said to carry salmon showed no 
trace of fish at that time and no evidence of spawning during that 
season. It seems probable that they are not used by the red salmon, 
though some are not unlikely to furnish spawning places for the silver 
salmon which run up later. 

An entire day was devoted to the study of Long Lake which has 
been reported as an important spawning ground for salmon. The 
results of the investigation are discussed in a separate section of this 
report. 
On July 29 the party left the railroad at Chitina and investigated 

the lakes there and the small stream that joins them with the Copper, 
which are certainly good spawning grounds for the red salmon as 
shown by the record of observations, given later in this report. The 
party left that day for Copper Center, reaching the road house at 
the latter point late in the evening. The following day was devoted 
to an investigation of adjacent portions of the Copper River and of 
the Klutina, which joins it at Copper Center. An opportunity was 
given to observe the methods of fishing practiced by the natives 
there and to confirm by general testimony the statements concern- 
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ing catches of salmon made this year and last year as had been 
reported previously. The salmon wheels used by the natives are 
crude contrivances but are well located and undoubtedly give reliable 
evidence concerning the movements of the salmon and the number 
of fish which go upstream. They are kept under continuous ob- 
servation and are visited fairly regularly by the women, so that even 
if the men are away on hunting trips or working on the road, the 
records of the wheel represent its continuous service. There can be 
little doubt that in 1918 the run of salmon was so small as to furnish 
only very scanty supplies of fish to the natives, even though the 
number of wheels at work was several times greater than before. 
During the season of the investigation the run had been much larger 
and some families had already caught and dried an adequate supply 
of fish to carry them over the winter. Some wheels continued to 
work even until the party returned to this point in September, and 
furnished a regular supply of food for the natives. All persons 
interviewed agreed that the run of fish had been good and that it 
was very much larger than the year before. By cable message re- 
ceived that evening, Mr. Russell was called back to Cordova for con- 
ference with Field Assistant O’Malley and did not participate in the 
later work of the party until August 11. 

On July 31 the pack train was loaded and the party started on the 
trail up the north bank of the Klutina. Because of an accident that 
threatened to be serious, it was necessary to send the guide back to 
Copper Center on the following day, and the party did not reach the 
camp at the foot of Lake Klutina until late in the afternoon of August 
5. The camp was located on the river half a mile below the outlet 
of the lake and directly across the stream from a large eddy in which 
salmon were seen jumping and above which an old camp and drying 
rack gave evidence of previous salmon-catching operations by both 
natives and white men. The following day was devoted to a study 
of the southeast shore of the lake and the tributaries emptying into 
it and to fishing in the eddy opposite camp. On August 7 the red 
salmon caught in the eddy were studied and further examination 
was made of the tributary streams near the outlet of the lake. The 
largest stream, known as Salmon Creek, which is the only one of any 
considerable ‘size, evidently constitutes an important spawning 
ground for red salmon and is discussed in detail later. 

The northeast shore of the lake was carefully studied on August 9 
when camp was moved to a point near the mouth of St. Anne Creek. 
The streams which empty into the lake along that stretch are very 
small. At that season the outlets were choked with logs and débris. 
The amount of water flowing from them was limited, and the area 
available for spawning purposes under any circumstances must be 
insignificant. No traces were found in the lake or in the streams 
mentioned near the lake of present or previous spawning activities 
on the part of red salmon. August 10 was devoted to a study of the 
lower section of St. Anne Creek, where red salmon both spawning and 
spawned out were numerous. One king salmon was also seen float- 
ing downstream. The details of that examination are given at an- 
other point. On August 11 camp was moved to the head of the lake 
and the west shore studied carefully en route. No evidence of the 
presence of salmon or of spawning activities was seen until the party, 
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augmented by the return of Mr. Russell, reached the extreme south- 
west angle of the lake. There the salmon were jumping in numbers 
in water near the shore where camp was located. 

The extreme tip of the lake is eet truncated and receives the 
waters of both the Hallet River and the upper Klutina. The latter 
empties into it through numerous channels and the former by a 
single stream, which, fhoneh it originates to the westward and trav- 
erses a valley separated from the Klutina by a considerable mass of 
mountains, enters close to the west channel of the Klutina and 
parallels it for a stretch such that it seems to be at first sight a part 
of the Klutina complex. ‘The valley of the upper Klutina is broad 
and flat and traversed by a series of connecting channels; it is 
occupied also by a considerable number of small lakes. Both the 
sloughs on the flat and the channels are significant factors in the 
spawning of the red salmon. The conditions are discussed in the 
section devoted to the upper Klutina. 

The party spent nearly a week in the investigation of that region 
and left on August 19, stopping at the old camp on the lake shore 
near the mouth of St. Anne Creek. Opportunity was then given to 
examine that stream for the second time and to note the contrast 
with conditions observed a week earlier. On August 20 camp was 
moved again and the party proceeded to St. Anne Lake, where a 
two-day stop was made. ‘That lake is evidently very important for 
the fishery problems of that region and is described in ene another 
section. It took two days to cross from St. Anne Lake to Lake 
Tazlina, where the party camped near the outlet late in the afternoon 
of August 23. 
A study of the southeast shore of the lake showed only scanty 

evidence of the presence of red salmon. Near the place where the 
shore turns sharply toward the south is a fair-sized creek, but neither 
this nor the larger stream which was nearer camp yielded any evi- 
dence of the visitation of red salmon during that season. Only a 
single dead redfish was seen floating in the lake in the trip of 10 miles 
from camp to the angle, and only two were found lying on the beach in 
the same distance. Although the guide stated that two Norwegians, 
who camped near the angle of the ink some years ago, caught plenty 
of redfish in a net set in an eddy near their camp, there was no evi- 
dence of the presence of any number of fish at the time of the visit. 
It would have been worth while to stop at that point to test the con- 
dition of the waters in which they had fished at an earlier date, but 
circumstances prevented. A few more fish were encountered along 
the beach near the south end of the lake, but none were seen living 
or floating in that section, and the few small streams which empty 
into the lake along that shore vielded absolutely no evidence of present. 
or past spawning activity of the red salmon. During the period of 
the visit to the head of the lake the shore was pounded by a surf such 
as to indicate its unfitness for salmon spawning. If by chance any 
fish had reached that region and spawned, their activities were mis- 
directed, for the eggs would have had no chance to develop. However, 
there is no reason to suppose that they ever attempt to spawn 
along that section of the a and, in fact, all of the fish that were 
seen along the entire southeasterly shore of the lake might easily 
have been dead fish floating at the surface, carried into that territory 
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by storms and winds, even though the shore is 5 miles distant from 
the opposite shore where later salmon were found in certain streams. 

At the head of the lake the foot of the glacier is separated from the 
lake water by a strip of sand and gravel practically entirely without 
vegetation and at most not 2 miles wide. The channels that carried 
the glacial water to the lake are evidently shifting and unstable and 
hence entirely unfitted for the spawning of the salmon. Conditions 
in such respect were sharply contrasted with those found at the head 
of Lake Klutina. While each of the channels was studied camp was 
located on the west side of the lake at a point similar to that utilized 
for a camp at the head of Lake Klutina. Although the net was put 
out at that point and maintained at several near-by positions during 
the entire stay, not a single fish of any kind was caught nor a dead 
salmon found on the shore anywhere. 

On August 26 camp was moved to a point near the mouth of the 
Nelchina River, and the shore intervening between the two places 
was studied. No evidence of any kind was obtained to indicate the 
present or previous presence of salmon at any point along the strip 
from the head of the lake to the mouth of the Nelchina River. ‘The 
Nelchina is split up into a considerable number of channels, and it 
would have required more time than was available to have made a 
careful study of them. It is reported that red salmon ascend that 
river for spawning, but there was no evidence of their presence in the 
stream in the very brief observation made in passing. 

On August 29 the lower Mendeltna River was explored, and living 
red salmon not yet spawned out were found. The number was not 
large, and there were no dead fish on the shore in the lower regions of 
the stream nor any fish skeletons or bear trails along the shore to 
indicate that fish had been more abundant there earlier in the year. 
It is said that the red salmon ascend to lakes some 12 to 15 miles 
upstream in which they spawn. In the absence of trails it would 
have been impossible to make the trip upstream without a larger 
expenditure of time than was available, so that the questions of the 
number of fish which utilized the stream for spawning purposes, the 

_ suitability of the river for such a use, and the numbers actually pres- 
ent all had to be left for future determination. That night camp was 
located close to the outlet of Lake Tazlina at a cabin known as the 
home of a former prominent Copper River Indian called Tazlina 
Johnny. The place was not inhabited, because of his death last 
winter. It was evident that regular and successful fishing operations 
had been carried out at that point in previous times. A net was set 
from stakes which had been located evidently for salmon fishing in 
a very small indentation of the shore near the cabin, and within a 
short time a considerable number of fish were secured. ‘The largest 
male was not fully ripe, and all of the fish were in good condition, 

- though not so large and well nourished on the average as those caught 
in Lake Klutina. They were carefully examined and data recorded 
for comparing them with the fish obtained at other localities. It is 
worthy of special notice that fish were still running upstream there 
and were not yet fully ripe, although it was the end of August. 

On August 31 the return trip was begun down the valley of the 
Tazlina River. Inasmuch as the trail for the greater part of the way 
was some distance from the river, there was no opportunity to study 
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the stream or to get evidence concerning the possible presence of 
salmon in it at that time. The country was too difficult and the time 
too short to justify any attempt to follow the stream or to work in it 
between the lake and its junction with the Copper. When Copper 
Center was reached on September 4 the natives were still catching 
some red salmon in the Copper above the mouth of the Klutina, but 
according to their views the run had practically ceased. Only one 
salmon wheel was seen still fishing in the stream. 

The return trip was made without further attempt to study the 
salmon problem in the field, but in crossing Clear Creek (Sept. 6) 
salmon were seen still spawning in the waters near the bridge where 
they had been studied nearly seven weeks earlier. However, the 
records of the fishermen and statements of the inspectors located at 
Abercrombie Rapids indicated clearly that in the main stream the 
run of red salmon had ceased and practically only silver salmon were 
being caught. 

Along the south shore of Eyak Lake near Cordova, a large school 
of red salmon was seen on the spawning beds in one of the shallow 
bays. There was no opportunity to examine into their condition, 
but it did not look as if all were spent fish. 

CLEAR CREEK. 

Clear Creek is a small tributary which, coming from the northeast, 
flows into the Copper River near its mouth. It rises in the mountains 
lying immediately east of the river, and its headwaters seem to be 
in Goat Mountain. Where the railroad crosses the stream at Mile 43 
the channel is about 100 feet wide and 1 to 3 feet deep. It preserves 
this character from that point to its junction with the Copper River, 
which is distant 14 miles by stream, but consderably less in a direct 
line from the railroad bridge. The creek has a moderate flow of 
water which, at the time of our visit, was absolutely clear and free 
from any traces of glacial material. The bottom consists of gravel, 
with occasional Joni patches of mud, but no rock bottom was found. 
The current is moderate and fairly constant, being everywhere sufli- 
ciently noticeable to preclude the possibility of construing it as 
equivalent to a lake and yet at no point violent. The party walked 
down the stream to its junction with the Copper River. A few 
salmon were playing around near the railroad bridge and had evidently 
been at work sweeping out nests and preparing the ground for spawn- 
ing. The fish were not fully ripe, although some males had begun 
to assume a bright coloring. A few red salmon were seen at various 
other points in the creek, but no large number in any one group until a 
point was reached three-fourths of a mile from the bridge and below 
a stretch of ripples in the stream where two or three groups aggre- 
gating at least 200 fish were found. They showed little fungus and 
only very occasional evidence of physical injury. All were in good 
condition, and a few of them were taking on the brilliant red ap the 
mature male. Numerous bear tracks were seen along the shore, and 
trails led down through the grass and alder thickets to points where 
these animals had evidently been watching for fish. No evidence 
was obtained that the bears had been successful in their efforts to 
catch the salmon, and the banks were entirely free from half-eaten 
fish and skeletons such as were seen in other places later. 
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After returning to the railroad bridge a trip was made upstream far 
enough to reach the point at which it emerged from the narrow 
valley in the mountains where it originated. The stream was 
admirably adapted to be the spawning ground for the salmon, and 
its waters were already well occupied by fish approaching maturity. 
Two hundred yards above the bridge was a group of about 100 fish 
of all colors, a majority of which were well marked with red. Every 
few yards farther another school was brought to light, varying in 
size In a manner apparently well related to the area available in 
that particular pool or curve of the stream. About a mile or less 
above the bridge the stream flowed through a low flat area where its 
gentle current suggested lake conditions. It was slow and quiet as 
well as warmer than the water in the stream below. This stretch 
was shallow and bordered by rushes and sedges, and near it were 
some little sloughs communicating with the main creek where there 
was an abundance of green alge and some clumps of water grasses. 
In these places large numbers of salmon fry were found. They were 
chiefly sockeyes, though some young silver salmon were captured 
also. Near the mouth of the canyon the valley was about one-half 
mile wide, the stream winding with a more rapid flow as it descended 
from the mountains. The topography of the country clearly showed 
that there was no lake on the stream above that point, and there 
the creek showed no evidence of the presence of salmon. In fact, 
none were seen above the slow quiet stretch passing through the 
boggy area. The temperature in the quiet stretch was from 1° to 2° 
higher than in the water below, and the reason was soon found in 
the presence of seepage areas and springs in the bottom of the stream 
where water entered in sufficient quantities to make the volume of 
flow near the railroad bridge two or three times that which wa 
present at the place where the stream passed through the swamp. 
Clear Creek was visited again on September 6 when on the way back 
to Cordova. Spawning salmon were still present in the water near 
the railroad bridge. There was no opportunity at that time to 
investigate them or the stream further. 

ABERCROMBIE CANYON AND RAPIDS, 

In view of the conflicting statements concerning the actions of the 
salmon ascending this part of the stream, the author devoted especial 
attention to the conditions found there. At the time of the first 
visit on July 21 the stream was high and, though it did not present 
absolute maximum conditions, it gave a clear general idea of the 
difficulties which the salmon have to meet during the periods of high 
water. Upon returning in September the water had subsided very 
distinctly and it was easy to compare the conditions then existing 
with those seen on the former visit. Furthermore, visits were made 
to the canyon on several occasions during the first weck of study of 
the Copper River. In that time the varying weather conditions 
affected noticeably the height of the water. 'l'aking all things into 
account it seems certain that the conditions were not greatly modified 
by changes in water level and that the salmon that ascend the stream 
are subject to similar if not identical difficulties whetber they go up 
at high water or low. 

30286°—21——32 
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It is true that the shifting of the level makes it possible to fish 
from certain platforms at one stage of the water and necessitates 
moving them as the water level varies. It is also stated by the fisher- 
men that some places which are good fishing stations at one water 
level do not yield any considerable number of salmon when the water 
level has changed. But such statements as these deal with details 
of the situation and not with the real problem. The drop in the 
canyon is considerable. Within a distance of 14 miles the water 
descends approximately 50 feet. ‘The west bank of the river is very 
steep and made up almost exclusively of large broken rock fragments. 
As these lie they build scallops in the bank that are of varying size. 
Walking along the rocks near the water’s edge one can see very dis- 
tinctly that the current of the river is checked very radically near 
the shore and at some points actually takes the reverse direction 
from that in midstream. All sorts of minor variations are seen when 
one takes into account the changes near the bank in their relation 
to the general stream flow. 

On the opposite side, which was not visited, conditions are more 
radical, because the bank slopes on the average more gently and 
ridges of loosely piled rock extend out into the stream for little dis- 
tances. Especially prominent were two basins that opened into the 
stream at several points and are known as the Big Bear Hole and 
the Little Bear Hole. They show, even from a distance, quiet water 
circling round and round. In the center of the stream the current 
is much broken by what are evidently huge rocks in the bed of the 
river. 

After having watched the course of the current carefully and having 
measured as nearly as possible the velocity in midstream, the author 
felt that no salmon could successfully surmount the rapids there for 
any considerable distance. The water is so murky with sediment 
that one can not see the body of the fish even when the back fin 
breaks the surface, and one is forced to draw conclusions concerning 
the behavior of the salmon from that which has been observed on 
clear streams where the actions of the fish could be definitely followed 
by the eye. It seems altogether likely that salmon endeavoring to 
pass the rapids will dart from point to point, forcing their way through 
the brief spaces where they are compelled to subject themselves to 
the full current, and resting behind a rock or in an eddy, or at least 
seeking a place close to the bank where the current is retarded con- 
siderably. There is little doubt that in such places fish will hang 
until, summoning their energies for a new dash, they make the next 
point of rest, and will repeat the process until they have reached the 
top of the rapids. Since it is not possible to see the fish even through 
a relatively thin volume of water, it seems altogether likely that they 
are oblivious to the movements of the dip net as it sweeps through 
one of these resting places and scoops out a part of the group wait- 
ing there. While it is true that the most effective net fisherman 
has his net in the water only a fraction of the time, it seems probable 
that he secures a much larger percentage of the fish than has been 
estimated by various observers previously. Inasmuch as the fisher- 
men are distributed fairly numerously along the west bank of the 
rapids, and inasmuch as the fish will necessarily take a considerable 
time to surmount the rapids even under the best of conditions, it 
seems likely that during the time in which dipping is being carried on 
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FIG. 2—DIP-NETTING SALMON, ABERCROMBIE CANYON, COPPER RIVER. 
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the dip netters will get nearly all of the fish that are passing upstream 
on that side. 

Some persons interviewed thought that many fish went upstream 
through the center. As an evidence of this they asserted positively 
that they had seen the back fins of the salmon breaking the surface 
far out and even at the center of the current. There is no reason to 
doubt this statement in so far as it rests upon an observation made, 
for the observers were careful and conscientious men, and in numerous 
instances, no doubt, they had seen the back fins of the salmon appear 
above the surface and disappear below it at considerable distances 
from the bank. On the other hand the inference drawn seems open 
to grave doubt. Let it be remembered that no one can follow the 
course of the fish even for a short distance after the fin has once 
passed below the surface of the water. Furthermore, in such cases 
the fin is in sight for a moment only, appearing and disappearing 
almost instantaneously. The author has often seen similar appear- 

ances in other places and has found them connected with conditions 
entirely different from those that were inferred in this case. 

Salmon attempting to ascend an extended rapids against a power- 
ful current make a dash through a stretch where they feel the full 
force of the stream, and if they are diverted from their path by some 
swerving of the current, or if they fail to select precisely the right 
direction to bring them under shelter before the energy of their dash has 
subsided, they are caught by the full force of the stream and carried 
downward. It is easy to interpret such conditions when one can 
follow the fish in water that is more or less transparent. Under the 
circumstances here it is evident that the direction of the fish can not 
be followed unless the fin is visible and the brief period in which it 
can be seen is no index whatever of the general movement of the fish. 
Under the conditions as they exist at present there is no doubt that 
a considerable number of fish ascend the stream along the east bank, 
resting in the large eddies referred to previously. [ven if fishing on 
the west bank eliminates a considerable percentage of the run, the 
protection offered by the east bank will probably allow a goodly 
number of fish to make their way upstream unhindered, though 
there is no evidence at hand to indicate whether the majority of the 
fish choose the one bank or the other. It is not impossible that con- 
ditions at the base of the rapids tend to divert the major portion of 
the run to one bank rather than to the other. In such a case the 
results of leaving one bank unfished where the other is fished assidu- 
ously will vary from those stated under the assumption that the run 
is more or less equally divided between the two shores of the stream. 

Of course, it is possible that the bed of the stream, by virtue of the 
large rocks in it, may have a more or less protected channel for the 
passage of the fish. But even in this case, the current will necessarily 
be more powerful along the bottom than it is at the sides near the 
surface, and thereseems to be no reason to think that in this particular 
pee conditions in the bed of the stream are exceptionally favorable 
or the ascent of the salmon; and unless they are more favorable 
than surface conditions would lead one to expect, salmon will hardly 
be able to use that path. So far as could be ascertained, conditions 
at the center, either in the surface or bottom waters, will be much the 
same at all stages of the stream. On the other hand, shore condi- 
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tions will vary much with the stage of water, and it may well be that. 
one bank will be more advantageous for the fish at one level and the 
opposite shore at another water level. The situation deserves further 
study. 

Unquestionably that stretch of water affords a most serious obsta- 
cle, and, indeed, the only serious obstacle which is found to the 
ascent of salmon in the Copper River. It doubtless delays them con- 
siderably, and repeated efforts may be required to carry the fish 
through the entire course of the rapids. Such a condition would 
exercise a significant influence on the success of the dip netting car- 
ried out there. 

LONG LAKE. 

This body of water, which lies close to the railroad and parallel 
with it, has been frequently mentioned as an important spawning 
ground for the salmon of the Copper River. Starting in on the out- 
let creek a mile or two below the lake, the party walked upstream in 
the water nearly as far as the lake itself. At that time (July 22) 
the stream was so small that it is doubtful if any red salmon could 
ascend it. The bottom was rocky in places and the passageway 
badly choked by logs and brush. The stream bed had an average 
width of possibly 6 or 7 feet, and the water averaged about 6 inches 
in depth. An abundance of fish food was noted, caddis-fly larve 
being common. Several small fish were stirred up that measured 
robably 4 or 5 inches in length and one Dolly Varden trout 8 inches 
ong was seen distinctly. A single group of a few timid fish fry 
apparently working downstream seemed to be young silver salmon, 
but none of these could be captured. A deep, well-worn bear path 
at one point indicated that some animal was looking for the arrival 
of food fish. 

At the lake a settler reported that the earliest run of salmon re- 
corded previously was on July 28 some six or seven years ago. “About 
a million salmon,” according to his estimate, used to enter the lake, 
but since the cannery had been established at the canyon hardly 
any fish had come up. The normal run here used to be between 
August 1 and early October. At one time in October he counted 
over a hundred salmon entering the lake within 10 minutes. In 
1917 the first fish arrived on August 16. In that group, which played 
near the railroad trestle before passing out into the middle of the - 
lake, there were 17 salmon according to actual count. 
A motor boat in which to make a survey of the entire lake was 

secured from the settler. The water seems to be fairly deep every- 
where, the shores going off steeply and having only insignificant 
stretches of gravel bottom in shallow water where spawning would 
be possible. The depth of the lake taken by line is said to vary 
from 60 to 100 feet. It is apparently fed by springs, and there are 
no permanent streams to carry silt into it. At the head of the lake 
was a small shallow area in which grayling were found building nests 
and apparently getting ready to spawn. At two other points there 
were gravel beds of insignificant size on which spawning would be 
possible. Certain places showed good evidence that salmon had 
spawned on this gravel in previous years. A few young salmon 
try were seen. Most of these were silvers and a very few were red 
salmon 
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It is difficult to accept seriously any statement that the lake was 
visited under the best of conditions by a million fish. The total 
available spawning area for all kinds of salmon would not accommo- 
date 2,500 fish, and unless the habits of this particular run are dif- 
ferent from those recorded for salmon elsewhere, there are no other 
arts of the lake in which spawning could be carried out effectively. 

It is, of course, possible that some fish (not red salmon) may drop 
back into the outlet creek and spawn there, but the area available 
for this purpose is also relatively insignificant. All in all it was 
clear that Long Lake should not be considered as a significant spawn- 
ing ground for salmon, and it seemed likely from’ the conditions indi- 
cated that the fish which spawned there were silver salmon rather 
than sockeyes. 

For a small number of fish the lake would be a good spawning 
ground. It has a drainage basin of limited extent. There is no 
stream of any sort flowing into it, and at most the few rivulets that 
come from melting snow banks would be the only sources by which 
silt and débris could be introduced. Under these conditions the 
water is clear and the level of the lake is undoubtedly very stable, 
so that those eggs which are deposited have a good chance to develop 
properly. On the other hand enemies are common, as the lake is 
reported to be the best fishing ground for grayling that can be found 
in the entire region. As there are no considerable shallow areas and 
no plant growths to afford protection, all young fish must be readily 
subject to capture by the grayling, especially since the waters are 
so clear. This condition probably obtains throughout the entire 
open season. 

CHITINA CREEK. 

The creek which empties into the Copper River just below Chitina 
passes under the railroad track a few steps beyond the passenger 
station at that town and just short of the roundhouse. It flows 
down through the town of Chitina from two lakes in the valley a 
short distance above the town. As the railroad approaches the 
station it skirts a small lake into which the creek empties and from 
which a continuation of the stream connects it with the Copper 
River a couple of miles south. At that time (July 29) fish were 
Jumping actively in the lake south of the track, where probably 300 
to 500 fish were schooled. According to the statements of the 
railroad employees the salmon had been coming up for some time. 
The creek is very small, being only from 4 to 8 feet wide with an aver- 
age depth of 6 to 10 mches. The stream passes through the town 
and is nearly blocked at several points. Above it the bed was full 
of drift and bowlders and the average drop in the stream, which was 
about 1 foot in 10, made it evidently difficult for the fish to work 
their way up. Some fish were seen in almost every pool along the 
course of the creek and they were working hard to get upstream 
despite the obstacles which the conditions presented. They were 
on the whole well colored and would have been ready to spawn in 
two weeks. Previous to this date there had been an abundant run 
of fish, for 200 were counted drying on racks at one point on the bank 
and other empty racks bore evidence of having been recently filled 
with fish that had been removed. Residents reported a gopd catch. 
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It is a quarter of a mile in a straight line and several times as far 
by the windings of the creek from the lake near the railroad station 
to the first lake in the valley above the town. This lake is about a 
quarter of a mile long and shallow. No salmon were seen and no 
evidences of their presence at any time were discovered. Salmon 
were traced up the creek somethmg like one-half or two-thirds of 
the way to this lake. Some were found spawning at a point where a 
large cold spring emptied into the creek. In passing through a 
tract which has been cleared for farming purposes and which lies 
somewhat more than halfway from the town to the first lake, the bed 
of the creek is very badly filled up with débris and brush. It has 
been used as a dumping ground and a mass of brush and cuttings 
taken from the cleared land has been thrown into the creek, consti- 
tuting an effectual barrier to the passage of the fish. It is evident 
that it would be impossible at the present time for salmon to ascend 
beyond this point. It was stated that previously they used to go 
up to the lake itself. Several schools of young salmon were seen in 
the creek, but in all no large number of them was found. A resident 
on one piece of land through which the creek passes stated positively 
that there were very many more fish there this year than last year 
and that everybody had enough fish for their purposes. 

It is evident that unless some attention is paid to this stream by 
local authorities it will soon cease to be of any significance what- 
ever as a resort for spawnng fish. The clearing of the land and the 
filling of the channel, which is a convenient receptacle for any 
material to be disposed of, have limited the fish to a fraction of the 
territory which they probably utilized previously. Furthermore, on 
the bank of the lake which lies near the railroad track just below the 
town is a large oil tank from which, according to apparently reli- 
able reports, drip and waste spread at times over large parts of the 
water surface. Evidence was readily found showing damage done 
to the life of the lake by this means. It is clear that while this 
might not interfere very much with the spawning of the salmon, 
especially when the water level was high enough to permit the 
spawning fish to pass promptly through the lake and up into the 
creek beyond the town, yet it would be a very serious condition 
for the young fish when they drop out of the creek soon after they 
emerge from the gravel in the spring and seek to find in the lake 
means of livelihood during the considerable period of growth before 
they turn downstream into the river on their trip to the sea. All 
in all this region, which serves at present as a good spawning ground 
for 1,000 to 2,000 fish and piel yields probably a catch several 
times as large to natives and citizens for various purposes, is likely 
to be seriously depleted within a short time if indeed the run of 
salmon in it is not entirely destroyed. 

LOWER KLUTINA RIVER. 

The Klutina River is an exceedingly rapid stream for some dis- 
tance above its junction with the Copper River at Copper Center. 
It shows almost a constant succession of rapids, and the bed con- 
tains many large rocks, so that it would be difficult to make any 
detailed study of the stream, but this is not important because its 
character evidently precludes the possibility of its beimg utilized as 
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a spawning place or even as a resting place for the salmon during 
migration. They can find opportunity to rest for a brief time be- 
hind rocks or in the small pools that recur practically everywhere 
in the course of the river, but once having entered the ascent of the 
stream they will not find it practicable to delay long or in consider- 
able numbers until they reach what is known as the big eddy, which 
is an expansion of the river with a number of islands and several 
channels. It is located several miles from the outlet of the lake; 
between it and the lake the stream flows more gently and with 
unbroken water of considerable depth. There are also several 
eddies formed by expansions of the stream or by stretches of water 
lying behind projecting tongues of the bank. One of the most 
favorable is opposite the camp and about one-half mile below the 
actual entrance into the lake itself. 

On the projecting shore, upstream from this eddy, is a large 
clearing with the remains of cabins, occupied by prospectors and 
miners origmally, but since then utilized for various purposes. 
Salmon-drying racks and net racks as well as fish platforms and net 
stakes in the eddy indicate that this point has often been visited 
previously for the taking of salmon and their preparation. The 
activities in this line are said to have been carried out by Indians 
in part but most extensively by an outfit that fed dog trains here 
nil at that time attempted to bar the river by stretching across it 
a fence of wire netting. The strength of the current and the amount 
of driftwood coming down promptly carried out the netting, but the 
efforts to take fish by nets set in the eddy are said to have been 
very successful. 

During the time spent at that camp, fish were constantly jumping 
in the eddy on the opposite shore and occasionally in the water 
near the shore above and below the eddy. It seemed as though the 
red salmon gathered there to rest in their migration; they certainly 
were abundant, for on one occasion, in setting out a net only 50 feet 
long, two salmon were entangled in it before the entire net had left 
the boat. At another time one dozen fish were caught in an hour. 
They were all well-colored, fine, large fish and were measured 
carefully, examined, and utilized to obtain scales for future study. 

The fish were jumping in this region, not only during the day but 
also during the night and to some extent along both shores of the 
river, so that migration was active at the period of the visit to this 
point. 

SALMON CREEK ON LAKE KLUTINA. 

About 14 miles from the outlet of Lake Klutina on the southeast 
shore the stream known as Salmon Creek enters the lake. Its 
water is visible some little distance away from its mouth, which is 
partly hidden in low, boggy, and spruce-covered shores. The 
stream itself is clear and entirely free from glacial waters so that 
where it flows into the lake a transparent streak can be followed 
for some little distance before it mixes thoroughly with the milky- 
white waters of the lake itself. 

From a distance of at least one-quarter mile, on approaching 
the inlet, a large brown bear was seen feeding on the shore. Alarme 
by the approach of the party he scurried off into the forest, but a 
half-eaten salmon was found at the water’s edge where he was first 
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seen, Bear trails led through the swamp in various directions, 
coming out to the shore in many places; in fact almost every little 
point or solid tuft of ground at the edge of the water had been 
utilized by bears as a feeding place. The tracks were visible in 
the mud, :n1 the skeletons or parts of dead fish lay in abundance 
in the trail near the water’s edge. While this was the only bear 
actually secn feeding on the creek, evidence seemed to indicate 
that a considerable number of these animals were in the habit of 
visit ng the stream and feed’ng on the salmon. 

Because of the statements made by residents, an especially by 
esmmory men n Cordova, that the brown bear was the greatest 
cnomy of the salmon and contributed ‘‘much more than the can- 
neries’’ to the destruction of the fish, particular attention was paid 
to the problem here and at other points visited. It is certainly 
true that on visiting such a stream and looking over the banks one 
gets the impression that the bear has exacted a heavy toll from 
the spawning salmon. 

On the other hand, when an actual count was made of the fish, 
it appeared that even considering each of the uncertain fragments as 
representing an entire fish that had been eaten, the total consump- 
tion was not very large in comparison with the number in the stream. 
Of even greater importance is the fact that practically all the fish 
seen on the shore were such as had been almost, if not entirely, 
spawned out and seemed to represent the half-dead fish which after 
spawning had floated up from the nests in the deeper pools and had 
been carried by the current near the shore where the bears could 
reach them. This statement should naturally not be interpreted 
as indicating that the bears never catch fish before spawning or 
during the period when they are only partly spawned out. What 
happens earlier in the season could not be definitely told by condi- 
tions at the time of the investigation, when the stream contained fish 
not yet ripe as well as those partly spawned out and many that were 
completely exhausted and were merely floating near the surface, 
making only an occasional movement and incapacitated to escape, 
but at that period the fish caught by the bears were almost exclu- 
sively spawned out. Furthermore, among the carcasses that could 
be identified, the majority of the fish on which the bears had fed 
were males. Indeed, many spent fish were picked up from the 
water without the least difficulty. They were the only ones that at 
that time came near the surface or banks of the stream, whereas the 
spawning fish stayed down on the nests in deeper water and were 
both shy and quick to evade any attempt at approach. 

A large number of dead salmon were also seen fungused and 
marooned on the bottom in the broader lakelike portions of the out- 
let. Live salmon were found nest building and spawning at almost 
every suitable point in the course of the stream. The party walked 
up along the bank and through the bed of the creek for something 
over a mile. The stream flows over a bottom composed of coarse 
gravel and water-worn stones in an endless series of short meanders 
separated by little ripples that left a deeper pool about every 10 
yards. In each of these pools from 20 to 30 red salmon were grouped 
together. The fish showed various stages of maturity from such as 
were hardly colored at all to those that were already half spent. 
Including those scattered along the shore there were more dead than 
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live fish and the dead fish were in every stage of disintegration. 
A conservative estimate of the fish seen in the course of the distance 
traversed would put the number of live fish at 3,500 and of dead 
fish at 5,000. 

From the contour of the surrounding country it was evident that 
the creek extended for a long distance without any material change 
in character. The fish were as abundant at the end of the walk 

- upstream as they were at the start, and it seems probable that the 
entire stream for several miles at least was equally favorable for 
spawning and equally well populated by the fish. All in all, the creek 
deserves ‘its name and reputation as a fine spawning ground for red 
salmon. In the course of the trip one moderate sized grayling and 
one very young fish (kind undetermined) were seen. There were no 
schools of fry or fingerlings representing last year’s spawning and 
no numbers of other fish that would be unfavorable to the develop- 
ment of the young salmon. 

This shore of the main lake was followed as far as the center of the 
crescent. There was no other stream that possessed any beach 
outlet with enough water to float a salmon, and there were only two 
or three points where even a minimum inflow of water at this time of 
the year was detected. Evidently all fish that came to this section 
of the lake must spawn in this one creek. On the way to and from 
the creek mouth salmon were observed jumping in the open lake 
water. They were always relatively near the shore and were appar- 
ently following up the lake to the mouth of Salmon Creek. Jumping 
salmon were not observed at any point along the shore beyond the 
mouth of the creek, so far as the Aes of the lake on that side was 
traversed, nor in the open lake away from the shore. 

The configuration of the country was such that having studied the 
shore halfway along the southeast side, it was unnecessary to con- 
tinue on that side up to the head of the lake. Beyond Salmon Creek 
there is evidently no other stream on the southeast shore which is 
large enough to be of significance in the problem being studied. 

HEAD OF LAKE KLUTINA AND UPPER KLUTINA RIVER. 

From camp, which was only half a mile along the shore from the 
mouth of Hallet River, numerous trips were made through the 
channels and sloughs at the head of the lake and up the Upper Klu- 
tina River itself. That the spawning grounds of the salmon were in 
proximity was evidenced by the number of dead salmon on the 
shore. A hundred such fish were counted within 200 yards. Many 
of the bodies had been partially eaten by bears, and bear tracks were 
abundant in the vicinity. Both at evening and during the first night 
salmon were seen and heard jumping near the camp, and a trip in the 
boat alongshore disclosed a small clearwater inlet with numerous 
living fish playing around, a few dead and spawned out floating on 
the water, and some nests, although not much of the available space 
had yet been occupied. A very small rivulet ran into this inlet, and 
the water was perfectly clear, being thus in sharp contrast with the 
milky water of the lake in general. The clear water ran out into the 
lake underneath the milky water, thus betraying its markedly lower 
temperature. 
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The guide reported that on August 19, 1917, when this region was 
examined previously, the lower part of the inlet, which at the time 
visited contained mixed water or at least milky water on the surface, 
was then entirely filled up by clear water, and salmon were seen 
spawning on the bottom. In paddling about in this region at one 
time, through an eddy of clear water stirred up by the oars, a single 
nest was seen on the bottom with ripe fish playing around it. 
A trip up the Hallet River along the bank for a considerable 

distance showed that the water was very shallow and the channel 
subject evidently to frequent shifting; little or no evidence of fish 
was found. If the salmon ascend this stream, they must go for some 
distance, since conditions are entirely unfavorable for spawning in 
the region traversed, and also for a considerable distance farther— 
in fact, as far as the stream could be followed with the binoculars 
from the vantage point of a mountainside overhanging the valley. 

On August 14 the gill net was put out in the bay between camp 
and the inlet just described. In an hour’s fishing 24 female and 39 
male red salmon were taken. The net was placed about 200 to 300 
feet from the shore. The fish were mostly ripe, large, well nourished, 
and free from mutilation. These fish were examined, as was also a 
series picked up on the shore that represented salmon nearly or 
entirely spawned out. Although dead, they were reasonably fresh 
and in good condition. It is noteworthy that some of the dead 
females were not spawned out, as they still contained from 50 to 200 
eggs. 
“ihe bluntly rounded southern end of Lake Klutina is indented 
by a considerable number of inlets or sloughs, some of which represent 
river outlets and others of which are blind indentations in the broad 
delta formed by the material brought down from the glaciers, in part 
by the Hallet, but much more largely by the Upper Klutina. One of 
these, lying farthest to the west and just at the point where the shore 
turns sharply toward the north, has already been described. The 
indentations were carefully examined, since they constitute most 
important spawning grounds for the salmon that visit this part of the 
lake. Their significance will be apparent from a brief statement of 
the conditions as found. The most westerly has already been 
described. Next to this, and about 250 yards farther on, is a clear- 
water inlet without visible inflow but apparently supplied by seepage 
water from the sides or bottom. It is approximately 5 feet deep near 
the mouth where it joins the lake. Large numbers of living and 
dead salmon were seen in the inlet or lying on the bottom. 

This was, in fact, a most ideal spawning place, with good bottom, 
well protected by heavy timber on all sides. The irregular wedge- 
shaped area, gradually contracting as it penetrated into the forest, 
seemed to be not only thoroughly protected against storms but for 
some reason free from the floating timber that, driven on shore, 
formed a tangle just above the present lake level along most of its 
shore line. ‘The majority of the living fish seen here were ripe, and 
fully as many lay around that were ead and spawned out as were 
living in the water. This inlet was about 50 feet wide at the mouth 
and preserved a depth of 3 to 5 feet almost to its head. Possibly it 
is an old river channel, but if so it has grown up so perfectly that no 
indication of its connection with present channels of the river could 
be detected. 
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About 200 yards farther west was a similar inlet, smaller in size, 
being only 15 feet in width and 2 to 3 feet in depth. The water 
became clear about 50 yards from the outlet. In this inlet, which is 
a small affair with a good gravel bottom and no visible inflow, lying 
just outside the mouth of the west branch of the Upper Klutina, 
several nests were observed, 25 or more dead fish lay around, and 
about half as many living fish were playing in the water. 

A striking contrast with these conditions was afforded by a big 
slough with several long arms which was situated 100 yards farther on. 
It had a good gravel bottom, well cleaned off, with a width of about 
75 feet, and the water was 3 to 5 feet deep. There was a very scanty 
inflow over a small beaver dam near the head. Much more plant 
erowth was present than in the other inlets previously visited. 
Several ducks were seen feeding in the waters, and a couple of little 
fish darted away in front of the canoe. This slough was really a 
lateral pocket from the westernmost branch of the Upper Klutina 
River, which, in fact, empties into the lake jointly with it. This 
branch of the river was explored at a later date, and the account 
may be left here in order to continue a description of the series of 
inlets. 

Turning again eastward along the rounded southern end of the 
lake, the next inlet proved to be another arm of the Klutina. In 
paddling up this arm for a considerable distance, some shallow lateral 
pockets were explored all of which proved to be filled with milky 
water and contained frequent patches of grass and brush. In these 
were seen no signs of salmon nor, indeed, of any other fish. This 
branch of the Klutina soon became very narrow, with brush projecting 
clear across the channel of the shallow stream, which increased in 
swiftness until further progress became impracticable. 

Some 200 yards farther on another small arm of the Klutina, 
called the Third Channel, was encountered. After working up a few 
hundred yards without seeing any signs of fish whatever, the party 
was compelled to turn back because of obstructions. This is clearly 
an old and well-established channel of the river. 

Nearly half'a mile farther along the fourth channel was entered. 
It was broken up into numerous smaller winding channels, which 
were swift and shallow and which joined and separated at brief 
intervals. The variation in depth and the swiftness of the current 
made navigation exceedingly difficult. Small overflow ponds lay 
here and there on the flats, some still connected with the stream, 
others evidently filled at a higher stage and now separated from the 
channel by sand bars. A couple of small rocky islands separated 
this group of channels from the main stream of the Upper Klutina 
River, which lies almost against the mountain on the east side of the 
valley. This main river is broken into fragments by bars, some 
easily seen, and others lying just below the surface, not visible in 
the muddy water. This channel carried more water than all of 
those seen previously. In it the current was powerful, but relatively 
smooth. This branch of the river was followed up for a couple of 
miles without showing any evidence of the presence or movement of 
salmon. Nostreams emptying into it were found, and the bays and 
backwaters were all of them devoid of traces of salmon, either present 
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or in the past. No evidence whatever could be procured that the fish 
frequent this channel or use it as a means of ascent to small lakes 
connecting with this branch higher up near the glacier from which 
this stream originates. 

At a later date a trip was made up the west branch of the Klutina. 
The banks of this branch were well marked and firm. They are lined 
by spruces, which for a considerable distance are large and thickly 
set. The water in the channel is relatively deep, and all features 
combine to show that it is an old channel which probably at some 
recent time carried much more of the flow of the stream than at 
present. The channel is tortuous, but follows in general the base of 
the mountains on the west side of the Upper Klutina valley. From 
this to the present main channel of the river, which lies on the east 
side of the valley, the ground is nearly flat, composed of glacial silt, 
and intersected by occasional cross-channels. Small lakes, commu- 
nicating with one branch or the other, lie on this flat, and are sur- 
rounded in places by alder thickets that at that time were not entirely 
out of water. Along the west side trees are more numerous and 
larger and the land has evidently attained more stable conditions 
than exist on the main channel on the east side of the valley. 

The old west channel is frequently barred by beaver dams, which 
in some places are so numerous as to have formed a labyrinth of 
channels in which it is difficult to find one’s way. In places succes- 
sive dams were not more than 10 or 12 feet apart, and while some of 
them were only a foot in height, one was found which represented a 
vertical height of between 4 and 5 feet. Various ponds or small lakes 
that lay on the right or left of this channel were examined, but no 
traces of spawning fish or of past spawning activities were found. 
Most of these ponds owed their origin evidently to beaver dams, and 
in some cases their maintenance was very clearly due to such obstruc- 
tions. They were adequately supplied with vegetation, but were evi- 
dently not frequented by many fish. Field notes indicate that one 
grayling about 10 inches long was observed, but no other fish of any 
size or kind was seen, until on the return trip, as the boat was lifted 
over one beaver dam, a female red salmon was seen wriggling up the 
face of the dam. There was not opportunity to investigate all of the 
lakes in this upper valley or to follow all of the small branches that 
led off from the river, but the stream was evidently not used at this 
time by any conspicuous body of fish, or something of them should 
surely have been seen. Furthermore, no evidence was found of the 
previous activity of salmon in this region, whereas in other places 
such evidence was present even at times when the fish themselves 
could not be found. The conclusion was reached, accordingly, that 
this region was not one in which much spawning took place. At the 
time of the trip the water was slightly milky. The guide reported 
that in 1917 this branch carried only clear water. The poimt was 
found at which the water was contaminated by a small quantity 
flowing in from the opposite side of the plain, and above the point 
where this material was received the stream was perfectly clear. It 
would seem that this branch of the Klutina, with its lakes and gravel 
bed, might afford good spawning places for considerable numbers of 
fish. 
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ST. ANNE LAKE. 

St. Anne Lake, which lies at the head of the stream bearing the 
same name, is surrounded by low banks, and at the lower end espe- 
cially is bordered by swampy and boggy shores. It has the form of 
a long oval, being 5 or 6 miles in maximum length and a mile or a 
little more in width. 

The lake is very shallow at the lower end, being nowhere more 
than 4 or 5 feet in depth and having for the most part a depth of 
less than 3 feet. The bottom is richly overgrown with water plants, 
among which the Charas are conspicuous. At various points growths 
of different types reach to the surface, making veritable reefs of vege- 
tation that are favorite feeding grounds for myriads of waterfowl. 
In the shallow portion of the lake fish are very abundant. Large 
ling cod lay on the bottom within easy reach and could be gaffed 
without difficulty. Moderate-sized whitefish played about in the 
open water at middle depth and schools of small fish, probably white- 
fish, darted away rapidly as the canoe approached the point where 
they were resting. 

The water swarmed with various aquatic organisms. Plankton 
animals and plants were so abundant as to be conspicuous to the 
naked eye and on one of the days (Aug. 21) the lake was covered 
with a delicate water bloom produced by a minute unicellular alga 
(desmid). By reason of the aquatic life characterized above, this 
lake is by all odds the most suitable place seen on the trip for the 
development of young fish. 
A single dead king salmon was found floating in the lower section 

of the lake in front of the knoll on which the camp was located. Sev- 
eral red salmon, nearly ripe, were seen in the outlet creek only a few 
yards below the lake, but otherwise no trace was found of any kind of 
salmon in all the stay on the lake. The party rowed along the west 
shore as far as the head of the lake. The net was put out in deep 
water at two points in the north half of the lake and caught only a 
number of large suckers which were about ready to spawn. The 
east shore seems to be largely, if not exclusively, formed by banks 
of glacial clay without rocks or stones. The west bank is stony, 
being made up of angular fragments and not composed of rounded 
or water-worn gravels. Along the stony west shore search was made 
for evidence of salmon nests, either new or old, and for salmon fry 
as well as for spawned-out fish. 

It is perhaps not strange that young salmon were not found, 
because at this period it is likely that any which might have been 
present earlier in the year would already have started on their migra- 
tion downstream to salt water. But despite the fact that fish nearly 
ready to spawn were seen so near the lake in the outlet stream there 
was no trace of the fish themselves in the lake and no evidence of 
their having utilized the territory for spawning purposes previously. 

The water of the lake must produce immensely large quantities of 
young organisms which serve for food of the salmon fry. Undoubt- 
edly these are carried down the outlet stream in considerable num- 
bers and serve in that way to maintain the fry that are hatched in 
St. Anne Creek. 

This lake is deserving of further study, and in case it is proposed 
to set aside any reservations in that section of Alaska, St. Anne Lake 
should certainly be included because of its remarkable fitness for 
supporting fish life. 
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SUMMARY. 

Copper River and its tributaries may readily be subdivided into 
a Boxall number of regions which differ distinctly in character and 
probable relation to the spawning of the salmon that visit the region. 

1. A group of small tributaries flowing into the river on the west 
side between the mouth and the town of Chitina.—These streams are 
all very short, rather turbulent, and not supplied with lakes to which 
salmon can ascend for spawning. While lower reaches of these 
streams may be utilized by silvers that come late, there is good reason 
to think that they play no part in the red salmon production of the 
river. 

2. Chitina Creek, with its small lakes.—This creek belongs in a 
sense to the series of short streams entering the lower river from the 
west, but it differs from all the rest in having attached to it a series 
of permanent lakes that are accessible. 

3. A series of three tributaries of some size which enter from the 
west, and which possess conspicuous lakes.—These are the Tonsina, 
the Klutina, and the Tazlina Rivers. Tonsina Lake was not visited, 
but Klutina and Tazlina Lakes and Rivers, with their tributaries were 
studied in detail. They constitute undoubtedly the most important 
spawning grounds visited, and perhaps the most important con- 
nected with the Copper River system. 

4. The upper Copper River, with its tributaries, the Gulkana, the 
Gakona, the Mentasta, and others, which lie north of Copper Center.— 
There are many lakes on these tributaries, and it is ireely that in 
normal seasons salmon are abundant in this region. This territory 
was not visited. 

5. The Chitina River, with its tributaries.—In this region only 
Long Lake was visited, and it does not seem to deserve the merit as a 
spawning place for salmon that has been attributed to it. Many 
reports were heard of salmon being abundant in various subordinate 
streams and lakes connected with the Chitina. Some of these reports 
were very definite. One of them, which was current later than the 
visit to that region, was investigated by J. E. Most, superintendent 
of the cannery at Abercrombie. The account concerned lakes on 
clear streams that run into the Neena and ultimately into the Nizina. 
According to Mr. Most’s statements, the lakes are small and are fed 
by numereus clear streams, all of which contain some salmon. His 
observations led him to think that there were some 3,000 fish in this 
vicinity at the time of his visit, about the middle of August. 

6. The tributaries of Copper River on the east between its mouth 
and Chitina.—Clear Creek has already been discussed. It is a small 
stream, but the only one in that stretch which was reported to be 
significant as a spawning ground for salmon. The Bremner, which 
is the largest stream on the east side of the river in this stretch, is 
said to carry a good many salmon, but opportunity was not given to 
visit it nor any of the other streams in that vicinity. 

7. Lake Klutina.—This is a most important spawning ground for 
the red salmon. Salmon Creek, on the southeast shore, several inlets 
at the head of the lake, and St. Anne Creek, at the northwest angle, 
form the actual spawning territory. The red salmon were well ad- 
vanced in spawning on Salmon Creek August 6, on St. Anne Creek 
August 10, and at the head of the lake a week later. Spawning had 
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practically ceased in St. Anne Creek on August 19. This indicates 
that the Lake Klutina salmon probably come from the early run in 
the Copper River. 

8. Lake Tazlina.—This lake affords no opportunities for red salmon 
to spawn apart from the Nelchina and Mendeltna Rivers, which are 
said to carry salmon lakes on their courses some distance beyond 
Lake Tazlina. Red salmon not yet entirely ripe were entering Lake 
Tazlina and ascending the Mendeltna River on August 29, indicating 
that this region is supplied by the late run in Copper River. 

9. Red salmon reach both Lake Klutina and Lake Tazlina in 
splendid condition. Most of them are not mutilated at all, and even 
the few that show injuries are only slightly affected. 
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SPECIAL INVESTIGATION OF SALMON FISHERY IN CENTRAL AND 
WESTERN ALASKA. 

By C. H. GitBert and Henry O’Matey. 

LETTER OF TRANSMITTAL. 

SEPTEMBER 20, 1919. 
The ComMMISSIONER OF FISHERIES, 

Washington, D. C. 

We inclose herewith a report on the salmon fisheries of central and western Alaska, 
based on our observations in the field during the past summer, taken in connection 
with the history of the district in former years. 
We have stated at length our conviction that the industry has now reached a critical 

period, in which the salmon supply of Alaska is threatened with virtual extinction, 
unless a radically new administrative policy be substituted for the one now in force. 
The crisis is made more acute by the exhaustion of the salmon fisheries in Puget 

Sound, due to prolonged overfishing in the face of persistent warnings like the one 
we here present concerning Alaska. The numerous well-equipped canneries of this 
southern district are confronted by the necessity of suspending operations in the near 
future. Their supplies and machinery will become available for the Alaska field, 
which they will certainly invade wherever promising sites can be obtained. Unless 
effective governmental control can be secured to prevent further invasion of a district 
which already suffers the evil results of unrestricted competition, certain disaster 
will befall the salmon fisheries of Alaska. 

Respectfully submitted. 
C. H. Giupert, Special Assistant. 
Henry O’Mattey, Field Assistant. 

GENERAL SITUATION AND SUGGESTED REMEDIES. 

During the season of 1919, the writers visited the Copper River, 
Cook Inlet, Bristol Bay, Ikatan and King Cove, the Karluk River, 
and Kodiak. With the exception of Chignik, which was not visited, 
these localities comprise all the most important fishing districts in 
central and western Alaska. They form the home par excellence 
of the most important species of Alaska salmon, the sockeye or red 
salmon; and they produce some 90 per cent of the entire Alaska 
sockeye pack. Also, they are wholly dependent on this species. 
In Zanes Alaska, it is true, not unimportant packs of pinks and 
chums are now put up, but it remains true of central Alaska, as it 
does to an even greater extent of western Alaska, that the continued 
existence of the salmon industry is dependent on the preservation 
and maintenance of the red-salmon runs. 

These have been drawn on heavily since the earliest days of the 
salmon industry in Alaska. The red salmon alone was then sought 
as the only species having any considerable commercial value. 
Other species were taken incidentally or to fill out the pack where 
red salmon in a given year were not to be obtained in adequate 
numbers. A market for chums and pinks was developed progres- 
sively but slowly with later years. Not until 1911 did the combined 
ae of all the other species slightly exceed that of the red salmon 
alone. 

35286°—21——33 43 
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With this species at first the only salmon in demand, it is natural 
that the streams of central and western Alaska were among the 
earliest exploited. Canneries entered the field in 1882, when one 
was constructed on the Kussilof River in Cook Inlet and another on 
the Karluk River, Kodiak Island. Others followed in rapid suc- 
cession. In 1899, 25 canneries were operated in central and western 
Alaska: The Copper River supported 4; Cook Inlet, 2; the Karluk 
River, 6; Alitak, 2; Afognak Island, 2; Chignik, 3; Orzenoi, 1; Thin 
Point, 1; and Nushagak, 4. In many of these localities, salteries 
had been in operation for a number of years before the canneries 
were built. Thus the principal red-salmon districts of central and 
western Alaska were already occupied at that date and have been 
assiduously fished for 30 years or more. The question of how well 
the sockeye colonies have sustained the exactions of the commercial 
fisheries during this long term of years is pertinent. 

The subject is complicated and difficult to handle. Each stream 
in this vast area has its own wholly independent run of fish and has 
had its individual history. One stream may have been overfished 
to the point of exhaustion, while others in the same district may 
have maintained their runs unimpaired. So long as undeveloped 
territory remains and may be gradually drawn on, the total or mass 
statistics from a given district give no answer to the question of de- 
pletion. Nothing short of individual stream statistics are adequate, 
and even these must extend over a term of years, during which the 
manner of fishing and the amount of fishing gear employed each 
year are accurately given. Unfortunately, no such statistics are 
published and available, yet they would form the essential founda- 
tion for any well-considered scheme of conservation. Without such 
a body of statistics, legislation to protect and maintain the fisheries 
must be a groping in the dark. The Bureau of Fisheries should at 
once proceed to gather annually, under a skilled statistician, a well- 
planned body of data, referring where possible to individual streams. 
These should be collated in les form, digested, and published. 

The preservation of the salmon supply to the rivers of Alaska 
concerns most vitally the body of consumers which constitute the 
general public. It is contrary to their interests that the fisheries be 
ruthlessly exploited and an important source of highly valuable food 
be placed in jeopardy, greatly diminished, and in time totally de- 
stroyed. The importance of sea foods will increase with the years, 
as grazing lands grow more and more restricted and flocks and herds 
continue to diminish. Yet now, in a period of comparative abun- 
dance, through sheer heedlessness and childish improvidence, this 
country is in danger of permitting the virtual destruction of the most 
important sea food it posesses—one which the ocean provides with- 
out cost and brings to its very doors. 

The trend of events, at least, should be ascertained and an op- 
portunity given wisely to safeguard paramount interests before 1- 
retrievable harm has been done. To this end it is essential that 
wherever possible stream statistics be prepared and that they be 
made public year by year. It will then be possible to learn how 
well the public trust is being administered. Should such statistics 
rove a progressive depletion of the salmon supply in any or in all 

Histeets it is to be hoped public sentiment will be aroused and 
would find expression, demanding adequate protective legislation. 
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There has been no time in the history of the industry when pre- 
cautionary measures have been so imperatively demanded as at the 
present. Development in the early days was often delayed and 
checked by the low price of the canned product and the ease with 
which the market could be overstocked. But during the later years, 
and especially since the beginning of the Great War, with unlimited 
demand for canned salmon and unheard-of prices prevailing for all 
the grades, there has been an unexampled expansion of the business. 
Whereas, in 1914 there were 82 canneries operating throughout 
Alaska, in 1918 the number had increased to 135. Everywhere, 
capital was seeking new cannery sites. Competition for the exist- 
ing supplies of salmon was greater than ever before. New fields 
were entered where such could be found. But for the most part, 
the old fields were further invaded, although they were already 
fully occupied and carried no reserve supplies that could safely be 
spared. With the price of raw fish greatly advanced, the fishermen 
became more eager. They could afford to carry on their operations 
later in the season when the run was at the ebb, and constantly they 
gleaned more closely. No one can doubt that larger proportions of 
the spawning runs during this period have been captured for com- 
mercial uses, while smaller and smaller contingents have been able 
to win their way to the spawning grounds, there to make necessary 
provision for all future runs. It has been and still is a situation full 
of danger. 

Even before the recent startling expansion of the industry, all dis- 
interested observers held that in central and western Alaska a safe 
level of production had been reached, if indeed in many localities it 
had not already been passed. 

Does anyone doubt that the wonderful Karluk River has suffered 
impoverishment since the days when it was easily able to produce 
year after year without interruption packs of 150,000 to 200,000 
cases of red salmon? <A comparison of the early days with the aver- 
age eS of the last years is convincing that, whether or not on the 

arluk bad is now giving place to worse, the river is consistently on 
a lower level of production than formerly. It is as though a wheat 
field should be held down to half its normal yield because the seed 
was beegrudged. 

Is the Copper River run not rightly considered in a precarious 
condition with adequate remedial measures not yet in sight? And 
are there not poor prospects ahead, now that fierce competition re- 
cently has been permitted for the small but highly productive red- 
salmon streams in Olga Bay? The Chignik has also been a wonder- 
ful stream and is still a valuable property despite the abuses to 
which it has been long subject. But does anyone believe it could 
stand the further drain of sharp rivalry which may at any time ac- 
company the advent of an additional cannery ? 

Have not Ikatan and Morzhovoi Bay already suffered with six 
canneries contending with purse seines and traps for their not un- 
limited supply ? 

Mention need only be made of the formerly productive stream that 
enters Nelson Lagoon; and of the Bear River and Sandy River, which 
formed the main dependence of the canneries at Port Moller and in 
Herendeen Bay. Everyone knows they are far along the road 
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toward depletion, even though they may exhibit an occasional flare- 
up into a season of greater activity. 

These are all clear-cut cases of overfishing with the resultant par- 
tial destruction of the runs of fish. And the end is not yet. So long 
as the high price of canned salmon continues, be assured that ageres- 
sive capital will seek an opening. Wherever arun of any size remains 
and may be further exploited, or wherever apparently an opportunity 
presents itself to force with profit an entrance into a field already 
overdeveloped, this will be done, and invariably the result will be a 
sharper rivalry for fish and a further decline in the run. 

It is customary in these discussions to lay the responsibility for 
depletion at the doors of the canners, and to criticize them sharply 
for their rapacity. Something can be urged, doubtless, for this 
point of view; especially in the earlier days was this true when com- 
petition was in its infancy and fish were to be had for the taking, yet 
nevertheless streams were barricaded to prevent the ascent of the 
salmon, and other practices were indulged which constituted a cut- 
throat policy, foolishly and needlessly adopted. 

But despite all this, the responsibility has rested from the begin- 
ning and now rests fairly and squarely on the shoulders of the Con- 
eress and the general public. The present administration of the 
fisheries appears based on the expectation that men will hold back 
their hands where a further profit can be made. It is witless to 
expect them to do so. The administration of public affairs can not 
be made to depend for success on men’s voluntarily foregoing a profit. 
There are those, doubtless, who would relinquish private gain in the 
public interest, but it need not be contended that they are in the 
majority. And whereas it might appear that in the salmon business 
private interests would counsel moderation in the hope of securing 
the perpetuation and the permanency of the industry, such in fact is 
not the case. It would boot them nothing to permit most liberal 
numbers of salmon to escape their nets. So long as the public throws 
this field open to unrestricted competition, and so long as there re- 
sults keen rivalry for every fish that swims, no individual canner can 
accomplish anything toward the protection of thestreams. Whatever 
he spares for spawning purposes, his competitors will thankfully 
accept and place in cans. He is powerless to conserve either the 
public interest, or even—should he be sufficiently enlightened to see 
it—his own private interests, by listening to any counsels of modera- 
tion. If fishing grounds or fishing rights could be leased or assigned, 
and property rights acquired which would become valueless should 
the fishing greatly decline, cooperation with the authorities to pre- 
serve the fisheries could confidently be counted on. But so long as 
the present policy is maintained, and the canners have only what 
they can seize and can hold with every man’s hand against them, 
there can be but one final outcome. ‘Total exhaustion of the fisheries 
will occur; if not to-morrow, then the day after. 

It can not be too often nor too strenuously insisted on that the 
dangers which confront the Alaska salmon industry are inherent in 
the very plan which the Congress has adopted for its administration. 
The only effective remedy lies in altering the groundwork of this 
plan, in treating the fishery resources in practice as well as in theory 
as the property of the public, and in administering them in the inter- 
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ests of the public rather than apparently in the interests of those 
who seek to exploit them. 

They could be so handled as to insure their permanency and yet 
leave their operation in private hands. Treat the canneries as exer- 
cising quasipublic functions. License them to operate within re- 
stricted limits and on a specified scale, neither of these to be modified 
without direct authorization. Let no more operate within a given 
field than can do so while still maintaining the run at its maximum of 
production. Produce readjustments as these are shown necessary. 
Permit further expansion wherever evidence shows that this can 
safely be done. Restrict the output further wherever the danger 
point is approached. Permit all the salmon to be taken for commer- 
cial purposes that can with certainty be spared, but maintain a con- 
stant safety factor in favor of the spawning beds. Maintain the runs 
at their maximum of production. ‘The salmon that could safely be 
spared from such runs would be vastly more than the utmost glean- 
ings when depletion has occurred. Whenever restriction of the out- 
put becomes necessary, recognize the equity of the operators in that 
region as soon as the policy adopted shall again permit a degree of 
expansion. In this manner, the packers would cooperate with the 
Government under such conditions that it would be to their interests, 
equally with those of the public, to conserve the runs of salmon. 

It may be urged that however meritorious such a plan might 
appear if the industry were in its infancy, it would be wholly imprac- 
ticable to apply it under conditions as they now exist. But if the 
principle be once accepted, work can gradually be directed in the 
desired direction with immediate benefit to the situation. The 
present laws can be modified so as to diminish predatory competition. 
It can be required that existing canneries shall secure a license to 
operate in specified territory with a given amount and kind of gear. 
It should be discretionary with the Secretary of Commerce to license 
or refuse to license new canneries, or to permit or refuse to permit 
further expansion on the part of those already operating. And if on 
full investigation it should appear that any region is being dangerously 
drawn on, the Secretary should have authority to curtail production 
to any necessary extent. At present his jurisdiction covers only the 
streams themselves and a narrowly limited area about their mouths. 
But in many districts the harm is caused by excessive fishing in salt- 
water channels and in other restricted bodies of water which form 
the approaches to the streams. 

Provision should be made in the laws that fishery sites can be 
licensed under suitable conditions, and that property rights vest in 
such sites under prescribed regulations. The nature and the amount 
of gear that may be operated on such site should be specified in the 
license. They should include trap locations, set-net and stake-net 
locations, fish-wheel locations, and seining beaches. Unless certain 
conditions were met these locations should revert to the public; 
otherwise they should be the property of the licensees so long as they 
could be operated without detriment to the salmon supply. But it 
should be within the discretion of the Secretary to limit or entirely 
to suspend the use of any location when such course should appear 
necessary. 

Some of these provisions are already in force in the States of Ore- 
gon and Washington, where the discretionary power lodged in the 
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Commissioner of Fisheries exceeds that conferred on the Secretary 
of Commerce. 

Further improvements can be made in the Alaskan field by mak- 
ing more adequate provision for the enforcement of the laws. Not 
only are our fishery statutes now pitifully inadequate, but they are 
unusually and unnecessarily made difficult of enforcement. The 
Commissioner of the State of Washington and those authorized by 
him exercise the power to arrest violators of the fishing ordinances, 
and they can seize any fishing appliance, including boats, traps, nets, 
and fish wheels, used in violation of the provisions of the act. But 
the agents of the Bureau, intrusted with the enforcement of the 
Alaska laws, have neither power to arrest nor authority to seize 
illegal gear. If it had been deliberately planned to hamper them in 
the interests of violators of the laws, it could not have been done 
more effectually. 

BRISTOL BAY AND RED-SALMON RUN OF 1919. 

The season of 1919 has proved the most complete failure in the 
history of Bristol Bay. Not only was the run smaller than ever 
before chronicled, but it was almost equally deficient in all the 
streams of the district. This has usually not been the case hereto- 
fore. The poor Nushagak run of 1907 was accompanied by fully 
average packs on the Kvichak and the other streams of the east side 
of the bay. In 1911 there was a poor Nushagak run and also a rather 
poor pack on the Naknek-Kvichak, but the Ugaguk had the largest 
ack ever made to that date. The Nushagak was far below average 

in 1912 and the other rivers all well ahead of all previous records. 
Only the Kvichak was deficient in 1915 and only the Nushagak in 
1916. 
From this it appears that the runs have varied independently of 

one another, thus favoring the assumption that in each instance the 
cause of failure was local in its nature, and not general. But in 
1919 the situation seems different. The decrease in numbers of 
red salmon was marked, almost without exception, throughout 
central and western Alaska. Throughout the red-salmon district 
a marked deficiency was shown, which culminated in Bristol Bay. 
To account for this, it seems necessary to assume some widely dis- 
tributed agency, which probably eperated throughout these districts 
during the life of the salmon in the sea. It appears impossible to 
conceive that there should have been such a wide coincidence in un- 
favorable local conditions as would be required to explain the 
occurrence. 

The run of 1919, in all the affected areas, was derived in part from 
the brood of 1915, but more largely from the brood of 1914. So far 
as is indicated by the pack of 1914, no cause can be assigned for the 
1919 shortage. The pack was near its maximum in every Bristol 
Bay river except the Ugashik. If the four-year period and the 
season of 1915 be considered, a better case can be made out; for the 
-Kvichak-Naknek pack of 1915 was reduced nearly to half that for the 
preceding three years; and although the Nushagak yield of 1915 was 
above the average, the escape to the spawning grounds, tallied at the 
Wood River weir, was the smallest ever reported. However, in 
1915, both the Ugaguk and the Ugashik made favorable records, and 
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when it is considered that throughout this district the red salmon 
mainly mature at 5 rather than at 4 years of age, the improbability 
is manifest of explaining the shortage of 1919 by anything which oc- 
cwred in 1915. The question whether in general the Bristol Bay 
streams give evidence of overfishing must now be considered. 

HAS THE KVICHAK-NAKNEK DISTRICT BEEN OVERFISHED? 

There is an unbroken series of pack statistics for the Nushagak 
River, reaching back to 1893, and for each of the other rivers of 
Bristol Bay since 1904. Some allowance must be made for a certain 
degree of inaccuracy, because fish were in some measure reported in 
favor of the district in which they were packed, regardless of where 
they were captured. No attempt is made to disentangle the Kvichak- 
Naknek complex, for the fishery is conducted to a large extent in 
the open off the mouth of the Naknek River and farther to the south, 
and contains Naknek and Kvichak fish in unknown proportions. This 
is equally true at both the Ugaguk and the Ugashik Rivers, for the 
great Kvichak migration sweeps past the mouths of these rivers, 
and fishing in these cases also is partly done in the open. It can not 
be said then that stream statistics for the eastern shore of Bristol 
Bay are wholly reliable, the element of doubt increasing as the mouth 
of the Kvichak is approached. The three rivers are very similar in 
their lower courses, with wide stream beds at high tide, choked with 
sediment; and at low water having extensively exposed sand and 
mud flats with greatly restricted channels. Fishing has always been 
freely permitted, practically without restriction, in all these streams, 
and ate the statistics do not of themselves give reliable data, there 
are probably few who will assert, and fewer yet who believe, that these 
rivers now carry the body of salmon they formerly produced. 

But in spite of inaccuracies, which detract from their value as 
stream statistics, they constitute a highly valuable record. Extend- 
ing as they do over a period of 15 years, during all of which intensive 
fae has been in progress, it would seem they should furnish un- 
equivocal evidence of general serious depletion, if such had occurred. 
Had the manner of fishing and the amount of fishing gear employed 
remained relatively constant during this period, most valuable de- 
ductions could have been drawn. But the amount of gear em- 
mowed has more than doubled and the fishing grounds have been 
pushed farther and farther into the open bay. What the effect of 
these Saunt has been must remain in some degree a matter of spec- 
ulation. The veaeuy responded to the more intensive fishing in 
1911 and the Kvichak-Naknek in 1912, with greatly increased out- 
puts; and these were maintained at the higher level for seven suc- 
cessive years, with the single exception of 1915, which was a partial 
failure on the Kvichak. The Kvichak-Naknek produced in 1912 
nearly 14,000,000 red salmon, whereas 9,500,000 had been the 
largest number previously obtained during any year. Approxi- 
mately the same number were captured the following year in 1913. 
From the eggs that were furnished in these two years of increased 
pack there resulted the run of 1917, when the Kvichak-Naknek 
yielded over 15,500,000 red salmon. The fact that a largely in- 
creased pack was thus possible, and that it could be maintained 
without serious interruption into the second cycle, when the effects 
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of the increased pack should become apparent, indicates that these 
rivers had uot been fished to their full capacity prior to 1911 and 1912. 
It seems clear that more than 9,500,000 fish could be spared from the 
spawning beds without imperiling the run. But it does not indicate 
iti the new level of production is a safe one, and can be maintained 
indefinitely. What could be safely spared in excess of 9,500,000 fish 
may have been taken, and a considerable number in addition. The 
new level has not been arrived at through any reasonable process. 
There was no knowledge of the situation which warranted such in- 
crease with any assurance it would not be fatal to the future runs. 
No precautions whatever were taken in the matter. Everything 
was haphazard, in accordance with the customary policy. All the 
fish which could be caught were taken without any hse to the future. 
It was known that it was impossible to catch them all, and it was 
vaguely hoped—if the matter was given thought at all—that, what- 
ever be done, enough would escape to keep the run going. Fishin 
was conducted without limitations of any kind. Phe amount o 
gear was limited only by what could be profitably employed. Fish- 
ing was permitted in all the rivers as well as in the open bay. There 
was no close season to afford needed protection. Such has been and 
still is the policy. If a new method of fishing could now be applied 
which would make it possible to capture 20,000,000 fish from the 
Kvichak, the 20,000,000 fish would be cheerfully captured annually 
for five years until returns would be had in the next cycle of years, 
and then the damage would be appraised. 

Fear that the danger point may have been reached on the Kvichak- 
Naknek is based on the fact that all efforts that have been made to 
increase the yield during the last seven years have been without 
result. [Fully one-third more gear has been used in subsequent years 
than was used in 1912, and the only result has been to divide the 
fish more finely among a larger number of fishermen. Hach net aver- 
ages for the season a smaller number of fish, and the grand total is 
not increased. Such a result always indicates dangerous ground. 
It usually means that the use of increased quantities of gear is neces- 
sary in order to maintain the pack at the high level which it has once 
reached. In most cases a reduction to the earlier number of gill nets 
would entail a marked decline in the pack, showing that the total 
run of fish has suffered a reduction. Do the packers in the Kvichak- 
Naknek district believe that they could reduce their boats and nets 
to the numbers employed in 1912 and still continue to catch 14,000,- 
000 or 15,000,000 red salmon inaseason? If they maintain that they 
could do so, it seems strange indeed that they continue to incur this 
enormous additional expense each year in the certainty that it brings 
no returns. If the present number of nets is, on the contrary, essen- 
tial, it means that each year there is a closer and closer gleaning from 
the spawning run in order to maintain the pack, and it means, further- 
more, that the spawning run is already so greatly reduced that with the 
utmost efforts no considerable contribution can be secured from it. 

This must be considered a dangerous situation, which can not 
continue without finally producing a greatly diminished run of fish 
to these rivers. It is not known what is the least number of spawn- 
ing fish which will keep up a run to full size in any district, but such 
a minimum would vary widely in different years. Some seasons are 
far less favorable than others, both on the spawning beds in the lakes, 
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where the fingerlings live for one or two or three years, and in the 
sea. The number of spawning fish which would be adequate in fayv- 
orable years, it must be recognized, would fail utterly to produce a 
run when the eggs, the fingerlings, and the growing fish in the sea 
had been exposed to unusually severe conditions and to more formi- 
dable attacks from their innumerable enemies. This is not unsup- 
ported theory. It is a necessary deduction from all the observations 

and all the experiences of those who have studied the sequence of 
the seasons in the fisheries. 
A safety factor on the spawning beds is for this reason essential. 

Unfavorable seasons come without warning. They may be scattered, 
with wide intervals between, or two or more may come in quick suc- 
cession. Unless there is spared each year for spawning purposes a 
number materially greater than are ordinarily sufficient, unfavorable 
seasons will declare themselves as failures which otherwise would 
have been saved by what in ordinary seasons constitutes an excess 
production of young. Such excess production must be maintained 
in order to be safe. 
When increase of gear fails to produce material increase of pack 

there is danger that the safety factor has been abolished, if indeed 
no worse has been done. On the Kvichak-Naknek the 1917 yield 
of nearly 16,000,000 fish does not demonstrate that 15,000,000 could 
safely be taken in 1912. Other river basins have been watched dur- 
ing the progress of depletion. The sequence of events is always the 
same. Decreased production is accomplished by increase of gear. 
Fluctuations in the seasons become more pronounced. Good sea- 
sons still appear in which nearly maximum packs are made. But 
the poor seasons become more numerous) When poor seasons ap- 
pear no attempt is made to compensate by fishing less closely. On 
the contrary, efforts are redoubled to put up the full pack. The poorer 
years strike constantly lower levels, until it is apparent to all that 
serious depletion has occurred. 

It can not be affirmed with certainty that the extremely poor 
season of 1919 has been due to a combination of overclose gleaning 
and of unfavorable general conditions, but it is believed that such 
has been the case. The year in any event might have been one of 
less than average yield, but the extent of the disaster would have 
been mitigated if a generous safety factor had been hitherto pro- 
vided. The result of the year can not be foretold. The escape to 
the spawning beds must have been far below the average of recent 
years. It may have fallen below the minimum which is necessary 
to keep up the run even in favorable years. If so, the results will 
be serious in 1923 and 1924—bad even if the general conditions mean- 
while prove propitious, far worse should they again prove unfavor- 
able. Bad years more certainly reproduce themselves when spawning 
has been dangerously reduced. 

The dangers of the situation with the present scale of operations 
continued have been pointed out, but on the Kvichak-Naknek there 
is danger of further increase. The region is recognized as the last 
great stronghold of the red salmon, the greatest producer in the 
world. Other canneries continue to appear; all are likely to increase 
their scale of operations; more gill nets will constantly be employed 
The prospects are unfavorable unless restrictions are imposed while 
yet there is time. 
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NUSHAGAK RIVER AND WOOD RIVER CENSUS.¢ 

The Nushagak River has had a different history from that of the 
Kvichak and the smaller rivers which enter along the eastern shore 
of Bristol Bay. It was the first to be exploited and very early 
reached its maximum of production. The five years from 1900 to 
1904 produced a slightly greater yield than the succeeding five, from 
1905 to 1909. From 1910-1914 there was a material reduction of 
about 3,000,000 fish below the preceding period, and the five-year 
period which came to a close with 1919 shows approximately the 
same reduction. Yet during these periods there has been great in- 
crease in gear and a complete shifting of the fishing grounds to the 
channels outside Ekuk. Not only has increased fishing produced no 
increased returns, it has been accompanied by a small but unmistak- 
able falling off in the pack. To this extent the situation on the 
Nushagak is more disquieting than on the Kvichak. 

The decreased packs on the Nushagak, as seen in five-year periods, 
are due to the more frequent appearance of poor years. From 1900 
to 1904 the poorest yield of any year was 4,125,000, which was not 
far below the average of the last two periods. From 1905 to 1909 the 
poorest yield during one year was 2,500,000. From 1910 to 1914 there 
was one year with less than 4,000,000 and one with less than 3,000,000; 
while in 1915 to 1919 there is one year with less than 4,000,000 and 
another probably with not to exceed 2,000,000—the latter certainly 
the smallest vield in 20 years, despite the enormously increased gear. 

No one can doubt that there is fiers evidence of close gleaning from 
an early period, with the percentage of escape reduced to smaller 
dimensions and with little provision made for any safety factor. 
When in any stream the crests of the pack grow lower and the troughs 
deeper, retrenchment is called for. It is our belief that this condition 
is now declaring itself on the Nushagak. 

The Wood River census of salmon which have escaped the commer- 
cial fisheries and are about to enter the spawning area of the river 
has been taken annually since 1908, with the exception of 1914. 
The actual number of fish escaping and the proportion these bear to 
the total run have varied widely during these years. Omitting from 
consideration the year 1908 and making allowance for an escape, of 
which there is no record in the Nushagak, the Igushik, and the Snake, 
tlre percentages of escape May vary approximately from 7 to 25, with 
an average perhaps in the neighborhood of 15 per cent. It is this 15 
per cent only which would be subject to further inroads resulting 
from increase in amount of fishing gear. As the spawning reserve 
zrows less and less, the capture of any considerable part of it becomes 
more and more difficult by open fishing of the kind employed at 
Nushagak. Some amount of escape is nearly always provided by 
adverse weather conditions, which usually slow up fishing at some 
time during the season and may even cause its virtual suspension for 
a short period. In addition a few fish pass around and through the 
forest of nets, impossible as that may appear, and some pass through 
the nets themselves. Many show net marks, indicating the manner 
of their escape, and many others must pass through the meshes un- 
scored; for che average size of the fish captured in the upper bay, or 
reaching the weir at the foot of Lake Aleknagik, is much below the 

« Upon recommendation of Dr. C, H. Gilbert, it has been decided to discontinue the Wood River census. 
£ee p. 33. 
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average for the fish captured in the outer bay. Where thus selected 
for their small size there will be more four than five year fish and more 
females than males. The latter may present an added source of danger, 
for if in the escape females largely predominate they may be unable to 
find males with which to pair, and their eggs may remain sterile. 
There are no observations on the spawning grounds which cover this 
point. It is possible that the male remains active for a longer period 
and will mate repeatedly, but it is not known that such is the case. 

The escape through nets must present a fairly constant factor, but 
the amount of escape attendant on unfavorable fishing weather varies 
widely with the season. Some years are much more conducive to 
close gleaning than others. In 1915 the commercial capture was 
above the average, amounting to more than 5,500,000 fish; but the 
escape of less than 260,000 fish was the smallest then reported. The 
cannery pack of 1917 was practically the same as in 1915, but the 
escapement in 1917 was four times as great; in 1916 the escapement 
was nearly twice as great, although the commercial yield in 1916 was 
only about three-fifths that of 1915. 

One reason is here apparent why such indifferent success is met 
with in predicting future runs on the basis of commercial packs of 
salmon. It is the number that escape to the spawning beds that 
have their influence on a subsequent generation, not the number 
sealed in cans, and the latter would often give a very erroneous basis 
for estimating the former. 

It would seem, however, that where the escapement itself has been re- 
fiably ascertained for a number of years, a basis should be at hand for 
successful prophecy, with a fair degree of accuracy. ‘The belief is gen- 
erally held that increase in number of spawning fish up to the full capac- 
ity of the spawning beds will result in anincreased run. Thespawning 
beds of the Wood River chain of lakes to which there must have resort- 
ed in the old days 5,000,000 fish or more, can not be held fully populated 
by any number that have escaped the nets during recent years. A 
million fish at least should certainly find room to spawn in this great 
watershed without serious interference with one another’s nests. 

If they can do so, then the larger the number that spawn within 
these limits, or any more extensive areas of profitable spawning, the 
greater should be the resulting schools of fingerlings that pass out to 
sea in the spring and summer and the larger the returns in adult 
salmon when these come back to spawn. 

If it should be assumed, however, that only half a million or a quarter 
of a million could profitably spawn, and that any larger number merely 
increased the wastage on the spawning beds and contributed nothing 
to the crop of fingerlings, on this basis and this basis only could a 
complete balaed to establish a relation between increased spawning 
escapements and the larger size of the resulting runs be understood. 

The Wood River experiment was inaugurated for the purpose of 
throwing light on this and on other problems, among them some of 
the most important that confront the commercial fisheries and fish 
propagation. If the experiment could establish the percentage of 
returns which could be expected under natural propagation from a 
given number of spawning fish; or, stated differently, the lowest 
percentage of escape that could be relied on to maintain the run 
intact, a sound basis would be laid for scientific handling of the 
fisheries. The results, both scientific and practical, would be far- 
reaching, and the conduct of the experiment all the more should be 
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above question. It was most unfortunate, for this reason, that 
Wood River was selected for the purpose. Its disadvantages were 
clearly seen and were discussed by Aish and Cobb, in their report of 
the operations during 1908. The Wood River is not the only red- 
salmon stream tributary to Nushagak Bay. The main Nushagak, 
the Igushik, and the Snake also contribute their quota to the schools 
of fingerlings passing seaward through Nushagak Bay, and each of 
them receives its percentage of the escapement from the fisheries 
conducted in the open bay. It is not known what their respective 
percentages amount to. The streams have never been racked and 
the escapement tallied. It is currently believed that their runs, 
individually or even combined, are less important than the Wood 
River run, but the approximate number that must be added to the 
Wood River tally to produce the annual escapement from the entire 
fishing district is wholly a matter of conjecture. The salmon bound 
for these four streams enter Nushagak Bay together and are indis- 
tinguishable. Those captured by the commercial fisheries include 
members of all four colonies commingled, in their due proportions. 
What these proportions are no one knows. The chronicled escape- 
ment is for Wood River alone. It is evident that the total es- 
capement from the commercial fishery and the proportion which this 
escape bears to the total run can only be obtained by assuming 
certain values for three unknown streams. Marsh and Cobb have 
done the best that can be done with a bad situation by assuming 
what they consider maximum and minimum values for the escape- 
ments to the unknown rivers. Interesting results are obtained in a 
field in which previously there has been no information, but the 
elements of uncertainty which reside in all conclusions based on the 
incomplete data of this experiment unfit them for either practical or 
strictly scientific purposes. Had it been practicable to rack each of 
the rivers and to obtain a census of the escapement into each, there 
would now be something certain on which to build. But the enter- 
prise would be unnecessarily arduous. ‘The desired results could be 
more easily achieved by abandoning the Wood River experiment 
and choosing for the purpose some river like the Chignik or the 
Karluk, where all the spawning fish of a given fishing district enter a 
lake or lakes through a single channel. But the Wood River census 
has not given us with any certainty the number of spawning fish 
which are necessary to maintain the Nushagak run, nor is the number 
known even approximately. 

Marsh and (Sbb have stated that although the census figures may 
not have absolute value, they can safely be used for purposes of 
comparison between one year and another. If this were true, we 
could still use them for purposes of prediction, as discussed in a 
preceding paragraph. If the total escapement from the Nushagak 
fishing grounds was always, year after year, the Wood River escape 
multiplied by a constant factor, the Wood River figures would bs 
just as valuable for purposes of prediction as though we knew what 
the factor in question was. If the Wood River escape in a given 
year were half that of the previous year, we could then be assured 
that the entire escape for the district was half that of the previous 
year. But unfortunately, even for this purpose, the figures are 
unreliable. No constant factor can be assumed. Such assumption 
would register belief that the runs to the four rivers would in different 
years always vary in the same direction and to the same amount. 
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The mere statement of the case disproves it. Even the tributaries 
of one river vary widely year by year in the proportion of the total 
run which enters each of them. If this be true of the tributaries of a 
single river, how much more probable of four separate rivers, which 
join only at their mouths. It is certain that they would vary inde- 
a Sa and that the oscillation might be of large dimensions. 

ue to manner of fishing, one of these rivers might experience a 
rogressive reduction of its run that was not felt by the others. 
rior to 1908, the Wood River fish ran the same gantlet in the outer 

bay as did those bound for the other rivers, and in addition were 
subjected to further reduction by traps and gill nets operating the 
entire length of Wood River. The main Nushagak and the Snake 
Rivers, at least, were wholly free from tnis further drain; their propor- 
tion of escape was demonstrably higher, and their runs should have 
fared better. In this complicated case, then, not only the natural 
oscillations in the runs to the different rivers, which might be at any 
given time in opposite directions, but also the possibility of pro- 
gressive changes in the run of any of them, due toits different history 
must be contended with. If the Wood River run should for a term 
of years diminish relatively to the others, its escapement would 
diminish relatively to the escapement to the other three streams. 

For these reasons, there has not been an attempt to establish a 
relation between the size of the Wood River escapements and the 
size of the resulting runs of salmon to the Nushagak with any high 
degree of expectation. There are too many unknown factors entering 
into the equation. Only on the assumption that the Wood River 
run so far overshadows the sum of all the others that the latter may 
be considered negligible, is the expectation warranted that close posi- 
tive results can be achieved. 

It is noted at the outset that the recorded escapement from 1908 
to 1912 showed an alarming progressive decrease both in actual 
numbers of fish and in percentage of escape, but the five-year period 
that follows gives scant evidence of correspondingly decreased runs. 
It is also noted that the largest escapement by far—that of 1908— 
was responsible for the four-year fish of 1912, and the latter was one 
of the very poorest runs within the 10-year period under investiga- 
tion. The 1908 spawning escape was recorded as 1,600,000 fish. 
The year 1912 had the very low record of 325,000 to reach the spawn- 
ing beds, yet it produced the five-year contingent of the run of 1917, 
which furnished the largest run of any year since 1908. ‘These are 
glaring failures, and indicate clearly enough that no such close 
relation exists between spawning escape on Wood River and the 
Nushagak run as will warrant predictions regarding the latter. 

But if search is made for correspondences, which have a high degree 
of probability in their favor, such can be found. The years 1911 and 
1912 were jointly responsible for 1916, when the total recorded run 
was the next to the smallest during the period of 10 years. The 
escapes both in 1911 and in 1912 were far below the average; in fact, 
with one exception they were the two poorest recorded escapes in the 
10-year period. Whatever may be thought of the higher escapes, it 
looks as though the 325,000 of 1912 and the 354,000 of 1911 were 
sufficiently below an acceptable minimum to make a decided impres- 
sion on the total run to Nushagak Bay. The possibility of a chance 
coincidence can not be eliminated here, and there is no similar case 
with which to check up. No other instance is recorded in the series 
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in which two exceptionally undersized escapements were in sequence, 
so that one would produce the four-year fish and the other the five- 
year fish of a later run. 

The smallest escapement of the series was in 1915, when only 
259,000 fish passed the Wood River weir. Thesefurnished the four-year 
fish for 1919, the worst of all years on the Nushagak. Unfortunately, 
there is no record of 1914, the source of the five-year fish for 1919, so it 
can not be told whether two very small escapements again cooperated. 

One other instance is worthy of attention. There is no record 
of the escapement in 1907, which was the year before the series began, 
but as the commercial returns of that year were the smallest from 
1900, when fishing began on a large scale, to 1919, it is fair to assume 
that the escape in that year was very small. But 1907 produced the 
four-year fish for 1911, which was the next smallest year on record, 
and the five-year fish for 1912, which was the third smallest year. 
In this connection, the year 1920 on the Nushagak will possess 
unusual interest as showing how many five-year fish will have been 
produced by the smallest escapement of the series, that of 1915. 

While admitting the possibility in all these cases of the chance 
association of numbers and giving due weight to that possibility the 
entire series is impressive as indicating on the whole a causal connec- 
tion between size of spawning escape and size of resulting run; but the 
relation seems sometimes modified and sometimes effectually masked 
by the intervention of the other factors discussed on previous pages. 

RECOMMENDATIONS FOR BRISTOL BAY. 

Reasons have been assigned for the belief that the red-salmon 
ack in Bristol Bay has reached, where it has not passed, its maximum. 
t is believed that it is in danger of decline with the present scale of 

operations continued unchanged, and it seems probable that the 
present scale will be augmented. It is contended that some of the 
usual precautions should be taken to provide a larger spawning escape 
in this district. In no other salmon fisheries, except in certain por- 
tions of Alaska, are all effective restrictions removed, and unlimited 
fishing permitted, without seasonal or weekly close seasons, or pro- 
CREE areas. It is recommended: 

1. That the Bureau of Fisheries seek to have the present law 
amended in such way that no Alaska districts will be relieved from 
the requirement of a weekly close season of 36 hours, during which 
no fishing is permitted. Bristol Bay is now one of several specifically 
exempted regions. No valid reason aside from the desires of the 
salmon packers can be assigned in any of these cases. All are in 
need of the protection that would be afforded by this regulation. 

2. That all the Bristol Bay rivers be closed to commercial fishing 
at all points above their mouths, and that the mouths of these streams 
be determined by the Secretary of Commerce in his discretion, and 
that suitable marks be erected. | 

3. That a further attempt be made to enforce the provision that 
fish should be canned or otherwise preserved within 48 hours after 
their capture. One of the worst and most wasteful features of the 
Bristol Bay fisheries is the custom, during heavy runs, of permitting 
the daily capture of fish far in excess of the capacity of the cannery, 
with resulting daily accumulation of stale fish. This is done in antici- 
pation of a slackening of the run, which will permit the cannery to 
catch up with its hoard of fish. But the run sometimes continues 

ee a ae 
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for an unexpected period, and the weather may turn exceptionally 
warm. ‘Then the stalest fish of the accumulated lot must be canned 
each day, or one or more days’ catch must be thrown away. The 
regulation should be so enforced that not more than one day’s surplus 
shall be on hand at any time. This would remove all dangers from 
the Bristol Bay pack and would at the same time be a powerful aid 
to conservation of the fisheries. 

PORT MOLLER AND HERENDEEN BAY. 

These localities could not be visited during the past summer, but 
one of the authors investigated the source of the runs of red salmon 
to this region in 1918, and found that contrary to the opinions of 
some packers the Bear River and the Sandy River produced, during 
that year at least, all the red salmon there captured. The Bristol 
Bay run in 1918 was very large, but no part of it skirted close in shore 
as far to the southward as Port Moller. Whether it ever has done so 
must now be judged by indirect evidence. For three years in succes- 
sion, including 1919, yields of red salmon from this district have 
been very poor. Still, the amount of the decline is not as great as 
appears from the pack report of the only company which has oper- 
ated for a term of years in the Bear River region. The Pacific Ameri- 
can Fisheries captured about 1,125,000 red salmon off Port Moller 
in each of the years 1915 and 1916. In 1917 their capture was 
reduced to about a quarter of a million, and in 1918 it had recovered 
to half a million. But 1917 is the year in which the three canneries 
of Herendeen Bay began to compete for the Bear River and Sandy 
River salmon, which prior to that date had been solely at the disposal 
of the Pacific American Fisheries. If prior to 1917 the latter com- 
pany were in fact, as seems probable, capturing a very large per- 
centage of the available fish and if the total escape were very small 
the advent of the new companies could do little more than subdivide 
the year’s product among the four participants. Making comparison 
on this basis, it is seen that whereas the catch in 1915 and 1916, by 
the Pacific American Fisheries was about 1,125,000 fish, in 1917 the 
combined captures of the four canneries were nearly 800,000 red 
salmon and in 1918 over 950,000 red salmon. 

While the reduction in these years is notable and, in connection 
with the reduced pack which has followed in 1919, gives ground for 
rave apprehensions concerning the future yields of Bear and Sandy 
ore, it was not unexampled. Fully as great has been the falling 
off in many other overfished rivers. From this point of view, there 
is no necessity for assuming in explanation of the occurrences the 
former participation of any portion of the Bristol Bay run. 

From another point of view, such participation becomes improbable. 
It is alleged to have occurred in 1915 and 1916, two years in succes- 
sion, and then in subsequent years to have failed to make itself felt at 
the mouths of these rivers. According to this theory, the stream of 
Bristol Bay fish moved farther from shore and became inaccessible to 
this part of the coast on the very year in which new canneries began 
operations there, and this diversion of the run has continued each 
year since that time, irrespective of the size of the Bristol Bay run, 
which was larger in 1917 and in 1918 than in the two preceding years. 

Taking all the known facts into consideration, it is believed that 
the red-salmon captures in the Bear River region have been local 
fish bound for Bear and for Sandy Rivers and that the reductions 
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which have undoubtedly occurred in these runs have been the result 
of previous overfishing. 
A partial suspension of the fishing operations in this region is 

recommended to permit a recovery of the run, but there seems to be 
no way of enforcing more stringent restrictions under the present 
law. No fishing is conducted in Bear or in Sandy Rivers, nor within 
the prescribed distance outside the mouths of these streams. But 
owing to the favorable configuration of the beaches and offshore 
slopes, and the considerable stretches of coast off which these fish 
school up before entering fresh water, the purse seines are very 
effective. These, with the two traps located at the legal distance 
either side of the mouth of Bear River, come perilously near effec- 
tually blocking the passageway to the river. 

This is another instance of the hopeless insufficiency of the present 
law, which places beyond the jurisdiction of the Secretary of Com- 
merce the aE approaches to the mouths of the rivers, however 
seriously the form of fishing there may menace the salmon supply. 

IKATAN AND MORZHOVOI BAYS. 

A brief visit to this district produced certain observatious in con- 
tinuation of those made by one of the authors the preceding season. 

No red-salmon stream exists in Ikatan Bay, or in the immediate 
vicinity, toward which the red salmon captured in that region are 
headed. The heavy schools which pass near the Ikatan beaches are 
bound elsewhere and dip into the bay for unknown reasons. Similar 
movements of migrating salmon are known elsewhere, as for example, 
considerable numbers of Karluk fish which school off the southern 
shore of Uyak Bay. At Ikatan their movements may conceivably 
have some relation to the opening of False Pass into the upper end 
of Ikatan Bay. False Pass 1s the only channel east of Unimak Pass, 
which connects the Pacific with Bering Sea. Tidal currents rush 
through this pass with great velocity, and a certain admixture of the 
waters of the two seas undoubtedly occurs. Whether any physical 
feature is here presented which forms a passing attraction to the 
migrating fish, can not be stated. ; 

Although the Ikatan fish are bound elsewhere, they are not bound 
for Bristol Bay, nor is it believed they traverse False Pass in any 
numbers. They belong to the southern side of the peninsula and 
find their spawning grounds principally in Morzhovo1 Bay and at 
Thin Point. So, although not spawning in Ikatan waters, they are 
local communities of fish destined for small streams which are at no 
great distance. In all cases of this kind, care must be exercised not 
to overfish the district and exhaust the runs. The danger of doin 
this is always magnified when local conditions render the schools o 
salmon particularly susceptible to attack. In many districts, the 
spawning runs first become evident when they school immediately 
off the mouth of the river. If fishing conditions are there unfavorable 
the percentage of escape will probably be large. But the Morzhovoi 
and Thin Point fish, which school up off Ikatan, pass before long 
beaches in which traps can be driven, and in waters where the purse 
seines are effective. They sustain a double attack, either of which 
is of great magnitude. Here again, it seems impossible adequately 
to protect an important school of fish, because no authority to 
restrict fishing along the salt-water channels has been conferred on 
the Secretary of Commerce. Yet it is believed possible wholly to 
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destroy this run for commercial uses by continuing the policy of un- 
restricted competition which now exists. A third cannery has re- 
cently been constructed to draw on this run and is planning an 
increase in its operations. And three other canneries, situated unfor- 
tunately where adequate supplies were locally not available, have 
sent fleets of purse-seine boats to Ikatan. It is believed the district 
can not sustain fishing on such a scale, but it is not possible, under the 
existing law, to devise a remedy. 

KARLUK RIVER AND LAKE. 

An examination of Karluk Lake and River was made July 25 and 
26, the observers walking across the trail from the head of Larsen 
Bay to a point on the Karluk River, proceeding thence by boat and 
on foot to the lake. After inspection of all the spawning beds along 
the lower half of the main lake, the river was descended to its mouth, by 
boat. It was regretted that time did not party an examination of the 
upper half of the main lake and of the smaller lake and its tributaries. 

On the way up river from the portage to the lake but few 
salmon were seen, but at the Bea lower end of the lake, imme- 
diately above the outlet, a large school of salmon was found, con- 
sisting of fish that were not yet completely ripe and ready for spawning. 
‘These fish were lying relatively still, unless disturbed, when they would 
rush off in a body, with a great roar of breaking water. It was 
estimated that there were between 2,000 and 3,000 fish in this school. 

Passing along the western shore of the lake, scattered salmon were 
found, and schools of no great size were about the mouths of all the 
small creeks that dash down the abrupt slopes on that side of the 
lake. Salmon were trying to ascend all these small streams, making 
frantic efforts to pass up through the broken water which forms a 
series of waterfalls and rapids among great rocks and coarse bowlders. 
‘hese streams seemed wholly unfitted for spawning. They were 
short, violently rapid wherever seen, and appeared to be without 
quiet gravelly reaches where-spawning could be successfully accom- 
plished. The shallower portions of the lake, in depths where fish 
frequently spawn, were on the west side also for the most pari 
totally unsuited for spawning. The bottom was thickly covered with 
coarse cobblestones and bowlders, without finer materials in which 
nests could be excavated. Here and there were gravelly or sandy 
beaches of small extent, but none of those on the west side of the lake 
gave evidence of being extensively used by the salmon. 

Crossing to the eastern shore, there were found larger and longer 
streams, rapid brawling creeks, with coarse bowldery beds, but far 
more practicable than the creeks of the west side. As the mouths 
of the streams were approached, dead salmon that had drifted out 
after spawning lay thick on the bottom of the lake, and upon wading 
up the rough beds of the creeks, dead salmon were found lying 
everywhere, lodged among the bowlders or stranded on the shallows. 
Spawning, however, was vigorously in progress. The creeks were 
fairly beset with living fish seeking to spawn among their dead com- 
rades, while off the mouths were small schools, from which a constant 
series of recruits passed up the rocky incline to take the place of those 
exhausted and dying. No gravel bars or quiet reaches were seen, 
and while these streams were the least unfavorable of those observed 
entering the lower half of the lake, it seemed incredible that any large 

35286°—21——34 
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number of salmon could successfully conceal their eggs in the narrow 
sand intervals between the rocks. As a matter of fact, loose eggs 
were seen passing down the current to the lake. 

The eastern shore of the lake in its lower portion has long stretches 
of sandy and gravelly beaches, which seem well suited to serve as 
spawning beds, so far as the nature of the sediment was concerned. 
But the salmon did not congregate along this shore except at the 
entrance of larger or smaller creeks, and there was no evidence that 
these beach gravels were availed of to any considerable extent. 

One of the lowest streams to enter on the eastern or right shore of 
the lake had a very different character from the others. It was a 
short stream, apparently not more than a mile in total length, and 
was spring-fed. Near the upper end it expanded to cover a basin 
which contained several acres, and at that time was 2 or 3 feet deep. 
Below this so-called lake, the channel was gently inclined, with a 
series of pools connected by gently-flowing stretches. Near the 
mouth the slope became steeper, but the stream was never turbulent. 

This creek has certain characteristics that on cursory examination 
seem to fit it for hatchery purposes. Natives affirmed that it does 
not freeze in winter, being unlike all the other creeks in this respect. 
It contained but few spawning salmon, however, fewer than any 
other stream examined, a circumstance that can not be accounted 
for, unless possibly the temperature of the spring-fed stream was lower 
than is found in the other tributaries of the lake. 

The salmon seen near the outlet of the lake, those around the 
shores, and those living, dead, and dying in and about the streams, 
are estimated at 5,000 or 6,000. Itis impossible to give any opinion as 
to the adequacy of the escape to the lake during the present season. 

On the way down the river, especially in the very rapid portion 
below the point where the trail fakes off to Larsen Bay, many fresh- 
run red salmon were seen working their way up against the current, 
or resting under the lee of the coarse bowlders, which almost every- 
where form the bottom of this portion of the river. “There were no 
eddies of consequence along the banks, and the salmon were distrib- 
uted throughout the width of the river. It was impossible to form 
any estimate of the numbers present, but there must have been many 
hundreds of them in the river. 

The writers were impressed with the unfavorable nature of the 
grounds examined, by thei small extent, and by the unbroken suc- 
cession of spawning fish which continue to occupy these small creeks 
during the Hote season. Knormous waste of eggs must accompany 
this condition, and as the test of the efficiency of any hatchery lies in 
its advantage over natural propagation, under the local conditions in 
which it operates, it is believed that a red-salmon hatchery on Karluk 
Lake would operate to the very material advantage of the salmon run. 

it is recommended that a thorough survey be made of the lake and 
river during the fishing season of 1920 by a party of two, one member 
being a practical hatchery man and the other a scientist. A survey 
should be made of a transportation route from Larsen Bay to the 
lake, a hatchery site gong be selected with full knowledge of the 
conditions throughout the year, and the distribution of the salmon 
should be studied throughout the lake spawning beds. As accurate 
a census as possible should be made of the spawning fish. 
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FISHERY INDUSTRIES OF THE UNITED STATES. 
REPORT OF THE DIVISION OF STATISTICS AND METHODS OF 

THE FISHERIES FOR 1919. 

By Lewis Rapcuirre, Assistant in Charge. 

INTRODUCTION. 

On the basis of canvasses of the fisheries made in the last decade, 
the present annual production of fishery products in the United States, 
including Alaska, is estimated to be about two and one-half billion 
pounds, valued at approximately 80 million dollars to the fishermen,’ 
an industry employing more than 200,000 persons. For the fiscal 
year ended June 30, 1918, the value of the imports of fishery products 
was $26,268,014 and of exports, $57,017,427. p 
Among the important functions of the Division of Statistics and 

Methods of the Fisheries of the Bureau of Fisheries in its relations 
with the commercial fisheries are the following: (1) Studies of the 
methods of conducting fishing operations for the purpose of effecting 
improvements and revealing the use of unnecessarily destructive or 
unprofitable methods; (2) the development of improvements in the 
methods of handling, distribution, and marketing of fishery products; 
(3) technological investigations of the underlying scientific principles 
governing the preservation of fishery products in erder to standardize 
methods and effect improvements and economy of operation, to 
determine feasibility of preserving fishery products by untried 
methods, and to discourage the use of unsatisfactory, wasteful, or 
uneconomical practices; (4) to introduce useful foreign methods or 
processes of capture, preservation, and utilization of fishery products; 
(5) to develop the use of the by-products of the fisheries and the 
unutilized products of the sea to the greatest economic advantage; 
(6) to increase the demand for the little used or neglected fishes and 
fishery products for food; (7) to collect the statistics of the fisheries 
and fishery industries; (8) to study the vessels and boats employed, 
for the purpose of effecting improvements; (9) to study and develop 
fishing grounds and fisheries for hitherto unutilized fishes; and (10) 
to disseminate information bearing on the commercial fisheries. For 
the conduct of its work in these fields during the fiscal year beginning 
July 1, 1919, Congress appropriated $15,000. 

SUMMARY OF OPERATIONS. 

During the year the Bureau has aided in the development of 
fisheries for black drum, sharks, and porpoises and in increasing the 

1 The value of Alaska’s fishery products in 1918 as prepared for market was $59,154,859, but the estimated 
value of the fish to the fishermen was only about $11,000,000, which is the amount included in the 
estimate given above. 
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use of black drum, grouper, mussels, red drum, whale meat, and 
other neglected fishery products for food. By means of practical 
demonstrations and lectures, many persons have been more fully 
acquainted with the dietetic qualities of fish, have been encouraged 
to use this wholesome food in larger quantities, and have been shown 
that certain of their prejudices against its use were without founda- 
tion. 

Efforts to increase the use of the by-products of the fisheries to 
the most economical advantage have been continued. The more 
extended use of fish and shrimp waste, its manufacture into fish 
meal as an animal feed, the use of the hides of sharks, porpoises, 
and other unutilized aquatic animals for leather, the drying of shark 
fins for the oriental trade, and the like have been encouraged. 
Analyses have been made of the liver oils of several species of 
sharks, of tuna oil, etc., to determine more definitely their individual 
properties and the uses to which they appear best suited. 

The construction of the Fishery Products Laboratory in Washing- 
ton, begun in December, 1918, was completed the following June, 
and the equipment of it is practically complete. Various important 
investigations have been inaugurated, such as a technological study of 
the methods of salting fish, experiments in the recovery of old salt 
and brine for reuse, a preliminary examination of some of the features 
of foreign methods of freezing fish in brine, development of possible 
methods for the production of essence d’Orient from the scales of 
native fishes, and some preliminary tests of the practicability of 
putting noncommercial sponges to commercial uses. At its experi- 
mental laboratory at San Pedro, Calif., methods of canning the 
Pacific coast mackerel have been developed, considerable attention 
has been given to canning other local fish, such as barracuda, bonito, 
and rockfishes, and the fishing industry of that coast has been given 
all possible assistance. 

etailed statistics of the vessel fisheries centermg at Boston and 
Gloucester, Mass., Portland, Me., and Seattle, Wash., have been 
collected and the results published in the form of monthly and annual 
bulletins for trade use. <A statistical canvass of the coastal fisheries 
of the South Atlantic and Gulf States for the calendar year 1918 
was begun early in 1919 and nearly completed by the end of the year. 
In addition, canvasses of the shad fishery of the Hudson River for 
1919 and of the shad and river herring fishery of the Potomac River, 
also for 1919, have been made. With the exception of the coastal 
fisheries of the South Atlantic States, the present report contains 
the results of these canvasses, together with the detailed tables of 
the canvass of the fisheries of the Great Lakes for the calendar year 
1917 and the fishery products received at the Municipal Fish Wharf 
and Market, Washington, D. C., for 1919. Statistics of Alaska 
fisheries are collected annually and published in the Bureau’s annual 
report on Alaska Fisheries and Fur Industries. 

The madequacy of the present personnel for this division’s part of 
the Bureau’s work has called for the maximum of service from its 
members to complete the program outlined above. This has been 
given loyally ‘at a time when higher compensation and much more 
adequate returns for their labor could have been obtained elsewhere. 
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AID IN DEVELOPMENT OF FISHERY FOR BLACK DRUM. 

The black drum (Pogonias cromis) is a predacious fish, very 
destructive of oysters, particularly on cultivated beds, where the 
oysters occur singly and may the more readily be seized and crushed. 
This species is quite common on the South Atlantic and Gulf coasts, 
migrating northward along the coasts of the Middle Atlantic States 
in summer. It not uncommonly reaches a weight of 60 pounds or 
more. Complete data as to the movements of the fish and the 
possibility of establishing a regular fishery have been lacking, and 
the demand for the freak fish fiias been insufficient to care for the 
catch. In fact, the fishermen frequently avoid taking it in their nets. 
An examination of samples of canned black drum indicates that it is 
excellent for this purpose, resembling the meat of poultry. 

Wishing to provide persons interested in the development, of the 
fishery with more detailed information as to localities im which the 
fish might be taken in commercial quantities and as to seasons of 
abundance, an assistant was detailed to visit the principal fishing 
centers on the Gulf coast. On the Florida coast south of Tampa 
the black drum is reported to be plentiful for about four months of 
the year, beginning with April, and at Cedar Keys, throughout. the 
year, being taken principally in Withlacoochee Bay, on Port English, 
and Waccassassee and Suwanee Bars. Cedar Keys would, therefore, 
appear to be the most promising point on the Florida coast for a 
fishery. To the westward conditions are less favorable, the fish 
being very scarce at Pensacola. At Mobile, Ala., the fish is said 
to be plentiful throughout the year, but up to the present season 
there had been no demand for it. At Biloxi and Gulfport, Miss., 
it is scarce; in Louisiana waters some are taken throughout the year, 
but no large schools are observed. At Galveston, Tex., a few are 
taken in all months. Corpus Christi supports a fishery, but the 
demand has lately fallen off as a result of publicity wrongly intimating 
that the fish were unfit for food. At Poimt Isabel about 70 per cent 
of all fish taken are reported to be drum. These are taken throughout 
the year with pocket nets; that is, drag seines provided with pockets. 
The seines are 300 to 500 feet long of No. 24 cotton twine, 1{-inch 
bar mesh. Point Isabel appears, therefore, to be the most promising 
place on the Gulf fora fishery. Fish from this point and from Mexico 
are re-iced and shipped to market from Brownsville, Tex., the fisher- 
men receiving about 2 cents per pound for the catch. 

INCREASING THE USE OF FISH AS FOOD. 

DEMONSTRATIONS IN FISH COOKERY. 

In previous reports attention has been called to the practical 
demonstrations and lectures in fish cookery initiated by the Bureau 
in May, 1918. These were intended to extend the use of cheaper, 
more abundant species in each locality, to introduce appetizing, 
inexpensive methods of cooking fish while conserving labor and elimi- 
nating the use of expensive cooking fats and oils, and to encourage 
the use for food of parts of the fish usually discarded. At the begin- 
ning of 1919, the holdings of fish in the cold storages of the country 
were about double normal, with the result of imminent danger that 
large quantities of these fish saved during the war period would have 
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to be destroyed for lack of markets. On this account demonstrations 
on the west coast were brought to a close in January, 1919, and the 
demonstrators detailed to the middle west, giving a series of demon- 
strations in St. Louis, Chicago, Minneapolis, St. Paul, Cincinnati, 
and Cleveland. At these meetings special attention was directed to 
the value of frozen fish for food, particularly to the little-known 
varieties with whose merits the average housewife was unacquainted. 
A successful series of demonstrations was later given in Boston and 

Cambridge, Mass. To enable local agents of the States Relations 
Service of the Department of Agriculture to profit from training in 
this field and extend its benefits to their respective communities, 
one of the Bureau’s assistants gave demonstrations in Key West, 
Miami, West Palm Beach, Titusville, and St. Augustine, Fla.; in 
Savannah, and Valdosta, Ga.; at the Agricultural and Mechanical 
College of Mississippi; and before a gathering of State agents in 
Washington, D. C. 

It is the consensus of opinion, as attested to verbally and by letter 
by those attending the demonstrations, that the housewives are very 
grateful to their Government for its interest in their problems of pro- 
viding wholesome protein food at low cost. The value to the trade, as 
evidenced by reports of increased demand for fish in places in which 
demonstrations have been given, is well vouched for. During the 
year in which this work was conducted more than 125 demonstra- 
tions were held, by means of which approximately 15,000 persons 
were reached directly and many more indirectly. 

In reviewing the work, consideration should be given to the fact 
that proteim is the high-priced element of food; that fish compares 
favorably im protein content and digestibility with meats; that our 
estimated annual per capita consumption of meat is more than 160 
pounds, while that of fish is only about 18 pounds; and that our 
fisheries annually yield millions of pounds of food fishes which are 
not so marketed, due in large part to lack of demand by the consum- 
ing public. Although the value of these demonstrations has been 
attested by the consumers, home demonstration agents, the trade, 
and others, and although the Bureau has been urgently requested 
to continue this work, it was compelled to abandon it in June for 
lack of funds, 

In addition to the practical demonstrations in the field, experi- 
ments have been made to determine the best’ methods of preparing 
various fishery products for the table. This has been confined largel 
to products with which the housewife was little acquainted. Suc 
information has been supplied directly to the trade or used in the prep- 
aration of economic circulars. A cookbook on fishery products has 
been prepared, but will be broadened in scope before it is published. 

GROUPERS. 

The groupers occur in abundance on the east coast of Florida and 
on the snapper banks in the Gulf of Mexico, where they outnumber 
the more highly prized red snappers. Until quite recently the snap- 
per fishermen were required to limit their catch of proper to from 10 
to 25 per cent of the fare because of lack of demand. Gradually this 
evenings was increased until during the war period, when the num- 
er of vessels operating and men engaged were considerably reduced, 
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the demand equaled or exceeded the catch. With the return of men 
and vessels to the fishery, production again exceeded demand. 

With the object of preventing needless waste of these fish and in- 
creasing efficiency of operations with reduction in cost of product to 
the consumer, the Bureau undertook to develop larger markets which 
would absorb the entire catch. For this purpose it issued an illus- 
trated placard recommending these firm, white-meated fish and an 
economic circular containing recipes for preparing them for the table, 
and detailed an assistant to aid in encouraging the use of these fish 
‘In cities in the South. In this campaign particular attention was 
given to encouraging dealers to handle the groupers, to mstructing 
them in the best methods of preparing the fish for sale, and to increas- 
ing their use by restaurants and cafés. Groupers are usually shipped 
headed and gutted. For sale to the consumer it appears desirable to 
skin the fish and remove the fins. They are then suitable for filleting. 
These operations, as described in Economic Circular No. 44, follow: 
Lay the fish on its side, with the head end pointing toward you and the back toward 

the knife hand (the hand with which the operator uses the knife). Insert the knife 
to a depth of 1 to 14 inches behind the end of the back fin and draw the length of the 
fish, cutting close to the fin, thus severing the skin and the flesh from tail to head. 

Turn the fish end for end, laying it on its other side, and repeat as above, drawing 
the knife along the length of the fin from the head to the tail. Using a piece of burlap 
to prevent the hand slipping, or a pair of pliers, catch the back fin at the front end 
and pull it out. 

Turn the fish, tail pointing from you and the belly toward the knife hand. Grasp 
the pectoral fin, the fin just back of the gills, in the free hand and thrust the knife 
into the fish just back of it and cut both ways. The collar bone, which is thus cut loose, 
is removed by pulling on the fin. The small, thin bone remainiug, which connects 
the hide and meat, is removed with a stroke of the knife. Repeat the operation on 
the other side. 

Turn the fish, tail pointing toward you and the belly toward the knife hand. Com- 
plete the splitting of the fish, and remove the belly fins. With pliers or a piece of 
burlap catch the corner of the hide at the head end nearest the back and strip off by 
pulling toward the tail. Repeat the process for the other side and complete the re- 
moval of the skin and tail by a stroke of the cleaver at the base of the tail fin. 

It appears that the results which the Bureau expected to accom- 
lish have in a measure been negatived by other factors, such as labor 

difficulties. 

INCREASING THE USE OF BY-PRODUCTS OF THE FISHERIES. 

The development of uses for the by-products of the fisheries and 
the tinged products of the sea to the greatest economic advantage 
represents one of the most promising fields for research and for in- 
creasing the Nation’s resources open to the Bureau. Although handi- 
capped through lack of provision for the permanent employment of 
an adequately trained technologist and for funds, it has continued its 
efforts in this field in so far as its limited facilities will permit and has 
achieved results cited in the folowing pages which indicate the im- 
portance of the work and the possibilities of saving fishery products 
possessing a value many times the cost of the service. Among its 
activities mention should be made of the results of its efforts to in- 
crease the use of fish waste and waste fish for conversion into oil and 
scrap for fertilizer, to encourage the production of fish and shrim 
meal as an animal feed, the use of the hides of fishes and other unutil- 
ized aquatic animals for leather, the development of a fishery for 
sharks, and the reestablishment of fisheries for porpoises, sea lions, 
hair seals, and other unutilized aquatic animals. 



10 FISHERY INDUSTRIES OF THE UNITED STATES. 

FISH OILS. 

The demands and uses for fish oils are increasing and the prices are 
unusually high. Among the various uses are the following: Drying 
oil in paints and varnishes, stuffing grease for leather, in soap-making, 
lubricating compounds, tempering steel, screw-cutting, and cordage 
manufacture, for medicinal and illuminating purposes, in the manu- 
facture of rubber substitutes, top dressings for automobile tops, awn- 
ings, tents, and the like, in lard substitutes, etc., after hydrogenation. 

In recent years the annual production of fish oils has ranged from 
about 5 to 6 million gallons. Of this, more than half is menhaden oil, 
whale, sperm, and herring oil being produced in appreciable quanti- 
ties with smaller amounts of other ae such as skate shark liver 
(including dogfish), salmon, tuna, sardine, porpoise blubber and jaw 
ouls, seal, and walrus. Imports entered for consumption for the fiscal 
year ended June 30, 1918, amounted to 4,881,982 gallons, valued at 
$3,638,749, and exports in that year were 455,629 gallons, valued at 
$446,589. 

Realizing the importance of determining more definitely the special 
properties of those ouls for which such information was lacking, to 
indicate the uses to which they are best suited, the Bureau has made 
analyses of the body and liver oils of species of sharks, of skate-liver 
oil, tuna and yellowtail oil, and has furnished the educational bureau 
of the Paint Manufacturers’ Association of the United States various 
samples of fish oils for analysis and trial as to suitability for use in 
the manufacture of paints and varnishes. 

Albacore or tuna (Germo alalunga) oil is particularly interesting 
because of its excellent drying qualities. It possesses very little 
unsaponifiable matter and little odor and is pale in color. Drying 
tests made by the director of the educational bureau of the Paimt 
Manufacturers’ Association of the United States showed that it dries 
even more rapidly than linseed oil. The 1919 production of albacore 
(Germo alalunga), yellowfin tuna (G. macropterus), and bluefin tuna 
(Thunnus thynnus) oil in southern California is estimated to exceed 
100,000 gallons. An analysis of the albacore oil gave the following 
results: Specific gravity at 15.5° C., 0.9298; acid value, 0.24; saponi- 
fication value, 195.9; iodine value (Hanus), 184; refractive index 
(40° C.), 1.4755; titer test of fatty acids in degrees centigrade, 20.8°; 
neutralization value of fatty acids, 182.5; mean molecular weight of 
fatty acids, 307; total unsaponifiable matter 0.80 per cent. Tests 
with the oil of the vallewiail (Seriola dorsalis) indicated that it was 
fully as satisfactory for the manufacture of paints as menhaden oil, 
but not as good as the albacore oil. Its color was light and its odor 
not strong. 

There is need for more exhaustive investigations of fish oils, for 
determining definitely the qualities of the oils of various species of 
sharks, skates, and other fishes serving as sources of supply of fish 
oils; for determining more definitely the possibilities of hydrogen- 
ating fish oils for use for edible purposes, their nutritive values based 
on investigations by experts in vitamines, etc. On the subject of 
hydrogenation, Bulletin No. 769 of the United States Department 
of Agriculture, February 10, 1919, page 39, states: 

itecently a refining process in which hydrogen instead of steam is used to blow the 
oil has been developed. It appears that it is now possible to remove the disagreeable 
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odor and flavor from some kinds of fish oils and render them suitable for food. For 
several years whale and possibly some fish oils have been hardened by hydrogenation 
in Norway and Germany, and within the last six months a lard substitute made in 
this way from Pacific coast herring has appeared on the American market. 

Before the war whale oil was being hydrogenated in Norway, the 
Netherlands, and Germany, and a plant is now in operation in 
England capable of caring for all whale oil likely to arrive. The 
hardened fat is white, odorless, and tasteless. It is used as a sub- 
stitute for tallow and the best quality for margarine. 

FISH SCRAP. 

The annual production of scrap for fertilizer will approximate 
60,000 tons. In 1918, on the basis of available data, the production 
of menhaden scrap amounted to nearly 50,000 tons, that of sardine, 
salmon, tuna, etc., on the west coast, including Alaska, to more than 
2,300 tons (exclusive of fish meal), and that of the Alaska whale 
fishery to 850 tons. Additional material is produced in New England, 
especially in connection with the fishery for sardines and herring; 
in the States bordering on the Gulf of Mexico, principally from 
shrimp waste; on the Great Lakes, etc. The use of sardines for 
conversion into oil and scrap or meal on the coast of southern Cali- 
fornia appears to be on the increase, over 33 million pounds having 
been reported so used in 1919. It is reported that a ton of sardines 
will yield up to 25 gallons of oil and 500 pounds of meal or scrap. 

Persons in the fisheries have been encouraged to save their fish 
waste and have been furnished information regarding methods 
and machinery. To care for the comparatively small quantities 
of waste, there appears to be need for an efficient and imexpensive 
plant—one that is capable of reducing the oil content of the scrap 
to a low percentage. 

FISH MEAL. 

To meet the increasing demand for protein feeds for hogs, cattle, 
and poultry, the Bureau has continued to urge upon the manufac- 
turers employing fish waste the importance of using such of their 
products as are suitable for manufacture into fish meal. As the 
menhaden industry affords the greatest prospective source of supply, 
particular attention has been given to this field. The shrimp fishery 
of the south Atlantic and Gulf States is another promising field, in 
which until recently not more than 50 per cent of the waste has been 
used. One of the Bureau’s assistants who visited this field during 
the year estimates that this industry is capable of yielding from 7,500 
to 10,000 tons of raw waste, equivalent to from 1,500 to 2,000 tons 
of scrap or meal per annum. At the time of his visit, this waste was 
not being utilized in the Apalachicola and Fernandina (Fla.) districts, 
nor in the St. Marys and Brunswick (Ga.) section, districts which 
should supply about three-eighths of available material. The bulk 
of that now saved is in the Barataria Bay district, the center of the 
shrimp-drying industry, in which the shrimp are sun-dried on large 
wooden platforms. 'The heads and shells are a by-product. It is 
believed that the successful solution of the problem will require the 
use of rotary driers, and at least three companies made provision 
during the year for the saving of this material. 
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Samples of shrimp meal analyzed contain from 43 to 56 per cent 
protein. Following is an analysis of one sample: 

Per cent. 

Moisture 2. See eur aes CE, DEVE Ge SES ed Bed en ne en ee Leet fe 5.03 
Aisha (22 20k pO ey aie US ae ie ew a igh 9 Jue Wg oe a Ep ee ay 29.89 
Fat (ether extract) ise s.r tiir a= ciec eos ete ie ale eee mee rere ae ie oe 3. 62 
Protein 9394 Veto 5 PRAT URE. Beh LRRD 0 SRE es ie Daye ee Ao ee a Ee 47.44 
Undetermined sy) 00:5. Ee i. Fs. Paar Ord Ee NARs perte Seer PEL OR IGED ABR EIR 15. 02 

The Bureau of Animal Industry of the United States Department 
of Agriculture has cooperated very effectively with the Bureau in 
this field in the conduct of feeding experiments with fish and shrimp 
meals to hogs and in directing the attention of hog growers to the 
value of these products as feeds, thus rendering material aid in 
assuring those in the fisheries of a market for their product. In an 
experiment of the Bureau of Animal Industry, conducted at the 
Government Experiment Station, Beltsville, Md., in which two lots 
of 15 pigs were fed fish meal and shrimp meal for a period of 91 days, 
the results indicated that shrimp meal was fully the equal of fish 
meal. It is believed that elements other than the proteins, such as 
the mineral elements, vitamines, etc., tend to enhance the value of 
this material. 

Grayfish meal has been furnished the Bureau of Animal Industry 
for a feeding test, the results of which were comparable to those 
obtained by feeding with menhaden meal. Although the grayfish 
meal contained a high percentage of oil, no flavor of fish could be 
detected in the flesh of the hogs killed at the end of the feeding 
experiment. Arrangements are bemg made for additional feeding 
tests to ascertain more definitely the safety with which meals con- 
ore a high oil content or made from decomposed materials may 
e used. 
The American consul at Odense reports that in Denmark & shell- 

fish meal made from the blue mussels which are found in large num- 
bers along the Danish coast is now on the market in that country 
as a poultry feed and has proved very satisfactory for increasing 
e8s production. An analysis of the dried meal made at an agri- 
cultural experiment station quoted from Commerce Report No. 32, 
February 7, 1919, follows: 

Lime (in the form of ashes), 71.41 per cent; sugar, starch, and other organic matter, 
13,21 per cent; nitrogenous matter, 11.64 per cent; fats, 1.68 per cent; and water, 
2.06 per cent. 

Comparatively little fish meal was produced in this country prior 
to 1914. Beginning with that year the production on the west coast 
has steadily increased, the 1918 production of the coastal States and 
Alaska being about 8,684 tons. An assistant who visited the prin- 
cipal centers of production in southern California during the year 
reports no differences in character of material or process of manu- 
facture of meal or scrap except in a few instances in which the ground 
scrap is called meal. Until more detailed information is available 
regarding the results of feeding fish meal it is believed that only fresh 
waste should be used in its manufacture and badly decomposed waste 
made into scrap for fertilizer. Some kinds of meal do not require 
grinding. This is stated to be the case for meal made from sardines 
in which the steam, or so-called batch, drier is used. If a hot-air 
drier is employed, grinding may be necessary to reduce the material 
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to the proper degree of fineness and to break up any small, sharp- 
patted bones or spines. This was found necessary for menhaden 
meal. The most practical type of grinder for breaking up such bones 
appears to be the swing-hammer type, in which swinging hammers 
revolving at about from 2,500 to 3,000 revolutions per minute knock 
the material against a screen. 

As evidence of the results of the Bureau’s efforts, it may be added 
that in the menhaden and shrimp industries about 2,500 tons of 
meal were produced in 1919 and no difficulties in marketing it at 
reasonable prices reported. It is believed that the present annual 
production of meal from fishery products approximating 10,000 tons 
may be doubled without difficulty and with improvements which 
will keep menhaden fresh until they reach the factory at least 
trebled. It may be noted that a classification for fish meal is in 
effect in the three classification territories of the railway companies, 
and class rates on this commodity between given points are obtainable 
by application to the proper railroad officials. 

FISH LEATHER. 

The work of the Bureau in encouraging the development of a fish- 
leather industry has resulted in important progress in this field. The 
tanning of the hides of sharks and rays into leather which is soft and 
ee and of ample strength for many uses is now an established 
act, and keen interest is being shown in the development of fisheries 

for these forms to make available regular supplies of basic materials 
in quantity production. The use of the hides of porpoises, whales, 
sea lions, and other unutilized aquatic animals is also imereasing. 
One tannery is now devoted to the production of fish leather, a 
second is in course of construction, and others are preparing to engage 
in the industry. 

SHARK FINS. 

The Bureau has been instrumental in the saving and drying of 
shark fins, which are a delicacy highly prized by orientals. In one 
city in this country the demand now exceeds the supply, the best 
erades commanding from 65 to 75 cents per pound. 

The trade is furnished with descriptive matter for the preparation 
of the various by-products, oils, scrap, meal, hides for the tanner, 
and fins, and with information as to where the various commodities 
may be marketed. 

TECHNOLOGICAL INVESTIGATIONS. 

In the 1918 report attention was called to the construction and 
equipment of a Fishery Products Laboratory in Washington for the 
conduct of technological investigations in the fisheries. Although 
its activities have been greatly restricted by the limited personnel 
and provision for the work, the results achieved in the investigations 
regarding the salting of fish, the studies of fish oils, recovery of used 
brine and salt, prelimimary studies of the production of essence 
d’Orient from fish scales, and the different methods of refrigeration, 
the direction of the investigations in the canning of fish in southern 
California, and provision for the proper handling of minor problems, 
have emphasized the need for the conduct of such work on a larger 
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scale. The sundry civil appropriation act of July 19, 1919, contains 
provision for an additional assistant for the Fishery Products Labo- 
ratory, but in the examination held before the end of the calendar 
year no applicant qualified. 

DETERMINATION OF PRINCIPLES OF PRESERVATION OF FISH WITH SALT. 

Recent reports have contained reference to the technological inves- 
tigations on the preservation of fish with salt, initiated for the 
purpose of determining the basic principles governing this method of 
preservation, to effect improvements in present practices, and to 
develop satisfactory methods of salting fish at higher temperatures 
and therefore in warm climates. The preliminary investigation has 
been completed and the results published in Bureau of Fisheries 
Document No. 884, ‘‘Some Considerations Concerning the Salting of 
ae by D. K. Tressler. A brief summary of some of the results 
ollows: 
On the assumption that the more rapidly salt penetrates the flesh of fish the sooner 

will decomposition be stopped, the first work aimed to determine the rate of penetra- 
tion of salts of different qualities into the flesh, the squeteague being used. Small 
amounts of calcium chloride or magnesium chloride retarded the rate of penetration 
of pure salt (sodium chloride), but produced a firmer, whiter fish than the pure sodium 
chloride. Other impurities, such as the sulphates, had a similar though less notice- 
able effect. In this connection it may be of interest to note that analyses of com- 
mercial salts reveal the fact that they vary greatly in purity. Solar salts are of 
lesser purity than salts prepared by evaporation in open or vacuum pans, and most 
domestic salts are of greater purity than foreign salts available in large quantities. 
The purest brands obtainable at reasonable cost contain between 99.5 and 99.75 per 
cent of sodium chloride. 

As the rate of penetration in itself was an insufficient index of the keeping qualities, 
it was considered essential to provide some means of measuring the amount and rate 
of decomposition of protein in order to determine the amount of decomposition taking 
place in the course of salting any lot of fish, and thus test the value of the various 
methods. Having salted fish with prepared salts containing different amounts of 
the common impurities (calcium, magnesium, and sulphates), the rate of protein 
decomposition was estimated by determining the amounts of amino-acid nitrogen 
formed. In this manner the preservative action of the various salts on the protein of 
the fish was estimated. Calcium and magnesium salts and sulphates cause an increase 
in decomposition and therefore produce a less perfect preservation of the fish during 
salting. ‘This reveals the importance of selecting brands of salt low in these impuri- 
ties for salting fish in warm Clitnstes. For salting at temperatures below 50° F. it is 
possible to exercise a measure of control in producing fish of the desired quality by 
the use of salts having a high percentage of calcium and magnesium if a hard, white 
fish is desired and pure salts if a soft, pliable fish is wanted. The degree of fineness of 
the salt is considered of little importance save in a physical way. 
A comparison was made as to the relative efficiency of the two general methods of 

salting fish, viz, by the use of dry salt or brine and salt, by determining the rate of 
peneition of salt into the flesh of fish salted by each method and the rate of protein 
ecomposition. These experiments showed that the salt penetrates more rapidly in 

the dry-salted fish than in the fish in pickle and that more amino acid was formed b 
the brine method. The dry-salt method is apparently the more economical of bot 
salt and labor. 

In addition, experiments were made to determine the effects of a more thorough 
cleaning of the fish before salting, the rate of formation of amino-acid nitrogen being 
used to indicate the rate of protein decomposition. River herring cleaned by various 
methods were salted at high temperatures. All except those from which all roe or 
milt and blood had been removed spoiled, the thomustly cleaned fish being success- 
fully salted at 88° F. From these experiments it was concluded that the chief cause 
of epoileee during salting is due to the decomposition of the blood remaining in the 

esh. 
The rate of penetration of salt into skinned fish was found to be about double that 

in the unskinned fish, thus revealing the importance of splitting fish before salting. 
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Experiments made in salting fish of various degrees of staleness showed that the 
length of time a fish may be kept before salting depends upon the temperature to 
which the fish are subjected before and during the salting period, and that at some 
temperature between 50 and 60° F., or higher, fish spoil very quickly. 

The following are important considerations in the salting of fish in warm climates: 
All viscera and blood should be removed in cleaning, large fish should be split, the 
fish salted should be in a fresh condition, no brine should be added, and salts low in 
calcium should be selected. 

At the close of the year plans were being pereciee for the practical 
peepeaten on a somewhat larger scale of the results obtained in 
these small-scale laboratory experiments to determine more definitely 
the manner in which these results may be applied with profit to the 
industry. These plans include the salting of river herring at points 
in Florida where usual practices have previously proved a failure. In 
addition to the work outlined above, some attention has been given 
to the chemical changes in the fat content of fish. 

FREEZING FISH IN BRINE. 

Refrigeration as a means of preserving fish promises to play an 
increasingly more important role in the fishing industry. In this 
connection there exists a feeling that more of our energies hitherto 
expended in perfecting refrigeration machinery and methods should 

- be applied to effecting improvements in the quality of the product 
and in educating the consumer to its merits, its care, and preparation. 
In Europe the process of freezing fish in brine has of late been re- 
ceiving considerable attention, and the use of the method is increas- 
ing. Brief mention of the subject may therefore be of interest to 
those engaged in the industry in this country. 

Fundamentally the process consists of immersing the article to be 
frozen in a strong brine which has previously been cooled to, or nearly 
to, the point where mush ice begins to form in the solution. That the 
freezing temperature of brine is lower than that of water and that 
the freezing temperature of the brine is lowered as its saturation 
point is approached is well known. At present there are at least two 
processes employing the brine method, one known as the Dahl 
method, originated By Nekolai Dahl at Trondhjem, Norway, and the 
other the Ottesen method, by A. Ottesen, Thisted, Denmark. 
By the Dahl process, the fresh fish are packed in the shipping 

boxes before being frozen. Cold brine, which has had its tempera- 
ture lowered, by contact with crushed ice, to a point approaching 
its eens point is pumped through the boxes of fish, flowing back 
through the ice for recooling. By this means the fish are frozen 
quickly and the boxes may be headed and put in transit at once. 
The plant consists of (1) a chamber for cracked ice, with compart- 
ments so arranged that the brine passes through ice always in a 
downward direction into a brine compartment; (2) a centrifugal 
pump which receives the cold brine and discharges it through a de- 
ivery hose into the boxes of fish; (3) a freezing platform on which 
the boxes rest, provided with troughs for conducting the brine back 
to the ice ah athags for recooling. 

In the Ottesen plant the fish are placed in perforated, galvanized- 
iron baskets, which are submerged in the brine, or, if the fish are of 
large size, they may be suspended in the brine chamber until frozen. 
In its simplest form the equipment consists of an insulated iron 

35286°—21——35 
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freezing tank holding the brine and provided with a propeller (or 
agitator) and guide plates with sluices for circulating the brine, 
also a carbon-dioxide refrigerating unit; metal baskets for holding 
the fish in the brine and galvanized-iron ice cans and wash tank 
complete the equipment. 
Among the advantages claimed for the brine-freezing method, 

mention may be made of the following: (1) Fish can be frozen 
much more quickly—in one-tenth of the time or less—than in air 
freezing; (2) brine-frozen fish retain the flavor, appearance, and 
other qualities of fresh fish; (3) in slow air freezing the tissues are 
partially broken down through the formation of large ice crystals, 
while in rapid freezing the ice crystals formed are so small as not to 
disrupt the muscle fibers; (4) there is no loss of weight in freezing 
through evaporation; (5) the equipment takes up little space, with- 
out the necessity for a special freezing room, and is adaptabie for 
use on fishing vessels; and (6) there is no tendency for the brine to 
penetrate the fish or for its juices to enter and weaken the brine. 

As the Bureau has not conducted exhaustive experiments in the 
brine freezing of fish it is not prepared to express an opinion with 
regard to the value of the method or as to its probable place in the 
industry. The Bureau’s Fishery Products Laboratory in Washington 
is equipped for conducting proper investigations in air and brine 
freezing to determine the relative merits and defects of the two 
methods. It is desirous of doing this investigative work as soon 
as adequate provision can be made therefor. 

INVESTIGATIONS IN CANNING FISHERY PRODUCTS IN SOUTHERN 

CALIFORNIA. 

For years the Bureau has been impressed with the need for render- 
ing those engaged in the preservation of fish by canning a larger 
measure of service, work which promised to make larger supplies of 
wholesome protein food available to the consumer and to reduce 
the cost of that which was being produced. In the summer of 
1918 it concluded to initiate such investigations on the coast of 
southern California and to equip a small plant for the purpose. 
The immediate object of the work was to develop suitable methods 
for canning some of the neglected or little-used fishes occurring in 
abundance in that region and to aid the packers in solving their 
problems and difficulties. After a study of the principal fishing 
centers it was decided to start the work at San Pedro, where suit- 
able quarters for housing the equipment were obtained, the necessary 
equipment provided, and the work begun about May 1, 1919. 
A study of canning methods in commercial practice revealed 

wide differences in the processes used. For example, it was found 
that the time period and temperature of retorting varied in the 
different plants. Some used compressed air in the retort when 
cooling; others did not. Some employed superheated steam exhaust 
boxes; others no exhaust at all. In some instances large driers of 
considerable length, equipped with traveling chain-belt conveyors, 
high-power fans, and an elaborate air-distribution system, were in 
operation; in others short driers, making use of high temperatures, 
were employed. One canner holds his pack for a period for ageing; 
another ships the goods as soon as they are put up. The practices 
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have been developed in many cases at heavy cost without a defi- 
nite understanding of the underlying principles and adequate 
control of the results. These factors do not make for uniformity 
of pack and have added materially to the cost of production and 
therefore to the price of the product to the ultimate consumer. 
In addition, some species of fishes which were abundant were not 
being canned for the lack of development of suitable methods. 
The two major functions of the work were, therefore, to develop 
new methods and to establish standard methods which will yield 
standard products. 

The Pacific coast mackerel (Scomber japonicus) is present in large 
numbers on the southern California coast, being particularly abundant 
from June to December, inclusive. The principal fishing centers are 
Monterey, San Pedro, and San Diego. Because of the lack of de- 
mand, little attention has been given to the development of the 
fishery, considerable quantities of that brought in going to the 
reduction works. In 1918 the Bureau conducted experiments in 
salting this fish, which indicated that in color and flavor it was 
hardly the equal of the usual run of salt mackerel on the market. 
Because of its abundance, favorable food qualities, and lack of 
demand for it for food purposes, the laboratory has given more 
attention to perfecting methods of canning this fish than to any 
other. More than 80 different packs have been put up for examina- 
tion and several methods of promise developed. The packers have 
been interested in the results achieved to such an extent as to urge 
the release of the better methods. This has been granted with the 
understanding that final tests have not been completed. The 
California pack of mackerel in 1919 exceeded 9,000 cases, and the 
increasing interest and tendency of the packers to handle this fish 
indicate a much larger pack in the future. 

In addition to the experiments with mackerel, bonito, barracuda, 
pilchard, sea bass, smelt, the tunas, and yellowtail have received 
attention, and several hundred packs of the various species are being 
held in storage for examination at fixed intervals. Among the 
problems needing solution are the development of means for over- 
coming the unpleasant odor and taste encountered in packs of 
bonito and the detinning of the cans in packs of such fishes as the 
barracuda. The work done and the interest shown by the trade 
seem but to accentuate the need for a continuation of investigations 
in this field. 

NEW ENGLAND VESSEL FISHERIES. 

The vessel fisheries centering at Boston and Gloucester, Mass., and 
Portland, Me., were in a prosperous condition during the past year, 
although the total number of trips and the catch were not so large 
as in the previous year. The decrease in the number of trips was 
largest at Gloucester. The products landed at Boston fell off 5.55 
per cent in quantity and 28.45 per cent in value, at Gloucester 3.78 
per cent in quantity and 29.94 per cent in value, and at Portland less 
than 1 per cent in quantity and 21.76 per cent in value. The fisheries 
were affected to some extent, no doubt, by the economic changes 
following the war period and also by unsettled labor conditions. A 
strike of the fishermen in July and August resulted in a large falling 
off in the catch landed by the fishing fleet in those months as com- 
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pared with that usually landed at that time of year. Statistics of 
these fisheries have been collected by the local agents and published 
in monthly bulletins, showing, by species and fishing grounds, the 
quantities and values of fishery products landed by American and 
Canadian fishing vessels during the year at these ports. Two annual 
bulletins have been issued, one showing the catch by months and the 
other by fishing grounds. 

The fishing fleet which landed fish at these ports during the cal- 
endar year 1919 numbered 523 sail, steam, and gasoline screw vessels, 
including 25 American and 2 Canadian steam trawlers. These vessels 
landed at Boston 2,754 trips, aggregating 103,391,370 pounds of 
fish, valued at $4,713,350; at Gloucester, 2,965 trips, aggregating 
71,370,957 pounds, valued at $2,145,592; and at Portland, 2,550 
trips, aggregating 21,718,943 pounds, valued at $689,441. The total 
for the three ports amounted to 8,269 trips, aggregating 196,481,270 
pounds of fresh and salted fish, having a value to the fishermen of 
$7,548,383. This total includes 39 trips, 26 at Boston and 13 at 
Portland, landed by 9 Canadian fishing vessels, amounting to 
3,296,147 pounds of fresh fish, valued at $106,261. Of this quantity 
1,191,845 pounds, valued at $53,653, were landed at Boston, and 
2,104,302 pounds, valued at $52,608, at Portland. There was a 
decrease of 12 vessels, 21 trips, and 2,306,602 pounds in the quantity 
and $112,364 in the value of the products as compared with the pre- 
vious year. These fish were landed in accordance with an arrange- 
ment with the Canadian Government as an emergency war measure 
granting reciprocal privileges to fishing vessels, by which Canadian 
fishing vessels were permitted to land their fares at American ports 
direct from the fishing grounds. Canadian fishing vessels began to 
utilize this privilege in April, 1918, and the arrangement is still in 
operation. 

During the year 1919, 24 American fishing vessels landed 29 trips, 
amounting to 434,486 pounds of fish, at Canadian ports on the Atlantic 
coast, of which 8 trips by 8 vessels, amounting to 312,036 pounds, were 
landed at Halifax, Nova Scotia; and 173 American fishing vessels 
landed 915 trips, amounting to 12,258,522 pounds at Canadian ports 
on the Pacific coast, of which 889 trips by 154 vessels, amounting to 
10,804,522 pounds, were landed at Prince Rupert, British Columbia. 
Compared with the previous year, there was a decrease of 481 

trips, or 5.49 per cent, in the total number landed by the fishing fleet 
at Boston, Gloucester, and Portland, and of 9,019,883 pounds, or 
4.38 per cent, in the quantity, and $2,983,165, or 28.32 per cent, in 
the value of the fish landed. ‘The only important species showing an 
increase in catch over that of the previous year were haddock and 
halibut. The catch of haddock increased 16,044,644 pounds, or 24.06 
per cent, in quantity, but decreased $405,338, or 12.66 per cent, in 
value, while the catch of halibut increased 333,657 pounds, or 18.73 
per cent, in quantity and $84,911, or 28.09 per cent, in value. The 
cod catch decreased 6,450,007 pounds, or 8.98 per cent, in quantity 
and $1,034,024, or 28.58 per cent, in value; hake, 941,353 pounds, or 
17.82 per cent, in quantity and $92,032, or 33.70 per cent, in value; 
pollock, 7,808,653 pounds, or 29.39 per cent, in quantity and $581,570, 
or 60.44 per cent, in value; cusk, 595,062 pounds, or 22.38 per cent, 
in quantity and $40,862, or 39.65 per cent, in value; mackerel, 
4,445,271 pounds, or 43.75 per cent, in quantity and $641,682, or 
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53.97 per cent, in value; herring, 4,637,077 pounds, or 30.92 per cent, 
in quantity and $220,894, or 47.94 per cent, in value; swordfish, 
151,664 pounds, or 14.66 per cent, in quantity and $10,890, or 4.87 
per cent, in value; tilefish, 265,910 pounds, or 88.80 per cent, in 
quantity and $18,772, or 92.71 per cent, in value; and the various 
other species combined, 103,187 pounds, or 2.43 per cent, in quantity 
and $22,012, or 12.12 per cent, in value. The catch of Newfound- 
land herring decreased 2,885,047 pounds, or 45.17 per cent, in 
quantity and $142,090, or 42.81 per cent, in value. The quantity of 
tilefish landed at Boston was very small, amounting to only 33,510 
pounds, valued at $1,474, as compared with 299,420 pounds, valued 
at $20,246, the previous year. 

The following graphs present the quantities and values and average 
price per pound of fishery products landed at Boston and Gloucester, 
Mass., and Portland, Me., by fishing vessels, and also the number of 
trips and the average quantity and value of fishery products per 
trip for the years 1916 to 1919, inclusive. 

The following tables present in detail, by fishing grounds and by 
months, the products landed at Boston and Gloucester, Mass., and 
Portland, Me., by American and Canadian fishing vessels, for the 
calendar year 1919. The weights of fresh and salted fish given in 
these statistics represent the fish as landed from the vessels, and the 
values are those received by the fishermen. The grades, or sizes, 
given for certain species are those recognized in the trade. 
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The fishery products landed at Boston and Gloucester, Mass., and 
Portland, Me., by fishing vessels each year are taken principally from 
fishing grounds lying off the coast of the United States. In the 
calendar year 1919, 71.72 per cent of the quantity and 70.64 per cent 
of the value of the catch landed at these ports by American and 
Canadian fishing vessels were taken from these grounds; 2.93 per 
cent of the quantity and 4.61 per cent of the value, consisting largely 
of herring, from fishing banks off the coast of Newfoundland, and 
25.33 per cent of the quantity and 24.74 per cent of the value from 
fishing grounds off the Canadian Provinces. Newfoundland herring 
constituted 1.78 per cent of the quantity and 2.51 per cent of the 
value of the fishery products landed at these ports ance the year. 
The herring were taken on the treaty coast of Newfoundland, and 
the cod, haddock, hake, halibut, and other species from that region 
were obtained from fishing banks on the high seas. All fish caught 
by American fishing vessels off the coast of the Canadian Provinces 
were from offshore fishing grounds. -The catch from each of these 
regions is given in detail in the following table: 

QUANTITY AND VALUE oF FisH LANDED BY AMERICAN AND CANADIAN FISHING 
VESSELS AT Boston AND GLOUCESTER, MAss., AND PorrLaNnp, ME., IN 1919, 
FROM FisHina Grounps Orr THE Coast oF THE UNITED States, NEWFOUND- 
LAND, AND CANADIAN PROVINCES. 

Species. United States. Newfoundland. | Cnadian Prov- Total. 

Cod: Pounds. Value. | Pounds.| Value.| Pounds. | Value. | Pounds. Value. 
rashes ceseee 34,117,400 |$1,466,155 | 775,275 |$26,634 125,758,486 |$839, 625 | 60,651, 161 |$2,332,414 

cated: A A Acleiaulas 22,433 1,252 | 864,291 | 50,839 | 3,836,535 | 198,676 | 4,723,259 250, 767 
addock 
Rreshi 228s. o5-o- 69,210,257 | 2,480,043 | 144,725 | 2,442 |13, 206,041 | 355,213 | 82,561,023 | 2,787,698 
eae Saonoee dens 450 16 5,764 209 148, 948 6,015 155, 162 6, 240 

ake: 
Rrosh=5. seo -ee 3,639,362 | 159,146] 50,245] 1,110] 610,349] 19,513] 4,299,956] 179,769 

s See soteeeeeee 1,150 47 8,000 261 30,370 976 39, 520 1,284 
olloe 
Mresh ee eee eee 17,687,259 | 357,956 3,124 59 | 1,005,968 | 21,085 | 18,696,351 | 379,100 

a Entted Race whelcsee 515 15 2,669 98 52,432 1,302 55,616 1,415 
usk: 
Mrashcciscs sce 1,287,319 42,502 10, 952 251 726,965 | 17,758 | 2,025,236 60, 511 
Saltedsials. 252. )s See ee eee 4,707 177 33, 255 1,481 37, 962 1,658 

Halibut 
TOS Doce se ce cae 909, 566 169,430 } . 400,488 | 76,206 790,007 | 139,465 | 2,100,061 385,101 
Salted atest 2,000 320 2,453 392 10,147 1,378 14,600 2,090 

Mackerel: 
Rresh. ee scaeocer 2,237,342 208 OG Nio ace ceeelaccenean 2,077,428 | 128,588 | 4,314,770 427, 104 

Ecaied a ae 100, 663 HOSS ese ae eee 1,297,763 | 109,826 | 1,398,426 120, 1388 
erring 
Rresheeeecceeee 6, 858, 108 50,0052 22s SS. ee ee Sere aces 6, 858, 108 50, 005 
SAliGdeess Soe easels he Sees ea eerste mee BS DOL CUCM LSOR CSN] eae eee | ear 3,501, 777 189, 783 

Swordfish: Fresh. 777,320 188, 716 315 110 105,092 | 23,542 882, 727 212,368 
Tilefish: Fresh.... 33,510 MATA | ene ah. dees Se [cis (esa S| ard 33,510 1,474 
Miscellaneous: 

Rrosh Sees ANQ38;276) 1) LOG w1045| aeeee eae Een 82,369 | 3,075] 4,120,645] 159,179 
Saltede2s2- 22-2 11,400 25539 eee eH eR Nae! ee ol CRS A 11,400 285 

Total....---- 140, 934,330 | 5,332,294 |5, 774,785 |348,571 |49, 772, 155 |1,867,518 |196, 481,270 | 7,548, 383 

Cop.—In 1919 the fishing fleet landing fish at Boston, Gloucester, 
and Portland was about the same size as in the previous year. There 
were 9 vessels in the salt-bank fishery and 111 in the market fishery 
landing their fares of cod and other ground fish at these ports during 
the year, while large quantities of cod were also iaded by vessels 
fishing on the shore grounds. The total catch of cod landed at these 
ports during the year amounted to 65,374,420 pounds, valued at 
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$2,583,181, of which 4,723,259 pounds, valued at $250,767, were 
ee Cod ranked second in importance among the various species 
landed. 
Happock.—The catch of haddock for the year ranked first in both 

quantity and value, being considerably larger than that of cod. The 
quantity of haddock landed at these ports by fishing vessels during 
the year amounted to 82,716,185 pounds, valued at $2,793,938, all of 
which was landed fresh except 155,162 pounds, valued at $6,240. 
The greater part of the catch was taken on Georges Bank and in 
South Channel. 
Hake.—The catch of hake amounted to 4,339,476 pounds, valued 

at $181,053, all landed fresh except 39,520 pounds salted, valued at 
$1,284. There was a decline of 941,353 pounds, or 17.82 per cent, 
in the quantity and $92,032, or 33.70 per cent, in the value as com- 
pared with the previous year. The yield of this species has fallen 
off very much in the past few years. In 1916 over 13,000,000 pounds 
of hake were landed at these ports, and in 1910 the receipts at Boston 
and Gloucester were nearly 20,000,000 pounds. 
PottocKk.—The catch of pollock amounted to 18,751,967 pounds, 

valued at $380,515, all landed fresh except 55,616 pounds salted, 
valued at $1,415. There was a falling off in the catch of this species 
of 7,808,653 pounds in quantity and $581,570 in value as compared 
with the previous year. 
Cusk.—The quantity of cusk landed was only 2,063,198 pounds, 

valued at $62,169, of which 37,962 pounds, valued at $1,658, were 
salted. The yield of this species was 595,062 pounds less in quantity 
and $40,862 less in value than in the previous year. 
Harrput.—The catch of halibut amounted to 2,114,661 pounds, 

valued at $387,191, all landed fresh except 14,600 pounds salted, 
valued at $2,090. There was an increase in the catch of halibut of 
333,657 pounds in quantity and $84,911 in value as compared with 
the previous year. 
MacKkEREL.—The total catch of fresh mackerel taken by the 

American, fishing fleet in 1919 was 53,992 barrels, compared with 
69,314 barrels in 1918, a decrease of 15,322 barrels. The total catch 
of salted mackerel was 7,007 barrels, compared with 13,030 barrels 
the previous year, a decrease of 6,023 barrels. The quantity of 
mackerel landed at Boston, Gloucester, and Portland by the fishing 
fleet during the year was 5,713,196 pounds, valued at $547,242, of 
which 4,314,770 pounds, valued at $427,104, were fresh and 1,398,426 
pounds, valued at $120,138, were salted. These were all landed by 
American fishing vessels. 

Mackerel were reported schooling in southern waters the latter 
part of April, and prospects for mackerel fishing appeared to be good; 
but the mackerel seiners were delayed in sailing by a strike of the 
crews with regard to the pay of engineers. The first seiners arrived 
at New York with fares of mackerel April 25, one vessel landing 
32,000 pounds and another 18,000 pounds. These fish weighed 
from 14 to 3 pounds, although most of them did not exceed 2 pounds, 
and sold for 25 cents per pound. The southern mackerel fleet 
numbered 30 sail of seiners and 150 sail of netters. Both the seiners 
and the netters had a comparatively good season. The best stock 
made by a seiner was $13,232, the crew sharing $330 each. The 
mackerel landed by the southern fleet were mostly large and medium 
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fish, and sold from 8 to 18 cents per pound, according to market 
conditions. 

The first fare of mackerel from the Cape Shore was landed on June 6, 
and amounted to 50,000 pounds of large and medium fish, which sold 
for 6.35 cents per pound. All of the Cape Shore fleet landed good 
trips of mackerel and stocked from $4,000 to $10,000 each. The fleet 
numbered 32 vessels compared with 38 the previous year. The total 
catch of mackerel from the Cape Shore was 2,119,000 pounds fresh, 
and 6,275 barrels salted, compared with 1,689,000 pounds fresh, 
and 7,558 barrels salted in 1918. The fresh mackerel sold from 51 
to 7 cents per pound, the salted from $16 to $18.50 per barrel. 

Tinker mackerel were present in small schools along the shore from 
Cape Ann to Chatham during the latter part of June. 

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. 
SworprisH.—The quantity of swordfish landed during the year 

was 882,447 pounds, valued at $212,302. The number of vessels 
engaged in this fishery was 56, or 19 more than in the previous year, 
but there was a considerable falling off in the catch. 

FLounpErRS.—The catch of flounders in the vessel fisheries amounted 
to 2,451,856 pounds, valued at $103,050, an merease of 182,049 
pounds in quantity and $9,250 in value over the previous year. 
The catch taken by boats under 5 tons net tonnage is not included 
in these statistics. 
Herrinc.—The catch of herring amounted to 10,359,885 pounds, 

valued at $239,788. Of this quantity, 6,858,108 pounds, valued at 
$50,005, were taken off the coast of the United States and landed 
fresh, and 3,501,777 pounds, valued at $189,783, were salted New- 
foundland herring. 

VESSEL FISHERIES AT SEATTLE, WASH. 

In the vessel fisheries at Seattle, Wash., there has been considerable 
decrease in both the quantity and value of products landed by the 
fishing fleet, but an increase in the products landed by collecting 
vessels as compared with the previous year. Statistics of the vessel 
fisheries at Seattle have been collected by the local agent and pub- 
lished as monthly and annual statistical bulletins, giving the quantity 
and value of fishery products landed by American fishing and collect- 
ing vessels at that port. 

In 1919 the fishing fleet at Seattle landed 670 trips, aggregating 
13,651,020 pounds of fish, having a value to the fishermen of $1,530,284. 
This catch was taken from the fishing grounds along the coast from 
Oregon, to Albatross Bank, Alaska. The fishing areas from which 
the greater part of the products was obtained were Grays Harbor 
Grounds, Flattery Banks, West Coast of Vancouver Island, Hecate 
Strait, and Yakutat Grounds. The products included halibut, 
11,110,720 pounds, valued at $1,422,519; sablefish, 1,553,600 pounds, 
valued at $74,290; ‘‘lingcod,’’ 723,000 pounds, valued at $24,433; 
and rockfishes, 263,700 pounds, valued at $9,042. Compared with 
the previous year, there was a decrease of 164 trips by fishing vessels, 
and of 3,440,675 pounds, or 20.13 per cent, in quantity, and $357,369, 
or 18.93 per cent, in the value of the products landed. The catch of 



FISHERY INDUSTRIES OF THE UNITED STATES. 45 

halibut increased 866,520 pounds, or 8.46 per cent, in quantity, but 
decreased $106,327, or 6.95 per cent, in value. Sablefish decreased 
2,801,350 pounds, or 64.32 per cent, in quantity, and $196,877, or 
72.60 per cent, in value; ‘“lingcod,”’ 1,061,600 pounds, or 59.48 per 
cent, in quantity, and $37,859, or 60.77 per cent, in value; and rock- 
fishes, 357,070 pounds, or 57.52 per cent, in quantity, and $13,857, or 
60.51 per cent, in value. The falling off in the catch of these species 
may be attributed largely to a smaller demand than in the previous 
year. 

The fishery products taken in Puget Sound and landed at Seattle 
by collecting vessels during the year amounted to 11,809,450 pounds, 
valued at $983,819. These products included salmon, 10,387,703 
pounds, valued at $902,717; pilchard, 150,000 pounds, valued at 
$2,250; steelhead trout, 173,630 pounds, valued at $21,034; smelt, 
296,041 pounds, valued at $14,723; rockfishes, 120,490 pounds, 
valued at $7,632; cod, 104,500 pounds, valued at $2,305; flounders, 
99,940 pounds, valued at $2,613; sole, 104,200 pounds, valued at 
$3,972; crabs, 239,758 pounds, valued at $21,866; and other species 
amounting to 133,188 pune. valued at $4,707. There was an 
increase in the products landed by collecting vessels over the previous 
year of 1,204,127 pounds, or 11.35 per cent, in quantity, and $71,221, 
or 7.80 per cent, in value. The quantity and value of fishery prod- 
ucts landed at Seattle by fishing and collecting vessels in 1919 are 
given in detail in the following table: 

QUANTITIES AND VALUES OF CERTAIN FisHERY Propucts (FrResH) LANDED AT 
SEATTLE, WASH., BY AMERICAN FISHING VESSELS, CALENDAR YEAR 1919. 

Number . 
of trips. Halibut. Sablefish. 

BY FISHING GROUNDS. 
Pounds. Value. Pounds. Value. 

Oregon: COastE a sease ore east ee tec ose sle 21 852, 000 $93, 446 41,000 $1, 890 
Columbia River grounds.....-.....-------- 6 275, 000 SIN4O 3b Eee eee ses tales Tee 
Grays Harbor/erounds)-0522-22:-2-2------ 48 813, 300 110, 444 337, 000 16, 255 
Hlstteny, Bankss ese ses ee 292 1, 951, 700 268, 624 482, 200 21, 829 
West coast, Vancouver Island. - 108 1,075, 200 152, 679 200, 900 9, 537 
Queen Charlotte Islands ground ase 3 55, 000 OV O4OH eee cell bank a tice 
‘Hecate Strait ws et eeee ass ses ae 157 4,040, 500 514, 116 391, 800 19, 547 
Goronation‘Island= a=daeeee 22225 ee 2 39, 000 DOOD umes Beem ascot acces ccs 
Cape: Ommaneyse see ete ancecees sae 1! 65, 000 SHO43y | Eee ae eee | see ceases 
NMakutatierounds! om 2 ta rae eee 28 1,622, 300 195, 799 81, 200 4,310 
Portlock amikays Mee ae i ae eine a 3 224, 120 21, 100 3, 500 107 
Albatross: Bamilce=ss2 952 4 Pee eee 1 97, 600 12, 430 16, 000 815 

670 | 11,110,720 | 1,422,519] 1,553,600 74, 290 

7 124, 900 22,000 31, 500 2, 450 
14 97, 800 16, 532 7,000 350 
41 360, 300 51, 995 51,000 2,631 
70 871, 000 112, 300 14,000 745 

102 977, 200 113, 648 42,000 1, 530 
120 2,186, 200 257, 938 16, 000 640 
99 2,033, 220 219, 707 64, 000 3,117 
72 1,511, 800 187, 900 385, 500 19, 475 
51 860, 400 126, 994 633, 000 30, 185 
54 647, 400 125, 216 220, 400 8, 957 
14 283, 000 49, 959 46, 700 2, 280 

WECEMDEEH fs 2. . 6. acs Jase 5 se oe eee 26 1, 157, 500 138, 330 42, 500 1,930 

Motabey tc 0 5° 5 Sig ee ee ee 670 11,110,720 | 1,422,519 | 1,553,600 74, 290 
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QUANTITIES AND VALUES OF CERTAIN FisHERY Propucts (FRESH) LANDED AT 
SEATTLE, WASH., BY AMERICAN FISHING VESSELS, CALENDAR YEAR 1919—Contd. 

“Lingeod.” Rockfishes. Total. 

BY FISHING GROUNDS. 
Pounds. | Value. | Pounds. | Value. | Pounds. Value. 

Orezonicoast} wien 3. Skee Sete ass 14, 000 $105 8,000 $205 915, 000 $95, 646 
Columbia ‘River erounds <2. oes. so-so o25e| Sa sineiteicee| ecb on= =| seisincmenc aces tear 275, 000 31, 493 
Grays Harbor rounds £222.) eee 61, 000 1,750 21,000 600 | 1,232,300 129, 049 
Blatterybankss ee so eee eos 344,200 | 10,673 83, 500 2,702 | 2,861,600} 303,828 
West coast, Vancouver Island............- 211, 000 8, 620 84, 700 3,300 | 1,571, 800 174, 136 
Queen Charlotte Islands grounds..........| 15,000 SOON Fae See Osho se ese 70, 000 9,940 
Hecate: Straits soso stays sees wae cee ea oeeure 68, 000 2,165 64, 500 2,155 | 4,564, 800 537, 983 
Coronation Island esas ae ee eee 1, 500 GON esc Sea eee 40, 500 5, 365 
Cape Ommaney... 2423 3s seen b-gookt tee pee -eiosie se pweeeess 2,000 80 67, 000 8, 123 
Yakutateroundss ces. s2sss2 joocmeneeee 7,000 a 3h Se Pes ---| 1,710, 500 200, 214 
Portlocky'Bankess 2a 25 ein 2 Ae bles aS See ae IN eee SS ee Saale ce eced 227, 620 21, 207 

Octobe tees eee ce te Al tie 22) 000 980 | 10, 000 430 | 899,800 | 135,583 
Noveltibers +. .24 perees Seuips 10, 000 4O0iE) 258: La Bavten 339,700 | 52,639 
December te. eo sae oe oh meee 40,500] 1,405} 8,000 320 | 1,248,500 | 141,985 

otal eter tae ceo uN Meee beh 723,000 | 24,433 | 263,700| 9,042 | 13,651,020 | 1,530, 284 

FisHERY Propucts TAKEN IN PuGEeT SOUND AND LANDED AT SEATTLE, WASH., BY 
CoLLECTING VESSELS DuRING 1919, By MontTHs. 

Species. January. February. March. April. 

Pounds. | Value. | Pownds.| Value. | Pounds.| Value. | Pownds.| Value. 
erring es cess oe cccee eee 12, 000 $260) |Pese aac wn letoncas ae 34, 000 $340 |. scscics.s|ceeeeee 
Pilchard 34.2 ees -be 2 Sess 150, 000 2), 200! [Ese e eee ean. ee cials cee ceiae aoe cent eee eres eee es es 
Salmon: 

Chum or keta............- 14050000) 203; 800) |e ccies es] atsieic cise oll ee cree lhe Sitar at ell Sp eae te sien ete meta 
Kang OF Spring -s-cessccs 8, 000 1200) cope eisate | ciiteseis snl se mee eet ieemteerene 31,500 | $3,150 
Miscellaneous..-.....-..--- 8, 000 Le 200) Somes niece | sac eee | ane eeces | meets 62, 000 7,220 

Trout: Steelhead.......-..-.-. 60, 000 9, 000 855000) SL 275 sean neces 6, 200 620 

“""""320 | "8,500 | 595 | 3,000} 210 
16, 000 800 

“ER OO0!| yi 4s 175 
8, 600 344 

39,710 | 2,918 

Motal eee stesso Puss 459,800 | 32,318 | 153,200| 5,921 | 112,600] 3,864 | 174,010 | 15, 437 
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FisHery Propucts TAKEN IN PuGET SouND AND LANDED AT SEATTLE, WASH., BY 
CoLLecTING VESSELS Durine 1919, By MonrHs—Continued. 

Species. May. June. July. 

Pounds. Value. Pounds. Value. Pounds. Value. 
SHUTS CONS aeeeeets cine js seis ae a] ine sian etaral| ciel isias sicteeic 1, 480 $84 1, 588 $75 
Salmon: 

Kan SOnSPTiNG; sce ole sein 312, 800 $31,280 | 1,412,100 155, 331 889, 000 92, 600 
Cohoorsilveri: si 52 seal | race enewetaeszceo eee cee 83, 910 8,390 21, 480 2,960 
Sockeye or red 7 
Miscellaneous? :2:.---...-.2 

Trout: Steelhead. ........-.-- 
EOGKISHOS = seas ae ne toe eee 
CSTRIN COG? Sean sae Leese soa s seeeecuee es 
Flounders 
Salevia 5s 
Other fish. 
Grapss: see suse 10, 340 

Total 437, 142 42,198 | 1,606,140 173, 652 953, 698 98, 480 

Species. August. September. October. 

Pounds. Value. .| Pounds. Value. Pounds. Value. 
Sturgeon. Ss. cts eee eee oes 2, 850 $256 3, 600 $216 3, 600 $288 
Salmon: 

Humpback or pink.......- 592, 400 35, 544 516, 800 SI 0088 225i 0-eeoee alee eee 
Ghtimiorketaas seen 485, 948 24, 297 457, 040 27, 420 662, 389 33, 119 
King or spring............ 406, 312 40, 631 608, 000 60, 800 90, 470 9, 047 
Coho orsilvers<. 22222228! 163, 880 9,932 | 1, 233, 600 123, 360 244, 424 24, 424 
Sockeyeornred +22 5220-05- 34, 930 3, 493 6, 300 Th] Ware Sor eeera ee me 

Trout: Steelhead..--...-..-..- 3,510 Spd eet actctets |Meat ere ey 8, 690 869 
SIME] Geass ei eee he ee 116, 461 5, 823 135, 080 Cae AO) UU Le oh Se al VA eel 
CE CIiray ae ee eee, NR ete) Oh Rangers |p or temtnes Gle a IIL Say Beek Wek | TERE amy ey ae atin ys ne 8, 000 480 
FRROGETISHES Weta eee ee eee 6, 000 420 14, 300 1, 001 12, 840 898 
SO IN COCO eter wee tee yee eee 2,130 42 7, 000 210) Se be bere sts were aera 
oun dersssees see eee el BS 9, 530 BOOL Sat eee = ee Ree eto 4,000 80 
(S(O) (VRE o> 55 Be Se eet ar eget tt 11, 600 464 4, 000 160 12, 000 480 
Crass ees ee sec ek ete ed Re WS ES ecleter a Se weenie isis] oletatehetetariee 21, 020 1, 060 

Totaleweerehsee veces 1, 835, 551 121,589 | 2,985, 720 250,638 | 1, 067, 433 70, 745 

Species. November. December. Total 

Pounds Value Pounds. Value. Pounds. Value. 
Sturgeon cheese ss peas oe cere Seo = te ce clots we ae es eee ool nie teeromhe celeste cteeates 13, 118 $919 
TEs haters AES Sera ae cele te AND US Le al EO Se ee hal bees ee pen (renee ya 46, 000 600 
Pilch ara! ere se ete one | Seca cee ones elo eem eens melee hcee bce con bee obese 150, 000 2,250 
Salmon: 

Humpbackompinkece& ase [uews. acme |e daa es eeeolies See Ucn lok ee See 1, 109, 200 66, 552 
Chumiorketa st 957, 750 $47, 887 709, 000 $88,625 | 3,412,127 235, 148 
Kango springy: sel aul 23,1 2,310 20,770 2,590 | 3, 802, 052 398, 939 
Cohoionsilvers {25s ese 93, 860 yet Vi ete shearers, terel [eae og oS 1, 841, 154 178, 446 
Socke yearned yee ols SS ee Se ele es Ree EA ees Sa ee ee ee 89, 510 8, 846 
Miscellaneous a sae so8 A Eee 28 Bake SOR e De pike eke ee Eee eee 133, 660 14, 786 

Trout: Steelhead... -........2- 12ST 707) PR QUi 2 as woseosanlaeenee cae se 173, 630 21, 034 
Sine) ees ee yaaa es 265100) | 1 8), 300} Ee at a aes ese 296, 041 14, 723 
Perches. cee te aren coc we mee ee ame ales ae keen ee onitew ae © aha aR 8, 000 480 
FUOCKISHES = sae 5 oS see nc nee 20, 000 16, 000 120, 490 7, 632 
SOTIN ECOG? sae sees cae seca se ewes meme altearels 4,130 55, 860 2, 606 
WOGincin $2552 220 seen eee oe | Saree a ew ec Eee De ak A oe ERT 1G ak ask cee 104, 500 2,305 
IMIGUNGeTSsa™: Sos oe ee? 9, 800 12, 600 436 99, 940 2,613 
Ole me ars hs SEEPS UNG PI aaa nis os Ra 18, 600 664 104, 200 3,972 
Othorish sss soe ae ee oe | eee ae cee es See aes | eas Ue ie aaa ie eee 3 10, 210 102 
Craps 68-244 Se eas 74, 976 10, 215 25, 300 1,725 1 239, 758 21, 866 

otalee fos. sacle seme ae 1, 217, 756 73, 955 806, 400 95,022 | 11, 809, 450 983, 819 

111,005 dozen. 

FISHERY PRODUCTS RECEIVED AT MUNICIPAL FISH WHARF AND 
MARKET, WASHINGTON, D. C. 

Through the courtesy of the health department of the District of 
Columbia the Bureau has continued to receive daily reports of the 
quantity of fishery products received at the Municipal Fish Wharf 
and Market,Washington, D.C. These products, which are sold to the 

35286°—21——37 
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retail markets of thecity and also tosome extent atretail at this market, 
it is estimated, represent about 60 per cent of the receipts for the city 
of Washington. In the following table, in which the statistics are 
given by months, it will be noted that the five most important prod- 
ucts in terms of quantity are: Oysters, 2,146,107 pounds; sque- 
teagues or “sea trout,’ 2,097,569 pounds; shad, 1,227,459 pounds; 
river herring, fresh and salted, 1,163,847 pounds; and croaker, 
824,047 pounds; a total of 7,459,029 pounds, or 69.49 per cent of the 
entire receipts for the year, which amounted to 10,733,086 pounds. 
Such well-known forms as butterfish, carp, catfish, cod, croaker, 
eels, flounders, haddock, halibut, mullet, perch, pollock, squeteagues 
or “‘sea trout,” striped bass, clams, oysters, and crabs, including crab 
meat, were received during each of the 12 months. March, April, 
and May were the months of the largest receipts; July and August, 
of the smallest. 

FisHERY Propucts REcEIveD AT MunicrpaAL Fish WHARF AND MARKET, WASHING 

Species. 

TON, D. C., iv 1919. 

| Feb- 
ruary. March. January. 

Crappie=a: sagssoU ace su deeb esses tie 
@revalle: 22) e sey es el eee eee 

Tadd OCK Pes eee os oe eae 
Fake saeec nies serie sa eet ste et teers 

Herring: 
RIVED: freshae sae aac es semectcie cee 

AURAV.OL, SAlbOd junk aoe se cen eee 
Hickory shad or “jacks”. ....---.-- 
Ran fi She 1 seb ice cowie ae Mee eee wee 
Mackerel. 3 esc cents 52 tee cents Se 
Mullet ost peas awiann rece teat cbc cee 

Rikefonpickereles se soo 5. eee cee 
BOM OGkos sista eee oe ase coe 
Salone s.c5 Pare sae nce ec eeeale- 

Sheepshead: estes cts ceca: a gceeecee 
Siete = oes Sateen sete acc soe ces emcee 
Snappers ss fons ves lh oc jose e eee 
SPPta cea. ase eee ce seeee eens 
Squeteagues or ‘‘sea trout”’......... 
Sitiped bass! -s-See2 95. 34252 2 
MUULECON 2 aeen acu ccesee ee se ae 
ilefighy 25) Deke IT eee ae: 
IWihitefishie: bss souliteay ewes sete a 
Wihitin ges coon seme Monn en ene ue 
Clamisiihard eget oan ee eee 
Oysters: 

In the shell: « s.02:: cessgece+-top 

Pounds. 
11, 403 

OT pl ae Oe ALTE ae 
21,547 | 15,740 | 19,708 

a ee Ci eae 
553 3, 355 

21,965 9,670 | 10,77 
10,291 2, 508 )waraseeeer 
19,700 | 24,275 | 23,150 

31,133 | 79,278 | 281,011 

Pot asne| eae 5,487| 4,076. 

“""g8,000 | 48,100| 5,300. 
1, 874 5, 369 366 

20,542 | 29,558 | 62,500 

a3 O08 Nin 3,409) 1,643. 
10,725 3,725 350 

ASO. cee te looc =. sande 

“""44,509 | 38,422 | 254,349 
600 860 200 

3,175 875 125 

Tiesto oe O0d| ence 
108,346 | 38,064 | 23,547 

2, 692 5,275 | 65,638 
G8 lesex eaceee 50 

2,275 1,500 2, 550 
BONN eee ag ene 

43,093 | 66,389 | 30,569 
5, 664 5, 376 7,360 

193,907 | 130,319 | 143,297 
133,403 | 84,909 | 81,584 

ea Ue | rial he igh 180° 
3, 925 4, 205 6,175 

"1,690 | 1650| A401 650° 
DA |Get acl eee 
560: | bit Cha TO 

April May June. | July. 

Pounds. | Pounds. |Pounds.| Pounds. 
400 15, 544 | 11,402 4,995 
500 3,714 | 2,360 1,685 

361,785 | 144,147 | 48,973 | 89,730 

2,569 1, 878 500 446 
18,786 18,028 | 10,372 6,369 

350 50 30 395 
11,950 | 10, = 9,400 | 8,585 

4,800 3,625 | 3,125 5,775 

491,501 | 116,389 285) | sebeee 
6,750 98,750 | 28,750 |.......2 
2,184 169 \eeoec oe leinencis bbe 
1, 860 200 |..------|---..... 
7,000 14,846 | 57,160 7,116 

200 110 128 
35,073 | 12,518 | 5,327} 4,775 

eae Sores SOO) are serrate eee 
cot WN eee seme se tonersoll aoa 

4,550 3,150 | 4,050} 4,885 
RE Pe od ener 187 150 
Bee e aa 225 500 600 
751,846 | 149,423 | 6,232 |...._... 

200 | oe ncie eo =| 5-1 = =e ta ee 

RARE SS eee se B28 lo haees 
2, 200 4,980 | 1,926 | 23,543 

81,749 | 569,236 |353,521 | 91,650 
37,479 8,078 | 17,542 | 14,470 

400 307 TGP AM Be se 
3,925 1,975 AS) I)| Mice eed 

be eRe ae 600 | 4,200 | 16,000 
11,552 | 17,792 | 13,184 | 14,816 

51, 086 8,239 | 1,722 420 
43, 246 OSS a taee es | Ree ee 

Os Se 100}) 22520240 See 
6,015 | 21,450 | 48,935 | 94,500 
9,400 | 16,545 | 20,555 | 15,820 

SS MOE Soa cerca meres 50 75 
450 1, 550)}.) Lj2ue Sr ttlee. 

ee ae 4,361 786 150 

2,011,597 |1,334,335 |730, 504 | 499,020 
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FisHERY Propucts RecEIvED at MunicipaL Fish WHarr AND MARKET, WASHING- 
Ton, D. C., ry 1919—Continued. 

1 

Species. August. i Ge October. poe eon Total. 

Pounds Pounds. | Pounds Pounds Pounds. | Pounds, 
Bass, black and sea. ..2.........---- 356 914 10, 905 14,355 27, 328 130, 610 
PS TMGHSHae sc ens Nes eeee een ee oe 8, 634 8,310 12,350 3,500 2,600 43, 728 
LOE one ASAE ea he DRE ca sel EE betel | So Cie GSE DAR Ont PRPC] pees REN Dhaka al 100 
BiGLerfnishi=s. e550) skis. ues aed 50, 525 31, 664 23, 000 6, 900 350 309, 496 
CARDE te aclee casera bee ecaee aueee - 4,814 8,497 11, 496 9,073 5,974 116, 933 (COURTS es Ca EN Fd Tey. 4 7,880 18, 654 35, 930 21,277 10, 687 226, 340 
(ORC h Goer BORA COORDS SB Ee orig eC ee al NP eaR se omaha LRN ce ci ll Ne a MES tata 0 ae i a Re 500 
Cod aa sane ak cee ee oe 1,000 3,025 8,400 10, 400 10, 220 89, 081 
COTA DIOML SES ees he see Pee PLUS ny BEN ete Ces Sie iv Nea Reed CuGe eay Pe a Nee AN Saha Ce 5, 807 
Crovallessc cS te hee kee ee nt eae eek ee Am Een ROOM BOTT Dat WiLG ans 200 
Groakersi)!) ese OMe ca 40,157 13, 700 42,700 24,510 1,350 824, 047 
1D) GbboTIe) mets Roce emee yt a Mee Boe ee 4000s. S228 ss 12200) [25-2455 300 1, 980 
GIS Sa eat wel kat leak Te x 208 805 3,029 1, 629 556 15,611 Mlounders sehen oa cee 3,558 9, 068 9,147 16,015 11,172 144, 927 
Gizzard shad thee aan ee a 1,094 5, 465 5,972 10,334 13, 156 49, 640 

ad dockss 7. sc aesecouat a ace ccs 4, 025 17,725 12,350 11, 800 13, 600 166, 910 
ELA CUP oe oe eee mies eee See EW eae PIN es Sena 1,600 36, 400 14, 300 52, 400 
La] Da Geees oa eS eee 3, 528 2, 400 1,200 4,320 4,775 50, 423 
Herring: 

Rivers {res heeacemeaeesas foc ee acy as [mec eee ec ee ray [hr Se 999, 597 
River, salted 30, 000 |-.- 164, 250 
ele BESS cheers Sy eae > en a 42, 800 Hickory shad or “‘jacks”’ 14, 251 

Kanetish ttt fas 8. aber beet ect | 2,460 
Mackorell isl tae eee ees on 308, 885 
Mullet)... 23 ae ee cre 16, 202 
POrchil. <7 050 See Saeee eae oe E 214, 714 
PBipfishs 22 eos Spe Stc|bdocter Haka Kaboose See] Egasacdocner i ce ea GGT) |e meeaceten a 1, 900 
Pike or pickerel. - s 21, 065 Bollocks ees eese alec te ay ems 1,010 2, 800 5, 600 16, 400 18,000 75, 245 
Salariont eee ie ers F i Pee re eek 152) || -2see ceed: 3,000 5, 150 800 9, 889 SCUDIOL POLSY. sosec ase ole gates se! 195 ZOO NB cts sas 2 |ee eee ease ets see 1, 920 SHG eeeeeeet: ois) SSG? PACA 1,094 3,440 4,120 3,774 250 | 1,227,459 
Sheepsheadiee! ie 520 _ hei Seay Eillery deaeeie el beige 5 ceased ee a eng (aa mele ep ey ey: , 860 
3h ecient ck Fe ear aoe 641 4,816 SUADDELSeeeeere sesh e nt Lego eee ea |E ota RRe WLW EL OTN: akc Tenia iM eaty id le al! lig Be 328 SPOUss Sa ote cee eee eT NS 5, 392 28, 377 37,300 6, 200 600 113, 118 Squeteagues or “‘sea trout’”’. .....-.. 195, 446 243, 108 239, 287 104, 700 48,915 | 2,097,569 Striped) basses eek wet ae 7, 984 25, 833 37, 788 28, 676 12, 056 263, 511 Slurpeonss seen a Ee ee MZ ey sfareys Seetercrarl| Wevectoy satire, el] Cyeemeeeeiapen en | ee aera 1,097 
PETG SH Sis Sas eee eer aire eee |Nemr a nce lig es Sore 2 725 700 275 14,375 ERUTIG Ses Soc) pe ee ee eee steel EM a a aeI Te See 8 AGOP | Sore oaoaateice | setae 460 RW Lefish2neeemee eee ee ements ee wee Me lee 400 200 800 Wihiting: $2.2: See sce ete kee ee 1,000 2,800 + 100 49, 000 51, 147 264, 898 phe) Nard ee eek Ao ne 8 11, 904 7,328 9, 888 6, 656 6,496 118, 016 ysters: 

initheshelleeeeans peers 700 34,203 | 168,945 | 280,518} 170,772 | 21,184,218 Opened eae. Sour Lan 2,568 34,716 | 121,789} 235,245 | 220,196 | 3961; 889 Scallop shee meer meee cca stare tre Naar Cela (teed bag 240 648 160 1,048 Squid ’ 100 
244,025 
109, 660 

1, 225 
11,614 

240 
8, 849 

Potala et seen seme PEL eee 426,283 | 587,511 | 879,482 | 963,158 | 750,187 | 10,733,086 

1Smoked. 
2 169,174 bushels. The oysters have been reduced to pounds on the basis of 7 pounds of meat to a bushel, 

and 8} pounds to a gallon. 
3 116,592 gallons. 

SHAD FISHERY OF THE HUDSON RIVER. 

The Bureau has collected the statistics of the shad fishery of the 
Hudson River without interruption for the five-year period 1915 to 
1919, inclusive. In 1919 there were 299 men engaged in this fishery, 
using 158 boats valued at $6,700, 373 gill nets valued at $15,269, 
12 seines valued at $1,700, and shore and accessory property valued 
at $7,920, a total investment of $31,589. The catch numbered 
90,301 fish, or 374,974 pounds, valued at $83,724. Of this quantity 
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76,501 shad, or 301,306 pounds, valued at $60,690, were taken on 
the New York side of the river and 13,800 fish, or 73,668 pounds, 
valued at $23,034, on the New Jersey side. 

From the table of comparative statistics it will be noted that 
this fishery reached its lowest level in 1916, not only in the size and 
value of the catch but in number of men engaged and boats and 
gear used. Compared with 1916 there was an increase in 1919 of 
180 fishermen, or 151.26 per cent; of 88 boats, or 125.71 per cent; 
of 294 gill nets, or 372.15 per cent; of 9 haul seines, or 300 per cent; 
of 81,014 shad, or 872.33 per cent; and of $78,259 in the value of 
the product, or 1,432 per cent. 

The principal apparatus of capture is the gill net. Of the total 
number of fish taken in 1915, 98 per cent were caught with gill nets; 
in 1916, 97 per cent; in 1917, 91 per cent; in 1918, 97 per cent; and 
in 1919, 98 per cent. The average number of fish taken per gill net 
for the various years follows: In 1915, 181; in 1916, 114; in 1917, 
56; in 1918, 247; and 1919, 242. The value of the factor—that is, 
the average catch per gill net—as an index to the relative size of the 
runs of shad in the river is difficult to estimate. If this may be 
considered a reliable index, then the number of fish entering the 
river in 1917 was smaller than in 1916 and the runs for 1918 and 
1919 were markedly larger than for the other years. 

The results of the yearly canvasses are of considerable interest to 
those interested in the reestablishment of an extensive shad fishery 
in the Hudson River and in other rivers in which the supply has 
been seriously depleted as a source of possible light on the effects of 
protective measures which have been promulgated to afford better 
protection and to allow more fish to reach the spawning grounds. 

SHap FIsHERY OF THE Hupson River, 1919. 

\ 

Items. New York. New Jersey. Total. 

Number.| Pounds.| Value. | Number.|Pounds.| Value. | Number.| Pouwnds.| Value. 
Rishermenvec.s2 esceeecee QO Sc Sei miatalier, ae ote Oo SiGe daellscien tees 299 |. o-5 oc ae kle ames 
Rowboats- sss asecce ce 54) ESE PRS $6,205 3a) gees SE $37 WS 70ers $6, 580 
Gasoline... J1F3 085.5058 Di)GSs s3RS Me TL2ON aoe ss al eeevaclenlmemeenee Dl ene 5 8 ee 120 
Gillinets2c. Goes eee Bt Ml eee 13, 469 I i ee oe 1,800 373" |Leeae eee 15, 269 
SeiNes = 2. oss sas dosent 1D aie Sd 1700 ee Rea 52 Als ae oe a PR 12 Sees 1,700 
Shore and _ accessory 

mropertiy se beehal oo ee are | ea 3920) | Ahoce et eee AROOON | Ce teas clseecse ses 7,920 

Totalk Wa. 35254 MR oc oe | ee oe QO SARA GIs Bag LONE e USS Ghote oe ec 31, 589 

Shad caught: | 
With gill nets........ 75,060 | 296,259 | 59,544 | 13,800 | 78,668 | 23,034 | 88,860 | 369,927 | 82,578 
With seines.......... 1,441 5,047 PAl4G S23 coco eee | eee eee 1,441 5,047 1,146 

Tolalsesreeeee eee 76,501 | 301,306 | 60,690 | 13,800 | 73,668 | 23,034 | 90,301 | 374,974 | 83,724 

COMPARATIVE STATISTICS OF SHAD FISHERY OF THE Hupson River, 1915 to 1919. 

Personnel and investment. Catch. 

Neer Fisher-| R G | Gill | Haul | Invest isnher- Oow- ras m1 au. Nvest- 

men. | boats. | boats. | nets. | seines.| ment. |Number.| Pounds.| Value. 

LOLS < cb eee cae hs eee 160 88 4 86 2 $11,197 15, 855 68, 668 $8, 643 
TOTS cee see nie ccetse 119 67 3 79 3 7,845 9, 287 40,173 5, 465 
TAS) AZ ees Se Sia iE A RB 149 74 2 215 13 14, 595 12,015 43, 384 6, 540 
AOTS eee Sees Be 227 123 2 273 15 20, 107 67, 403 234, 602 48,184 
191922 Seb ee 299 157 1 373 12 31,589 90, 301 374,974 83, 724 
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SHAD AND ALEWIFE FISHERY OF THE POTOMAC RIVER. 

The results of a yearly canvass of the shad fishery of the Hudson 
River where no shad-cultural operations are being practiced is given 
above. Believing that data of value might result from annual can- 
vasses for a river on which extensive shad-cultural operations are 
being conducted, a canvass of the shad and alewife fisheries of the 
Potomac River for 1919 has been made, and it is planned to continue 
this canvass. 

In 1919 there were 789 persons engaged in this fishery, using 514 
boats valued at $80,685; 306 pound nets valued at $159,810; 267 
gill nets and one haul seine, the latter being operated in Maryland, 
valued at $26,761; and shore and accessory property valued at $610; 
a total investment of $267,866. The catch of shad numbered 544,469, 
or 2,040,473 pounds, valued at $332,397. Of this quantity 94,512 
shad, or 342,988 pounds, valued at $56,833, were taken by Maryland 
fishermen, and 449,957 shad, or 1,697,485 pounds, valued at $275,564, 
by Virginia fishermen. The catch of alewives numbered 8,867,902, 
or 3,676,921 pounds, valued at $61,016. Of this quantity, 1,488,583 
alewives, or 772,867 pounds, valued at $15,508, were taken by Mary- 
land fishermen and 7,379,319 alewives, or 2,904,054 pounds, valued 
at $45,508, by Virginia fishermen. 

As shown by the table of comparative statistics, the catch of shad 
in 1919 was much larger than in any of the years since 1901 for which 
statistical canvasses have been made. Compared with 1915, there 
was an increase of 198.5 per cent in the number of fish taken and 
360.8 per cent in value. Whereas some years ago the river channel 
was in places practically closed by pound nets and the continued 
existence of a commercial fishery threatened through the inability of 
sufficient fish to reach the spawning ground, at present such nets 
may be set out from shore at a distance not greater than one-third 
the width of the river. 

SHAD AND ALEWIFE FisHrery oF THE Potomac River, 1919. 

Items. Maryland. Virginia. Total. 

Number.|Pounds.|Value.| Number.| Pounds. |Value.| Number.| Pownds.| Value. 
HISHErMENE sia 26 nee eee Disc See oc ed 22 D62| saa ee eeaaoe (fot) Bees ae sel aoe ee 
ROW DOS Sine ceouee ean teee 34 Rae ene $3, 300 220 eee $6, 972 302| Sen casaes $10, 272 
Gasoline ne se eee 33 auee eh 7, 255 L7Q|S 2 See! 63, 158 212 oy 70, 413 
BOUNG Netssascee ose aeae TOL). tesees 12, 400) 10] tease een 147, 410 306/22 525-202 159, 810 
Gillnets and seines!...--.- 65) Sse es 9, 253 2032355210 17, 508 Piel eee 26, 761 
Shore and accessory prop- 

OLUVs esc 5 soak eae scat | See ees |e eee ee ya) Pe teen ete Ree wee: ORO PALA UIE al 610 

otal ss h2 nests cease a| -eeisecciss lease 2p aad ks sete sbor leeeeee se ZB0" Ods |seeceeee llecne cee 267, 866 

Shad caught: a 
With pound nets.-.... 8,941} 36,061) 5,498) 251,986] 951, 954/166, 694) 260,927} 988, 015/172, 192 
With gill nets and 

Sines 2 eee nee 85, 571| 306,927] 51,335} 197,971] 745,531/108,870| 283, 54211, 052, 458/160, 205 

Motaltndat. byes Ao 94,512| 342,988] 56,833} 449, 957/1, 697, 485/275, 564] 544, 46912, 040, 473/332, 397 

Alewives caught: Li 
With pound nets. ..... 1, 258, 083} 691, 500} 13, 158|6, 486, 719]2, 606, 520} 34, 550!7, 744, 80213, 298, 020] 47,708 
With gill nets and 

Seines = - 2 oceh cee 230,500} 81,367] 2,350} 892,600} 297,534] 10,958/1,123, 100} 378,901] 13,308 

Motaletarrs se eave 1,488, 583] 772, 867| 15, 503/7, 379, 319]2, 904, 054}: 45, 5088, 867, 902|3, 676,921] 61,016 

1 Includes one haul seine, with the catch, operated in Maryland. 
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CoMPARATIVE Statistics OF Propucts oF SHAD AND ALEWIFE FISHERY OF THE 
Poromac RIVER FOR VARIOUS YEARS FROM 1896 To 1919. 

Year. Maryland. Virginia. Total. 

Shad: Number. Value. Number. Value. Number. Value. 
TSOG ES BLS rere PEACE IBY tee Ne 233,238 | $20,524 450,825 | $43, 084 684, 063 $63, 608 
LOOM. S52/se esse see ere 146, 000 14, 800 648, 4€2 | 104, 566 794, 462 119, 366 
POSSE 2 OT AN re) 83,147| 16,343] 289,500] 51,709 372,647 | 68,052 
AQOONE SEI k SATO Naat oN 31, 158 9, 232 172,813 | 44,500 203, 971 53,732 
MODS eee ml ee Nos Rani ae 17, 196 6, 827 165,206 | 65, 300 182, 402 72,127 
TOLQIC NT I! AMES Pay Pc 94,512 | 56,833 449.957 | 275,564 544,469 | 332) 397 

Alewives: 
iC an ah eae ara ae nd Ri 4,883,000 | 10,369 | 24,601,040 | 42,854 | 29, 484, 040 53, 223 
TN te OEE Eg AEE las ZUNE ERT g 335, 000 1,420 | 7,276,428 | 30,741] -7,611, 428 32, 161 
11 Gs Pee a SOT tt PRR NA 2 1,488,583 | 15,508 | 7,379,319] 45,508 | 8,867,902 61, 016 

FISHERIES OF THE GREAT LAKES, LAKE OF THE WOODS, AND RAINY 
LAKE IN 1917. 

The statistics of the fisheries of the Great Lakes, and Lake 
of the Woods, Rainy Lake, and Lakes Kabetogama and La 
Croix, Minn., presented in this report are for the calendar year 
1917. The canvass of these fisheries was made by Winthrop A. 
Roberts and Rob Leon Greer, agents of this Bureau, and the sta- 
tistics obtained have already been published in condensed form in 
Statistical Bulletin No. 436, and in “‘ Fishery Industries of the United 
States. Report of the Division of Statistics and Methods of the 
Fisheries for 1918,’”’ Appendix X, Report, U. S. Commissioner of 
Fisheries, 1918, pages 42 to 47. The detailed statistics are pub- 
lished for the first time in the present report. 

EARLIER PUBLICATIONS. 

Earlier publications relating to the fisheries of the Great Lakes 
and published in Washington, D. C., are the following: 

The Fisheries of the Great Lakes. Elaborated from notes gathered by Mr. Ludwig 
Kaumlien, by Frederick W. True. The Fishery Industries of the United States, 
1887, Section II, A Geographical Review of the Fisheries Industries and Fish- 
ing Communities for the year 1880, pp. 631-673. 

The Fisheries of the Great Lakes, by Ludwig Kumlien. The Fishery Industries of 
the United States, 1887, Section V, vol. 1, pp. 755-769. 

Report on an Investigation of the Fisheries of Lake Ontario, by Hugh M. Smith. 
Bulletin, U. 8. Fish Commission, Vol. X, 1890, pp. 177-215. 

Review of the Fisheries of the Great Lakes in 1885, compiled by Hugh M. Smith 
and Merwin-Marie Snell, with Introduction and Description of Fishing Vessels 
by J. W. Collins. Appendix, Report of Commissioner, U. S. Commission of 
Fish and Fisheries, 1887, pp. 1-333. 

Report on the Fisheries of the Great Lakes, by Hugh M. Smith. Appendix, Report 
of Commissioner, U. 8. Commission of Fish and Fisheries, 1892, pp. 361-462. 

Report of the Division of Statistics and Methods of the Fisheries, by Hugh M. Smith. 
Report of Commissioner, U. 8. Commission of Fish and Fisheries, 1895, pp. 93- 
103. 

Report of the Joint Commission relative to the Preservation of the Fisheries in 
Waters Contiguous to Canada and the United States, by Richard Rathbun and 
William Wakeham. House Executive Document No. 315, Fifty-fourth Congress, 
second session, 1897, pp. 1-178. 

Fisheries of Lake Ontario. Report of Commissioner, U. 8. Commission of Fish and 
Fisheries, 1898, pp. CLII-CLVI. 

Statistics of Certain Fisheries of the New England and Middle Atlantic States and 
the Great Lakes. Report, U. S. Fish Commission, 1898, pp. chxvi-cLxxv. (In 
this report the figures presented relate to the fiscal year 1897.) 



FISHERY INDUSTRIES OF THE UNITED STATES. 53 

Statistics of the Fisheries of the Great Lakes.’ Appendix, Report of Commissioner, 
U. 5. Commission of Fish and Fisheries, 1901, pp. 575-657. 

Statistics of the Fisheries of the Great Lakes in 1903. Appendix, Report, U. 8. 
Bureau of Fisheries, 1904, pp. 643-731. 

Fisheries of the United States, 1908. Special Report, Bureau of the Census, 1911. 

COMMON AND SCIENTIFIC NAMES OF FISHES OF THE GREAT LAKES. 

For the sake of clarity as to the species referred to in the tables 
and discussions of the fisheries of the Great Lakes, the following list 
of common and scientific names of fishes is appended, the common 
name being the first given in every instance. 

Bowiii yy. tee. SMe Aes sas sep taesa ce a eekee acto ma uensee es 2 6 Amiatus calvus. 
unbotseeesammenes nets Sudo Suerte ee ROS Sos Ree Ss raigia ete Lota maculosa. 
Canpy Asiaiiess is a2. tesco det adsises- he espepees adele oats ne Cy apie: ane. 

meirus (species). 
Catfish.....-.------+ ++ 22022222 ee eee eee eee eeee eee e esses sees jae Pures: 
CISCOGSID eer ae A oats cers Use APL heb cae Mae Leucichthys (species).! 
Helis. cose ae eats oe eke ey, et evita eeu ee bs leiiocase Jets Anguilla chrysypa. 
Gold=eycd: fee agua estat. ote sb wis sae iat aes ote Am~phiodon alosoides. 
Nuskellningeseemees: estos ote aceon te ea Slt ak ga ak So te Esox masquinongy. 
Pik (reer lucius. 

SARL ER Ft ic aa Tale Spe SAL ea RE aR lg SEAR Ti ac eae Esox vermiculatus. 
Pike pereh (live que) 2. P Lei arse Shek ey He EAS SA Ska oS Stizostedion vitreum. 
Pike perch (wall-eyed or yellow pike)....................------ Stizostedion vitreum. 
ROCKS BARS eee Boece oy ee lta. Bohs Goes NITY. Ut 2 Ambloplites rupestris. 
SEE ee ee ae re es Cte ie ees te 2 te LI ZOSLCOL OTP. COMMOCTUSE. OT TSELENY. 
Sheepsheddvor drums: 380 se tees Ste en tela erie Aplodinotus grunniens. 
Sturveonten ce see ESN te Tee! ee RTL Aaa Acipenser rubicundus. 
SUICKOrS er Rt Sele ec Spy Sap Ura nN ay cae Le EE eR Catostomidze (species). 
DUMMANOS fe estes e vent. dean go Sore e ans = diene ciceg uateiloMelalnne's Centrarchidze (species). 
WOU ME Gee cd trate Sa c’oc aoc os clela eneiths Neen aia tus aaa cto gh aee Cristivomer namaycush. 
PUNOMtSbeelnead 42204) NE 3080515 5 SEM Rae RAEN eek hah ie ate at Salmo gairdnerv. 
NWihtite: bases seen ets Sos ok ho i eee St ey ees Pes R ae chrysops. 

. Coregonus clupetformis. 
Whitefish, common.........-..---+--+-+-+++2++2-+2+22+5-- Nee Tee 
Vinibehish: cyrenromwinee 2.4. GS Pn Rk alata eas egrets Coregonus quadrilateralis. 
Mellow. percha seers teksto tase ace Moe een eames Perca flavescens. 

GENERAL STATISTICS. 

In presenting the detailed statistics of the fisheries of the Great 
Lakes it has been necessary to make some revisions of the preliminary 
statistics previously published, and the statistics of the fisheries of 
Lake of the Woods, Rainy Lake, and Lakes Kabetogama and La 
Croix are shown in separate tables. 

The number of persons engaged in the fisheries of this entire region 
in 1917 was 9,416; the investment was $10,732,879; and the products 
amounted to 106,436,392 pounds, valued at $6,413,527. 

In the fisheries of the Great Lakes in 1917 the number of persons 
engaged was 9,221, of whom 2,141 were on vessels fishing and trans- 
porting fishery products, 5,076 in the shore or boat fisheries, and 2,004 
employed as shoresmen in the fisheries and wholesale fishery trade. 
In the fisheries of the various lakes the number of persons engaged 
was as follows: Superior, 1,348; Michigan, 3,313; Huron, 1,348; St. 
Clair and the St. Clair River, 64; Erie, 2,770; and Ontario, including 
the St. Lawrence and Niagara Rivers, 378. Compared with the returns 
for 1903, the year for which the last previous canvass was made by 

1Includes lake herring, chub, longjaw, bluefin or blackfin, and tullibee. 
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the Bureau, there was an increase of 430 persons in Lake Superior, 
72 in Lake Michigan, and 43 in Lake Erie, but a decrease of 356 in 
Lake Huron, 291 in Lake St. Clair and St. Clair River, and 10 in Lake 
Ontario, a total decrease of 112. 

The investment in the fisheries and related industries amounted 
to $10,555,669, apportioned among the lakes as follows: Superior, 
$841,006; Michigan, $4,038,927; Huron, $1,188,705; St. Clair and 
St. Clair River, $15,955; Erie, $4,332,767; and Ontario, $138,309. 

The investment included 585 steam and gasoline vessels engaged 
in fishing and transporting fishery products, of 7,844 net tons, valued 
at $1,512,983, with outfits valued at $372,106; 3,354 sail, row, and 
power boats valued at $536,763; fishing apparatus used on vessels 
and boats to the value of $2,630,388; shore and accessory property 
valued at $4,478,148; and cash capital amounting to $1,025,286. 
The apparatus of capture consisted principally of 8,333 pound nets 
and trap nets valued at $1,179,256 and 153,277 gill nets valued at 
$1,237,702. The investment, as compared with the returns for 1903, 
has increased in all the lakes except Lake St. Clair, the total increase 
being $3,081,247. 

The products of the fisheries amounted to 104,269,223 pounds, 
having a value to the fishermen of $6,695,019. The yield of the var- 
ious lakes was as follows: Superior, 15,547,432 pounds, valued at 
$726,674; Michigan, 35,460,628 pounds, valued at $2,270,859; 
Huron, 13,363,207 pounds, valued at $857,478; St. Clair and the St. 
Clair River, 133,330 pounds, valued at $11,852; Erie, 38,710,238 
pounds, valued at $2,327,299; and Ontario and the St. Lawrence 
and Niagara Rivers, 1,054,388 pounds, valued at $100,857. 

The principal species taken, including fresh, salted, and smoked 
fish, were carp, 7,563,347 pounds, valued at $331,938; ciscoes, which 
include lake herring, chub, longjaw, bluefin or blackfin, and tullibee, 
53,529,325 pounds, valued at $2,609,917; pike perch, which include 
blue pike and wall-eyed or yellow pike, 4,599,524 pounds, valued at 
$438,299; sauger, 3,929,172 pounds, valued at $240,035; sheepshead 
or drum, 2,901,994 pounds, valued at $70,936; suckers, 5,362,428 
pounds, valued at $204,881; lake trout, 13,344,139 pounds, valued at 
$1,286,704; whitefish, common, including caviar, 6,192,123 pounds, 
valued at $723,424; and yellow perch, 4,206,011 pounds, valued at 
$245,223. Various other species were also taken in considerable 
quantities. Compared with the returns for 1903, there has been an 
increase in the products of the fisheries of the Great Lakes of 18,074,- 
406 pounds in quantity and of $3,549,518 in value. There has been 
considerable increase in both the quantity and value of the products 
in Lake Superior, Lake Michigan, Lake Huron, and Lake Erie, but a 
decrease in both quantity and value in Lake St. Clair, and a decrease 
in quantity with a large increase in value in Lake Ontario. 

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 amount of capital 
invested, but there was a decrease of 2.21 per cent in the quantity, 
with an increase of 67.10 per cent in the value of the products. There 
was a large increase in the catch of burbot, cisco or lake herring, 
sheepshead or drum, and lake trout, but a decrease in carp, pike, pike 
perch, whitefish, and a number of other species. Compared with the 
statistics for 1903, published by the Bureau, there was a decrease of 
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1.20 per cent in the number of persons engaged, but an increase of 
41.22 per cent in the amount of capital invested, and of 20.96 per 
cent in the quantity, and 129.28 per cent in the value of the products. 
There was considerable increase in nearly all of the more important 
species except pike perch, lake trout, and yellow perch. The increase 
mn burbot, and possibly some of the other species, is, no doubt, due to 
the work of the Bureau in encouraging the more extensive use as food 
of species heretofore little used for that purpose. 

The following tables present by lakes the number of persons engaged, 
the amount of capital invested, and the quantity and value of the 
products of the fisheries of the Great Lakes in 1917, and also com- 
parative statistics of the extent of these fisheries in various years 
from 1880 to 1917: 

Persons ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF THE GREAT 
Lakes IN 1917. 

Items. Lake Superior. | Lake Michigan. Lake Huron. Lake St. Clair.1 

PERSONS ENGAGED. P 
Number. | Value.) Number.| Value. | Number.| Value. |Number| Value. 

On vessels fishing. .:.-.--.---:- 6G] Bees 1,096) <== === 4 - 14 |e Sere ae tony |e sfe aera ae eee 
On vessels transporting....---- ol | eeeeee 81)..--..--- Pa (Sean eer soNene nal eadecce 
Inshore fisheriessa: ss s- 2 sa. S54 sees 15280 Peet 1023 (eee ses G4 yae > ae 
Shoresmen sete sree eee ers YH Neon se Sol cere VATS vaece ss Cone Sel Ree 

Total.....- peed, clan te 1348) eee SNBIS| ace ea ee ASA Oe ae Gy. VO a 

INVESTMENT. 

Vessels fishing, steam....--..-.-- 12/$52, 800 92) $397, 650 WS eS OU0| eeneeeysy aes lees eee 
Ona e eae ee fc BOD ea eee eee eo eeon 266 | Pace R ene NG el eel 

OUTELT ER eee e E R Sre hs Ne TIP ORO! eevee L22N S85 Beene AAO) hl Gh 
Vessels, fishing, gasoline-.. 4| 20, 500 240) 234,310 S| pel OS OO gees oie |e eee 

OMMaAge eee enw ae ea LO4 ee. a PS reenter TLS) ers Gere ae eee ee 
Outfit ise eaee yen Ne Soe enue. 57 000| Ae eee ee 56;,630/sea sees BAO Nas ees tea 

Vessels, transporting, steam. . -. CGR UOUI Sooo She oe ooeheane 2 AAU, 00) fee, S| AE a 
MONNA LE rere ee sai bole ses - Tete eeslbeesesacod mer eoes ae PAN False ese one SAA Erece ee 
Outhts Seen shes s 2 oa: emecs Uy ee sca onibe 4 SS eecesea|S os Joan e B00 Eee ee ln akc cee 

Vessels, transporting, gasoline. . 7| 19, 500 60) 38, 225 1D PER SSE500| eters le seer 
Tonnage meteatese see seas ses G8see eee AO) ays micnete UGS eet | eee ess [eet ce 
COTTE Cae he ce a Meee SOT se nae 4E515| haves gaa CT Att] Wid Race lg (a 

Sail and row boats........-.--- 417) 10, 220 428 9, 943 310 8, 020) 60) $1,640 
IPowerboatsccmes-oce ee ee oe 280) 82, 405 311; 91,595 260) 103, 960: 4 900 
Apparatus, vessel fisheries: 

Gillinetse ee ee eon 1,806) 31,995 57,453) 535, 616 6,613) 69,575)...-.. a ee 
WIM OSs Aetna see oss Bo enene lances eiestes 960 | ere sien Pi OBIS a ceceoee (844 os oseltetaanc 

Apparatus, shore fisheries: 
Pound nets and trap nets.. 204} 26, 262 1,134} 242,570 Wye e207 904 eee es eee a aes 
Gillmetsisa seas ses: Mess 9,311)112, 991 26,354} 109, 458 ROOT) mmooy 200 cease eee eee 
Ty Ke motsre secre eee eel arereereice tel pease clos 8,343) 39,795 ACD POLLS 5 eter ete eee ne ye 
Seines eens ose os stecetee 5 325 61) 18,120 77 7, 960 6| 1,365 
Times). ssi. 5a os es hee eee cele saeree SoA: CMe Bere ose PSB Soseseaae 2095 |ss5s8ee 50 
Crawiishpotsintss- assets =e | ae eer eae 6, 400 UF GOO | erarere eters |aretn ceietat sess eae | eeneay ot 
Otherapparauus actos soe coe [See ee ae | eee tere toe | Siatsiate ear Fl ee etereiers llefeleiotete asters A520) Sep Cereey Ame ees 

Shore and accessory property ...|---------- YG BM Sotesecos WG peu alle CA eeienoae 432, 092).....-.- 12,000 
@ashicapital.2-.--..---- Bonde cdlcoussauese 42, 500) ...------- AQT SOO | ister ale arer 156; LOO Es seaes | eet ec 

Mota ccc BSR an ana Aes ellsosacobase S415 006|Eeazeeeea= AP O383927|Boeeee one W188 i705 |eese ee 15, 955 

° pou ue. Pounds. | Value.| Pounds. | Value. | Pounds. | Value. |Pounds.| Valuc. 
BO WAI: ao oss 522 Soc aeteuoee 2,675 l7(U Boke eee 4 Seoabeaee D200 ceihyie Bhawocaicae| ase haere 
BUDD OU ees sci 551 te ai ee eh le 166, 785 1, 436 2,174 Le Se Se ea oe 
Warp MASIAtiCre:: 2.222 2. pepe obese (eer 246, 503 7,500) 1,145,250) 48,474) 85,330) 4,652 
@athish’and |bullheads: <osee3 cle eae eae eee 164, 466 6, 627 329) By 290| S05 ce eels cee 
Ciscoes: 

IMPes ety els Asia, kis cltbestas et 5, 692, 498) 169, 048/15, 341,588) 706,638) 3,277,573) 120,705|......-.|...---- 
1Din0/43)01 > el rs OE el B1302 357 T50VS1OEe acces |e ces ens| tose eeeeealt ween ae oa/ ema aceee|crcees 
SEI Ses eee ae mee aseeee 3, 258, 227/139, 959) 2,917,766} 139,344) 2,100,792)  94,957|.....--.|....--- 
DmMOKed scence eee eee atse 5, 400 ASD emratte nine wait cis 3, 000 11 epee eee eS 

Mis kel hari yeaa sale al ete ay sleeayer = ne arte Nea mca cise Hiei ehctate ale 145 15 eee ee aieae 
ELKO map emetic «soos adecsisiemts 5, 700) 555 40, 597 3,375 12, 354 1 UR By fj pave Ee 

i Includes St. Clair River. 
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Persons ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF THE GREAT 
LAKEs IN 1917—Continued. 

Items. Lake Superior. | Lake Michigan. Lake Huron. Lake St. Clair. 

PRODUCTS—continued. 

Pike perch: 
Wall-eyed or yellow pike, | Pounds. | Value.| Pounds.| Value. | Pounds. | Value. |Pownds| Value. 

freshee ey soee ee eee 27, 979|~$3,774| 132,024) $18,445] 994,642) $119,231] 48,000) $7, 200 
Wall-eyed or yellow pike, 

SAltGd ies eee ree racer neice eiseal oeerencis| seca noeer | mecteeeee 30) O Sesocecd baseaee 
Rock: bass ie ey age: Laer is renal ee ee ee oes 1,714 137 4, 283 OSI Esai | eee 
Sheepshead ordrumi cee cose nee eee saat 28, 412) 796 17, 731 G15. heel mente 
Sturgeons We seS ee Ss he neler eee ans cee 10, 805 2,517 4, 886) 1S O63) Seana peer eee 
Sturveon CaVviatieis --.00/--eeeles ce meaces| acters 346 904 227 AQ5) 5. i. eee ee 
Suckers: 

Fresh. js cao ec co eeem eect 326, 203] 13,184] 2,104,453] 74,859) 1,775,767/ 72, 883).-.-----]....... 
Saltediee es teccem en eae 15,850/ 560} 14,110 625 1,000 BO) Sees sas | ee en 

PSivbalislle soa yo maaapran op sedscod eseeacddad|ossbeud locoeaudece locs essa te 1, 650) O8|eekeccieeseeee 
Trout, lake: 

TOSH nee ees sae oe east 2, 537, 081/209, 597) 8,647,895) 852,879) 2,070,797] 218, 790)...-....}...---- 
TOZON Sena esse aaa eee AAS O00 0s S00 |e eneneeee |= meses leeerenee as 
Saltedseete. sa (ape thie 7,272| 576 2, 820 

Trout; steelhead. sear em ee |e =e eee | ae ee 21, 950 
Wihite bo aSsoi meee = eerie eerie cree 1, 275 
Whitefish: 

Comm on siresh)- "= .---=--- 302, 210} 30,943) 3,045, 448 
Comm on) saltedis-cesscre-e| (sso eeeae| ese ae 1, 945) 
Comm ony caviarete cece ee eae eae ee eta e sence eel aera 
Menominee, fresh.....--...- 12, 080 682} 100, 332) 
Menominee, salted....-.--- 2, 900 228 26, 103 

Yellow perch: 
Mreshis stoseeeseeees eee et = 5,000} 356) 2,361,071 
Salted socal essck CeCPe ye ilcr cecil see i 

CrawAShenmeseceeee= cere eet ce eaen seeee | peace 80, 495 

otal feces see essen alee 15, 547, 432/726, 674/35, 460, 628)2, 270, 859/13, 363, 207) 857, 478) 133, 330} 11, 852 

Items. Lake Ontario.? Total. 

PRBSONS ENGSSED: Number. | Value. Number. Value. 
On vessels fishing. ......---.-.--- Al Seen ee 1O30|teer renee: 
Onivesselsitransporting cases e ssn AOpen asec eel ee pau anrcten since PAN | ee eee 
Inshore fisheries... --:----------- SOdle-\jatene soe 5 076| Seer ese ee 
ShHoresmeni eens eee eee =e NOE She seers 25004 ee eae 

Dotallimeenmecmsm-cmant ester Bf Weacceos sae UY PA Ware anceae 

INVESTMENT. 

Vessels, fishing, steam.....--.---- 73)! $469;398)\.- 5-2) o.4 222 Vacectee ela ; 190 $977, 348 
UMabh are oo onacsouae seep | Winkie soos /sboenek sAballessdbaccer 4 063) seseeaeee ee 
OUbhee oe ee net oe he hue AST OS RG TOR ere Liane | Ga cee Paes Sauemiee 249, 494 

Vessels, fishing, gasoline... Ee 1 $1, 200 278 314,010 
TonUe seeeeee eae eeee eee eee Sine se eeere PUY | BSA ses Seen 
OUphte 3. Nae cetee asse eee eee ae ee aii od OBO | meet ase eee 20) eer. < cae eee 76, 332 

Vessels; transporting <steam.o-2-|) in) ee ON 245 DOO eee eer | reaeitete il 87, 500 
MONNARZO Sako ss cee ete ee tele i] Mmm ALL Er. Ve je ereeein ere yeyeeener enteral | erate areata palate 320 Sse 
OUCH Ee A es ofa es oa || I Se eS OB DOIG Bios te as | tcraeap teeter earthy caestarel ey 23, 580 

Vessels, transporting, gasoline 1 1, 300 106 134, 125 
Monn Ag Ome eat ee aeme ee eeiacs LOW eee sei 935] see gee es 
COREA eo ee al ag a ee | A eee ee G5 |i-aize ssa 22,700 

Sail and row boats....-.-....-.-- 189 4,765 2, 006 61, 958 
PowerDoatsseetscs-ceuernce tees 79 17, 130 1, 348) 474, 805 
Apparatus, vessel fisheries: 

Gill nets tet 3 40 103, 882) 909, 803 
TaniGS cious teace Aen ees Talo hates eI ee eC i ell ac ote 22 [yc eRe ne ae ee 30, 537 

Apparatus, shore fisheries: 2 
Pound nets and trap nets.... 353 21, 460 8,433] 1,179, 256 
Gillnets sees eee ete sees 162 15, 135 49, 395 327, 899 
MY KOMOUS Shwe aes ce se ere 334 4,374 4, 938 100, 707 
Seines? 2475 0 °P eke esa eeares 12 610 446 67, 247 
Jha a cenee Bees sacadebar|lsosoedoscacd| wenn elllbssroccoacr GL PL |S erereteseie tate are 11,008 
(OATS no) eo ang Maal See Ree Be ese SANE clsoesgedac|lsssodosnec 6, 400 1, 600 
HuShin Man Aches memcene sean Coeeremenee | pe emaeretee 7 795 7 795 
Otherapparavus sc eee eee eee eencee|| men OLO eee eeeee (epdeabsenoboe 1,536 

Shore and accessory property.....|------------] 1,884, 165)...---..-.- BOR 280) See scssossce 4, 478, 143 
Cash'capitalees jaee ecerese ce ae ees miael= ssa | WOO OOO |e sare inaeetes QOLQ00R Ro sascsnee ae 1, 025, 286 

Total oijec gets ccee ae ee eee ee oe tere | WA Ssoa ne Oileememetes et 1385300) econ sear 10, 555, 669 

1 Includes men and investment in the wholesale fish trade of Detroit. 
2 Includes St. Lawrence and Niagara Rivers. 
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Persons ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF THE GREAT 
Lakes In 1917—Continued. 

Items. Lake Erie, Lake Ontario. Total. 

SOR ETS: Pounds. | Value. | Pounds. | Value. | Pounds. Value. 
Bowdleecec nse sos > ss5 seo eetlnn se 5, 165 $69 7, 046 $350 15, 086 $593 
BTITHOG He see cee eee 652, 870 8,027 61, 760 2, 388 883, 589 11, 902 
CanpwAsiaticuss oo 6). eaeeeeeeea: 6,044,792} 274,139 41, 472 2,173] 7,563, 347 331, 938 
on sh and bullheads.......-.-.- 628,532} , 39,232 47, 934 5, 935 874, 261 55, 089 

scoes: 
MOSH. ssa ce eseseeee ee eee 17, 160, 852) 1,046, 862 460, 363 39,991} 41,932,874) 2,083, 244 
LNG) OL eee caer ascocsbpeduene ues sposeacod sommachGec BOnbeeauicine acces stood 3, 302, 357 150, 810 
SaItec yee, Met Oo et SESE ee Sage cea ey De ae See 8, 909 1,051] 8, 285, 694 375, 311 
Smoked ss 5522 sos sae oss eens = eaters =~ LB dlesSccesossq loosesegsced jaaceseooes 8, 400) 552 

Rie y aes San Sah SUA ST eR A ee A Sie 43, 007 3, 402 43, 007 2,402 
Gold-eye . 3228 255.250 28 st sao. eos 10, 335 Te a Soced5ed |ooqoascees 10, 335 104 
MIR Gh ako Osh eee eecdase boscsuasnosa lode noecelse4 lucconesascd |oddcconoe 145 15 
Pike rae ook aoa de acpee ce weinnis 5, 666 550 16,191 2,149 80, 508 7,804 » 
Pike perch: 

Blue pike. .asscsceceeeeee nase 2,057,073} 135, 241 45,730 4,784} 2,102, 803 140, 025 
Wall-eyed or yellow pike, 

fresheo. toc {oes eee 1,291,456) 149, 163 2,590 458| 2, 496, 691 298, 271 
Wall-eyed or yellow pike, 

Salted see ere eee alee. e cee | neee asec st fe seis cit se] ee aya 30 3 
Rocks Dasssi sos 5ssaeac cee octane 100 5 7,525 463 13, 622 813 
Sauger....-- See ea Seer are 3, 929,172 240,030 [meer eaeees =| cae ae jase 3, 929, 172 240,035 
Sheepshead or drum.....-------- 2, 855, 551 69, 502) 300 23 2,901, 994 70,93 
Sturgeon ..(3. cesses. k 28, 384 6, 064 51,141 12,057 95, 216 21,701 
Sturgeon, caviar.....-.-.--------- 1,018 2,045 544 1, 232 2,135 4,676 
Suckers: 

Bresh stoascseee esse eet ----| 1,035,934 36, 403 89,111 6,317 5, 331, 468 203, 646 
SEG eee cereccact saceocc del lbasadesee aod doheoesorccd posdcecnerdd bareconsce 30, 960 1, 235 

Sjirnits EAP n osteo: aoe ob acec: Sad epaaseederre boceseonore: 23, 885 1,327 25, 535 1,395 
Trout, lake: 

LNG See eae Be EAcsecdenece 1, 922 201 23, 694 2,818} 13,281,389} 1,279, 285 
TBn AST pe eco hose e “Sedege | lpepbees- = eed|lse ae beeoe =a bence mer e|lbeeeccocke 44, 000) 5, 800 
FSET (a at ee a ROR Ue eet FC a Lee cee oe LL 18, 750 1, 619 

Mrouty SUCCIMCAM © <o/0, ciate wim wie ain lale = alo om ain ime mlaaia alm ein oicrel mimi wie wm eames rs Glare 21, 950) 3,349 
WIBO| DASS Behe eee ae acicl teins 286, 112 AGG 2D | Rreerents oiatarar-|(salatee etsiate 287, 387; 17, 289 
Whitefish: 

Common fresh) 2. -\.-..-.- 1,755, 947 232, 761 88, 347 11,720 6, 185, 453 722, 636 
(Corban SING ly 358 Soe ye ocellacee deseo soeseerod |sdeeccpecod |paosopecs. 5, 295 531 
(Olermanoa Cabra 5 oe coor eo adhe cae Seed socere 4c eeal ppcenesbace (soo Apna 1,375 257 
Wikevolerestbelee, renee, Geno eee scine lege escon™ aos Soe a sone ea socecde ered Eeneeembos 158, 869 7,702 
Menominee, salted....---.---|------------|-- +22 +--+ +--|--- 22-2 2+ --]ee eee eee 49,020 3,401 

Yellow perch: : 
rsh: sctnsecree tae nten stein 959, 357 69, 684 34, 839 2, 219 4, 204, 286 245, 142 
SOLS - Sono st co soposnened|Soncsasgseced jsoonossbed | Soucdessseoescaccose 1,725 81 

(Orm\ikltie go Asconoostesengondb sod |secacecsc dod scdccuscuss |Genaceacaad|soscnecode 80, 495 4, 427 

Toba leerefesees seiaastemine aes 38; 710, 238] 2,327,299} 1,054,388} 100,857] 104,269,223) 6,295,019 

COMPARATIVE STATISTICS OF THE FISHERIES OF THE GREAT LAKES FOR VARIOUS 
Years FROM 1880 To 1917. 

PERSONS ENGAGED. 

Lake. 1880 1885 1890 1893 1899 1903 1908 1917 

Superior. ..........-- 414 914 653 916 613 918 792 1,348 
Michigan............ 12578) | 30879) 877.1 928 La kens | 3 94T'|\. to.706 3,313 
(Sli ie 470 892 726 944{ 1,241 1,704| 1,382 1,348 
Se@lint.)2... 222. 356 272 611 529 442 355 221 64 
Wigiea@eee o2 oo. Lo aos. 1,620| 4,208) 4,482] 3,622] 3,728| - 2,727| 3,142 2,770 
Ontario #............. 612 600 389 241 391 388 296 378 

Totals. 6 5,050 | 10,355] 9,738] 10,180] 9,670} 9,333 8, 539 9, 221 

1 Includes St. Clair and Detroit Rivers. There was no fishing in Detroit River in 1917. 
2 Includes Rerons in wholesale trade of Detroit, Mich. 
3 Includes St. Lawrence and Nia gara Rivers. 
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CoMPARATIVE STATISTICS OF THE FISHERIES OF THE GREAT LAKES FOR VARIOUS 
YEARS FROM 1880 To 1917—Continued. 

APPARATUS AND CAPITAL EMPLOYED. 

* : . Value of} Shore 
Lake and Jessels and Pound nets . . other |property) 

year. boats. and trap nets. Gill nets. Seines. appa- jand cash Total. 
ratus.? | capital. 

Num- Num- Num- 
Superior: ber. | Value. | ber. | Value. . | Value. | ber. | Value.) Value. | Value. | Value. 

1880..... 161) $26,240 43) $14,950 $25, 280 32) $2, 010 $200} $12,700) $81,380 
100,735) 230) 67,520 78, 082 43] 2,920 1,155} 177,521) 427,933 
85,275) 140) 34,435 63, 476 19 955 2,763 179, 778) 366,682 

139,035) 276) 63,415 87, 680 14 500 1,565 209; 512) 529,024 
69,045) 162) 25,820 99, 283 1 50 1,058 167, 023} 372,083 
141,109} 218) 27,793 127, 238 8 335 815 299; 032) 596,322 
WAGHOOO| Bie oe <i |s eae etaa = nl arcebatatn =| wie = ee aime clei | slew inlmte 159, 009 83, 000} 391,000 

he pee --e-| 724) 241,425) 204) 26,262 144, 986 5 325, 5,773 383, 810} 802,581 
chigan: 
1880.....| 836) 133,375) 476} 185,425 124, 740 19] 2,040 1,455} 104,100} 551, 135 
ie by ase 1,402) 368,326) 715 253, 840) 58 326, 902 87} 6,950) 13,457] 788,356) 1,757, 831 
1890. .... 1,102} 266,331) 844 244, 880} 40, 215,914 30| 3,480} 13,460 693, 159] 1, 437, 224 
1893 52 oe 1,549} 357,987} 785} 181,385 352, 084 28] 2,520 97° 863)1, 092) 219} 2,063, 497 
1899. .... 1,178] 281,968) 805) 186,349) 49, 288, 395 ll 510, 99° 285 2, 087, 829] 2,915, 241 
AGS iia Fee 1,363} 386,396) 980} 198,960 269, 754 44| 2,384 370 743 2, 593, 950) 3,489, 187 
1 ener Bebe ea | Gee A U0) Beenea sss a0q5or|so—duor|jodaracsiscs| bsoond banosae 753, 000 519, 000} 1,964,000 

{0 1917. ....} 1,131) 771,723) 1,134) 242,570 645, 074 61| 18, 120 69, 263) 2, 108, 141} 3, 854, 891 
uron: 

1880.....| 111) 20,905) 189} 49,425 : 20,609 28] 5,600 3, 500 3,709) 103,730 
SSH) cts 561] 72,946} 586} 113,350} 3, SospOd| Seeeee | ss seam 23,100} 140,620) 385,349 
189022. 22 417| 36,898} 551} 88,515) 2, 21,665 6 600 7,155) 254,025} 408, 858 
1803) cee 520] 87,645) 731) 108, 508) 53,071 1 75 3,807] 236,285} 503,700 
1899.2... 539} 87,585} 996] 111, 839 54, 384 9 673 8,188] 203,989) 474,953 
19032... 643) 126,418) 1,685 176, 495 51, 526 18 608} 13,977] 482,615) 851,639 
i ee Sea ltasosk VEG) Eaeeer sae coseec|bosrces SsSs55 cel asS Ses espace 281,000} 267,000} 733,000 
DOU ann 617} 228,980} 1,731} 207,904 102, 835 77| 7,960} 19,594) 588,192) 1,155, 465 

42| 6,000] 1,500] 24,000] 40,580 
34] 8,825] 3,819] 218/270] 251, 081 
28} 6,240] 5,589] 150,682] 210, 145 
20| 3,025] 2,346] 206,672] 240,076 
13) 1,255 915] 46,945| 54,535 
6| 890 961} 234) 884] 239, 885 

aaa | Lee ae 8,000] 28,000} 46,000 
6| 1,365 50} 12,000) 15, 955 

18} 2,800 8,645} 163,675} 515, 100 
71} 8,320) 72,205 847, 564) 1, 562, 138 
44) 5,305 70, 601)}1, 502, 750 2; 816, 392 

oJ , 

1,146] 424) 297| 1,783| 439,060) 35,; 3] 47} 4440] 237 339]1) 4237 017} 2; 506, 842 
1800)" 528 980] 435, 566| 1,724] 329, 500 78| 229/182} 104) 8,390] 19,362!1'614)677| 2) 720,554 
1903. .... 608] 490; 236] 1,469] 172, 805 180,581! 110} 8,040 18, 350|1) 3267 385| 27 196,397 
AQ08 52 22[adese2| >'G03:000] besicc/sectu Sab soles ol eeee ese aal exceed eee 615,009| 426,000] 1,644,000 

x or, .---| 1,133] 780,683 5,011] 681,060 329,632/ 285 38,867] 45, 154|2, 341,051] 4,216, 447 
mtario: 

GS AL 167; 13,100] 34] 14,000 20,000 ile 7) | 5,000] 54,050 
1885.....| 467; 20,448] 350| 19, 445 23,952} 69] 3,177] 12,627| 56,100} 135,749 
Te een 376| 31,162 288] 24,577 18,110] 27] 7656} 10,361) 38,667/ 123, 
1893. .... 177, 9,619} 77; ~—-2,310 8,794, —7| 175] 2,240| + 327250] «56, 131 
1899... 289, 9,482] 145] 5, 850 18,674, 24| 420] 7,194] 38,640] 80,350 
10032. Lc2 234, 15,457| 176) 9,945 13,862} 8} 205] 9,303] 52,220] 100, 992 
1908) Ses seee 11; GO0| oie -c laze vacwe Ml cncabeal oes noel ke uaee | eciae bee 16,000] 7,900] 34, 
HOLT oa 270) 24,395] 353) 21, 460 15,175] 12} 610] 6,349] + 70,235| +138, 224 

All lakes: 
BRO S542 1,929] 285,500] 1,500] 497,400] 44,544] 214,200] 148] 20,400} 15,300] 313,175] 1,345, 975 
188522100 4700| 868,669] 2°96] 726) 490] 96,906] 539,936] 304] 30; 192] 126, 363]2, 228) 431| 4,520,081 
1890... 3,838] 968, 474| 3,750] 9497957|101;555| 498,096] 154] 17; 236| 109, 920/2, 819, 061| 5, 362,774 
1803... 5.4 4” 050/1,032, 241| 3,743] 802/078|104, 988] 670,572} 117] 10;735| 61, 160|3, 199, 955| 5, 899, 270 
1809 Nie4 3) 489| ’ 887, 416] 3) 837] 660; 408|105,687| 690,518} 162! 11,298] 66, 00214; 159, 103| 6,617, 716 
1903. .... 3) 3761, 162, 766] 4,528] 585,998)101, $89} 642,961] 194] 12) 462] 81, 14914’ 989, 086| 7, 474, 492 
POOREST ee FESTA Pe) Sa SR Be I 8 Tle Ba) WT 1,831; 000|1; 3327000) 4) 8147000 
1917. ....| 3,939|2, 049, 746| 8, 433/1, 179, 256153, 277|1, 237, 702] 446] 67,247| ' 115, 586|5, 503, 429/10, 183, 563 

1TIn 1908 the outfit of the vessels is included in the value. 
2 Includes all forms of apparatus in 1908. 
®Includes St. Clair and Detroit Rivers. There was no fishing in Detroit River in 1917. 
4Inclues St. Lawrence and Niagara Rivers. 
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COMPARATIVE STATISTICS OF THE FISHERIES OF THE GREAT LAKES FOR VARIOUS 
YEARS FROM 1880 To 1917—Continued. 

PRODUCTS.! 

Lake and year. Whitefish. Trout. Ciscoes. | Sturgeon. | All other. Total. 

Superior: Pounds. Pounds. Pounds Pounds. | Pounds. Pounds. Value. 
je ee 2,257,000 | 1, 464, 750 SHR OOO) IE be A. 60,875 | 3,816,625 | $118,370 
iGTAS 5 een 4,571,947 | 3, 488, 177 324,680 | 182, 760 258,416} 8,825,980] 291,523 
ASOONEE LEY. Ete 3,213,176 | 2,613, 378 199, 121 47, 482 42,835 | 6,115,992} 220, 968 
TSB Pee oan 2,732,270 | 4,342, 122 660, 272 62, 052 300,211} 8,096,927 | 252, 107 
ROOM ALE e es 693,191 | 3,118,169] 1,125, 478 4,415 488,401 | 5,429,654} 150, 862 
100i eseue es: 794,022 | 4,954,830] 4,742, 805 13,137 | 2,700,219 | 13,205,013] 343,671 
OOS ELe tee an 910,100 | 2,752,200 | 5,587, 600 67, 600 878,000 | 10,195,500 | 342, 000 
TOVae pate | 2S 302,210 | 2,588,353 | 12,258,482 |........... 398,387 | 15,547,432 | 726,674 

Michigan: 
(gente. ee) 12,030,400 | 2,659,450 | 3,050,400 | 3,839,600 | 1,562,025} 23,141,875 | 668, 400 
TSROP A ote 8, 682,986 | 6,431,298 | 3,312,493 | 1,406,678 | 3,684,693 | 23,518,148 | 878,788 
TRONS BUN ea 5,455,079 | 8,364,167] 6,082,082) 946,897 | 5,586,041] 26,434,266 | 830, 465 
1903 etre 2,330,060 | 8,216,920 | 11,580,895 | 311,780] 8,308,100] 30,747,755 | 828, 611 
SOO Bm or Gata 1,510,364 | 5,488,947 | 21,573,716 | 108,279 5,818,690 | 34, 499, 996 76, 743 
1908 E eee 1,972, 594 | 9,049, 299 | 13, 863, 617 56, 420 | 8,637,568 | 33,579, 498 | 1,090, 550 
1QOSE tate ae 2,490,900 | 7,892,000 | 21, 842, 000 70,500 | 7,521,900] 39,817,300 | 1,554,000 

fs TOL 7A hoe 3,047,393 | 8,650,715 | 18, 259,354 10,805 | 5,492,361 | 35, 460,628 | 2,270, 859 
uron: 

TESE=(0) separate re 2,700,778 | 2,084, 500 246,800 | 204,000] 1,969,195 | 7,205,273} 195,277 
Tissot 2 ae 1, 425,380 | 2,539,780 | 1,265,650 | 215,500 | 6,010,860] 11,457,170 | 276,397 
TRO Ke te oS od 1,004,094 | 1,505,619 | 2,514,551 | 365,718] 4,666,399 | 10,056,381] 221, 067 
TRIG ae 1,178,271 | 3,439,575 | 2,758, 628 79,553 | 4,608,311 | 12,064,338] 306,381 
18008 nga Ditine 592,308 | 1,887,101 | 3,699, 807 30,497 | 6,208,614 | 12,418,327] 308,078 
1003) ee 692, 863 | 2,108,632 | 4,640, 967 34,343 | 6,978,404| 14,455,209] 450,318 
190BE sae Sera 719,000 | 1,358,800! 4,791,000 9,900 | 6,053,300 | 12,932,000 | 486, 000 

5 ao? elas ya 996,851 | 2,079,455 | 5,381,365 4,886 | 4,900,650 | 13,363,207 | 857, 478 
St. Clair: 2 

250,700} 998,500 523,805 | 1, 850, 927 36, 273 
1,208,150 | 227,780 708,740 | 2,185, 795 40, 193 

490,334 309,003 | 1,711,623 | 2,994,571 73, 577 
140, 112 54,106 | 1,497,143| 1,814,311 46, 030 

dieisate sto. 7, 600 431, 650 579, 067 23, 864 
keh ge 8, 800 487, 550 521, 941 21, 594 
eee aeeae ae 13, 000 724,700 737, 700 32, 000 
SPS PE Serr a (RMA BAe De 133, 330 133, 330 11, 852 

T8800 La 3, 333, 800 26, 200 | 11,774,400 | 1,970,000 | 11,982,900 | 29,087,300 | 474, 880 
1885'., Sateen 3,531, 855 106,900 | 19,354,900 | 4,727,950 | 23,734,912 | 51,456,517 | 1,109, 096 
1890) <7 2, 341, 451 121, 420 | 38, 868, 283 | 2,078, 907 | 21,440,812 | 64,850, 873 | 1,000, 905 
1803) 5,1 Vee 1, 292, 410 203, 132 | 20,931,076 | 793, 800 | 19,747,907 | 42,968,325 | 805,979 
1890. Sees 2,066, 314 32, 024 | 33, 427,797 | 789, 402 | 22,078,327 | 58,393, 864 | 1, 150, 895 
1903 7.5 Rs 302, 805 15,127 | 8,788,625 | 300,103 | 13,781,896 | 23,188,556 | 780, 015 
19082) 5 2ge hs 1,503, 000 6,900 | 10,599, 100 63,900 | 29,733,600 | 41,906,500 | 1,280, 000 

is Ee Sa nee 1,755, 947 1,922 | 17, 160, 852 28,384 | 19,763,133 | 38,710,238 | 2,327, 299 
ntario: 

TRB0: eae 1, 064, 000 569, 700 611,217 | 545, 283 849,800 | 3,640,000 | 159, 700 
1885p? Set AS att 20,510 403,585 | 386,974 | 1,496,686 | 2,398, 466 95, 869 
1890.33 garescees 148,771 41, 010 598,978 | 541,752 | 2,115,937] 3,446,448] 124.786 
TOS Ata ee St I 45, 380 6, 204 164,998} 125, 293 586, 140 928, 015 31, 510 
19005 Scan me 161, 935 15, 432 86,778 | 189,155 | 1,953,032 | 2,406,332 | 100,997 
TODS ENTS I ween 25, 384 4, 050 121,315 | 226, 095 867,756 | 1, 244, 600 59, 353 
19088 ooh 56, 000 14,000 35, 000 37, 000 679, 800 821, 800 74, 000 
19174 Se eee 88, 347 23, 694 469, 272 51, 141 421,934 | 1,054,388} 100, 857 

All lakes: 
TSROSLLULLE EM 21, 463,900 | 6,804,600 | 15,967,517 | 7,557,383 | 16,948,600 | 68,742,000 | 1, 652, 900 
TSS5 ey te 18, 344, 004 | 12,586, 665 | 25, 869, 458 | 7, 147, 642 | 35,894,307 | 99, 842,076 | 2, 691, 866 
TOO oad, AMR 12, 401, 335 | 12, 890, 441 | 48,753, 349 | 4, 289,759 | 35,563,647 | 113, 898,531 | 2, 471,768 
TER ge ome aE Eo 7, 629, 341 | 16, 279, 953 | 36,235,981 | 1, 426,584 | 35,047,812 | 96,619,671 | 2,270, 618 
1QO0 Mer Pose ee 5, 094, 014 | 10,611,588 | 59,913,576 | 1, 129,348 | 36,978,714 | 113,727, 240 | 2, 611, 439 
LOS Bae ee eee 3, 813, 259 | 16,131,938 | 32,157,319 | 638, 898 | 33, 453,393 | 86,194,817 | 2,745, 501 
OOS Seek eee 5, 679, 000 | 12,023,900 | 42,854,700 | 261,900 | 45,591,300 | 106, 410, 800 | 3, 768, 000 
1G ties, ae 6, 190,748 | 13,344, 139 | 53,529, 325 95,216 | 31,109,795 | 104,269, 223 | 6,295, 019 

1Tn this table caviar and other secondary products are omitted except in 1893, 1899, and 1903. In 1880, 
1885, and 1890 bluefin, longjaw, and menominee in Lake Michigan and menominee in Lake Huron are 
included with whitefish. In 1893 and 1899 bluefin in Lake Superior, bluefin and menominee in Lake 
Michigan, and menominee in Lake Huron are included with “a other,” and longjaw in Lake Michigan 
with ciscoes. In 1903, bluefin, menominee, longjaw, and steelhead trout are included with “all other.” 
In 1908 and 1917 ciscoes (herring) include longjaw, bluefin or blackfin, and tullibee. 
The statistics for 1908 in these tables are from data published by the Bureau of the Census. 
2Tncludes St. Clair and Detroit Rivers. There was no fishing in Detroit River in 1917. 
3TIncludes St. Lawrence and Niagara Rivers. 
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FISHERIES OF LAKE SUPERIOR. 

The number of persons engaged in the fisheries of Lake Superior in 
1917 was 1,348, of whom 166 were on fishing vessels, 51 on vessels 
transporting fishery products, 854 in the shore or boat fisheries, and 
277 in the wholesale fishery trade and other occupations on shore 
connected with the fishery industries. 

The investment amounted to $841,006. This included 16 steam 
and gasoline fishing vessels, valued at $73,300, with a net tonnage of 
406 tons and outfits valued at $16,630; 11 steam and gasoline trans- 
porting vessels, valued at $75,500, with a net tonnage of 262 tons and 
outfits valued at $21,795; 697 power, sail, and row boats, valued at 
$92,625; fishing apparatus employed on vessels to a value of $32,955; 
fishing apparatus employed on boats to a value of $144,391; shore 
and accessory property valued at $341,310 and cash capital amount- 
ing to $42,500. 

The principal forms of fishing apparatus were gill nets, pound nets, 
and trap nets. The number of gill nets used on vessels was 1,806, 
valued at $31,995; and on boats 9,311, valued at $112,991; a total 
in both fisheries of 11,117 nets, representing a value of $144,986. 
The number of pound nets and trap nets in operation was 204, 
valued at $26,262, 

The products of the fisheries of Lake Superior amounted to 15,547,- 
432 pounds ,valued at $726,674. Among the species of special im- 
portance were the following: Ciscoes, 12,258,482 pounds, valued at 
$460,249, representing 78.85 per cent of total quantity of fish and 
63.34 per cent of total value of fish taken in the lake; lake trout, 
2,588,353 pounds, valued at $215,973; suckers, 342,053 pounds, val- 
ued at $13,744; and common whitefish, 302,210 pounds, valued at 
$30,943. 
Compared with the other lakes, Lake Superior ranked third in 

quantity of progare and fourth in value of products, number of per- 
sons engaged, and amount of invested capital. Compared with 1903 
there was an increase of 430, or 46.84 per cent, in the number of per- 
sons employed; $244,684, or 41.03 per cent, in the amount of capital 
invested; and 2,342,419 pounds, or 17.74 per cent, in quantity, and 
$383,003 or 111.44 per cent, in the value of the products. 

FISHERIES, BY STATES AND COUNTIES. 

The following tables show by States and counties the number of 
persons employed, investment, and quantity and value of the products 
of the fisheries in 1917: 
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STATISTICS OF THE FISHERIES OF LAKE SUPERIOR IN 1917, BY STATES AND COUNTIES. 

PERSONS ENGAGED, 

On On 
vessels | In shore | Shores- State and county. qeeee Peatig el Fistigniedttll anicte Total, 

sng. | porting. 

Michigan: 
PA DORE Sais os Galva ereiae caine ae oe ae Bae eRe Moma a nice chiaeee | tenance 44 2 46 
BS AEA Oe ee ae See Sate canoe enain os Serene eee etree eee amine [Re RE I S BOL see ames 30 
CHIPPS Ware eee oct SER has ol SINE 20K eae eS 43 15 78 
GOPEDIC NS 8 Sos UN AT TEs) oe Bee NOMEN TE Secret secu TO cae ots 10 
ELOUBH TONE asso eee cc apmo cine soee faite sate auton ea enema [Kecammmcee 7h eee ees a 78 
KG WO OTIS Wace rime hate iate cee otro a erent eee niece icra | iors cesar 3 Sanat Sete 56 
MATQUGLECS {occ scccc etn scectsis ete aeeces sacdeuecs DONE eee neue 16 15 53 
Onfons ons Sse he eacocasneat os cette atc os lecehesecee bot Saeewe iid Ree 17 

INVESTMENT. 

Vessels, fishing. Vessels, transporting. 

Steam. Gasoline. Steam, 

State and county. 

Value Value Value 
Num-| Ton- Num-| Ton- Num-| Ton- 

Value. of Value.| of Value. of 
her. | nage. outfit. ber. | nage. outfit. ber. | nage. outfit. 

Michigan: ; 
Chippewa...... 1 48 | $5,000 |$2, 600 1 G6 S55 000 S22 G00 Ne ees lee ccs nee memer see ces 
Marquette...... 2 TB8) GS O00!) SE 200 ease Secs oiomets |e ne sees neem clato ces | beoatceee lesen bee 

Totaliceseesee|)" 3))|| 126) (10), 5007, 800 Ba HO2G Gi: 5000/42 G00h| oe satel Jest eee cee| cane. 

Wisconsin: ; ’ | 
Bayfield... .... 4| 96 | 29,800 | 1,520 15 DDB Ze OOO: Rae oD 5s le eeeealseses | aeeee en tlee ears. 

Minnesota: 
St. Louis....... 5 | 80] 11,500 | 1,760 2} 26} 8,500 | 2,725 4 | 194 |$56,000 |$17, 880 

Grand total..| 12] 302 | 52,800 |11,080 4| 104 |20,500 | 5,550 4 | 194 | 56,000 | 17,880 
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STATISTICS OF THE FISHERIES OF LAKE SUPERIOR IN 1917, BY States anp Coun- 
TIEsS—Continued. 

INVESTMENT—Continued. 

SSeeaeaeaeeaeaeaeqeqoeoeqwoqeno0—s—sSsS—S—S—aaeaoea_lqeqqooOoooooS SS SS SSS 

Vessels transporting—Contd. 

| Sailand row Power Apparatus of capture, 
; boats. boats. vessel fisheries, 

Gasoline. 

State and county. 

Gill nets. 
2 Value Value 

iow nace Value. oN Num Value. pee Value = a 
: ‘ ou : ; um- ines. 

ber, | Value 

Michigan: 
Te Ee eae n One Seccca Mos pcc emcacen| Hsaaceue 9 $190 18))| $8;625ulc-. Sec o| Ecce aera 
Baragacen-ecee|seeces 17 290 Bill Cs SSO! 2 ae ese Che eee ea 
Chippewassee:| Saas eee a 16 220 13 | 5,700 214 | $7,470 $560 
Goze bi cores Ser Se An Sy Sa tS te ee Se |e eee 2 45 A NI QOON| Meee eet a vane Men teee 
OUP pom eos Seon |e eek en 15 185% |: 83 5/610 400i eae 58 54) cy ORE 
Keweenaw.....- 1 10 | $2,000 $500 12 265 20):|: “Gi OO0N| sss siete tee oes oe 
Marquette: s 1ay 0h. Beebo Cee AR ps 1 15 8| 3,820 9204] 11,300) Meee: 
Onfonarongys2] Aesehe eee ae eas sie ae eee Tae 2 | 20 Piel e740, 1) Gece ey pane en (yd CR Od 

Totalese otek 1 10 | 2,000 500 74] 1,230) 109 | 40,795 | 1,134 | 19,270 560 

Wisconsin: 7 
Ashian Geo e 2 ci) tame s| Mee tera lott ene lI cares 2 35 3 YA BREE ee aaeesreral ta com ae 
Bayfield: hab.) gtk a RNs Pera ee 66 | 1,110] 45] 21,075 450 | 7,550 400 
Douglass. ss 52a| Ae Gal ae Pee ee oe NS oe 5 75 2 800) essessc5ee cee eee 
MOEN sh rai5 scan | et eer ate estes A lls Gradifiebles Bee ee 2 600 '| 22-2 sstel See eeeorleemeecae 

Dota sea eee ells oa eee | eer eos gl 73 | 1,220] 52] 23,150 450 | 7,550 400 

Minnesota 
COPay a at pec sed spe fe Oe Wk a i he a VAD PATON) PBZ aie A760! ese eee eee eee a eee 
alket 482.50 1 8} 4,000 BOO! op Slee 2270 | vi 2A GA O75) | Se weed es aes eR 
St. Louis_.....- 5| 50] 13,500] 2,915] 47] 1,250| 30] 5,725 OD) lie oli7 | eee 

Motalapoeeee 6| 58] 17,500] 3,415] 270] 7,770] 119 | 18,460 99971 i 61/75) eee 

Grand total... 7| 68] 19,500| 3,915| 417 | 10,220 | 280 | 82,405| 1,806 | 31,995 960 

Apparatus of capture, shore fisheries. 

Shore Total 
Pound nets : . and ac- Cash State and county. and trap nets. Gill nets. Seines. Value. | cessory | capital. ne 

ee of property. 

Peas Value eas Value. phe Value. | lines 

Michigan 
Alper: sooctueas 34 | $4,912 446 | $4, 205 3 $240 $6230) SLON25 Nisacece sete $29, 520 
Baragatandas.3 QIN M2010 124 STON ee ala Gensel komen TOLO ea ceereaets 6, 035 
Chippewa...... 80 | 7,490 546: 11) (5, O71Dhl eesee aineracene 325 45,425 | $5,000 92, 765 
Gogebicos: 3.2: ul: Seesn|eaeenes 83 OBOsY SanerslmRieee kisah aoe es 1; B85 coca 2, 969 
Houghton...... 2 325 | 1,000] 6,639 2 85 HEON I eONSON see eeeemee 39, 974 
Keweenaw. .... 8} 1,825 840) (8,635 )1o25 ake 8 Be 30 18, S25h 5.2L ee eee 37, 780 
Marquette... -- 1 300 PANY Wige Aap": S0, 0 el ee Sl fe 6 12 200 ign Moca 42, 241 
Ontonagon..... 4 450 175i |hYINGDON Les eMe oem 575 D200) | aA 7, 095 

Tota) meeeee 151 | 17,312 | 3,430 | 30,318 5 325 | 2,119 | 112,050 5,000 | 258,379 

Wisconsin: | i | 
Ashland 222222 - 4 450 65 TOOU Eee lessee eee 140 7,375 5, 000 14, 425 
Bayfield........ 44| 8,000 S45 Al 11285) eee oa ee 1,229] 38,275 9,000 | 136,469 
DD Ove La see havea eee | ae 44 Ay) (aOR mn Ike 390 500 2, 415 

OD 23. 225. eee eee 2 12 DON Secale cee sees ue ei TOON Sets Sel oe 875 

Total we aee 48 | 8,450 O66) 860) | Phar aa] veee ee 1,369 | 46,140] 14,500] 154,184 

Minnesota: 
Cook S222 Ast Aeon QN387ii} (354503 lees see lee 100) | Sen SZ0 il Leese 63, 483 
Wakes: us 2s eeu ah oon eee es 157536) |§215 8651) Seeren |seeeesae 125 TD 900). cee hee 47, 685 
St. Louis. ....... 5 500 COPD || TORE NE We 1,100 | 153,350 | 23,000 | 317,325 

Potaleeee ae 5 SOOM 41ST G9. 813) | sees arene 1,325 | 183,120!  23,000| 428, 443 

Grand total...) 204 | 26,262 | 9,311 |112, 991 5 325 | 4,813 | 341,310 841, 006 

ee ee 

j 
| 
} 
’ 
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STATISTICS OF THE FISHERIES OF LAKE SUPERIOR IN 1917, By STATES AND CouN- 
TIES—Continued. 

YIELD, BY SPECIES. 

LO TS a ES 

Ciscoes. 

State and county. Bowfin. = 

Fresh. Frozen. Salted. Smoked. 

Michigan: Pounds.\ Value.| Pounds.| Value. | Pounds.| Valuc.| Pounds. | Vulue.| Pounds.| Value. 
PAP OT Ee ecrs he nalicesoeeee $195 500 $23 | (sce 2205 Hee tees 
Baraga. LOBES bn Sclsneoced pascocse.| heeooed beneeodsellesascee 
Chippewa SEA2O ee iss aaa eens | hal nererele= | eiieterete a seecictsse lee ne oe 
Gogebic 5 Gye Be sepe edlbboedscleo-seasol hepepas poebebcad neaesee 
Houghton. E UPS BSaaee bo |saacone soncuaces| Sesecnd Itepaceced nbeseer 
Keweenaw ; (By VAN SPCR sees eseleed Sood bo ssccses fisedasellosccassaslesoscne 
Marquettose cscs cer emaer lee cecne 325, 1 IPC) Ee Besa So|Sosencs|- ssessone Jonti dea SatAsoocseeasase 
Ontonagon!=-faleee- see salteena. ZV ICU DP OU Gad eae Soba poced Beno eanes Sosoroe niece eopsleacaer 

Totall,....--<|, 2,675|\ 170] /923,986| 30,171|..2.--c--les-a0-- BO My 28 | Gee eal eo 

Wisconsin: 
Ashland: -/siic|Seeccceeale esac 11, 600 GODIE clos stole aisieiatall ciestncte cia a| tase analis setters ase ll bce os 
Bayfield seis 4 |eecen ess Reece NRO) NR HME Be See Oe SS 68,000} 2,340]........- yaad 
Douglas!* sc oo- elec ce aee (eee eee GOR O00 22. 065) cecil sec cltabesine alec cteoelshe htesclaeceees 
TrOnaty 2 22 eas |e seeee ne eoee sce 8, 000 ZAK) | bee laeenore Joneacecce beeece4||saoedesSe|joscbece 

opal see. alee eee tat ok A inf ay aR cay: ae ean 68,000] 2,340|.........|.. re 

Minnesota: 
(Cookst ay ea re | teenten a beaetes 1,375,239] 43, 658)1, 651, 178/$75, 405)1, 593, 925] 67,948).........|...---- 
Takes atree ame Paces © 559,465] 19, 208/1, 100, 786] 50,270} 995,302] 43, 242|.........|.....-- 
St; Moist: | soe eesE oe ree 1,099, 403} 33,523) 550,393] 25,135) 600,500) 26, 406 5,400} $432 

Gtate sh. tae San 3,034,107} 96, 389|3, 302, 357/150, 81013, 189, 727|137,596| 5,400, 432 

Grand total..) 2, 67. 170|5, 692, 498) 169, 048]3, 302, 357|150, 810|3, 258, 227|139,959| 5,400, 432 

Pike porch (wall- Suckers. 
State and county. Pike. eyed or yellow 

pike). Fresh. Salted. 

Michigan: Pounds Value. | Pounds. | Value. Pounds. Value. | Pounds. | Value. 
J AE rei Acnadclli pt eee 4 Beeeeeeeee 243 $40 23, 165 $980) eo soos eset hss 
IB ATAP as esas (bac cee feces cemmeme ne 60 6 3, 200 133s n eee eesttiocese 
Chippewa...... 800 $30 3,470 525 100, 713 BB05 ie kes ose Ree 
Gorobics eternal eases sicee|ssccnene te 50 A 1,000 25) eas me Semen cag 
HOUCHLOMSe eas emcee son taeeececes 500 20 1,600 Ole cee ree e sles eee 
IK WeenaWemens|Seeeeacece|seneenece 231 59 5, 464 218 | Seine So sae|saseee—s se 
Marguetien. ses\sesesccees|sooscecoes 325) 26 21,271 (iit 5] apse cee Meer mae 
Ontenaronteces est eecees eee ee ens en ee cwcce 2c ceatc ne 18, 835 O84) size see eee. acc 

Totalese reese 800 80 4,879 681 175, 248 UpllG| Seiten otalsees oases 

Wisconsin: | 
Ashland....... 3,300 355 3, 300 469 19,000 BOOT ee ters mate a aes 
Bayfield. ...... 1, 600 120} 19, 800 2, 624! 104, 900 4,100} 15, 850 $560 

Motalesa lass 4, 900 47 23, 100 3, 093 | 123, 900 4,990 15, 850 560 

Minnesota 
ROOK Stes S .cas |paatcee cee cemcce ee nel ttemoc coos |e teeeeemee 100 PSS ae ete Ge eee ane 
AKO). 6c anes tececeeaccl cide cscee ce sacs cus sole eaaae ener 1,000 OO) Seseecces sekGeu ces 
SEMMOUIS! 222 355|aeenes sot hatennecee ees seen ee alse oncereee 25, 955 it O21 (eaeacseeae ESSeceeaoe 

Potato case clvao tc Sees lataseonace (Ss s-ceeenal eeeeemeces 27,055 TO(8|seesesses saeco 

Grand total. . 5,700 555 27, 979 3,774 326, 203 13, 184 15, 850 560 

Go236c— 7138 
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STATISTICS OF THE FISHERIES OF LAKE SUPERIOR IN 1917, BY STATES AND Coun- 
TIES—Continued. 

YIELD, BY SPECIES—Continued. 

Lake trout. i 

State and county. By itelish, 

Fresh Frozen. Salted. 

Michigan Pounds. Value. | Pownds.| Value. | Pounds.| Value. | Pounds.| Value. 
‘Alger s-2. 22525. Ie yg Eee YR ee RRR Os sodd beicodgeood boscdberoe 30, 846 $3, 280 
Baraga. -.2:-5-- 10, 500 1 O5D|Beraatase alee arenes Se aes ames ee eee 2), 525) 223 
Chippewa....-. 422, 188 SUSU Be See msn) a5 es Saege Sscecede 94] esSsesoocc 142, 044 14, 074 
Gogebic..-.--.--- 21, 750 TE Site SeneDH ae Reso tebe Gaecdaedd Boocacaus. 12, 000 1, 
Houghton..-... 170)325|) 16206 | haseee steel teces a eee lesen ere eee merece 19, 0380 1,711 
Keweenaw..--. 232, 850 Pale hee ee ae tee eo oades jones se éone| eso scad 8, 933 979 
Marquette... .. 395, 499 See ooo seo dad) Mooeesset s| SSeogeetsa)|Seceesoase 11, 635 1,455 
Ontonagon. .... 109, 182 8)734| accs Raa, POOR, Te ag Seal oleae an 15, 199 1, 639 

Motal .- << £S.c|s. 19586. 851}; 127, S74|sys--28k 2] ee RI OE ae 242,262) 24, 361 

Wisconsin: 
Ashland....... 8, 875 (ey RE Bee odode oceeosteed lesetboorsd |ocece sass 1, 200) 112 
Bayfield. ...... BBS 720), 46, 450|a sce See ASE Or al |e RT aati nis ea 41, 295 4,145 
Tromeese sees 12, 500 1000) aa25-He as oe cepesc| sccesenens | a eetecees 3 40 

Total sesaese- 5O5 095). ra Had) wae ae ere eee en Teles cates 42, 855 4,297 

Minnesota 
Cooke ae 83, 642 Su7I0 See cae ae oe eee ee 3, 700 $268 1, 047 147 
Toake- 22.00 110, 646 OFG0G ait see o lee TRS oS 1,372 92 3, 400 350 
Sti Mlouis: cos 210,847] 15,460) 44,000) $5, 800 2, 200 216} 12,646 1,788 

Totaloeteees 405, 135 34, 079 44,090 5, 800) 7,272 576 17, 093 2,285 

Grand total..| 2,587,081} 209, 597 44,000 5, 800 7, 272 576] 302,210 30, 943 

Whitefish, menominee. 

State and county. 7 Yellow perch. Total. 

Fresh. Salted. 

Michigan: Pounds.| Value. | Pounds.| Value. | Pownds.| Value. Pounds. Value. 
Wilbon. gh 2 SSUES C12 NAR E TS SOs eNO | pers ool SPAWN |e OYE 233,411] $18,917 
1eene tO ogaeed [Socbeapeca boson acces Phbtbearod eesdoeesoc oe daecoas4aoesspasce 111, 485 5,451 
(sti Ee So oad |sSopac osed|sdeoooated bapceonaed|aebSracase 3, 000 $235 857, 277 57, 719 
CE) 03 Oe Secs incor Coen GOS caceae Be oden ped Be mrarotricbeacbaqedal Septecr csc 51, 800 3, 260 
Houghton. .. ..- 500 CU eapenna Reser Smcon Boo oeostit ease cade 371, 605 26,019 
Keweenaw..--- 430 A epsoasosoe| Peodcoeced||ssissoocSsb|ocodaessas 324, 408 25, 969 
Marquette -. -.- 300 22 eee rare bescresosalise- cbpscen|iseoradesés 754,139; 49.373 
CO Lele 0) 2 og ose ooosced paingododsd beJbeesead bs stdcscss bscsesosadiscceaastias 187, 306 12,613 

Motaleeee ee 1, 230 T10| teen eee ee ees 3, 000 235] 2,891,431) 199, 321 

Wisconsin: 
SIIB. © oc cche Sea he les SAR Oates eee | eo RRS Cea Meet ete 47, 275 3, 206 
Bayfield. ...... 4, 050 175 ee ODES 05 | CETUS a 2 2,000 121| 2,477,020) 91,175 
Douglastscl 5 5.|sshshe. oc lote sees e cs eee see [seer eter oe le ae cener el ememeae ers 69, 000 2,065 
INO Re as bSeaped Sesaxosoes| sce Sec ces KASHESEeSE eee Cee Cee 20, 860 1, 240 

otal sees. 4,050 D7Shes et ee Ease tous 2,000 121) 2,614,155 97, 686 

Minnesota 
Cogkeas.esenees 200 20 100 Gal.niseae AS ale ane nsas 4,709,131] 196, 162 
Takelsscsse2eee 2,200 V7Al S22 552 e [ees 5525 21a Se yea RCE 2,774,171| 123,300: 
St. Wouiss2- 4, 400 200 2, 800 7 ea spam Fy AOE a 2,558,544} 110, 205 

Motale se cee 6, 800 394 2,900 Cys et As acl A gy 10,041,846} 429, 667 

Grand total..| 12,080 682 2,900 228 5, 000 356| 15,547,432| 726,674 
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FISHERIES, BY APPARATUS. 

The catch of the vessel fisheries amounted to 3,259,811 pounds, 
valued at $123,169, and of the shore or boat fisheries to 12,287,621 
pounds, valued at $603,505. In the vessel fisheries the catch of 
ciscoes, suckers, lake trout, and whitefish with gill nets amounted 
to 3,164,811 pounds, valued at $116,369, the balance of the catch 
consisting of lake trout taken with set lines. In the shore fisheries 
11,095,696 pounds consisting of bowfin, ciscoes, pike, pike perch, suck- 
ers, lake trout, and whitefish, valued at $523,260, were taken with gill 
nets; 901,873 pounds, including ciscoes, pike, pike perch, suckers, lake 
trout, whitefish, and yellow perch, valued at $63,610, with pound 
nets and trap nets; 177,300 pounds of lake trout, valued at $15,708, 
with lines; and 12,752 pounds of ciscoes, suckers, lake trout, and 
whitefish, valued at $927, with seines. 

The following tables give the products of the vessel and shore 
fisheries, by States and counties, in 1917: 

YIELD oF VESSEL FISHERIES OF LAKE SUPERIOR IN 1917, BY SraTES, COUNTIES, 
APPARATUS, AND SPECIES. 

Michigan. 

Apparatus and species. 

Chippewa. Marquette. Total. 

Gill nets: Pounds. Value. Pounds. Value. Pounds. Value. 
Ciscoeseee caer otsaees 33, 995 $1, 698 292, 609 $11, 444 326, 604 $13, 142 
SUITES obs Sao Sodas noononca|k sa5a559-aeisl seeoosocoocs 8, 471 255 8,471 255 
Proutslakesse. Coe ess. 266, 625 18, 960 318, 499 27,006 585, 124 45,966 
Whitefish— 

Commontssiek jo ssches|soseccsceece|seeseceesees 9, 487 1, 187 9, 487 1,187 
NGNOMNHEOE oa ene Paces cciocicca|eoscietSecece 300 22 300 22 

Totaleeeeussesee a... 300, 620 20, 658 629, 366 39, 914 929, 986 60,572 
Set lines: Trout, lake.......... 75, 000 ASSOO Ne jceciet oe cole Oaaae acne 75, 000 4,800 

Grand total......... 375, 620 25, 458 629, 366 39,914 | 1,004,986 65,372 

Wisconsin. Minnesota. 

Apparatus and species. en Grand total. 

Bayfield. St. Louis. 

Gill nets: Pounds. Value. Pounds. Value. Pounds. Value. 
CiSCOeS ae set ecees soon cee 1, 278, 105 $21, 246 800, 000 $23,712 | 2,399, 709 $58, 100 
SUGGES 5 ae oop cosesosnones| bnocsecoucsa| Hoee cescesneloosene (bees bosseesnabes 8,471 255 
rout, lakest2 2.8 325s 13, 595 1,359 148, 125 9, 480 746, 844 56, 805 
Whitefish— 

(Cops O i ao oo sob c bone paseosececes }oaecdescdse]btobon gece s|bencoasecebe 9, 487 1,187 
Menominee: 3-6 fa sstee tacansiscsione eee cece tial same -eeee leee ane opens 300 22 

‘ Motaleee meee es 1, 286, 700 22, 605 948, 125 33,192 | 3,164,811 116, 369 
Set lines: Trout, lake.......... 20, 000 2000s soso 2 scat Isiessise caeec 95, 000 6, 800 

Grand ‘total. .-.=. 22: 1,306, 700 24, 605 948, 125 33, 192 3,259, 811 123, 169 
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Yretp or SHore FisHerRiIes or LAKsr SUPERIOR IN 1917, By STATES, COUNTIES, 
' APPARATUS, AND SPECIES—Continued. 

Michigan. 
Apparatus and 

species. 
Alger. Baraga. Chippewa. Gogebic. Houghton. 

Pound nets and 
trap nets: 

Ciscoes— Pounds.| Value. | Pounds.| Value. |Pounds.| Value. |Pouwnds.| Value. |Pounds,| Value. 
Wreshise. 25.720) 8 peers se sete. = 82,800} $3,410) 5,000 $200| 92. S288 a 35 IeS 1,000 $36 
Salted....- 500 75] Eee eee ne Ae ena os eee | MD mer mera tee ce ce) Ome Salle USacee 

Pikes eesss =| Pee ns eee sss sao Ce ee 800 UU eam oae) be cee Seat ednée|lcagstaés 
Pike perch (wall- 
eyed or yellow 
pikeysi 3. 422 243 AO) Ue yA Ne Bn ae 3,470 BQh|.- 5253 (2 Ms re ee: ee 

Suckers, fresh... 4,805 188 2,300 105), 905,713)" (3, S05. aa-¢ <i -na-cee|semnomee a eee 
Trout, lake.......| 24,102) 1,971 5, 625 565) 13,063 30 |) Bese Mee ee 3, 750 560 
Whitefish, com- 
MON see eee E 

Yellow perch.....|--------- 

Total........-| 55,402) 4,949) 92,980]. 4,278) 251,490) 19,150|--.--2-2}.--.--.- 4,750 596 

Gill nets: 
Ciscoes, fresh. - 3,600 170} 12,400 620) 146,067} 6,527) 17,000 $680) 174,800) 7,770 
Pike perch (w all- 
eyed or yellow 
10)1:<2) Sens eos er nepencctslesemere 5 60 Ghismrdeette eeeettcs 50 5 500 20 

Suckers, fresh. . 16, 360 692 900, 28) 10,000 500 1,000 25 600 26 
Trout, lake, fresh.| 116,012} 9,653 4,875 494) 35,625) 2,875 21; 750} 1,550) 147,825] 13,821 
Whitefish— 
Common......- 810 71 270 25) 6,600 659} 12,000; 1,000) 18,480) 1,646 
Menominee, 

reste lee Sve ee Ses atl Beers se | ase af ae lbocescoe beanséecl|Ssscecs- sb oade-sloadacse = 500 40 

Motalteee see 2) 136,782} 10,586] 18,505} 1,178] 198,292] 10,561] 51,800} 3,260) 342, 705| 23,323 

Seines: 
Ciscoes iat s2t eee. 500 7-5) eee pe AA oye Rem kes] Ee eran s) bs ors sh aes ee eer 3, 800 160 
Suckers: 2p St 52) 2,000 D0) bees (gh Tay ER 8 ea LARA SN ae pe 1,000 50 
Mrontesaceessceer 568 GOS caso ne] Skedendlsl is cde gacllssooceee | seeeeers bee a ecsa eae e eee Sener 
Whitefish 222... 4, 284 ARQIEY Bo. SA SRE S StU todo ee ee Oss cmm nal pena eee aloeeete uae 600 65 

Rotaleysc= 7,352 6b2)5 oe eo lesee sc eles ence |aeeeeeee ees’ lnaceeee 5, 400 275 

Lines: Trout, lake.| 33,875] 2, 730)-......-.|-..----- S16 S7p| tee, ODO ete usec nsetestee 18,750} 1,825 

Grand total-..| 233,411) 18,917} 111,485) 5,451) 481,657| 32,261) 51,800} 3,260) 371,605] 26,019 

Michigan—Continued. 
Apparatus and 

species. 
Keweenaw. Marquette. Ontonagon. Total 

Pound nets and 
trap nets: 

Ciscoes— Pounds Value. | Pownds.| Value. | Pounds.| Value. Pounds. Value. 
Mreshic pte. ly 5, 000 $250 $21) 2 ese cslmaesencicss 94, 300 $3,917 
Saltedtene 5 fs. |. Gee sete lesueccetion oe ceemcie mals coaeemeies [eae creme tenements 500 23 

PA eis ee pA Bese field. aleve totetel| Aa ains Seer e heme emcee wana ae eee aw RE eee SASS 800 80 
Pike perch (wall- 
eyed or yellow 
pike). veer ee 166 Bil see as sc abe atstes cece [snes teceae eeieceeaces 3,879 602 

Suckers, fresh... 3,302 132 1,500 45) 2 ver MS ren ale tue cotas 102, 620 4,275 
Trout, lake. ....-. 65, 725 7,811 3,125 310 7,500 $600, 122, 890 12,707 

170, 584 17, 229 
355 38 

3,000 235 

498, 928 39, 106 
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Yrevp or SHore FisHertes or LAKE SUPERIOR IN 1917, By SrarEes, COUNTIES, 

APPARATUS, AND Species—Continued. 

j 
Michigan—Continued. 

Apparatus and 
species. 

Keweenaw. Marquette. Ontonagon. Total. 

Gill nets: Pounds.| Value. | Pownds.| Value. | Pownds.| Value. Pounds. Value. 

T@railinssqeshocee 2,675 THIN) el eae eee sca bate Sel ae eeio sae beac socoee 2,675 $17 

Ciscoes, fresh. . --- 68, 825 3,234) 32,000] $1,370, 44,090) $1, 556 498,782] 21,927 

Pike perch (wall- 
eyed or yellow 
[OV <2)) AP eee se 65 22 325 0); eae Bart Leer 1,000 79 

Suckers, fresh... - 2,162 86 11,300 395 18, 835 684 61, 157 2, 436 

Trout, lake, fresh.| 164,625] 12,970) 72,125 6,860; 91,682 7,334 654,519] 55,557 

Whitefish— 
Common....--- 6, 000 585 1,548 193} 11,599 1,219 57,307 5,398 

Menominee, 
fresh}\2-. == 75 10) |p peel eee ss eeeensees| ee Saor ooo 575 50 

Motalssee ase 244,427, 17,077 117, 298 8,844) 166,206] 10,793} 1,276,015) — $5, 617 

Seines: 
(One sta) ae Sel Peco netoodl late snodl poe seobes4 pegecnca [5] Popo RSSSCo RRoe Soo. 4,300 185 

TT RCONS oye | Oe ee anata | eenierete ley oral inieteretomee fall tein lal nsoinlelafall neater Iola 3,000 150 

Mahe SAE web dale Se oo Sencelescer Sace| se o> aaco=s Spor ondegel SSSR aC Or FESO orc 568 45 

VARS TSN bee cual eles Sooo solGoacder Sarl seceoeneed hake nano na| poorer oo| ood eands 4,884 547 

Min Ly eee deb canes bocedeseaelbsecesccds| beescc ee so pages escor| Pp ooagaE shy 12, 752 927 

Lines: Trout, lake. 2,500 230 1, 750 164| 10,000 800 98, 750 8, 299 

Grand total..| 324,408] 25,969) 124,778 9,459| 187,306] 12,613, 1,886,445) 133,949 

eee
 

Wisconsin. 

Apparatus and 
species. 

Ashland. Bayfield. Douglas. Tron. Total. 

Pound nets and 
trap nets: 

Ciscoes— Pounds.) Value.| Pownds. | Value.\Pounds., Value Pounds,| Value.| Pounds. | Value. 

reshe esiececser 600 $20 62, 500| $1,657|....-...|-------|-----+--|------- 63,100) $1,677 

Salted) 22 seeacelbeecscne|eou=- 23, 000 690|caeee see] cee ecisecee Wee miseee 23, 000) 690 

Pikes... - seen 800, 55) 1, 600 E20 Geers eee Rca soso erccads 2, 400 175 

Pike perch (wall- | ! 

eyed or yellow | | | 

Dike) eee 2, 800 Bog 16. \800\ De 142)6 2s sol sea. oie eee eese| sesame 19,100, 2,541 

Suckers— 
Ntesheeeeenenee 12, 000 Fils) © QB 0) SBS TBI ea sae e Besar ed leoceesee [aaa 107,500) 4,250 

Salteuey pore salew cee sc (eile <i 15, 000 E949) oisige Her So aebae| acco oe a ee eaoos 15, 000 525 

Trout, lake 2---- 750 60 120,750} 9,695|.......-|-------|--------|------- 121, 500 9,755 

Whitefish— | 
Common......- 600 SOL GPE nea ES Eee anee pestiese Recsoccee ceecaos 27,495] 2,801 

Menominee.....|---.-<--|---+---- 150 7 (ees SPOT eee acieannooed Goss. 150 7 

Yellow perch.....|--------|-------- 1,700 103| Bees eee seal eee a= Jpcoceos 1, 700 103 

Total.......--| 17,550} 1,105] 363,395) 21,419)........|-------]-------+|------- 380,945) 22, 524 

Gill nets: 
Ciscoes— 

inreshhic-<ceasics 11, 000 675| 310,200) 7,625) 69,000] $2,065} 8,000) $200 398,200) 10, 565 

STAIR: 0 Lege geese eacopsore igowonecs 45,000| 1,650|...--...|-.-----|--------|------- 45,000) 1,650 

Pik oe eee seee tee 2, 500 CHV AM cease isenaeeell checdod asedode Kedeseed eeoseee 2, 500 300 

Pike perch (wall- 
eyed or yellow 
MIKE) ee oceecisces 500 70 3, 500 ARD |e eae le actare| istics caine sestesatai= 4,000 552 

Suckers— 
reshv se wieios ec 7,000 375 9, 400 OTT Soaden Sacetor) Gecachcd lscocpec 16, 400 740 

Srila 1.) ae eeee Reece bod luiscoenod 850 BEI GRe eS EA seinen Roadaern copecoe 850) 35 

Trout, lake,fresh.| 6, 250 475| 362,500) 27,870|.-.----.|-.----- 12,500] 1,000] 381,250, 29,345 

Whitefish— 
Common...---- 600 56 14,400), 1,400)....-.-.|------- 360 40 15,360; 1,496 

Menominee, 
freshen = eel|sce Hoge |escacoen 3, 900 7 All ate nice ppdeace eceocond sporaso 3, 900 171 

Yellow perch...-..|-.------|-------- 300 Thee icae poles Ud lbpeeeeec lec oconG 300 18 

Motalecs. << 27, 850 1,951 750, 050) 39,616} 69,000) 2, 065! 20,860} 1,240) 867, 760| 44,872 

Lines: Trout, lake.| 1,875 150 56,875| 5, 535|.....--.|-------|--------|------- 58,750| 5,685 

Grand total..| 47,275} 3, 206] 1,170, 320| 66,570| 69,000} 2,065, 20,860] 1,240) 1,307,455) 73, O81 
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YIELD OF SHORE FISHERIES OF LAKE SupPERrIOR 1n 1917, By States, CouNTIEs, 
APPARATUS, AND Specres—Continued. 

Apparatus and 
species. 

Pound nets and 
trap nets: 

Ciscoes— 

Pike perch (wall- 
eyed or yellow 
pike) 

Suckers— 
TES Se joe eee 

Troutalakess: = sss 
Whitefish— 
Common.....-.. 

Gill nets: 
BOWE s sae eee e 

Pike perch (wall- 
eyed or yellow 
pike) 

Suckers— 

Common....... 
Menominee, 

fresh ee es se 
Menominee, 

salted 

otaltess eee 

Lines: Trout, lake - 

Grand total. . 

WHOLESALE FISHERY TRADE. 

Minnesota. 

Grand total. 

Cook. Lake. St. Louis. Total. 

Pounds.| Value.| Pownds.| Value.| Pounds.| Value.| Pownds.| Value.| Pownds. | Value. 
en eee ae Mer area hee ye me URS OR ee ee oleae 157, 400| $5, 594 
IO Ae ee Nee ae pete NS ee | A Si ee 23,500] 713 
feet ls See eee ae Bote Cel coon S| (teenie cacl seeace| Saeeseecleeeiend 3, 200 255 

Ba a ra tht eee ga Fs ae a no ee PU te ae 22,979] 3,143 

a SiekicSeulellales ce ere) tee siexciae al eis coe. 12,000} $480: 12,000 $480) 222,120) 9,005 
Bo Cerin ce Pe Nauk 2 Pe cerh| eet ea liek aaah am aeee |p ya nL | RE 15,000] 525 
Rohe wae erallelapee ees Sine ee cele lntcmmcm el neue cells ete tee | cates ete See ene 244, 390} 22, 462 

Seen NSLS eat te Pe baa hin 10,000} 1,500} 10,000) 1,500} 208,079] 21, 530 
Sowa e oe.cltemee ice] moeis see «| Soho aie memeen ae leer lene tereate lerertomia 505 45 

Be PERT eco FB eae a Ba Hae WC nt nd Pm ee Se L 4,700) 338 

Lo eee CE SR al Bethe maak par omen oe 22,000] 1,980] 22,000) 1,980] 901,873) 63, 610 
i : | : 

Rees NG ars £08 Pine ees Bele ar NCA a Play Roy eam CR aes 2,675, 170 

1, 375, 239 $43, 658) 559, 465/$19, 208} 299,403) 9, 811/2, 234,107] 72, 677| 3,131, 089/105, 169 
1,651,178 75, 405/1, 100,786] 50,270, 550,393, 25, 135/3, 302, 357/150, 810] 3, 302, 357 150, 810 
1, 593, 925) 67,948] 995, 302| 43, 242) 600, 500| 26, 406)3, 189, 727/137, 596] 3, 134, 727/139, 246 
Ua HAM Sect Bea es oe a el) ee 5,400) 432) 5,400} 432 5,400} 432 
BAe pa a FS RAS | ape eo teh eee Se eeciee lt sc erate | ae meee 2,500; 300 

Suloe deicwslceecsseleeet seuss Pe oeisdsl cot A aocleceetcl Bote eat eae cae 5,000 631 

100 2| ~ 1,000 55) 13,955) 541) 15,055] 598) 92,612] 3,774 
acreiaieiel waseean |ejechero vis eel Lire ec § sail Sisters creel lexeists aieiall Bcrembelsicteel leiaiateieions 850 35 

82,842] 8,646! 106,646] 9,549! 47,722) 4,680! 237,210] 22, 875] 1,272, 979|107, 777 
pee ae ley- sesceleeccsee--[-e--.--| 44,000] 5,800/ 44,000] 5,800) 44,000] 5,800 

3,700] 268) 1,372 92) 2,200) 216) ' 7, 272| 576 7,272) 576 

1,047) 147/ 3,400} 350 2,646) 288} 7,093)  785| 79,760) 7,679 
| 

200 20 2, 200 174 4, 400 200, 6, 800 394 11,275 615 

2,900} 228 
300, 18 

4, 708, 331]196, 098|2, 770, 171\122, 940 1, 573, 419] 73, 733/9, 051, 921|392, 771)11, 095, 696/523, 260 
| a == 

| 4,300} 185 
3,000] 150 

568 45 
4,884] 547 

12,752| 927 

800 64] 4,000)  360| ~—-15,000| 1,300] 19,800] 1,724] 177,300) 15, 708 

4, 709, 131|196, 162|2, 774, 171/123, 300/1, 610, 419] 77, 0139, 093, 721/396, 475|12, 287, 621/603, 505 

The wholesale fishery trade of Lake Superior in 1917 was con- 
ducted by 15 establishments, of which 8 were at Duluth, 2 at Bayfield, 
and 1 at each of the following places: Ashland, Bark Point, Port 
Wing, Superior, and Sault Ste. Marie. The total number of persons 
employed in these establishments was 249, to whom $65,353 were 
paid in wages during the year; the investment in shore and accessory 
property amounted to $210,400 and the cash capital utilized was 
$42,500. Compared with 1903, there was a decrease of 1 in the num- 
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ber of establishments and of $100,200 in cash capital, and an increase 
of 150 employees, of $6,773 in the amount of wages paid, and of 
$103,986 in the value of the property. 

The following table shows by localities the extent of the wholesale 
fishery trade of Lake Superior in 1917: 

WHOLESALE FISHERY TRADE OF LAKE SUPERIOR IN 1917. 

Shore 
re f Number | Persons | Wages | and ac- Cash 

Cities and towns. State. of firms. | engaged.| paid. cessory | capital. 
property. 

Duluth esse ses ee aes Minnesota... . 8 77 | $85,742 | $146,350 $23, 000 
Ashland, Bayfield,and Bark Point.| Wisconsin......- 4 140 19, 125 21,325 12, 500 
Port Wing, Superior, and Sault Ste. |} Wisconsin and 3 32 10, 486 42,725 7,000 

Marie. Michigan. 

Total. 1:24 Sea Ry gs lee Beate ie 15 249 | 65,353 } 210, 400 42, 500 

FISHERIES OF LAKE MICHIGAN. 

In 1917 Lake Michigan ranked first among the Great Lakes in the 
number of persons employed in the fisheries and second in the amount 
of invested capital and the quantity and value of the products. 
The total number of persons employed in the fisheries of Lake 
Michigan was 3,313, of whom 1,096 were on fishing vessels, 81 on 
vessels transporting fishery products, 1,285 in the shore fisheries, and 
851 shoresmen in the wholesale fishery trade, etc. Of the total num- 
ber of persons engaged 1,537 were credited to Wisconsin, 1,145 to 
Michigan, 564 to Illinois, and 67 to Indiana. 

The total investment in the fisheries of the lake amounted to 
$4,038,927. The number of vessels fishing was 332, with a net 
tonnage of 3,913 tons, valued at $631,960, and having outfits to the 
value of $179,521; and of transporting vessels, 60 with net tonnage of 
495 tons, valued at $38,225, with outfits valued at $4,515. The 
number of boats was 739, worth $101,538. The fishing apparatus 
used on vessels was valued at $561,349, and on boats at $413,678. 
Shore and accessory property amounted to $1,758,341 and cash 
capital to $349,800. The investment was divided among the different 
States as follows: Wisconsin, $1,514,295, or 37.49 per cent; Illinois, 
$1,265,664, or 31.34 per cent; Michigan, $1,179,143, or 29.19 per 
cent; and Indiana, $79,825, or 1.98 per cent. 

Gill nets were the most important apparatus of capture, 57,453, 
representing a value of $535,616, being employed in the vessel 
fisheries, and 26,354, valued at $109,458, in the boat fisheries, a total 
in both fisheries of 83,807, amounting in value to $645,074. Lines 
valued at $27,868 were employed in both the vessel and shore fisheries. 
Other apparatus used in the shore fisheries included 1,134 pound nets 
and trap nets, valued at $242,570; 3,343 fyke nets, valued at $39,795; 
61 seines, valued at $18,120; and 6,400 crawfish pots, valued at $1,600. 

The fishery products of Lake Michigan amounted to 35,460,628 
pounds, valued at $2,270,859. This total was divided among the 
different States as follows: Wisconsin, 21,453,679 pounds, valued at 
$1,225,084; Michigan, 11,634,480 pounds, valued at $883,301; 
Illinois, 1,356,294 pounds, valued at $87,375; and Indiana, 1,016,175 
pounds, valued at $75,099. The more important species taken in 
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this lake were ciscoes, 18,259,354 pounds, valued at $845,982; lake 
trout, 8,650,715 pounds, valued at $853,138; common whitefish, 
3,047,393 pounds, valued at $323,363; yellow perch, 2,362,796 
pounds, valued at $116,500; and suckers, 2,118,563 pounds, valued at 
$75,484. 

As compared with 1903 there was an increase of 72, or 2.22 per cent, 
in the number of persons employed; $549,740, or 15.76 per cent, in 
the investment in the fisheries; and 1,881,130 pounds, or 5.60 per 
cent, in quantity; and $1,180,309, or 108.23 per cent, in the value of 
the products. 

FISHERIES, BY STATES AND COUNTIES. 

The following tables show by States and counties the extent of 
the fisheries of Lake Michigan in 1917: 

STATISTICS OF THE FISHERIES OF LAKE MICHIGAN IN 1917, BY STATES AND COUNTIES. 

PERSONS EMPLOYED. 

On 
On a In shore % 

State and county. vessels vessels or boat cuore Total. 
fishing. 5 fisheries. ‘ 

porting. 

Michigan: 
PATIO RT ep spre Re Sees we Rear tea EEE, MESES ming ere Sy |pe ema eee re hl eR 9 
PA TATA THs Te Peele RN oes mi Ree Je a alae veh ORES 2S eeu eae eee 10 Sees: Baas 10 
BORZIO es ceca en fat a ek Rome Les Rete Staph A 49 2 6 19 76 
BOLTON sens cy RESTS OUT SET ee ee 38h |: 5. toe 33 2 73 
Gharle vols aco stebme teeny ete bet cote ee aerenee 96 2 30 21 149 

Clbas ares hie ooo sceak nace scent Cee se See 157 6 174 
VMAS ES 5 ESE: PS Ee Ps Bore ee eo eh ae D8 ieee ce 28 
Grand Draverses. jos ote ee ee eee eee oe. 10 2 Zone ame ces se Sion 
Beelanawsc.: 2 2 ae ee EE ee BO ee see eee 34 ‘ 91 
Mackinac 93 
IMAMISTCO ce Ree ees CCR aN ENN, ee, ae we Od 29 
Mason i) enee® 2" SI 2ie) pea’ Ap watiehes  mea é 43 
Menominee 119 
Muskegon 39 
Oceana 6 
Ottawa 79 
Schoolcraft 71 
Van Buren 21 

Total 1,145 

Indiana: 
Ta KOs hieclce Ce 2 oe Te Se ie Ve RE Op cee | ete ne Oe Oty Pete a TCU }E) Bates th om 10 
Baporte nis es seins TARE ee Sa eae ee ee ES Pai WHE Be) SSS Oe 21 3 45 
POLCOB EE ae ti Ue Ee Ne ee Ea Re We i Ue Tei ot pea ter Pl [tae gem ce 12 eee elie 12 

Total 2 Sage oe Pa es ee eld Dill, Gus oeen i 43 3 67 

Tllinois: ¢ 
CS{ov0) : Sy Hee ane aaa PRESSOR WOR My IS Ls EWU ype) aly Uae a) a3 be a See ee 15 482 528 
dO Ce SOA aA AT ERM A ae St DS bs Dd het PA WS AS ee 35] Rea atl 36 

Potala coace Soreece mca chincd wax sees eats oe DOM | stern eee 27 482 564 

Wisconsin: 
BT OW a Fe See tte heat tse Ue Te LP ce RN Ae Re 53 22 200 107 382 
Moons 203) cee eee En ee ae Fe ee Ve eS Nf 143 5 174 10 332 
KONOSH A. oe See ote ee oe a as es ocean Se 12) ee ae ars 1 4 14 
Kewauneestst tcc he ees VO ek Rare es ee Bin Sm aan es oe 3 Gi | Nepar sess 39 
ManitowiGn.c 2 se cose eerste oem elec eae aoe ADA See eee 22 20 84 
Marinette sens fee Berry RES ier ele Tint tad SOR tie 75 10 81 32 198 
Milwatikee: oso8 ssh goth HOR a Saya Ue Nee ey SN NE 7H hal Se 24 26 127 
DCON TO eee Sac SS ee Ee a tesa actor tees 52 9 Qbiheccs aes 156 
Ozaukeesiss. 6h). 2 Ee ee Pee et pa 26 2 11 18 57 
Fa Xelua (sy teaeiets syd OR eee Bee ke SE oe te 23 agases sce 2 10 35 
Sheboygan ose aes ee re ead Se ak ty ty, Wah ee SS 31 31 113 

ROUAL Ceres See ia ey A) te ae Ae eth tte 584 48 647 258 1, 537 

aot ae 



FISHERY INDUSTRIES OF THE UNITED STATES. (Gi 

STATISTICS OF THE FISHERIES oF LAKE MicuHIGAN IN 1917, By States AND Coun- 
TIEsS—Continued. 

INVESTMENT. 

Vessels, fishing. Vessels transporting. 

State and county. Steam Gasoline. Gasoline. 

Ton Out- Ton- Out- Ton- Out- nage Value fit. No. nage. Value. fit. No. nage. Value. fit. 

Michigan 
IBONZ1 Gz ee aes celccinice els 7| 113] $20,150) $11,500} 5 46) $4,200) $2,715) 1 6} $450) $50 
Bermienint 225 63ee5adecee 5} 153} 32,700} 4,890) 2 15; 1,500 1 ne aened Beeerar ee ene 
Charlevoix) [esse seae0 8| 114] 18,700} 9,210) 18) 141) 16,000] 6,650) 1 7 300; 225 
Gliese ess ease cnn 2 2G peS SOOO Rie Us GOO | Pe Err eI I Sete el ce crc) oe eee he |e hae ae eee 
Grand Uiraverselss=sece| see=|s-an2 2 |aeeeeriaelciteaie = 4, 43) 3,800) 1,200) 1 9) 1,000 20 
eal aris eee eee 5] 57), 9,600, 5,925] 12) 96) 11,250) 3,350)....|......]...-..- easats 
Mackinac 382 csi dae aol Sas = |sanes -[ooeaPaci-| Setitelase 7 43) 3,350 990; 2 16 900, 240 
Manisteete oc -kesececres Sood BACESH Be eScnee tparnce 7 491) 78000 |) S7435) 2222 [En cicec lente coke eee 
Masonses. |. J5otisdecec! 2 21 4,000 415) 9 79| =6,550) 2,115) 2 16 850 95 
MeNOMINGCE 2 rice coe aee fees sees | -eseee | aee cane | a seieiee cma neers | aaeaoee 9} 124) 10,700, 1,285 
Muskegonyss.chieee neat fone lesisce facemaes [cameras 4 27| 4, 500 800) 1 8 600 50 
QOGSAN Be. eas ee ae ROT VOR et oe Sh we 28 he fO50 aye OOO els 08s arco alates [efi es 
Ottawa fossa Sil 4s | PSraLOG|! MOSS7b|S sac se aioe eee es EL Osa asse cel eae sce sleusoee 
Schoolcraft............. 4; 100} 10,500) . 6,500) 6 53142250), WN GT5I ee S| coe ece [seoster|= 
Van Buren..... Wetsaasw 2 31] 4,700} 2,125) 1 6 600 SOE Sess ce | Soar eeloeemee 

Total. =. Jase eke 43} 758) 134,450) 52,040] 78) 616) 65,950) 24,205) 17| 186] 14,800, 1,965 

Indiana: Laporte........| 2} 51] 11,000) 3,610) 1 Siete -200|), et850| 5224] 22-22. |baescee bewecee 

Tllinois: | 
17, 200 
13, 500 

30, 700 

BOW Dwalsaoc daaice ts saee 9} 1,000 200} 23! 192) 14,800) 1,300; 22) 140) 10,350) 875 
LB yi) ee aes Sa aero 5| 921 17,500} 1,950} 47| 423) 43,650) 3,881] 4] 34! 2,500, 130 
Kenoshawaee ee ceceee ek 32} 5,000} 1,650) 1 14) 1,400 800 ese Saaicee|Hececes Vite ascie 
KKOWaNeeso. .doegnccesse 2 27|) 4000), 2.500} 12) 1112) LOf400) R80 ooh ce co cle cee ccltee ose 
Manitowoc..........-.- 2} 51] ~=5,500) 2,785} 11/ 149] 15,900] 6,550|_...|......|......- hes ae 
(Marinette suaassemeececs 46} 9,700} 2,800) 22) 173) 21,700) 3,500) 7 74] 4,900 950 
Milwaukee............- 13/2540 5'93% 000/205 000| m4) @ 183!) 3.800) 12/450 suas |e cathe cee es en 
Oconto pee es ALND Se, oe Rn Pia ead 26} 201) 15,810) 1,325) 9] 51| 5,375 395 
Ozaukee) see 100} 30,500} 9,500} 1) 15) 2,000) 200; 1] 10} 300° 200 
Racinigat fo jaa eo. BP TTSHY AENOOO! cre ZOO AIL SD, Te aap Se set lane aaa er hess Gs 
Sheboygan............. 10] 257) 65,000] 19,600] 1] 49] 7,000] 2,500)... .|....2.]. 2... 

Totaly; cise eek ates 986) 252,200] 67,235) 148) 1,361] 136,460} 24,386) 43} 309) 23,425 2,550 

Grand total........ 92 1,795) 397, 650| 122,885] 240) 2,118} 234,310] 56,636] 60} 495 38, 225 4,515 



72 FISHERY INDUSTRIES OF THE UNITED STATES. 

STATISTICS OF THE FISHERIES OF LAKE MICHIGAN IN 1917, By STaTES AND Coun- 
TIES—Continued. 

INV ESTMENT—Continued. 

State and county. 

Laportes. tb ..cs. ese 
Porters ester sree ee 

Grand total.......-- 

Seen ee ee eee eee ee ee 

Sailand Power Apparatus of capture, | Apparatus of capture, shore 
row boats.| boats. vessel fisheries. fisheries. 

s Pound nets . 
Gill nets. Value| and trap nets. Gill nets. 

No.|Value} No.) Value. of 
lines 

No. | Value. No. | Value. | No. | Value. 

4 $750), ee ee ess ese 7) $1,475 146] $1, 447 
3 390) 6 tes] o eae osehoos 6 725 48 370 
3 700| 1,875] $29,074|....... 6 460 55] 545 
9} 4,000] 3,757] 35,552|....... 11} 3,550] 671) 6,640 

18] 6,625} 6,702] 61,048] $1,500) ~ 31] 6,005) — 633) 6,309 
35] 10,115 880} 5,300]....... 136} 16,090} 2,938] 19,810 

Bit C1625 5 525 sce cs sera | menaesers 12} 5,100} 237] 2,445 
8} 2,150 199), PIR S41|E taoes . 106 7,995 139} 1,450 
9} 1,825] 2,588] 20,290)....... 48) 5,865} 174] 1,070 

27 6, 580 242 1,786 4, 152 20, 725 375) 3,320 
5 550 890} 8,600) 1,535 13 1,180 156 766 
Bisa es 1,317) 14,496] 700) + 79} 6,400 14/150 
26 f, SOO; eae | thes etna] octet 80 24, 675 161 954 
2 750 269| 2,748} 600} 39] 5,800] 133] 1,156 

ced dew sdccen B50 A Se50OI A THO ls seal cas eevee [2 eae | eee 
3 900, 7,275) 54,200) 1,650 19 2,425 112} 1,120 
8| 2,975] 1,677) 15,045]....... 42} 5,950} 253] 2,105 
3 550) tls B12! 4s 248 | Saye see eee 171| 1,710 

241] 4,828) 168] 48,295] 29,833) 267,728] 6,739] 787] 114,420] 6,416) 51,367 

Al 195) "6! ei 200 eters cated eae ae 5| 1,100] 210) 4,460 
10} 255) 6} 1,400) 1,695) 35,940) 200 7 3, 800 102} 1,530 
9} 230) 2 450) soca ea Sees eset 6 2,700 57} 1,140 

1,695) 35,940} 200) 18] 7,600} 369) 7,130 

705 |\ ser aO5| sem S| 49 ees teas 80) 845 
1650) 135100). 2222. 8 3, 000 110 800 

2,355} 20,225)....... 8} 3,000] 190) 1,645 
i ——SS.S|_|_—————S=_—Fs—S————— | 

1,506] 7,686|....... 24) 8,600] 1,785] 8,925 
8,730| 76,330} 7,324| 97) 23,450] 14,315] 21,065 

OT) 424 500 eos eel ceed (eS 2 4 35 
1,080} 9,530] 6,650 3 900| 2 Aes 
1,507} 16,248|....... 9} 25, 500 31] 165 
5,365] 46,675|....... 43) 15,800] 2,070} 8,560 
1,868), (23, 060/225. 5. 2 400| 165] 1,470 
1,373) 9,529)....... 93] 17,900 954) 8, 586 
1,051| 8,600) 425 6| 5,000 10 85 

58 S65| i COO Pe see sinesseecee 20 250 
435) 8,700} 3,395 24) 25,000 25) 175 

23, 570| 211,723] 18,794} 321) 117,550] 19,379] 49,316 

428] 9,943] 311] 91,595] 57,453) 535,616] 25,733| 1,134] 242,570) 26, 354/109, 458 

\ 

ee 



FISHERY INDUSTRIES OF THE UNITED STATES. fics) 

SraTISTICS OF THE FISHERIES OF LAKE MICHIGAN IN 1917, BY STATES AND Coun- 
TrES—Continued. 

INV ESTMENT—Continued. 

Apparatus of capture, shore fisheries—Continued. 

Shore Tp tal s P Crawfish | andac- | Cash | , 078 
State and county. Fyke nets. Seines. aie pots, cessory | capital. tunes 

of property. 

lines 
No. | Value. | No.} Value. No. | Value. 

Michigan: 
AMlerart SAesge Ascii se sot S| Lees cise |b uemonme | seo we Wek Seer se UaAe sale S15 275|t cece oat $5, 062 
sadaohmaboaleys ; ts Mapa airy ghee ate aeye ng LO Me Ss o28 1,925 
BES AN TZ Ns Net mae ern sep S| ADE eT NJ NH) ee Sd cred eer ea aces [en coal ANY el Ogi Lo or apt ateya 85, 039 
BOMrLeMe ee eA oS 100, 172 
Charlevoix ree ss 174, 197 
DD eltates seaeceeeesee te 78, 903 
1 Dhaai Ra eee ee 11,395 
Grand Traverse 24, 591 
Leelanau 81, 440 
Mackinac 42,455 
Manistee 27,831 
MASONS SS Din Mie ep Ne 5 39, 161 
Menominee.....- ee als $ 224, 745 
Muskeconseas acne cee ae Dy A20 | eeteseeie 20, 943 
(CGH Bee se mie Seo GS S4 GSBnGses] GE CSSrs] HORE S5oc4 BSE aats amerns) Ree mce Ber Orne Sor soraT 8, 200 

Ottawa Mies eee 34, 865] 32,000} 168, 496 
Schoolerattes:2-e-eee-- 7,000} 3,500) 59,615 
Man Bunentssooccceces alas soe cers 800s sesce 24,973 

258, 236] 127, 000|1, 179, 143 

T2050) cso nia ata 8,195 
Laporte 5,075} 1,000} 65, 860 
Porter Te 250 seer sree 5,770 

7,575| 1,000) 79,825 

1,085, 769} 112, 500/1, 229, 194 
15600 |Eeaeeeas ss 36,470 

1,087,369] 112, 500/1, 265, 664 

160,169) 79,500} 341,525 
20,385] 6,500] 239,010 
6; 000|5...s2524 19, 405 

650|- S225 282 36,370 
27,385) 1,800) 105,028 
29,097; 9,000) 157,642 
87,500) 10,000} 234,580 
WL 25|Eseee oe 78, 220 

23,500) 1,000} 83,185 
AOO |G e 47, 950 

35,950) 1,500} 171,380 

Totaleenseeeie tes 3,286] 33,400] 60) - 17,970] 1,465] 6,400] 1,600] 405, 161] 109, 300]1, 514, 295 

Grand total........ 3,343] 39,795] 61| 18,120] 2,135| 6,400| 1,600] 1, 758, 341| 349, 80014, 038, 927 



74. FISHERY INDUSTRIES OF THE UNITED STATES. 

STATISTICS OF THE FISHERIES OF LAKE MICHIGAN IN 1917, BY STATES AND CouN- { 
TIES—Continued. | 

YIELD, BY SPECIES. : 
| 

Ciscoes. | 

State and county. Burbot. HEE Calsbend Mann oo eo aa 

Fresh. Salted. 

Michigan: Pounds.) Value.|Pounds.| Value.|Pouwnds.| Value.) Pounds. | Value. | Pownds. | Value. | 
) 300 bbe] Pe ae eae Cee ye 7, 633 $466 2,437) $142 

Tago) tel AU Mae tee 

SS A AHS AN ly EA 3, 168 
Grand Traverse..| 1,100 PAN WB Rer pts) Meera. cl) becca aerre 31, 760 
Teelamemey c/s Male aT ola. ee ee Bee Bae ee alee ee ays 262, 617 

10, 575 
85, 097 
187, 531 
217,919 
138, 707 
24, 000 

935, 501 
26, 226 
81, 216 

Motalyesae ese 27,066,  622| 1,840 P| REAR [Se 3,159,135] 173,810] 519, 726] 23,574 

Indiana: | 
Wake:wsessecesietn 625 13 400 16) Senet alee cine 86,500!) | 55,085) 5 5 -cceseell secon 
Daportesee 222. 2 2,164] 107 650 26 120| 9 8S17| 76415 '730/) 7435853 sense eee eeeeens 
Porter: 4s’. sess 350 10 100 Wea aeslam Gil Larcitien 80; G00). 4, 270) o ee aeeie|| seers 

Totaly oaasaee 3, 139 130}. 1,150 46 120 17 813) S30\7 (52;713 a eene mee eee 

Illinois 
Cooketevesscsstt 58 Le eerie) apace a) Sceee sen Mean ass 580,098) 31,825)-....--..-|----.c6 
Ls Pg an Fe a RIAL gs | aa TT ty HE Deel PR 43507 200 22/315 [soon deen | eee 

Tothla- eens 58 rN ence ce al arene, BO Sa Ree 15015; 818) 54, 140)2. 22 eae. 

Wisconsin: 
Brownees-s-s5e 86,886] 435] 213, 453] 6,404] 148,577] 5,979] 1,078,433) 35,049} 58,360) 2,762 
Moore LNss. 3 ie AGIV194 |). 5205 Seta Dia Ret re a at RR Ae 1,595,733) 51,861] 1,788,550} 86,388 
Kenosha\...--52-. « 2928/4) 16,084 eee ecm asec 
Kewaunee 423; 016)) “13, 748)2 <= ce secnes 
Manitowoc 10D 9062! 42) 855 |e Sea aee a eee 
Marinette. .....-- 2,396,248) 78,575} 317, 135] 15,318 
Milwaukee 2 15,069) 3101 (614420 | 55 cee temeta | eeeeine 
Oconto. 22 = 1, 445,931} 46,992] 233,995) 11,302 
Ozaukee...-...-- 342 140 21, 798) nem eye Ploaae 
Racine wee 2 eos 20,400) 0, V50|2. 2. eek = 
Sheboygan 932),958)| 56) 448). 0 oos cl (ieee 

Motalleye esas 136,522] 683) 243,513| 7,382] 164,346] 6,610] 10,352, 805| 425,975] 2,398, 040/115, 770 

Grand total. .| 166,785] 1, 436) 246, 503| 7,500] 164, 466| 6, 627| 15,341,588) 706, 638| 2, 917, 766/139, 344 

sss ee ——E—E—E—E—E—————eee ee es 

Pike perch 
State and county. Pike. (wall-eyed or Rock bass. Bhee shead Sturgeon. 

yellow pike). : 

Michigan: Pounds.) Value. | Pownds.| Value. |Pownds.| Value. |Pounds.| Value. |Pounds.| Value. 
JANIE tn Seas bod|bosodocn|bagosaoe 4,758 S605 |hE eee eels cose 1, 600 $64 895 $205 

1, 065 
Muskegon......-.. 300 30 5,378 804 ieee 2 7,000 280 434 104 
Ottawa hs eee ae oe eae ea 2,523 365|c..ceen esse sone 1,315 48 360 108 
Schoolcrattseeesea seen cece |vaemeaee 523 LOS so mene eee eES Bers SRS Se ety 50 6 
Van iBurene oss sos eas] see ee aH ee a ST a ee 50 13 

Total: 4.0.02 8/0201. (776). 69/016. 14) e871, OE eee 10, 415 412] 8,409] 1,837 
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STATISTICS OF THE FISHERIES OF LAKE MICHIGAN IN 1917, BY STATES AND CouN- 
TIES—Continued. 

YIELD, BY SPECIES—Continued. 

Pike perch 
State and county. Pike. (wall-eyed or Rock bass, Beeps bead Sturgeon. 

yellow pike). 5 

Indiana Pounds.) Value. | Pownds.| Value. |\Pounds.| Value. |Pownds.| Value. |Pounds.| Value. 
IU Seeega aa Me Aca bo Se Sons] EASE Seenl Scores Sancerers ciretcrrs| Ae mpc skal trae ae cam 1,514 $406 
Maportcces sane 175 $26] epnln4 00 | an 240 peeen ee | ears aoe 750| $30 482 162 
IEDEGERs 22 cso 50 A steeee =| saeme ce bleteameme| eo etmace seecenciclsec ep ome 400 112 

Motaleeaecsas 225) 30 1, 400 DAU ae Seale ects 750 30] 2,396 680 

Wisconsin: 
ROWE = =e 3,518 2811p 87280 | Meee TAs eee eee | Aes 16,929 Bybee OA Fa ae 

1B f0/0) cee ee 8,972 717 662 99} 1,714 $137 318 16) ees esse 
Marinette........ 6, 562 505 1,618 DON Teen borates caer ee raicetcrae [oe ete noel ieicioe sisal Serine nets 
Oconton ete ISHIOO|. W048 21 OSE, Salbo|fosos Selo f ok possess locas eso |socicis as] ae niswie oe 
Sheboygan....-.. 2 13 | Secs aeoe sees oa lee ook ae [otseen eee] sissy sie =| Camainea| set. 's tical daoete oe 

Mptaleeeseeee 32,352} 2,569] 41,608] 6,218] 1,714 137] 17,247 354 Pee ay on bee cae 

Grand total..| 40,597| »3,375} 182,024| 18,445) 1,714 137| 28, 412 796| 10,805] 2,517 

Suckers. Trout, lake. 

» Sturgeon 
State and county. aciart 

Fresh. Salted. Fresh. Salted. 

Pounds.| Value.| Pounds. | Value. |Pounds.| Value.| Pounds. | Value. |Pounds.| Value. 
16| $32 5, 832 249) 1,016} $139 

Ee tae A See ae cane | sneered 3, 250 4, 440 470 
SESS ene eee Meee 22, 261 326,945) 29,396 

190 570 10, 442 250,189} 26, 658 
Charlevouxseee ci. orm selon Sa-ceee 8, 963 284 100 $4/ 1,063,698] 68, 803 

Beet eae a ie catenvel| Semmes 577,304) 24,597)..-2-.-2|....-2.|  138,6641| 11,539 
eal ie eietcrl| a eisicis si 3; 49) 5 oS uioees| be emace 96,398) 7,456 

A ER ASO bee ene ISTESDINS V6 406) oss e sacl eciiaee 34,049} 2,867 
1 Sg ee UIP a GSN AGP TEE URE CARESS | ce Td BPA: 
BAN Mee a Rais lersoceae SIIO26|e WAGON soe cnn See eee 85,447} 7,261 
ee Maton Sawcewec ote csee 29, 381 PATS |S sesseon|=cedese 168,168} 16,903 

S cto Senos [nisawieee el so eae 62182 |F 8, Ool| ee eoc|= cesses) L249} D03 |) LOsOL7, 
Er tehi tell srareietaicls\sl| aisieisiatats 3, 754 150 345 16 10, 753 968 

50 125 14, 408 816 |feeee heals ceeee 20,903} 2,400 
ene ate starereteeiniel are ealreayl cratarccinre epetcll cistaheinetes' (cre Sate Sieic| min aise 46,450) 7,013 

25 62 1,302 OL Peete caleaaeecs 240, 753| 29, 447 
eS ena ees Ea eae 23,785} 1,415) 2,100 74| 378,964] 30,805 
Sub aS are eae ae eee 1, 442 00 | ome |Seemee | 6S82 7ill aanizaas 

281] 789] 1,036,802} 44,445] 2,545 94] 3,514, 258} 298, 436 545 38 

55 100 740 30) Mageeces| ene cee 19100 la 2s S00 lnacemcrs | wehig syss 
apont@sericcssses 10 15 2,000 ol] BS ae ee Geen aes 103,010} 10,746)........ eee 
(POLLED eo sacioes ae [soso sees | Secersiets 450 974 ci eo| Gee sos 1,300 130|-e5 285 Nee ae 

otal Secesse 65 115 3,190 132|Sene eae eae ee 1235410 13) 2262S eee seooRcd 

Tllinois 
COOK: 232 da= cease Saetigeie || eccee 5 | sacs caee ss ae cacetaa eminccets [seers 515 Sythe ee 
HT ealcae ise een omer | oe 5, 265 200 [SS eeaee Ee es UGS TOR) ESOP oceeeelenease 

otal of ccscelSesen sce eeeceee 5, 265) PA0,1) Pree ara ae 16351620 eS it Rie ee are |eeeteteree 
——— _——— 

Wisconsin: 
IBTOWMice aca cc teal eeeoeece scree 537,770} 12,559} 2,600 D2 | eee hea ee ees | ae tae ee 
IDX) SSS oeeeeoe asl Basdoaon| HOcoseD 64,635] 2,323] 8,160 371; 802,519) 81,736) 1,830 186 
ING Sit 36 Saami eal loos sodd| bascons|bosochoosr||bseseccelEcecodsel Manes] 1805346) sul 9 GG sere aeel noe tens 
Kewanee... --a|s<cseeenl| ses oces 3, 862 OS ees [Pe lecee 461,813] 47,952 215 17 
IMaTITEOW OCH. coe'e bow sie dats! |sigemsiee 18, 763 Cho ear Seed omen A520 2201 4 546 aecensecee cee 
Marinette... i5--<|2aeasce|eee- s2o/\/) 212) 8995 48,938 | os 200 2lk =o. sc 1345690 el 2> 465] 2a ee eee 
Milwaltkeo’ <5: sncceees loseenee 2,105 tote] Rees at Pan eee WO Tos SSL ULONG iil Secceee elcome ace 
Ocontoe Ss: G25 .|ssatecees | pemesae 209,912} 4,897 805 38 15,144; 1,575 230 18 
O7Z8UKGG: os .522.c.|seecw ese Sodaess 2, 800 LSU eet s eee 3025128|)730: 400|seeeenen | enemas 
Riagcineesns aon seca one ceases ce ane| ces eees |aetee eel erciaentam| anaes 527125 |p i277 800|seeee ee leeees ce 
Shepoy ans sas | Saceee ee lseatee = 6, 450 PAR I DNA ie SS ara S890 77151045 038 |Sancee aleeeeeee 

oS ee | ee eee eee SSS a eee |, 

MOE soe oencs|booocees|iesesoe | 1,059,196} 30,082) 11, 565) 531] 4, 841, 587) 523,105) 2,275 221 

Grand total. . 346) 904) 2,104,453} 74,859) 14,110 625] 8, 647, 895} 852,879) 2,820 259 
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STATISTICS OF THE FisHERIES oF LAKE MIcuHIGAN IN 1917, By States AND Coun- 1) 
TIES—Continued. H | 

YIELD, BY SPECIES—Continued. } 

1H] 
Whitefish i] 

rsbhaaneatch Whitefish, common. Tienenninee: 1 

State and county. Rae pay - | White bass. : 

Fresh. Salted. Fresh, | 
e 1 | 

Michigan Pounds,| Value. |Pownds.| Value.| Pounds. | Value. |Pounds.| Value. |Pounds,| Value. ; 
VATS pari ys cso He en  Sauaeet el see NEM O50 S15] * 0947 | 291 SSO |MRNE MEM Ob Gs Sales | Skee ee | 
PATTEM wre oe ote sete ese nee eee Sen ees Seta ee aes TAS TG) ES ERG Ee ese n| ee mocice 240 $18 { 
BYaaVA he ae Beal SOS use bosacsee| Seeetete sooneed 693, 388! 73, 988|....-.--|---.---- 30 1 . 
err ign ee ee canine Seay | inne Olt co er | eae sea QT6SE| SHS Sees Mes eee eee ee a ree a 
@harlevoix aks MOS Caen eaten ne re an heey 492,552) 49,615| 1, 200 $96) 19,568} 1,190 | 
Deltarsse esac ceases lessees seme cee eects 152),428)° 145566): 5 --cncclecec ce ee 1, 772) 95 3 
MMbt iS seceee sal eecee te aon seca esceeeod Seinesce G2 OST ly, An SO|Mermncice | scieteeeee , 000 210 i 
Grand Lraverseta|Ssc cece sles send | ooee ees ese cee 41268)... 5; 812) ate face sem ceisce tesco tae eecemieie i 
Toeplariatl 2)! (eee cues Hes stiaecle ras ana | eS 493°877| 37,345|.-...2..\.c2cece, i, 422 91 | 
Mackin geo ols (as bassline tie Sos ia naale ibe 529, 5101 53,476 745 105} 23,233| 1,265 i 
Manistee sea2 oc ies ata eres ese scene nee 29) Sel Ss 00S eee aerae | sasin eset | mje atemiete Gstetsetetete { 
Mason's cee eee|- cect cae lecemrcee |-ceecaee|omiscmen 16, S07] ° Qe blue. eee ee se seni trace aces | aceasta 4 
IM@NOMINEOS Sas ee| se nese (toes esa bese |eeieenee 4, 254 LS oo eee 49 4 | 
Muskegon........ 700 $117 350 35 PNA it es 7 So ee Bae A SS Soe G ; 
Oceana. sso to ecee se. |[ceee eee ace ced beeen 1, 518 O58| LSU RG INE 22552] Sorake | eeemenee j 
Obtain sce ae eels ee eee 6,800 Saale ce le Secs se ee || 
Schoolcrafttat salees Fc [P EA AIG eae S03 G41 0 ANISORIG Coeaalece ea 27,373} 1,002 {| 
Van! Burens. noche seat geo pseoe secteee [bess see 24,360) 435303) ssooegaes- 2 ces 2 |e ae maea|seeisemer iT 

Total..... 700 117 600) 50) 2,839, 868) 298,594; 1,945 76,687| 3,876 ' 
aa a ee Se | 

Indiana 
i 

Taker weet cease 192001) 12, S80l2c eae e oe SOO}. g ADs. cee hs eee AC eee 
Laporte. 900 1) ee ee | Sa Ea BaboO!\, | BSc |eewesoeel see eae a ees cnn | Muerte 
Porter.... eel eatrtoo 17.2| Se chica nese B00!) pt 4S] Se SS a ee ee eee : 

Total.......- 2195010. 3, 232[2.8 ee 4, 150 

TIT N ao Repo Ors ees ele Lae te GAN Yk A ae 33, 600 { 

Wisconsin: ; 
TOW Tee ste eects | aera emaneeias 675 27 GOO RN GT Pee escm Rome ak | oie cemeta | eeeernere 

DOOD Se eS comatose cise a| te Seteislal| ore eaten 48002)" (A JOSOER EU Sars Reins 926 
ACE WRUNEOL seen |S enasce|seemce ee emer ice | cosets SLE OOO |p ch tT Sect at me Bes ok Ate etree 
Manitowoc! ince: ssuccoclene oes] eee se | tecnere ADU BSZI A ABT Lele raat hice rl ee eran epenenrrare 
Marinettest esc i | Scdaceoe| fee seal eeertencr | cemeters ZGSG72) 9 27 805| ese ees | Sete aee ee eee Mee hee eter 
Milwairkee .circct | oe see ee soe ters ee electra AS680|,, | Odd essasseie st Ase eee Bee sete aie : 
Oconto eee ee SLs Te Male ccc tec al cease emaceee aD YON TG 7 ee Se eee Peet eS ol ncisingioc } 
COP ALT Gc een (een anager WS eee Pad Sa ag S040}! “a2 S45 esse hele dt eee he eae aia . 
SHEDOy 2a eee eee ee eee seers (eet eaaas 24° 910), 3.988) 222 saotel = eke 27 q 

Totalasceeess aster eee 675 57) 1 1677 880|) 19) 096|eesasesslnene eee 953 \ 

Grand total..| 21,950/ 3,349] 1,275 77| 3,045, 448| 323,162} 1,945 201) 100,332| 4,829 
| 

1 

. 

; 

| 

| 
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SraTISTICS OF THE FisHERIES OF LAKE MICHIGAN IN 1917, By STATES AND CouN- 
TIES—Continued. 

YIELD, BY SPECIES—Continued. 

Whitefish, 
re anaes Yellow perch. 

ti 5 
State and county. anes Crawfish. Total. 

Salted. Fresh. Salted. 

Michigan: Lbs. | Value Lbs. Value. | Lbs. | Value.| Lbs. | Value. Lbs. Value. 
PANTO Pama CU ens cle |saee cee ||-fee see 1, 148 CAT Se Seba Speeae a SEAS acie Merete 37.132} $3,600 
FAT LTIME eS cheba tosse solbeeccne | aaseceeese| sate ancl states | ccietieto| os cietice| cic omer 33, 606 2,714 
[B{ery ACS eRe EAE eae seed Ree 1, 300 1D] RMSE TSE ere |r ra tial eed 1,225,714] 114, 746 
Berrien’ eee kale oe a fe TD OG4 CE S40 eee ok See eames, alec sere < 783,782| 64, 607 
Charlevoix....... TAO SHES 520881) Mts VL ZO|Mienme nme Lak ep A AY Manse Sey ate 1,898, 824) 136, 227 
Deltas jase Cte ies See teloes ones VO 2041)" T2NOSHle eee onesies o| ae oe cle letete seis 1, 460, 621} 83,020 
Tarbert eae Mirela onl Ser 5, 800 AGO ewe RS PE Loe ea a 154,628] 13, 240 
Grand. Traverse -\.|5..-2-<|i---<-- 4, 157 SOQ oO ees osha leceincie|aecceacllsse eens 299,720} 17,494 
Leelanau.....,..- 698 47 3,391 722 | RoR Sel Spee eee SEcecee Beeeere 1,174,231) 85, 436 
Mackinac.--.-..... 7, 500 557 380 It hiecéocod sep. 4 aaneace lsacee ne 692, 406) 64, 896 
Manistecmense sic. | oaeeen ene 9,815 OLY Mapes ee || EE te Yap eae 328, 860| 27,297 
Masonite (452 oe, eke | ren 5,013 BL (I Sees as | SAE a es 440, 479| 37, 925 
Menominee: «...4:|202 eee) secece < 4,561 180} 1,725 E 32) | eee eee 648,462) 29,294 
Muskegon... s |e SFP Sit | vents Oost | cretererars felatatas cern |e mieremeiars |i ciiera ters 204,592} 15,405 
COL 6(e5: a EA er ene Dales SESE Iie ae Pata es ee ee ea De Spe (ea (e 71, 968 8, 711 
Oftawal tes can | hii epee PASTS) AL OS ae ee le a 1,212,631] 85, 987 
Schoolcraft....... 9,700 Uf Wabcn ee EA BReeeees| secede 44 Aceeaca Sees SSaecoe 792, 662) 76,078 
WanrBirensscsisac ae conee [sete oene 3, 823 Obie] Sb es ese lsranecd (Ato osor Haempeae 174,162} 16,624 

Motalacseac 25,298] 1,933] 309,599] 21,557) 1, 725 S| ec Ca ee Se 11, 634, 480} 883, 301 

Indiana | 
TeeGbe: Wem tee | ARN a cui 1S 300i uel Sb |e emeees|ah yee seen Me lhe 146,734] 12,707 
Heron te npn tes anes ah aa ASS GOO| Mai TE CLIK saree a | RRC MON aa a ce 775,541) 57, 260 
Ober eter sey tall a5 ye coal 4, 200 360 |Aetoees Fea | Sateee er E! ae 93,900} 5, 132 

Motale@esst ok HE 2 (ee ANAT OO eg Se 7865 Meee sale ee ees |b eS 1,016,175] 75,099 

Tilinois: 
Cook PRA ire bse ne tet ncn SOS613| eng 57| tee es |e le eee | Cen 661,284} 39,020 
Trake! eS eeee eal ae | ab B52; 300) HG OUB|S cans es eee hacen relies eee 695,010} 48,355 

Motalasese peme ee eee n | HH ee 1.324913 | Med 0 l'72| boner eke se| Seem ae 1,356,294} 87,375 

Wisconsin: 
Browns: Aes seaee. en See 11925303 | (44a 302 |h ped sa ed pen 80, 495] $4,427] 3,368,888] 116,085 
Doone. 805 BON TSS 30 Py ALONE. ee NL S| ae a 4, 526,471} 235,391 
Kenoshaeisesssaes|secssee|2os-enie 6, 360 ATA 5M Sora tea ls a aetee oe ecreeee 479,580} 36, 174 
Kewaunee ois 22/6622. /201 28s. 17, 832 MIB) 2 ERE E lL sacte| eetooete cee 907,738] 62, 635 
Manitowocseaemen |teecece [bese oe. 155,968| "el S80| 2 cee | 5 cccecsleeceme =| eeceerts 1, 288,055) 91,172 
Marinettosteesnss |e oeee|eemeee 110)-421 |) AAV] eco Nae oh eee lo 3, 212,056} 123, 412 
IMilwatiicon semen | gen eee was AL1'7; 360) p85 974 yee ccs |e eens | eee Sa alee Sean 2,269, 486| 181, 742 
Ocontorsssegac seal ack MME ata 3380 733 Niels) 5491 Loa lie e al eee Ree ee 2, 333, 133] . 85, 456 
OVATE ecttilad E eae PME 2, 500 LOH): SS ce ea Tera 2 ee CR 654, 668] 53, 364 
Racing ean. lotr lees ae 5, 950 AAS ois) a |e caret | ete | Pa 553, 475| 74,395 
Shepoyeariseaeec |e esumenlin gia! 4, 800 ABB). ba sce aes Fo MATEO LLC Dead 1,860,189] 165, 258 

Totalepeseeee 805 40] 1,877,459] 80, 904|......._]......- 80,495} 4, 427) 21, 453, 679|1, 225, 084 

Grand total. .| 26,103) 1,973] 2,361,071] 116,419] 1,725 81] 80,495] 4, 427) 35, 460, 628]2, 270, 859 

22,346,654 pounds, valued at $1,458,809; 
pounds, valued at $491,647; lines, 2,007,204 pounds, 8,735,445 

FISHERIES, BY APPARATUS. 

Of the total product, 20,786,387 pounds, valued at $1,493,914, was 
credited to the vessel fisheries, and 14,674,241 pounds, valued at 
$776,945, to the shore or boat fisheries. 
nets and lines were employed and in the shore fisheries pound nets 
and trap nets, gill nets, fyke nets, seines, lines, and crawfish pots. 
The catch with these forms of apparatus was as follows: Gill nets, 

In the vessel fisheries, gill 

pound nets and trap nets, 

valued at $231,563; fyke nets, 1,906,613 pounds, valued at $72,875; 
seines, 384,217 pounds, valued at $11,538; crawfish pots, 80,495 
pounds, valued at $4,427. 
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apparatus, and species in 1917 are shown in the following tables: 

YrELD oF VESSEL FISHERIES OF LAKE MIcHIGAN IN 1917, BY STATES, COUNTIES, 
APPARATUS, AND SPECIES. 

|| 

The products of the vessel and shore fisheries by States, counties, 
4 

Apparatus and species. 

Gill nets: 

Ciscoes, fresh. pemeice 
Suckersieee sees esscee-e 
Prout. lakes esses ccene ce 
Whitefish— 

Common, fresh. ...... 
Common, Salted... .-- 
Menominee, fresh... . 
Menominee, Salted - - - 

Yellow-perch?):- $2 -555.-+- 

Michigan—Continued. 

Grand Traverse. Leelanau. 

Pounds. | Value. | Pounds. | Value 
1,100 $20 | PEL A ee Be 
7,320 354 | 230,659 |$11, 985 

gs Sa SCONE ES cate he 250 10 
12,000 884 | 378,500 | 27,722 

1,560 241 | 320,625 | 28,748 

Pe av Clas 1 nebo 698 | 47. 
987 86 36 

22,967 | 1,585 | 930,768 

22,967 | 1,585 | 930,768 

Mackinac. Manistee. 

Pounds. \ Value. | Pounds. | Value 

ee CRN ia Uae 
13,309 $767 11, 606 410 
32,969 | 3,044 | 139,542 | 14,051 

69,048 | 8,203] 18,142] 2,266 
155 WBNee ca/Seeee- lee ee cee 

11,918 B85 (comets en. clee mares 
6, 900 AAD Eee STRESS 

133, 299 | 13,013 | 244,695 | 20,616 
1,025 82 | 25,875 | 2,580 

134,324 | 13,095 | 270,570 | 23,196 

Indiana. Illinois. d 

Apparatus and species. a | 

Laporte. Cook. Lake. Total. 4 

\ en Se 
Pounds.| Value. | Pownds.| Value. | Pounds.| Value.| Pounds. | Value. { 

Gill nets: 
| 

Burbote este. os sseoseek 1,764 $75 58 Rep bacsl HAareeee 58 $1 
Ciscoes, fresh......--.---- 573,330 | 39,973 | 525,258 | 28,835 | 309,000 |$15, 935 834,258 | 44,770 
Trout; lake: - + --- .- wales 95, 310 9,951 515 37 | 151,875 | 16,325 152,390 | 16,362 
Whitefish,common, fresh. 100 Teese sae sR ae Stee ep te d cre Hl Rocce aera | Oe eee 
*ViellowsDOLreh: secrecy girth oa loses obs alates nee 44,613 | 3,807 | 34,200] 1,875 78, 813 5, 682 ! 

otal ssaecewsss 670,504 | 50,014 | 570,444 | 32,680 | 495,075 | 34,135 | 1,065,519 | 66,815 . 
Lines: Trout, lake, fresh... . 7,000 WOO) E Eo os. See. he a] ae SST SRS ea ee ee | 

Grand total=2e-ee- 677,504 | 50,714 | 570,444 | 32,680 | 495,075 | 34,135 | 1,065,519 | 66,815 : 
iy 

) 2 

Michigan. } 

Apparatus and species. f ; 

Benzie. Berrien. Charlevoix. Delta. } 

: 

Gillnets: Pounds.| Value. | Pownds.| Value. | Pownds.| Value. | Pownds.| Value. } 
IB EDO see na cer toetees © 4, 870 $89 2,770 $63 7, 742 $172). 2-25 See: | 
Ciscoes— : 

PIPES tenn mcetieteroe 176,545 | 10,253 | 389,976 | 25,326 | 241,184 | 12,153 3 OD2, $125 
Saltednass. cise Soarece tne ea lee aes BSE eae ase) Grocer aro aacaceace 34, 840 1,398 

Suckers Of: sul 11,011 412 | 1,125 90 7, 896 244 | 2,097 79 
Trout ilakesc20s esse 295,695 | 26,896 | 233,164 | 24,163 | 876,740 | 54,663 | 96,499 7,720 
Whitefish— 

Common, fresh.......| 678,988 | 72,668 | 10,068} 1,487 | 409,354 | 40,908 | 26,063 3,193 \ 
Common: Salted-5515:| 55.25. s+. <lgese anes eee ee oa see ee 1, 200 Ct eee bo Shee : 
Menominee, fresh. - - . 30 1 Gy Meeones| omectsas 6, 305 BSL |< Saicmeerse | Socreetse 
Menominee Salted@ec|ossac- soc eaeeen ene Meee oes on Cem eneem 100 re eee fo, 2)| eee j 

Yellow perchrcsis2 22 s228 cel 22 sess leseeeeee 1,725 202 14, 908 2 Wena 9 G8) a ; 

Motel: ze As eels 1,167,139 | 110,319 | 638, 828 } 51,281 |1, 565,429 | 109,516 | 163,051 | 12,515 
ines: | (Prout; Jake; fresh 2. 2} 2- « 2- |p as sna alae ao mam mlolmim = 80, 581 5 OA 1h Secreta meee i 

Grand total.......- 1,167, 139 | 110,319 | 638,828 | 51,281 |1,646,010 | 115,863 | 163,051 | 12,515 



FISHERY INDUSTRIES OF THE UNITED STATES. 79 

YIELD OF VESSEL FISHERIES OF LAKE MICHIGAN IN 1917, By STATES, COUNTIES, 
APPARATUS, AND SpEctEs—Continued. 

Michigan—Continued. 

Apparatus and species. 

Mason. Muskegon. Oceana. Ottawa. 
/ 

Gill nets: Pounds.| Value. | Pownds.| Value. | Pounds.| Value.| Pounds. | Value. 
BURDOE er see Boose 5, 850 SSI eee cee eM | ages meee ee es 1,522 $31 
G@iscoes, fresh) 4-2) se. 167,110 | 11,363 | 20, "555 $1,234 | 24,000 | $1,440 863,050 | 48,878 
Pike perch (wall-eyed or 
Yello wipike)= ete se aoe ee aN oe oe eee Be ths eatiSe piel Be OSE cee nee 40 6 

SUCKERS fan eens sccm cee 700 36 357 ZN eae een ces os eee eee ae ltaeaes 
PEGUt al alkereee sete ey see 121,401 | 12,998 2,408 273 9,875 | 1,337 198,491 | 24,047 
Whitefish, common, fresh. 3, 205 406 2,101 309 1,518 258 3, 000 360 
Nellowsperch poses. js cccs| eee seceee |scemeeene 4,942 SIGE Seema aloes ome. 1,000 70 

MOU a erseae ee ae se cic 298,266 | 24,972 | 30,363 | 2,233 | 35,393 | 3,035 | 1,067,103 | 73,392 
Lines: Trout, lake, fresh....| 27,465 3,530 | 13,466 | 1,526 | 36,575 | 5,676 38, 981 5,021 

Grand total. ....... 325,731 | 28,502 | 43,829 | 3,759] 71,968 8,711 | 1,106,084 | 78, 413 

Michigan—Continued. Wisconsin. 

Apparatus and species. 

Schoolcraft. Van Buren. Total. Brown. 

Gill nets: Pounds. | Value. | Pownds.| Value.| Pownds. | Value. | Pownds.| Value. 
IBurbot -secacse5 coemse sees bee sees seen eee basen eins |lclececeran 23, 854 $544 32, 230 $161 
Ciscoes— 

Rireshis': c/s sasiaeisee sss 13, 891 $557 | 80,016 | $5,303 | 2,293,263 | 182,860 | 573,702 | 18,645 
Salted ss 5 2. <a Godat loot ecsisca t] seeeece: sanoseder leseacese 34,840 1,398 | 43,138 2,027 

Pike perch raleved« or 
yellcw pike)... F 114 223 lh Seneca baemcece 154 Pa) le Seoceced bocososc 

Siickersse ae sence 5,747 287 542 52 54,640] 2,408] 1,624 49 
DrOnt lakers oho serine 347,412 | 28,328 | 60,871 | 7,197 | 2,805,567 | 233,333 |.........]........ 
Whitefish— 

Common, fresh......- 203,575 | 28,635 | 14,360 | 2,101} 1,761,607 | 189,733 |.........]........ 
Common) Saltedesccs-| sac < Risaswe| see sees sinseiesess|Socceens 1,355 LISH ovcicsicke|eestecse 
Menominee, fresh. ... 2,875 ADS ee cceeiceelesesseer 21, 128 TNOS2MloS-cccoce woweeses 
Menominee, Rel pod ets | Gocre eter a| meen ICS Laos <5 ea & 6, 698 CLO BS enpeace eeeceese 

Wellowaperchesemens weceee| sensecesneleccoeces 623 62 24,221 1,711 | 70,144 2, 806 

Seen cose ee ee 573, 614 | 57,945 | 156,412 | 14,715 | 7,027,327 | 563,662 | 720,838 | 23,688 
Lines: Trout, es TreSHersas| face le sens powemer else cesecte|Ggccscess 2235968. |e 24 iO2n | ae eee ese sameness 

Grand total....... -| 573,614 | 57,945 | 156,412 | 14,715 | 7,251,295 | 588,424 | 720,838 | 23, 688 

Wisconsin—Continued. 

Apparatus and species. 

Door. Kenosha. Kewaunee. Manitowoc. 

Gill nets: Pounds. | Value. | Pownds.| Value.| Pounds. | Value. | Pownds.| Value. 
Burbote:sereateeeec edness: 43, 664 EPA SA Rete ge ge) beter a | De os LE pe ae bea el Dee 
Ong g GAGE NO co cogsseec bk ee oondosee) Asmocboed lassstosses lonobocna Seonssean4 teas eee 1,300 $68 
Ciscoes— 

Breshic Szdaenisccccrsse 852,098 | 27,693 | 292,874 $16,084 | 265,573 | $8,631 | 752,522 | 42,693 
Salted sseesectee occ 58, 918 28465 |h Sam cca sete ser ltniceie weeciee [sere sige nl neces cineie| tiewes cee 

Suckers s.ccseseesccese 3, 642 on EeResaece emosece 750 18 5,213 259 
Prout, lakecseeseese nese 285,784 | 29,722 | 180,346 | 19,616 41,723 | 4,339 152) 772 | 13,800 
Whitefish— 

Common, fresh......- 21,388 Ze es oeopesl Sononenellaceoassced Geseseoe 108 19 
Menominee, freshic-<: 23,145 OD Gr aerate || aecstore oye | eas ereisvecee | etoiatate rata sims omelcia lleomampetas 

nellowsperchee-ssee eee 38, 851 L554 seis sec [eee eos = 15,312 612 | 10,928 951 

Total. s.cbeearecnes 1,327,440 | 65,434 | 473,220 | 35,700 | 323,358 | 13,600 | 922,843 | 57,790 

Lines 
IPIKO 4 - .ecceokesosescice os 5, 756 AGON Re seeece sire ces ce |(ceiaescactetal sotemectel Sale ooae's a eecinesice 
Trout, lake— 

Hreshisie cemeene eee BOOT SSSi SLE 2024 Nee eto Sctoscisarec s AN 055257142" G05 ccs maine [per eeae 
Saltede scoot soe es | Re es eee ec een [See ue esl tac acese 215 a fl SRSA cad Geet ce 

Totals cesseet esos 306; 6447 le 752) besecte cee sees o ae ALON 40) aoe TL 2 eccec|(ceceeec 

Grand total........ 1,634,084 | 97,186 | 473,220 | 35,700 | 734,098 } 56,312 | 922,843 | 57,790 

35286°—21——39 
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YIELD OF VESSEL FisHERIES OF LAKE MicHIGAN IN 1917, By StaTEs, COUNTIES, 
APPARATUS, AND SPEcIES—Continued. 

Wisconsin—Continued. 

Apparatus and species. 

Marinette. Milwaukee. Oconto. Ozaukee. 

Gill nets: Pounds. | Value.| Pounds. | Value. | Pounds.| Value. | Pownds.| Value. 
Burbotseec.. Sate eS - 1,842 cE) [eee Bust rare ee l| | eres cee ee ie fal ek a nel bel ee 
Giscoes*ireshes eos ee. = 1,868,107 | 65,372 965,870 | $56,461 | 675,458 |$21,952 | 309, 680 |$20, 488 
Piket Gy else abe ates 2,000 P40 segs Te ee ee Ne ae oe eae oe eevee eee Meroe ae 
Pike perch (wall-eyed or 

yellow pike)........-- 700 Cee eels Rene PE Se eed em ceencl ama cca (dacs Soe 
Suckersos-oces sseseee eae A6BEQIS |, 7, G49) ce woe oa Se 6, 089 [42 |e eee onl eee mee 
Mrout lakers cease 90528 Fl S808.) e020 oS i Os Obl ieee eel scene 177,128 | 18,600 
Whitefish, common, fresh. QU Q56 0) A060 ec 2k sass el cree Geese aad ocd | eee setae | ey ees | terete 
Yellow perch Be esti aae 68,114 | 2,725 71,360 EH) (en a (RP fee i SE ee ccm 

Mota: see ceeteso se 2,227,565 | 87,163 | 2,066,811 | 166,736 | 681,547 | 22,094 | 486,808 | 39, 088 
aD vatsoe Ubncoyree JeWECeHnsiS| Tey |e eRe ee ode -\ecoeseact ad |occsance| es sceseadocacdyss 55,000 | 6,000 

’ Grand total.......- 2,227,565 | 87,163 | 2,066,811 | 166,736 | 681,547 | 22,094 | 541,808 | 45,088 

Wisconsin—Continued. 

Apparatus and species. Grand total. 

Racine. Sheboygan. Total. 

Gill nets: Pownds,| Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 
Bur hotsd ee cb nace etc a ewer che Resto tre bce: 77,736 | $388 | 103,412 | $1,008 
COG oy UNG INIGs BoE Ase col lede aesce lace Gade banedacsee 1,300 68 1,300 68 
Ciscoes— 

Hipeshy ee homes sees ees 17,400 |$1,000 | 600,430 |$44,474 | 7,173,714 |323, 493 |10,874,565 | 541,096 
SEs le Sy A B= SSS eel PSRs ooo |S eSnoe bansheccded|aceacosa 102,056 | 4,873 136, 896 6, 271 

Uo cs eas ne Ee CARP aipae el A DDR, oak REO BSc O | Geld ae ie 2,000 140 2,000 "140 
Pike perch (wall-eyed or 

Vollow, DIKG) ieee seer sal Seamer lecieree | ieemeeisiae | Peseta 700 Sd 854 113 
MtiGarsh et epee edocs Raw ante Meu ey elma hen ee Seales ee 183,536 | 8,402] 238,176] 10,810 
WOU IAKCs= oe mse aee =e oe 64,375 | 8,500 | 238,000 | 29,500 | 2,269, 237 |237,936 | 5,322,504 | 497,582 
Whitefish— 

@omiiien tines s2 Tate ce een 22 whe 42,502 | 4,585 | 1,804,209 | 194,333 
OfmuNO Oy CEN Ks La hee peseecie |adecee 4 [so eeu sdoe 4 |anecocce |SotosescscHistgbesae 1,355 118 
Menominee, HE OSE pact Se meet ote | eesleree letersi eate | ieee ier 23,145 926 44, 273 1,958 
Menominee, Salted Fas | ecw cele secrets (teeta oe | eee reine eels laeisterae ae 6, 698 496 

NANG Male MABE eoseaban| hosbos es |pdosencllesesecscsd|sasoscss 274,709 | 13,872 377,743 21, 265 

Total............---| 81,775 | 9,500 | 838,430 | 73,974 |10, 150, 635 |594, 767 |18, 913,985 |1, 275, 258 

Lines: ’ 
Pik@! 2.2. «noe asec eee Cae Aca) AERA cara penne |) are 5, 756 460 5, 756 460 
Trout, lake— 

Breshieo naar ee ee 462,750 |64,300 | 406,300 | 48,430 | 1,635,463 |192,717 | 1,866,431 | 218,179 
SENT s'6 penne es Be ir el eat Ene yee [ee eee lena rcto 215 ila) 215 Wf 

Totals ties. eee 62,750 |64,300 | 406,300 } 48,430 | 1,641,434 |193, 194 | 1,872,402 | 218, 656 

Grand total. ....... 544,525 |73,800 1,244,730 |122, 404 |11, 792,069 |787,961 |20, 786,387 |1, 493, 914 

SE a Ee Tm A ee A Se ne em LI TR OA ESS a RR Sa RN LIE a 



FISHERY INDUSTRIES OF THE UNITED STATES. 81 

Yre~tp oF SHoRE FisHertes or LAKE MicutGan IN 1917, By STATES, COUNTIES, 
APPARATUS, AND SPECIES. 

Michigan. 

Apparatus and species. 

Allegan. Antrim. | Benzie. | Berrien. Charlevoix. 

Pound nets and trap nets: | Lbs. | Value.| Lbs. |Value.| Lbs. | Value.| Lbs. | Value. 
IB elo eae eee EE Sa ee Se ise Eee aad See poOs| hoonbod er aose EAcBes oa tesecae 100 $3 
Wan eA AtiCuseeas setae 300 Gaerne Hee eee 400 16 
Giscoesiiresh te) 2 eee seen 6, 933 424| 4,800} $282 63,984] 3,616 
Pike perch (wall-eyed or 
yellow pike).......-.... 4,678 G4Aec ees ewes se leas Sse os 1,100 126 

Sheepshead or drum..-..} 1,600 Ot Ee ieee el) eetae en i - 300 12 
SGurgeone sae cee es 795 WO lee epe cae sides oesaecen 1,720 443 
Sturgeon caviar........-.- 16 By Apcncaal Barecen ecmescer 190 570 
Suckers, freshsa- 85. .-- 2. 4, 249 186) 3,250 208 1,550 111 
Trout, lake, fresh... -.--- 351 46 625 70 867 104 
White bassyewe se ses oe 250 5 eer | te ee ae dete oe a tiete stele [lope si heeeillediwielsters 
Whitefish— 
Common, fresh. ........ 4, 435 576) 9,794] 1,051] 2,400 220) 9,775] 1,289) 62,332] 6,543 
Menominee, fresh. .....]-.-----]-- Bs GeO bee Geeta Socciered Paticn Ca eee facia 865 49 

Yellow perch, fresh... --. 574 cs eae oe erees 900 76} 3,500 335] 32,627) 1,944 

Motalese ceccscece sec: 24,181) 2,223) 18,469] 1,611] 13,300] 736] 83,486] 6,625] 128,022] 10, 840 

Gill nets: 
UB }P OHO too SE OOS ORB AR RODE Ese OCCOBE Gd bd CSSeo SAACAESS GAGE CGA Meer 1 [ais ae icie -ymeearee 674 15 
Ciscoes— 
Rreshesnecsceanwess 2-5 700 42) 9,720 550 875 15) 21,211] 1,442) 3,292 159 
Saltedie.ce ses sese wc. 2,487 P42 ececa|Oesemerlsctcscae|oscueclesecesistsciacce -lseesecsalestewee 

Pike perch (wall-eyed or 
yellow pike) -..-......- 80 UL | Baye ter chal chavo eyelet | am tats, opal Sys araate| aici tie, c7s(| Iolelai ad Ute hind ateraie Sell eaves onc 

Sturgeon Mics. coe sees 100 26 ee tee eee n wore eeeeeteiere [buna See kha ieieia we lets Saeoe 
Suckers— 

HWrosheeers tos sh) </eaaste' 1, 583 Gol eeseas|aacceee 1, 250 40| 7,697 506} 1,067 40 
Bn IGGL: no aa ABR A OSOOOSEG| bem seeel Manat (Gs cactes Hen acts aeacmen Paem si | eae) 2 Ie oar 100 4 

Trout, lake, fresh...-..-. 665 93) 2,565 270) 31,250} 2,500) 16,158] 2,391] 74,542) 5,492 
Whitefish— 
Common, fresh.......-- 6,812} 954) 1,362) 135] 12,000) 1,100) 7,793] 1,055] 20,866] 2,164 
Menominee, fresh. ...-.]-- Seca Gdodere 240 1S |S eee |S Sereeel eters Sees es | Oe S98 760 
IMeanOMINGe SSH LEG see [shar | Sa eer |'sa nee chy Mackie os |< oe See beier ae oe | Sie mT ee ey 7, 300 546 

Fellow perchesesecse. ce - 574 Cit] ersere ae (ens eee 400 36! 6,439 779 4, 553 334 

Motal sashes estos 12,951] 1,377] 13,887| 973] 45,275] 3,691] 59,298] 6,173] 124,792] 9,514 

Seines: 
SUCKELS |. seep ree wes ao | ee cereal aes ciara | Ge oben NB eae pF Ie Ae 70 ge ee erate secicis 
Yellow percheeses:sse22= 12" rama (Le reels See Pe te td Panto ee KA eal 300 ae a al 

Lotaseesse tees 22.58 sea tal Ris eaeeeatiee eee REIN Soe) hw a 370 WI = eat Be ere 

Lines: | 
SUED SOM- is. oa) sSoce ede 565 Saseoed | Soscodalbeuses sles acer] peo Sats Horeemc 1,800 DOO |e Se eee ele semicc.- 
ANCES AKG aoc sp Get donee sasee alaeboses 1, 250 130 | Seeueeei ee BSR OBR ee | cee (ee de Serge 

Totalesmesecee cece s| occa |ee ee 1, 250 BW) he ape ee eae 1, 800 500 | Eesmeeee eeacrace 

Grand total.......... 37,132| 3, 600| 33,606] 2,714] 58,575] 4,427] 144,954] 13,326] 252, 814) 20,354 
——————— ee "eS 



82 FISHERY INDUSTRIES OF THE UNITED STATES. 

YIELD oF SHORE FISHERIES OF LAKE MIcHIGAN IN 1917, By SratTEs, COUNTIES, 
APPARATUS, AND SpEcrES—Continued. 

Michigan—Continued. 

Apparatus and species. 

z Delta. Emmet. meee Leelanau. Mackinac. 

Pound nets and trap nets: | Pownds.| Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. |Pounds.| Value. 
Burhots 2. sscaseteca stator 565 EY 4 es es) ee eter Ee ape a) (gle NO a ee dp heh 
Ciscoes— 

Tesh. cece Smee 161, 888) 5,445|......-|..-.--- 14,220) $965) 27, 038) $1,303} 10,575) $370 
Salted. 4.2 reo AG, B40 3 S16) ee sco Vectors cll i seer] oe eee bree ete eee cafes tcemee Meera 

Pike perch (wall-eyed or 
yellow pike).-......... 10,039} 1, 297 75 $9) ooceetelcctageledeh oes oes eae [lee meee meee 

Sturgeon S.. sso eee 763 4 eee esate 35 BAB aaa aeseee 890 124 
Suekers,fresh-pce-o aueae 297, 084) 12,027) 3,600 149|187,351| 6,496] 47,389) 1,911) 9,575 409 
peat lake: fresh.........| 16,985) 1,557) 11, 225 985| 7,174 594| 35,845) 2,743) 36,448} 2,780 

itefish— 
Common, fresh. ........ 40,688} 3,327) 20,400] 2,510) 37,588] 5,335) 97,041) 7,973} 428, 103] 41, 548 
Commionysalved 2 Aa==2|2o- cece morro |= ene Pere lee aerate Bee aloes | beetentes ae eee 531 75 
Menominee, fresh. -...- 823 42) 3,000 PAL) Ras Seams aoe 114 9) 7,589 478 
Menominee salted! east 5. cee sce |\s satel oll sein ts ain tanta at Se cee ae | erate | oferta ette tere 1, 600 115 

Yellow perch, fresh... -.. AO 520 fdG00l nat ose eae 200! UG Gi2y 489) 0 © 204 eo ee es oes 

MNotalee: jose oe 624, 696] 28, 677| 38,300] 3, 863/246, 568) 13, 409/209, 916) 14, 153] 495,311) 45, 899 

Gill nets: 
Ciscoes— 

Rreshe £5<. 5 Sere tee 68, 538) 2,875) 3,168 170) 10, 220 615) 4,920 D7 gels ae 5-9 2 
Salted: s-) ccese- ace = 33, 148), 1 o8Gle 8 Vee ees we ale es 32 | teen SS koe ae |e ascites | See ee ee 

Pike) Seen dee ee ees 1, 230 123). ctsca|enescee|ss cose slaee lnc es espe el seee Realy setasec| see 
Pike perch (wall-eyed or 
yellow pike)-.-......... 17,027). 25008). oS. ncn |s ctw ese|a cathe <| ms seeein| so desee | se-e sce oe teeeel comers 

Suckers, jfreshi.- 222 2!2..2- ZZ O61 F983 |e ae nae sotectes|octoeael eect es | saesees | seme 11, 042 521 
Trout, lake— 

ROSIE 0 Jee eos ae acces 25,180) 2,262) 80,173) 6,051) 8, 500 785| 15,867) 1,348) 15,005) 1,355 
Fer hife(a Lge Geen a i Ts ee Beh coats Mae See Mgecee Setoc cel bouocce| Hesecu|aucacac 200 22 

Whitefish— 
Common, fresh......... 85,677| 8,046] 22,187) 2,276) 2,120 236) 6,211 624) 32,359) 3,725 
Commongssalteds oe. 5 foes peel me eel ier aye | tere eet all tee ere renee anette ed oa eee 5 8 
Menominee, fresh. -.... 949 38 ae Geter beooben Ssemnes) peboses 1, 308 82] 3,726 252 

Yellow perch =... 22-22... 106, 883) 7,148! 5,800 460! 2,970 260 866 70 380 19 

Totalss pass dese 559, 693) 33, 949]111, 328) 8,957) 23,810} 1,896) 29,172) 2,368) 62,771) 5,902 

Fyke nets: 
CISCOGSA eee istic cous Hee 2,120 S75 Pe temp ieaes| (Rea Aa) Siege eyed eerie ei) Magers eeu Ihe SE oS ae 
Biko fo Saree atnce Soe ee 5, 000 £508) PRA ee Pe ey (ae eae a SS ee Ue otal Soe 
Pike perch (wall-eyed or 

yellow pike) PAU KS WB 8 8 A esor eHobca ease oo So uauc |e csacedl Genes |scacccrislassoosd 
Suckers, fresh 55092 |x 2 O78 ee eae |e ese leas ae emotes eee eel em wn oe] ete ea eee eter 
Yellow perch? =. ---.-+-.-. 19; SOU) )1 082i cba os closSemoe las tenes] sete ee sae cel ele eter Cee oe uerel Maree 

POA. ie. se seeks sek 1935 IBA F879] sos =| 2. See ee ale betel eto) ta oe acre ol eee ee eee 

Lines: Trout Wake. 3. Ae ates tee ence epee 5, 000 420) 6,375 604) 4,375 400) 20224 2a 

Grand totale 2..422:! 1, 297, 570) 70, 505/154, 628] 13, 240|276, 753] 15, 909/243, 463| 16, 921] 558, 0S2| 51, 801 



FISHERY INDUSTRIES OF THE UNITED STATES. 83 

Yievp or Spore Fisuerres or LAke Micwican in 1917, py Srares, Counties, 
APPARATUS, AND SPEcrES—Continued. 

Apparatus and species. 

Michigan—Continued. 

Manistee. Mason. Menominee. Muskegon. Ottawa. 

Pound nets and trap nets Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value. 
IBMT DO Us Sept e oe eee lotoetc se Simecinte 1,000 $35 100 $1 200 $6 50 $1 
CarprAsiatics 55 (Sele ere a eee 130 By ei cpcrevel| Mserchoiare 410 16 600 23 
Ciscoes— 

IETeSh.. «sea Wonca ciceee 7,688} $402) 19,121 811] 120,406} 4,575) 109,977| 7,172) 58,419) 3,565 
ohn Layo esa aa ee Bee | ket epee See een peers A025 O60 181922 eee eal. cata bie eee leas 

PIK Oe ese see ee eee 25 1 900 DONS eee ee 300 30) seeeen Pere oe 
Pike perch (wall-eyed or 

yellow pike)........... , 088 748) 11,475) 2,508 751 90} 4,528 677| 2,483 359 
Sheepshead/or. drums. c..|seceecalaceeces 100 Fl erstal same | atta rote 7, 000 280) 1,315 48 
Sbhurgeom ss we. cane eee 158 35 48 10 361 72 434 104 360 108 
SiUTrseOm Cavan ss same ealasee eels ace: lacscenek| a camer (ts aeuicenl Sees ee 50) 125 25 62 
Suckers, fresh. 55 ssoueccs 4,344 178) 60,432) 3,445|/-.--.--.|-..-... 7,411) 404; 1,302 51 
Trout, lake— 

ECSH Ses ecco see es 2, 094 208 597 77| 8, 063 726} 4,229 503} 2,865 326 
Salted aes co ee ee te esa | Sener les CoA Soe 345 1a) eee a See el toate te | Ae 

Troutasteeihes dia see aes eee | sae eRe ees ae Pipe 500) oY eee ees 
DWiiikeioeseeees a ee ODE WOE SAA ce eee aes pat 350 3b|secat eek ae 
Whitefish— 
Common, fresh......... 10,519) 1,212} 12,612) 1,670) 4,254 468} 4,499 661} 3,812 467 
Menominee, fresh Se see seee sea] sees oars sereweices lctam eee. 49 Al erce sces| scale ccelsecesee | ssansee 

Yellow perch—— : 
Breshwaee edocs sceoess. 4,945 191} 3,513 391; 3,461 136 650 55) 4,040 210 
Salted tees he setts | Shee as sien eal Asse sees leseecee 1, 725 Sllsesyese: \secsiee eee eee asco 

A Noy ee Mey ee 34, 861) 2,975) 109,928) 9,046) 542,475} 25,091! 140, 538] 10,149] 75,271] 5,220 

Gill nets: 
BULDOLsman shania ee ee | sete tal toe cles [em sre lacie nace 200 ES Freel eae aie o5|csisoase|eceee ae |e ececer 
Cre imesh sce meee s Lee 2, 004 1,300 65} 97,513] 3,705] 8,175] 498] 14,032] 873 

Sea se reek catasans 494 Eae[aaae is [pao ee ae | seemite a accents |[Commcssc|Geececclleemacovlenacess 
Pike perch (wall-eyed or 

yellowagpike) weeseecee. 497 70 300 Ce Aone PRCeAb 850 IPA cosaallepecere 
Sheepshead oridramsoe 3 |es-saslee coe e 100 Al Soageace | Meeesseleasasidsa| sees an|ssscece acecmncis 
MUUTECONEeae meas ceece ce 785 109 20 Gir aseccas | esecine a aeomoe en smesccs|Sesesne| Same sne 
Suckers— 

MT eSNG ees tateieres = cis 13, 431 590; 1,000 50| 3, 754 150} 6, 640 BO Pan aE Seas 
Salted ere tease cee | acemal ce eccalscccsceclementos 345 IG Seo Sa |emrece cclscccces|egsense 

Trout, lake, fresh........ 657 64 100 12] 2,690 242 800 98 416 53 
MrOuUL  Steelheatiecpmas sec |tseeeoe [eeeeaa| wes see ele acs alccdececcle neces 200 BO|S OS Pa ee 
Whitefish, common, fresh . 691 80 500 Cole weassaaeea cee 1, 015 144 50 5 
Yellow perch madras orese 4, 870) 104 800, G4 S2e ae |e ee 2,545 203} 16,778] 1,423 

Totals saps teenie. 2 23,429] 1,126] 4,120) 321] 104,502) 4,115] 20,225) 1,497] 31,276] 2,354 

Fyke nets: 
DIK GUase eee ees) aoe eine seamed S| wos tee ce oad ae 71 Glessesadelbeedescleseecesleonoece 
Pike perch yalbeyed or 
VOllowsDUKC) Meee ee geet eink | eseweclasahewseliosocwe 314 BS vasa selacceccs|tceeeneleesen ce 

SVellGwADGEChses wacsame yet a 22] Fe (Gee Me ee ee 1, 100 Ze Sa areal (epee eel pe ea cl LE 3 Aa 

ela) Ft ese 5s ea (De a eR LLY 1, 485 Bee valcta| eee as oe eae lense ca 

Lines: Yellow, perches sss. .|ssese- alee eee 700 OO EiErteea ea] cchctetnaell: ei etcetera etches 

Grand totale-seses2 = 58,290] 4,101) 114,748] 9, 423] 648, 462] 29, 294] 160, 763] 11, 646/106, 547| 7,574 
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YreL.D or SHORE FisHERTES oF LAKE MicHIGAN IN 1917, By STATES, COUNTIES, 
APPARATUS, AND SpEcIES—Continued. 

Michigan—Continued. Indiana. 

Apparatus and species. 

Schooleraft. | Van Buren. Total. Lake. Laporte. 

Pound nets and one nets: Lbs. |Value.| Lbs. |Value.| Lbs. |Value.| Lbs. | Value.) Lbs. ne 
Burbotes-ss22 he satel IR LEER a ao RE oS ST EY 2, 338 $61 125 $3 400 
Carp yASiatics. 200 Ree Mee ree E eS eee 111 a 1,840 72 409 16 650 26 
Cattishtand|joullheads= 2m: |)2nc-eem|seem=n=| sneer meee ee seee een |e eee = ae Serer Eee eee 120 17 

28,930) 65,000} 3,800) 59,000) 2,840 
20, 498) 

| 121 
Pike peach (wall-eyed or 
yellow pike)........-.. 400 SSO ee ee Fe AQ} G17) .6, 50824. 554 pees 1, 400 240 

Sheepsheadlor drumigsos| seen ee (Seee et eaeee eee 10,315 ANS Srecacya | ere Sete 750 30 
Sfareeon eee Tiare 5 cl aon eae ee eae 5,604) 1,177} 914, 256) 482] 162 
Sturgeonicaviares saeseee see ance | feceeice lace Nee eee 281 789 40 70 10 15 
Suckers— 

BYeSHANs eta Maaaaes. 15,600] 1,031)......- | aehaet 653, 137| 27,046] 540 22| 1,500 60 
Saltedinaciauaass S| 2,100 7 (eee (eae 2, 100 7 We Ree Naren Ola otal Paes 

Mresh ads Meth eh wake to) 165062] 127A | een | ean 175,365| 14,284) 100 10} 600 84 
mounts acl ee ae nee tals hace etl ace coe Seer te | are ner 345 toa Sain g| aaciam ac eee es Sosa 

Trout, steelhead = «2.596. 5.) stesso tessa ews cee 500 81 200 30 900 180 
Wiite base: t.. 22) 5.1. culieee Si saab ane ee Seles ees 600 11) eae I Stein Peeters (5 See 
Whitefish— . 
Common, fresh....-.--- 1075427) 105842|_ see. - |p sas - 855,679) 85,692 300 42} 3,300 595 
Common} salted ss. o5c4| Asses oa Oneal ect eee ee ote ce 531 TEN i. See ol seeice ele e tne eee eee 
Menominee, ireshieeeese 15, 250 Gl) ee ss el oe 21 ;'690|-b- 1402) tS sve ele Se eo eee 
Menominee, salted ---.- 9, 700 TOM eset. | eae 2 11, 300 SON et Ae UT Sune | eee ee 

Yellow perch— 
{Poly day ee ee See ae ele ee ee a De eee 106,419} 6,918) 6,300) 565} 6,500 605 
(SPARS Laps 8) ern a mR ILS a ELIT Ge hoon RUN A) ek oe ae 1, 725 SI oer Rc ae a ee 

Potala Nie eee 1665639114687 22 ook eres 2,951, 961)195, 204) 73,919) 4,814) 75,787} 4,912 

Gill nets 
Burboteseess costes cece os oe OE NRE aS a en a) a Lee 874 17 500 1O|2 see ee 
Ciscoes— 
resheeec eee aes eee 12, 335 514} 1,200 $86} 258,703] 11,936} 21,500} 1,285} 9,400 540 
Saltedeecsene see ee ees | toceinn | Lee See 355585) TSG 7S) es oo i se se'acl= | aoe meee 
1 NL nee BAR| ye Ramat (Ee ae ee Coal oc 1724), oA Like oo See Ce ee ee 
Pike vale ot (wall-eyed or 

Ilow pike) ........... 9 il eee fs See 1S LOS) 2) OEM cle ema =| accel tees eee 
Breapanesd ORGrumk eee fe a ea elean nee eae 100 4) .\, Pave vl serail ee eA eee = 
Sturgeon} eces.soos.eae 50 6 50 13 1, 005 ike) Baaeeoe eres) Gato Se)Aaoosde 
Suckers— 

Breshe pulses es lee 2, 438 97 900 48) 271,863] 12,309 200) 8 500 20 
Saltedy ce see eee re a ec hs re | a i 445 QOS See Scene al aeeeiene eee 

Trout, lake— 
Bresh (ecb S222. bones 15, 390} 1,203) 2,400 284] 292,358} 24,503} 19,000) 2,340 100 il 
LSE Lito Lea aR i BRS OF IS Se isa nae ee Maes 200 22h. se Seales see Sate | a eetee 

‘Trout; steelhead <2. 2. 5052. Sea | fae eee eemeece 200 36), 19,000) | )2,, 850/520) teeloee cele 
Whitefish— 
Common, fresh........- 12,939} 1,348] 10,000} 1,202) 222,582) 23, 169)......-).....-- 150 27 
Common, Salted Se S05 a Se Uae he | Le N 59 BS ioe slide Serslciel|letmepente eeete toe 
Menominee, fresh. ..... 9, 248 QT seals uci 2 BOO AANA Pe SSS Sculls cea sateia) | tetatottate 
Menominee, Salteds aie ee lee eae ee oe |e eee 7, 300 DAG ok. (3 3d SSE Wass as eteeawe 

Yellow perch. Liwata sion aaevenia| cee Steele eaeee 3, 200 276 157, 058] 11,222) 12,000; 1,220) 12,100) 1,036 

otal Ge jose tees 52,409) 3,446] 17,750) 1, 909/1, 296, 688} 89,568) 72,200) 7,713] 22,250) 1,634 

Fyke nets: 
CISCOCS HCE eee eee eae Ne Seis dS oe el a a eo Ee 2,120 BA eer oec'lac.a den Memeo | Eeeaee 
1d ee See a Aa da Bein eee 6 Ea Gel Re Seal aeboue 5, 071 BOG ac sel doe ce eee alee 
Pike perch. ware or 
yellow pe 29,482)" 8, 013i Satec ce \|sesesos| es saee | asec 

Suckers, fresh... - 575.092) 21678 o sce Saleen aiaekl ecisciaee |aaemiae = 
Yellow perch... =i 20; 901} A G26)bu2 see cee Soci ea le eee 

aS |bs_— SSS Oe ee eee ee eee 

| 

DhyS 
ee = 
co Go @ Pr Ss 

= i 
a 

. 

eer eae ee a 
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YreLp oF SHORE FIsHERIES OF LAKE MicnIGAN IN 1917, By SratEes, CouNTIEs, 
APPARATUS, AND SPECTES—Continued. 

Michigan—Continued. Indiana. 

Apparatus and species. 

Schoolcraft. | Van Buren. Total. Lake. Laporte. 

Seines: Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value 
Suckerse: 23) sescc6 lls: 2 onl eas eeeeeer eacee calecske ss TAU A 2 RS eed (eee eadl eee (eee ats 
Ello WsADErChos s25. 23 S20) Ee eee ee eS eae ee 300 71 Sire [eet reba easy eee | fat 

ROTA = Rees ee eee ae eee |e ome eee ml SENS 370 DSI Sy See | eye parce I cee See | ats 

Lines: 
Seurgeonteet es ees ee cee sae ea ees Sd | See 1, 800 500 GOO 150 ee oes ee. 
Sturgeonicayiar se 285 el ae eee ie ee ee eT ee 15 SO se tees eee sles 
Drouts AKO ees ee uN clare Ec (he ene a SDs COO | ys Lees atric I hp (Fg 
Yellow} Perch se sos scl ee Me ee oer (Ns eo 700 tS eared I See Cee Meera 

Ota tes icc Sse SN Me teal a ee ert |S ee ek 2 19,500} 2,110 615 0) ae be eee 

Granditotalae soe 219, 048 818, 133) 17,750) $1, 909)4, 383, 185/294, 877|146, 734| 12, 707| 98, 037| $6, 546 

Indiana—Continued. Tilinois. 

Apparatus and species. 

Porter Total Cook Lake Total 

Pound nets and trap nets: | Lbs. |Value.| Lbs. | Value.| Lbs. | Value.| Lbs. |Value.| Lbs. | Value 
BUnDOU ae ee ee oe 150 $6 675 Se Ee Bd HeCo Sed Moe Sree HeCreie BEemnere acca ces 
CarpsPASiatics 2 --- eo .- 100 4, 1,150 AG ere Sno eee cece Gases ds Seccicas | eeceeet-|eacceys 
Catfish and bullheads....|......./......- 120 HG eee eects pettiscctes Cees ee cimees seeclwwcec ts 
@isenessireshee ae sae see 80,000} 4,000 708 LOS G40) aeSce a] see Saicle 9,600} $555) 9,600) $555 

14 <2) SE ie ae 50 4 220 lier AH OOS sane es eeoer esses ce |seosisns|s ecetseeceens= 
Pike perch (wall-eyed or 

ellowapike) Senet a. cea seana- |Seeerens 1, 400 240 SE sGen a Seatac oscsciens|cetecicee| sisiee ste [Same ss 
Sheepshead or drum. ....|.......|...-.-- 750, BOI focceaa| dee ces lasewaleinc| Seek Sel stecseoe|eencacs 
Sturgeon eee see cee ke 400 112; 1,796 OSD Esa d| Bae dece |staloee ae| Seasons |scaecce|esssees 
SlureeOniCa Vitesse o6 ) | Soe. -2s|eecone 50 S| race | Godel oeeeeeee | eeenee eee etaSl Sse to 
Suckersiitresheee =o 5... 400 20} 2,440 It REE ae eescere 5, 265 200} 5, 265 200 
Trout, lake, fresh........ 1, 300 130| 2,000 22a asec lbeacere 16,250} 1,750} 16,250) 1,750 
Trout, steelhead......... LAC75| Mime Gl wes OV Talo S71 screae kha raked Wee em othe sf 
Whitefish, common, fresh - 250 36} 3, 850 G73 |Se ese oa leeateee 33,600) 4,750) 33,600) 4,750 
Yellow perch, fresh... ... , 500 15014, 300/15 320 | soe ase 2, 100 125] 2,100 125 

Total eee tes Fo 85,225) 4,623] 234,931] 14,349).......]....... 66,815) 7,380) 66,815) 7,380 

Gill nets: 
Burbotse.s ee setceee eo se 200 4 700 I Ea el Leer A em cll Se OP a Ne ie a el ee ee 
Ciscoessiresh. 21121121) 5,600} 275} 36,500} 2,100) 54,840) $2,990] 117,120} 5,825) 171,960] 8, 815 
Suckers, fresh...........- 50 2 750 Ei] bao Seed eb oaaeel BRE Seeee se ae ae eee eo eee 
Troutwlakepireshwy eens ses esa LO LOO | 2s sou | epecpee AM eee SSeS ee es oo oa Mie ao 
Trout, steelhead...____. 75 TEN tONO 7p ee Gon ua ses ee Lela eM er e[EO TS ctl ois 20 
Whitefish, common, fresh . 50 7 200 Seite on OB ol ABO Ses Goat adel BAGer ae Seems eel Senceee 
NYellowsperchucamaauenmes. 2,700} 210} +26,800] 2,466) 20,000) 1,350) 16,000} 1,015] 36,000] 2,365 

Totali Saar sec 8, 675 509} 103,125) 9,856] 74,840} 4,340] 133,120) 6,840} 207,960} 11, 180 

Lines: 
Stureeonee sh = ieee oe Pee Aaa Boe sci 600 150) eee ee | eee SEE tind Scere oc. Sic aentaiee |seetees 
UM TESCO! Cay IAT ae ee | eee eee | eee era 15 OC) | PRU | Spe aera eee? ea TS ae ee | Cea 
pVellow perch: ssseeememe eee meme AE rae k at eee) 16000) 23000/ 5. 222 25) 16,000} 2,000 

Total fos eke eee sey ema ioe, Bie 2 615 180] 265000)| 72,000| 5-2-2. -|--2 252 16,000} 2,000 

Grand total....___..- 93,900] 5, 132] 338, 671] 24,385] 90,840] 6,340] 199, 935] 14,220) 290,775] 20, 560 
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YIELD OF SHORE FisHERIES OF LAKE MicnHicANn IN 1917, By States, CounrTIEs, 
APPARATUS, AND Species—Continued. 

SS 

Apparatus and species. 

Pound nets and trap nets: 
Burbot 
Catfish and bullheads..- -- 

Pike perch ralbeyed or 
yellow pike) 

ROCK PASS) sscetemceeeeesee 
Sheepshead or drum. - ... 
Suckers— 

Ereshity. - fens Seen ace 

Whitefish— 
Common, fresh.......-- 
Menominee, salted. .... 

Yellow perch, fresh - . 

Gana ASI ATIOl Fo. ta emasa|seesoce sel siaaretente 
Ciscoes— 
Mreshztk... see eecc eens 

Pike perch (wall-eyed or 
yellow pike)........... 

Sheepshead or drum.....|....--.--|.--..-- 
Suckers, fresh...........- 2, 142 
Trout, lake, freshs coc stele cine sesagins 
Yellow perch LA ee 210,432] 8,417 

Fyke nets: 
‘Burbotea.scct cea cate cae 
CarpWAsiaticle 2 soso ios 
Catfish and bullheads. . 
PIKG LA Ee esa can eee cee 
Pike perch (wall-eyed or 

yellow pike)........... 
Sheepshead or drum. . --- 
Suckers— 

White bass..........-.-.- 
Wellowsperchs222s-. she one 

Lines: 
Trout lakes: -.ccscnecscelsecesaceal seteese 
Mellowsperchis. s2cc ose. | fee oeeeee paces 

Crawfish pots: Crawfish... .. 

Wisconsin. 

Door. Kenosha. Kewaunee. | Manitowoc. 

Lbs ene Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 
1B) si secelsecasa|teeccosl seeceer ieee eee 

12,817 7,300| 295 
70, 196 1,250] 135 

50, 214 4,300] 360 

16,590! 975 

960) 50 
6,250] 245 
1,200} 130 

8,410] 425 

94,120) IOV 816 |e stele eee 830771 700 | eee | eee 
GQ 4U5) as S77 ees ice te cee ae rage ee eee 

83 0595| n2698| see el senor EYED Nanny fo eae 1 fs Ss 

Grand total.......... 2, 648, 050| 92, 397|2, 892, 387/138, 205] 6,360|  474)173,640| 6, 323/365, 212| 33,382 

| 
' 
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YIELD oF SHORE FisHERIES oF LAKE MicuicaN In 1917, By STatTEs, COUNTIES, 
APPARATUS, AND Species—Continued. 

Apparatus and species. 

Wisconsin—Continued. 

Marinette. Milwaukee. Oconto. Ozaukee. Racine. 

Pound nets and trap nets: | Lbs. | Valuwe.| Lbs. | Value.) Lbs. |Value.| Lbs. | Value.| Lbs. | Value. 
Carp, Asiaticie 2-2 ee |seoecencl elena 200 $12 100 CBR eetae Paces seme sal esede 5 
Catfish and bullheads.-..| 3,969]  $159).......]....... 1,800 (7 pees ase ate BeSbens bu ceeee 
Ciscoes— 

Hresheseaietssee cee 305, 732} 7,643) 4,800 235) 428,342) 13,921) 30,000) $1,200)......-]....... 
Saltedoe eee sae asses: Dilip So | oso US| eats le|saleeitie Zao rOoa Lily SOLIS 23am 5 ieee | eee eee | ee ee 

PIKO se se eos ene cae aectooe ee beens |snecosaletesecs 4,000 S20) 552 able pose | seen ee | tee eae 
Pike perch (wall-eyed or 

yellow pike)......--..- 276 CAN EB eoood Soeeeoe 4,441 Ott Scab eod beeance|bboteeelescsae 
uckers— 
neshien eee. a ces 18,320 427 900 45) 32,944 769 900 4D ic se eal Ree ae 
SHUG Leo ba aecepoosecc|Socceses| bodabas) cocoon Hecdtod 805 8}2{Sacbose baoecodHesooss|descac 

Trout, lake— 
Techies en. Soe kiodses 25,461! 2,648 625 76) 15,144) 1, a7 205000! e 2/700 See sansa 

Saltediei mee 5.22 soccce talis ee LS comes epics = PASI ake eA eee d eben ces bocsenelleesaooe 
Whitefish,ecommon,fresh.| 3,778 423) 4,680 71) 14,344) 1, 607 5, 040 SAG sees aera 
Yellow perch, fresh......] 24,510 980} 8, 000 650} 201, 680 8, 067| 800 GSEs eC ee ee ee 

Motalew epee. oc ee 699,181) 27,639] 19,205, 1,589} 937,825] 38,358] 56,740) 3,555|.......)..22... 

Gill nets 
IBUEDObeeem ne com aiemae osckitcenl a cetera teseaimtesesee 1,600 Seca tecia| oe totes eee eee eee 
Ciscoés) fresh. M2420 23.423. 222,409] 5,560) 98,640) 4,724) 342,131) 11,119} 2,460) 105} 3,000) $150 
Suckers, fréesh-:/.. 2.20.22 19, 716 460) 1,205 43 4,992 116} 1,900 ROS s eesee ly pee 
Mroutwakestteshee ssa oO nOl ssl OOO KAS 250 Ss O00 Roo a cccsis|wcisc'seie| sc cece c|seeeseclacecosnclocescen 
Whitefish,common,fresh.} 1,838 AU one aolSncncoa soo codsac| boounee Mapcond ocecad Hooceen| See5sso 
Mellow perch.c.t..ocnsecs 9, 896 396] 38,000} 3,100) 2,600 104, 1,700 127} 3,500 270 

Mota tee cece sous 263,560} 7, 631/179, 095} 12,867} 351,323] 11,347] 6,060 321} 6,500 420 

Fyke nets: 
Carp wAsiahiCl. Sec. c-cc2|ton-sscc)eos cess we eo sclsoeeees 400 1D | Retotewic [ast Recc|aetenes|scnscts 
ae ee andubuilheadstseltcoscce| cat venclseccenels cence 10, 000 AO Beoceoe lence ese |hece cat ssaccee 

A See eae ae 47562| (sob ee menos |Mnane an CELE) cats eae (ee Dis eka 
Pike perch avalbeyed or 

yellow pee KO) eee deen nit 642 96) Jo cceca|'s Seen eel LO; S25 |e Gaston aa sees senl ce. os ciekt cs 
Suckers, fresh-........... 8,645 PIV Read ke Sowene Cdr SS7imnlsoal|peomescineesecelanceseu|aeecmes 
Yellow ete eee bed jis 7, 901 B16 socerec|socsace AS45453 ON STS seme sa Meee on eee alee oe 

Total: Seta eee ee ses oe 21,750 QD sdessd|scec ees 2305663 TOOTS amen ce ale a2 tama wee cicne ectosecs 
—SS=—_ ——=_— a  —— — — 

Seines: 
CarpyAsiaticupe nes acct nec woone| tat shoe Sascwisslasecess| 1 20,000 (ie) basdhae BeeSeen Case) Beesaar 
Pike perch (wall-eyed or 

yellow pike) ie ayy SOGIE Loe ape |e seac sees sas | maces 
Suckerse se se ee cecccats 100, 000} 2,333... 

Totals css. 33 LS Olaso to | sence J-|acenece| sins set ieeeacets 

Trout lakeses vem so Sear aN es a 4,375 SOME 2a |e ieee 50;'000) -45400| 5225 2c seeass 
EY CLOW PORCH ae erree eee | erecta cei eles ate all ne a pn wi I ee 2 eee sd , 450 175 

Total seen eee lee ee eee soe tas 4,375 HOO Eee te emo 50,000} 4,400) 2,450) 17 

Grand total.......... 984, 491] 36, 249/202, 675| 15, 006)1, 651,586] 63, 362/112, 800} 8,276) 8,950} 595 
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Yretp or SHoRE FisHertes or LAKE Micuiaan IN 1917, By States, Counrtiss, 
APPARATUS, AND SpEcIES—Continued. 

Wisconsin—Continued. 

APPAYALUS ANGSPOCLES il Se ce capcinca anny gu EESET Grand total. 

Sheboygan. Total. 

Pound nets and trap nets: Lbs. Value. Lbs. Value. Lbs. Value. 
ee Obs ajc necce Sete eara dl ema sinsuaast Seesaw emacs 11, 030) $56 14, koe $158 

ROA SIBLICS psec cee sl ote s caee| ecw sneineaiets 300) 15 3,290 133 
thigh and bulllieadsee essen enssase ce leoeeseeseees 6, 369 255 6, 489 272 

pees 
Rresh ns iceceeee tess 332, 528 $11, 974 1, 925, 886 61, 769 2, 744, 535) 101, 894 
Salted sess sense cesies| ite yaieehe eel toieelae sisieiere 2, 268, 533 109, 571 2,717, 834 130, 069 

Pike Re ee uy leis se cicaaga| cocoa eee 7, 816 625 9, 266 776 
Pike perch (wall-eyed or 

VOllow, Dike) espe o ace | kates cos nec| see deeseeees 5, 017 752 47, 034 7, 530 
ROCK Passe ces ae sock Sets | Saas eo ae ek Sune cabeeeee 1,714 137 1,714 137 
Sheepshead’ or drume so: | oe ssee geese a-eacas cee 1, 920 38 12, 985 476 
Shabby s (Oe Wpy ears Aaa eens Se eee dee Ses cod pGaaccce asso psodoncasoss 7, 400 1, 707 
StureconiCaviates ese ee eat | pace see ee |sem omic a nels | ateiatel se hela om leteete ateletaet = 331 874 
Suckers— 

reSWe ES. ce cee ce cence se 150 4 105, 040 3,305 765, 882 30, 653 
Saltedie cece: Sees =| meebo osidsel since abcess 8, 965 409 11, 065 483 

Trout, lake— 
FrOSh.. 4 scemsccees so 245, 471 26, 108 727, 668) 71, 504 921, 283 87, 762 
Saltede ewe see lee es |ceremem cet ecto nateracetere 2,060 204 2, 405 220 

DOU SiCe MeCadsesceeee cm opeee sas ees | ceria aeletoleleia | Clatelaleatelaeaienia|| ie a einte taint 2,675 452 
MAST OE On Sm seco anooasadses|pabdocoacarid poocoooadosad sooooncccses 600 50 
Whitefish— 
Common, fresh.....-...-. 24, 910 3, 988 122, 290 14,175 1, 015, 419 105, 290 
Common, Salted iene ss: |22ac-cs0 dane | one cs Ceewc bc lameknc dose Shales seat ae ete 531 75 
Moeriominos ioeliss eel fou cr teal ISe ec asce)-c[dececccamecee | saben ween 27, 690 1, 402 
Menominee, Salted See cel eee ee aol ee ae Sea se ote 805 40 12,105 931 

Yellow perch— 
REOSHS oz. dances ee ast oe 100 5 286, 325 11, 859 409, 144 20, 222 
SHU er aS eee ee Se eB osu so ged BesSenaheote|sscdassebesse| Asso sesbas2 1, 725 81 

Motalee tosses betecass 603, 159 42,079 5, 481, 738 274,714 8, 735, 445 491, 647 

Gill nets: 
isi bid oi epee! Ween o Ai aneny Beemossor bon Mebrecasbece 29, 837 149 31,411 180 
Carp, Asiatic... 6.20... 2.| ace ee esa] =~ nle nan =m 500 23 500 23 
Ciscoes— 

rosheew scacce sae pet soe eee ees | Chee aeeee ce 1, 253, 205 40, 713 1, 720, 368 63, 564 
SPAGG Basen sein aaebauice| sunbopecodad|sobsocacaser 27, 451 1,326 63, 036 3, 004 

LEV Ae ee ce ore a|Scbcacssoted rsaqebSdecbd Baéseapas SHA bec cdacitegid 1,724 149 
Pike perch eatin or 
VOllow; DIKO) sai wapeee sles asa | cence eer 2,576 386 21, 339 2, 733 

Sheepshead OT Grime anes eee esa tees) ee alee ae 318 16 418 20 
SUUrPOOR Tse sce ee se panes [pee ein emai=| nln= wile mialeie| oleisinle winiele'=einle| niu w'e'vin'lew = o's 1, 005 160 
Suckers— 

Brest cee eke cto sels 4,700 175 54, 772 1, 536 327, 385 13, 875 
SEW 6 be Gas ee SS Roe can Edodeosen bee HSB bodScocod Boscacdédoenal Rob basenccse 

Trout, lake— 
POSURE eee os nee | Seneeemecicer saacemneete 122, 397 12, 883 433, 855) 39, 737 

Salted. ag. che. comer cel once an cin aaic| ese ceemmnc | eisietate seats etsiel a eemcieeecine 200 
Trout, steelhead ae saeeses |e ace selene | cies sess eee | eftetesine siecle | ee eniaieceas 19, 275 2, 897 
Whitefish— 
Commion fresh ss eeeee)| -eeee co seeen|eseneemecens 1, 838 206 224, 620 23, 409 
Common, Salted sccccelbtesaceccite=|sseesoseee ore satsan eis cia sleci=|ceetemeiaeten 59 8 
Menominee, fresh. - -.-. 500 27 500 27 28, 369 1, 469 
Menominee, SE ats (eee Bee aes ase Roar ceases be Sncacocas sa tosaccos- oe 7, 300 546 

Yellow perch............ 4, 500 425 331, 502 15, 682 551, 360 31, 735 

Totals ee scct ce ee ccoe 9, 700 627 1, 824, 896 72, 947 3, 432, 669 183, 551 

Fyke nets: 
IBULDOts sasaceaeeeeeaee eer lee cees ae cicinic|isestrinstsie eretate 17, 919 90 
Carp, Asiatic. -. 27, 864 836 
Catfish and bullheads2-2s|eeese----24| = 157, 977 6, 355 
Ciscoes , 120 
Pikes. 21, 651 1, 832 
Pike perch nalbeyed or 
VCUOW DIKO) pose aweceer seecteseeeee| se teece 57, 022 7, 203 

Bheapeend OR GrUMS jee elaoeeceeece esl eancces ene ne 15, 009 300) 15, 009 300 
Suckers— 

Brosh S's. 04 ce Wen S25 eete| San See coseee heceeces 615, 617; 15, 710 
Salted. . 5 122 

White bas: 675 27 } 
Yellow perce 988, 159 40, 316 | 
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Yietp or SHore FisHertes or LAKE MicuHIGAN IN 1917, By STaTes, COUNTIES, 
APPARATUS, AND Specres—Continued. 

Wisconsin—Continued. 

PAR x paeAY SA AVE T SS {SATU CUS EC LOS 6 a Grand total, 

Sheboygan. Total. 

Seines: Pounds. Value. Pounds. Value. Pounds. Value. 
WanpyAslaticssceeseesosce 600 $30 213, 549 $6, 440 213, 549 $6, 440 
TEE Be ate Seta oer ioe aoe 200 18 200 18 200 18 

Pike perch (wall-eyed or 
yellow pike) 5, 775 866 5,775 866 

Suckersetuas. 2 see eee 
Whitefish ..... 2 
Wellowipercheeciss.- seen 

Motalesescte es sae cee 

Lines: 
SCUPLEON Se jcnia ce secs ase|sekawae cece 
SUNTEBONICA VIAL Senet ce ee cote e cine le cattat me oie | Sere a sleet aortend | Crciere, wiaretmisis mye 15 30 
Trott ake su tas aca Wk a: 22 /0c Maes yp et Loe eat RE ec 86, 822 8, 065 103, 822 9, 619 
SUCEIUE Vay 9 6CeT ol a hl Pi as I SATA a 11, 865 552 28, 565 2, 608 

PO CRU eet ees Ste ee ie He eer he ee 2 98, 687 8, 617 134, 802) 12, 907 

Crawfishipots: | Crawiishis.cs| ‘eed. ccicc oes) css ocee 80, 495 4,427 80, 495 4,427 

Grand total........-. 615, 459 42,854| 9, 661, 340 437,123] 14,674, 2a 776, 945 

WHOLESALE FISHERY TRADE. 

The wholesale fishery trade of Lake Michigan in 1917 was carried 
on by 75 establishments, of which 88 were in Chicago, 7 in Green Bay, 
and the same number in Milwaukee, the principal centers of the 
wholesale trade, and the remaining 22 distributed in Michigan and 
Wisconsin towns. The number of persons employed was 752, to 
whom $792,927 were paid in wages; the value of the shore and 
accessory property utilized was $1,444,826; and the cash capital 
amounted to $349,800. 

The following table shows the extent of the wholesale fishery trade 
of Lake Michigan in 1917: 

WHOLESALE FISHERY TRADE OF LAKE MICHIGAN IN 1917. 

Number | Persons | Wages |S2oreand} Gash 
Cities and towns. State. of firms. | engaged.| paid. route. capital. 

Chicagolie 25s5 es shee os HMlinogisheeseseee: 39 485 | $624,821 |$1,082,919 | $113,500 
Steer reve Charlevoix, and | Michigan.....-... 5 24 27,178 40,105 41, 000 

. Joseph. 
Escanaba, Fairport, Manistique, |..... doen 4 10 3,460 7,300 6, 000 
and Naubinway. 

Menominee:.2.-5i<.scccusscesccses| ccs « Ci Co ee ise 3 36 18,100 65, 961 80, 000 
Green Bay... ssecssee-seeericcecine = Wisconsin....... a 107 82, 504 153, 694 79,500 
Sturgeon Bay, Detroit Harbor, |....-. Os sseeestess 4 18 6,564 15,710 8,300 
and Two Rivers. 

(Mat iniettos.:. o<csss aoe enen nee eee aes 3 32| 14,700 16,687 9,000 
Milwaukee: cs race ee ee ee ellen 7 26 | 10,900 58, 000 : 
Port Washington and Sheboygan.|..... 3 14 4,700 4,450 2,500 

1 Lc a eS PRE AELS RBA a iene CERT rd 752 | 792,927 | 1,444,826 | 349,800 

1 Includes one firm at Michigan City, Ind. 

FISHERIES OF LAKE HURON. 

The total number of persons employed in the fisheries of Lake 
Huron in 1917 was 1,348. Of this number, 149 were on fishing 
vessels, 29 on transporting vessels, 1,023 in the shore or boat fish- 
eries, and 147 shoresmen in the wholesale establishments and other 
shore activities. 
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The total investment in the fisheries amounted to $1,188,705, 
which included 26 steam and gasoline fishing vessels of 379 net tons, 
valued at $76,500, and their outfits valued at $27,990; 21 trans- 
porting vessels of 193 net tons, valued at $40,500, and outfits valued 
at $5,250; 570 boats valued at $111,980; fishing apparatus used in 
the vessel fisheries to the value of $73,419 and in the shore or boat 
fisheries to the value of $264,874; shore and accessory property with 
a value of $432,092; and cash capital amounting to $156,100. Gill 
nets and lines were employed in both vessel and shore fisheries. The 
number of gill nets used in the vessel fisheries was 6,613, representing 
a value of $69,575, and in the boat fisheries 3,997, valued at $33,260, 
a total of 10,610 nets with a value of $102,835. The use of pound 
nets, trap nets, fyke nets, seines, and spears was confined to the 
shore fisheries. 'The number of pound nets and trap nets operated 
was 1,731, valued at $207,904. 

The products of the fisheries of Lake Huron in 1917 aggregated 
13,363,207 pounds, valued at $857,478. The more important species 
were ciscoes, 5,381,365 pounds, valued at $215,782; lake trout, 
2,079,455 pounds, valued at $214,574; suckers, 1,776,767 pounds, 
valued at $72,933; carp, 1,145,250 pounds, valued at $43,474; com- 
mon whitefish, 998,226 pounds, valued at $124,637; pike perch, 
994,672 pounds, valued at $119,234; and yellow perch, 844,019 
pounds, valued at $56,464. 

In comparison with the other lakes in 1917 Lake Huron ranked 
third in the number of persons engaged, investment, and value of 
the products and fourth in the quantity of products taken. Com- 
pared with 1903 there has been a decrease of 356, or 20.89 per cent, 
in the number of persons engaged; an incease of $337,066, or 39.57 
per cent, in the investment and $407,160, or 90.42 per cent, in the 
value of the products; and a decrease of 1,092,002 pounds, or 7.55 
per cent, in the quantity of the products. 

FISHERIES, BY COUNTIES. 

The number of persons engaged, investment, and quantity and 
value of the products of the fisheries in 1917, by counties, are shown 
in the following tables: 

STATISTICS OF THE FISHERIES OF LAKE Huron In 1917, BY COUNTIES. 

PERSONS ENGAGED. 

On 
On Tn shore 

County. vessels vessels or boat Shores. Total. 
fishing. porting. fisheries. 

PNG REARS See Mee ne baSaH ses ASE OSI CEAr Bers ecads Wb dpaksoess ycabeeecek 20! ae Beers 20 
PM oysi0ts eee Bes eae See aero 2 te Ra, oye a le me 54 1 66 14 135 
ATO AC#. cue ed sere Soret nie See lee be nine Sictninial patente rerairere leita alee [ol eaten re OU eae theee ee 9 
DE RENE A SSE GEC AS UELEED Ste UcAlasanscn JOSeeR Geo crber an tae moqse sc 2 220 46 268 
Chepoy ganna cet se se eee els eee seein ere opalee elec 19 12 3 8 112 
Chip pew aseseie = 2 clge cam ainie erete se lamaie aeoe eeetetee ia araiaia = 5 6 49 4 64 
rons 2) Sees er hae ese ce Bee eee tetera erin cies 38 2 246 52 338 
TOSCORso2 cteigne pai he seen Late cee eee eee 9 ee Sees 67 ih 87 
Mackinac: 2255.72 Sscstes o)Ne cea te ae ete Horas 2 cone ve eee 5 89 4 98 
IBRES Cte T S16). se amau te pte eb ne See ee telat Seer PH ee Gh SUG 20 5 49 
SUL Claire eee re ee Eee is Ea eve oN eae ef NP | Perce eo 1 18 3 22 
Samilaerees se Be 8 fees A EE EE ONS A eR ee Be ce ek aaete tarot CAN SS SSAA 42 
TUSCOLA «iain oh 58 ce Seale emacs re ee TS Oa ate erate | Men te ee | ec DPD piel (ir Sia 22 

a ane ee ee ee 

io St. 
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STATISTICS OF THE FISHERIES OF LAKE Huron In 1917, spy CountTIzEs—Continued. 

INVESTMENT. 

Items. Alcona. Alpena. Arenac. Bay. Cheboygan. 

Num- Num- Num- Num- Num- 
Vessels, fishing: ber. | Value.| ber. | Value.}| ber. | Valwe.| ber. | Value. ber. | Value. 

GSAT ee Sis dale sto ainieltman amen mine Se eens 6) S20; O00 ace seemeca anne 1 | $2,500 
MPOMNALG cies comes oes | ene masa seco POA ee Soases| Se Se Oo Ue oo cbaescces On oeeeras 
Opp 1 ee a oS A) (Pe TAA a PR ar TIE CGE Ot [ag pl [Ce Ug RR i 1, 400 

Gasolinest-2 scearccoess|eneenee|cscace 1D) 8 A(0004 Reaacad locdads ee Sesed bsecceag 4] 5,500 
MONNALC oe cose ne eee eel seemoee SH | Revers eee eer naete [aiotemera ste wine =| mci neeine Soi scesces 
OUET ESS ee ee eae ANS Bi pif) (eaten or ie Ol oe eel | eC PRE 1,530 

Vessels transporting: 
PLEA Pee sas oee dpeiswe nel tase metas ccenlecescine [sewn sitec |S acie cal smwcceellnwisecelacctnacte 1] 5,500 

LNG SR ac cakBaonboA Gedesce Bansent BGASSOs GocSeeee ME AGABH mC eNee BSrncrne lacmereae ge es 
(OVERS ROSAS MS CNC Rt (MeSeeteie BRN Dees Gea lie ame emi 0 (a0 ee A ee Ie irene) Mrmr 

Gacolinawe esac sees eee Ee Dy LS OOO! as SAM (Dee al 1 | $2,800 9 | 15,700 
Monnasoeececeeseeen| peesees eter ce LO guess sa ette sated asactent Ci KALB asc! Ufsh Rocebae 
Oitht ss es stot ecsalaaseewcliece dete lacc ee LOON Noe al teen oa] cee es ce AS lesioce . 2,010 

Sailand rowboats....-....-- 8 | $240 32 695 13 | $345 51] 1,465 29 840 
Rowenontsuseee sate saneee 5| 975 16 | 2,860 14 | 3,450 44 | 16,900 15] 4,675 
Apparatus, vessel fisheries: 

(CHISTES) fs) Sas I Ce a PRE en ER DTBS HSIRABOL Sec iee hive oeuleee cleus na 1,130 | 10,215 
NBII OSes ets es reel in he Jeoa dice [seaears | paw e ets SOO Gee Seed ocd ce aoa ee a ao eeee se oe eal ode 

Apparatus, shore fisheries: 
Pound netsandtrapnets| 39] 2,750] 108| 8,385 81 [19,856 | 240 | 33,330] 276 | 12,825 
Gillinetsice 3 2.06 (ist So52 70 600 223 | 1,542 6 60 69 700 455 | 4,490 
INVKOWMIELS aeste ste sseiseses | Cae seclauecean|tecotelaetoee sc 10 400 122 I 4,325) loss ccec|saetiece 
Seinesee ses ccos disc cas sl tenn cea e coset ences sen closwoeee 4 11 | 1,470 27. |, 33025) |Seeneee |e nae 
Heinesen teases cesar esl casseer G0) SBaedea Ee coecad babsced lecereed nance boscertee acoaued tor sce 
SMCATSE Soc cece dees sens |canmese eee Secdlesceses|seseecs. 25 200 90 120) Cxeaeeeleveceee 

Shore and accessory property}..-...- 45000) |222---- 37, 825eeec ae NT ZOO sicesicee 115) 672) |S aoeeee 16, 125 
Cashicapitalecss.c sete csotena| te scees | Seccecc|seaetee BY AU 1 8 mes i eee eae 41,500 |.-....- 20, 000 

PLO Ga crecicisietse since ein ee ee cisnes S3615 facccta- GZ \0G Ties ose AS SOS Nb aes PRAIA Al ee aed 103, 610 

Items. Chippewa. Huron. Tosco. Mackinac, Presque Isie. 

Num- Num- Num- Num- Num- 
Vessels, fishing: ber. | Value.| ber. | Value.| ber. | Value. ber. | Value.| ber. | Value. 

Steam...-. aS 1 |$2, 000 4 |%22, 500 
Tonnage.... bd eee ae SO} eee se 
Quite see ee Es Sh ANO) | Eeeeeee 6, 200 

Gasoline 3 eee eee nal os ae cael vscee Se 2} 3,600 
Monna gestae cle aee nines ee Db ences hs 
OT EAN ee S| SRR ee ee ot te sac 700 

Vessels transporting: 
DEGHINE Sst eee eee nee Alacra | ete clei onic tel seascie se emeaes s[eiemanete 

PonMarometee seisse Woe Receee aloes | actannfellaniaese lwo cece 
(OH Tl dd case o ar aetud ase bese preme ao Soeroee EHS ee irc ate Ren se Meer ae cr pies 

Gasohnets oe etree ays 3 | 6,700 1} 1,500 
Wontiage Saccesss eet 28i| tees © | see esa Sa eae oe 
OnGht ee Pee eel | ote O35) eeace: 400 

Sailand rowhoats........--.- 20 415 74} 2,000 
Power DOAUS meee ee elie 16 | 7,700 68 | 31,625 
Apparatus, vessel fisheries: 

Gillfviets eee ee erento 100 | 1,000 ! 1,330 | 12,800 
TeTTOS a Ne PN INR AT Se sto fe ep ICY 2,344 

Apparatus, shore fisheries: 
Pound netsand trapnets} 184 | 9,150 397 | 65,383 
Gillinets:. 22 See ste 743 | 5,522 588 | 4,384 
TANG WIG) Reo aoScobAde poosaemel|ce cece] 309 | 6,830 
Seines! 2s sate acca | eerie alee 30 | 2,915 
AMOS ob oo oa jaisiarein’ slates | Ste Saralonersfieistatataictel| eye ois .c sis 1,485 
SpGalS: fesse sce seeetsenita« (Serena Seceeee 7 60 

Shore and accessory property}. ..-.-.- LON ZOO Poe 147, 432 
Cashicapitalesat i. aman. pee eae 23.000 eae ste 25, 600 
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SraTISTICS OF THE FISHERIES OF LAKE Huron In 1917, py Counties—Continued. 

INVESTMEN T—Continued. 

Items. St. Clair. Sanilac. Tuscola. Total. 

Vessels fishing: Number.| Value. |Number.| Value. |Number.| Value. |Number.| Value. 
Steam Peers yedee ate ose) aise eee al eco eee 1 

MOMMA SOs emcees sails peteee or | ete eee 
Outfit ee eco se ee | occ aa eee ances meres [terete 

Gasoline sie cece soleee se oats cee tote | Mewes she lleemsceme| ov emnee ee emer 
TRONNAGG = pec ce san sete ae ee aoe | ee aise ca Serre oe a | pene aie | ete eee cesta 
COXi cay eames Be ee Ded pee cuabed erensepe lcanusoa ts opedsaac bacmoccas bodicsoccc 

Vessels transporting 
Re eB aoe sears odaad pe cessor: ||esoces sed jasenoooaq| pecso coda | abeceese|>ou na ooe { 

TRONNALE Si cinseiek le wie ool elelese aula woe mie ole € | etm otelaleie allie lafe ale )ain ol iste eral imeem mee i 
(Gybip it nis nee BRE pe eene the (5a nese ene eae 154 ecto cess pocorn ad Peosaaccc ooo Soo sis 

Gasoline..... 1 
MonnAa PO was cesar eseic 7 
OUT Pe othe ace eeeee 

Sailand rowboats-...-.----- 3 i 5 : 
IPOWerDORtS = sete ee eee eee 6 1, 200 15 6, 900 © 6 1,950 260 103, 960 
Apparatus, vessel fisheries: 

Gillette 22 Sse Se. |p sec. pence ae te se eiae S| Sette als © | tele <ietata aera tee 6, 613 69, 575 
PHMOS iS Fas oop alec cel etre lee nines aare| Sate atoll Eero Soe elelsle = le oe leimetereta sine emia e Pais o a atataint ae 3, 844 

Apparatus, shore fisheries: 
Pound nets and tapa nets 13 2,300 42 | 14,400 31 3, 800 1,731 207, 904 
Gilets eee 90 265 281 25975) (Seen cs---|eeeseeess 3, 997 33, 260 / 
Fyke Tots. Le Nd I RO eee 10 130 460 12,135 
Geiness kc dar eect ees | eee ae tee ateme | eisemtemtons | pioteletes ae: 5 270 77 7,960 ; 
Ieee Hh ss aotine Sepaa nS Sseaces UO) pasene ose TBI) esHess5 55 30) | ae eeeere 2,095 
SDGATSi oe cutee selene ee totee | bere atte | eens [rem eesoeinl ciemialsiel stele | pee ce ninet| Sewsaeienle 190 1,520 

Shore and accessory property) - -- - ---- - 1530 |eeseerore 1S S505) Weis cinc = == GAG] Eeeccess= 432, 092 
@ashicapitalissssesss=t eee ae aee aa BE NOH) aeeb eo Ber eee sos pececdees predes tele ae 156, 100 

Totaliese et scee sues este ee QO EO Vi ae seme 4385) see ene vb a? be es ce 1,188, 705 | 
| y 

ENC LS a eg ee a LC et | 

YIELD, BY SPECIES. 
sg acl ed ee ee 

Species. Alcona. Alpena. Arenac. Bay. Cheboygan. 

Lbs. | Value.) Lbs. Value.| Lbs. | Value.| Lbs. Value.| Lbs. | Value. 
IbYoysits Bae eae amouesae case Paaeace tice sac bopeescas bosses 200 Be toe ste cicle c ote | eee er eionere 
04] 01 es On Rg (EE eb re eae eeseae Bins dees pan daas 200 $4| 350 7 : 
Garp cASIatiCuce tue sone cee ee ee alice dese | Steen eres | meee erte 15,008} 636] 219,105) 8,297; 850 34 | 
canta and bullheads o.oo oes -| sameeren 21 $1 850 62) 18,538) 1,245 450 22 
iscoes: 

Rresh -: 2-1 cuevenie sae 182,050] $5,890} 395,366) 27, 297/168, 594) 4,695} 345,762} 5,919) 44,499) 2,333 
Saltedes os at es be ge Real dee Salata 2,480 105/174, 855| 9,242) 207,585) 9,341).......]....... : 
Smoked S22 So22 3 es cele ce -|eeeeias 3,000) T20\o teens Seas |e see ce | einer metaniera lteter 

Muskellunge® <2 oe see |e olin ote 45 EBSA o+l bao soad poscesces pecosed|bdecsediccosce* | 
Pike sees eter eee eee 300 32 510) 47 100 10 1,150 97 925, 76 : 
Pike perch (wall-eyed or ; 

yellow pike), fresh... -- 7,100 855| 12,622] 2,238) 51,059] 5,337] 283,199] 29,903] 24,857) 2,497 ; 
Rock bases. snct gee epee eros deena ase te eel beelee Sera lepine 300 12 800 48 833 34 ; 
Sheepshead or drum. .....|..--..-|---.-.-|---------|------- 300 12 600 13 |e Seer | eels : 
Surgeonsesi2- ssc wedge o 193 25 665 133 70 21 200 50 260 59 
BSiuleeon CaVvisl <a. e-ein- = =|sece sel = nen =e 23 AG) Dick sas|a econ 12 JAY Sa iersiois| oe eee : 
packers, resis ten teeeeee ce 37,825} 1,497} 118,458) 6,202) 59,131) 1,806) 418,447) 12, 221/377, 751) 15, 686 ; 
yore tats ob Gs | a eee ABA boc abec| bodeocd Geaoopeedica wae 300, 12 800 32| Joc lseclatesee i 
Trout, lake y 

Mnesheeeneter c oemacse 16,850) 1,737] 509,995) 60,392 140) * 14 2,400 244/136, 515) 13,616 } 
SalGedeyeet cctec secs ec tae eee esaetost 4,475 BAB) g stencclacsic sue |seebiscceloencecn|taacemaleemeees i 

Whitefish: ; 
Common, fresh. ......- 2,600: 349] 188,512] 26,620) 21,255] 2,691) 45,877) 4,649)162, 662) 19,940 . 
Common) Salted..-....|..-----|------- 850 1510) Bae seed Bao se Se] peactce sal hecsoctseonaad|ssrccec 
Gomimionl, Cayiare dos cd|Gecanel Soode cel setemaace [aces oa e| seep anal ooeae oe 300 6D) bocce | eae } 
Menominee, fresh. .... 11,200 279| 15,691 694 |i cis nS ceemen estaeeese| seca 5, 605 372 4 
Menominee, salted’).Jc|o---ceslecse-c-| Lp 800hsa 00/20) coe] tac onis[ocetenead| =. acon 14,417| 787 : 

Yellow perchs see eee eee 2,000 150 10; 312) 1,020) 60,182} 3,636) 444,511) 26,384 20; 856] 1,482 j 

Totalis.ccSeesecsece 260,118} 10,3141, 264, 825/125, 588/552, 344] 28, 190)1, 979, 486) 98, 536/790, 830) 56, 945 | 

ee 

oa Ne 

Site S, 



FISHERY INDUSTRIES OF THE UNITED STATES. 93 

STATISTICS OF THE FISHERIES OF LAKE Huron In 1917, By CountTIES—Continued. 

YIELD, BY SPECIES—Continued. 

Species. Chippewa. Huron. Tosco. Mackinac. | Presque Isle. 

Lbs. | Value.| Lbs. |Value.| Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 
18(en ihn, (Ae ee a Aa eee OS Sr Seas 554 [bSonoS6sd Secs. 6-a65hs58q Sdspaee Boodeod [poeoead eed sess ler eocse 
(BUT DOGS se bce sco eee eal meteaenltensecetelsecases 824 $24 800 S16 ees 5e-1ossesse 
Warp MASIaliCs. sc. seesccnal eeeteee nes ceee 861, 976 $32, 574 200 Somer See eeee (ee aena see ae 
eat and bullheads.- ---- 1,077; $178) 14,493) 1,505 300 BY codec |ocbeckelpdecipne |Sokates 
iscoes: 

HT ESD ya rcisjsis oeadietaie ces 101,300} 5,065] 747,798) 26,180) 492,389) 12,857) 10, 200 414/275, 481|$15, 173 
Saltediscd 2s cke acess Sees lose ae . .|1, 243,019] 53,355] 125,700) 7,542) 61,000) 2,495).......}....... 

Muskellunges 225. sos acco. - 100 MO ee aoacmod aeaus sa bSorcsess| Heaacee on Soro SH NOSE ad Cednoay Ee eatee 
PikO sey eee wae oes 6, 000 600 2,419 241 200 16 750 GIR cee S| Seer scare 
Pike perch (wall-eyed or 
yellow pike): 
1b dscl hs ey a Fe 29,998] 4,280} 374,691) 51,908] 117,816] 11,424) 3,092] 339) 1,050) 113 
PSST NST leek ean re cere bre ee Res Oe OY IE ave le bs esl SAO Nes One ee me aco ler mace 30 3 

MUOCK Passeee eee tees ee 2,000 10) Pee ae] Bees a HS wn A ie To kt eS a eae Ae De 
Sheepshead or drum. .....}.......]....... 5, 850 (5) ee ees Ue ES er ey | a al 
Brureeon geese oo aeeinite| win cocesleecaaes 930 187 650 160 240 AQ Siar etal eeeise 
SeuUngequeaVviaks tem one ne ce fesse cine| memes ce os wectesc|eeeens 20 40 20 BOW a eee eae ok 
Suckers: 

IRTESH ees eee. 241,712| 13,609} 130,096] 3,953] 46,322) 1,870)291,896) 13,782) 28,777) 1,161 
Saltedbemere senses easalsesee lee techs see recat Ce ule Sse k | Soca 2 1,000 Oe elem ces 2 

Sunfishtaessea see acme 200 1M] es Pa be a ee | Ha ae Ae ee breil ey nese teehee! 
Trout, lake: 

ESI aN es ke 146, 667| 12,348] 582,708] 61,891} 433,000} 38,424) 87,933] 9,341] 97,977] 9,831 
Salted etese sss acces. 90 Papa)” NN ee Seas dl (Beaacee 1,000 150 8 6 

Whitefish: 
Common, fresh........ 17,113} 1,883) 184,784) 21,624] 159,011] 17,558|141,371) 19,030) 30,922) 3,816 
Common: Saltedta see | Gecceer|sccceas|eeicssese|ocseeee | seedasa.s|ocese fa 2,500 200) 2 Seta |(seeases 
Commonsica vistas. claee ake se sceoe 1,075 G7 | See eee loec cies [vine slewie |b ersinie oo ers eae faoeeee 
Menominee, fresh. .... 650 O2| acetate a| seocice 136 6} 9,475 513} 3,700 275 
Menominee: Salted sos. | 8. saicn tee tae eles se eciee |[Seecioes|acccist smc |ce sales 3, 800 BVA eS ete eee ene 

Yellow perch. ...........- 24,371] 2,225] 178,184] 13,226] 8,695] 617] 55,183) 4,348) 200 19 

Totaleee eee ese mee 572,088) 40, 450)4, 330, FEY 1,385,263] 90,576/670, 260| 51, 156)438,185| 30,397 

Species. St. Clair. Sanilac. Tuscola. Total. 

Pounds.| Value. |Pounds.| Value. | Pownds.| Value. | Pownds. Value. 
PS OWLS eiere ocean Coe nee | cleo ee ane sms wie wemtellaemisa casi sow meceini|tdemsctean|Moces cece 200) $4 
SULT DO tee eae cee | estas | see ec Srateietcrote are | eicieraraieia in. |ltetuta ctesortiel|stare ae Zlaiea 2,174 51 
Carp WASiatic ssn ere eee cso EAS 1, 800 $72| 46,311] $1,853] 1,145,250) 43,474 
eee ‘andi bullhedds tases |cecceecies lseseameae 200 16) 2,400 236 33,329 3, 295 
iscoes: 

Wreshae wee tow eee: 45,914} $1,289] 443,257) 13,298] 24,963 795| 3,277,573] 120,705 
Sal tedewaccek ee eee oe | ceo aw ch <lrecse cine 286, 053 12, 873 100 4| 2,100,792) 94,957 
Smoked besrmeeten cen leecee.: Ho ese eee Memeo sean lerreise ata tallies safe ecieatelllastereneieee 3,000 120 

IMIS ce) Cra ee ete ae es eae te Se Goce sic wie cial (sete a sce |fmsiberete alicll eiejeine erereis 145 15 
IPT Coed cio seta ese es [tcc lee a (ol Ee ee Pere eee 12,354! 1,175 
Pike perch (wall-eyed or 

yellow pike): 
Rresha ses tee Goa 26,320] 3,980] 19,010} 2,594) 43,828) 3,763] 994,642) 119,231 
SEN hee Ooh Se ncocde 4 dec sentls ISO Beap pnd Goer cre.ce BE Eannee SA CAers sen Meceerere 30 3 

ROG Passige serena cece | Gasiecaraelcectec esis 50 2 300 12 4,283 208 
Sheepshead or drum......| 10,181 382 200 6 600, 21 17,731 615 
Sturgeon: :2 se eats 1,218 287 460 io) ie ere | Ce ner 4, 886 1,063 
Sturgeon caviar..-........ 122 268 30 GU aes eta| eciceeias 227 495 
Suckers: 

Wresh:.: oS. 2.ceseeeees 6,481 426 4,404 168} 19,467 502} 1,775,767 72,883 
SAECO. ss re ee re eae Ps De Se eS saya nell hclcretere te uaetsic\eic slls wis. nie asics 1,000) 50 

SUMAN Oe se eee ee eee oe 50 2 300 12 1, 650) 68 
Trout, lake: 

Hresh: ots. oeeweseae 1,242 148) 42,429 AS 515 tere esitaia a (s eeicinieete = 2,070,797| 213,790 
Salted Sao sea | seeerec tres asiicige ce cisetscisace|Zoscmaee|seidteetors||s cee mecele 8,658 784 

Whitefish: 
Common, fresh. ....... 2,107 296} 37,014 5,556 273 38 993,501; 124,050 
Common: sal tedssee2 =: | Heeeeteee eee mern aoe nee sie ante cise Secnic|wacenisatac|iciee oclcinse 3,350 330 
Commons Viale Seale er een co eeeee eee ooee tesa setelbasics acne|meciieceae 1,375 257 
Menominee: fresheees | aese seen eace ee cen noeeee cc|cccciene ce |oeceesices| -coes ence 46, 457 2,191 
Menominee; Saltedites: len seeneen| come ctere connec sees. cee tecs| Scoot epecc|tceccicns 20,017 1, 200 

Yellow, perchacs << scc---- 731 74 6, 958 972} 31,836 2,311 844,019) 56, 464 

Totaloeascsesccesass| lot clo 7,145) 841,915) 40,233) 170,378) 9,547] 13,363,207; 857,478 
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FISHERIES, BY APPARATUS. 

The vessel fisheries of Lake Huron in 1917 were credited with 
2,675,783 pounds, valued at $258,297, and the shore or boat fisheries 
with 10,687,424 pounds, valued at $599,181. In the vessel fisheries, 
the principal form of apparatus was the gill net, the catch of all species 
amounting to 2,350,721 pounds, with a value of $224,787. ‘The princi- 
pal species were lake trout, 1,094,301 pounds, valued at $116,925; 
ciscoes, 826,537 pounds, valued at $53,125; and common whitefish, 
410,475 pounds, valued at $53,716. The catch with lines, consisting 
of lake trout, was 325,062 pounds, valued at $33,510. 

The principal apparatus of capture used in the shore or boat 
fisheries was pound nets and trap nets, the catch amounting to 7,936,- 
249 pounds, consisting principally of ciscoes, pike perch, suckers, 
common whitefish, and yellow perch, valued at $420,409. The catch 
with other forms of apparatus in the shore fisheries was as follows: 
Gill nets, 994,759 pounds, principally ciscoes, lake trout, and common 
whitefish, valued at $88,257; seines, 1,306,502 pounds, principally 
carp, valued at $56,474; fyke nets, 263,999 pounds, principally 
ellow perch, suckers, carp, and pike perch, valued at $14,108; 

tins 106,655 pounds, consisting of catfish, lake trout, common white- 
fish, and yellow perch, valued at $10,644; and spears, 79,260 pounds, 
consisting of carp, pike, pike perch, lake trout, and yellow perch, 
valued at $9,289. The total catch with gill nets in both vessels and 
shore fisheries amounted to 3,345,480 pounds, valued at $313,044, 
and with lines, 431,717 pounds, valued at $44,154. 

The following tables give the products of the vessel and shore 
fisheries of Lake Huron in 1917: 

YIELD or VESSEL FIsHERIES OF LAKE HuRON IN 1917, By COUNTIES AND APPARATUS. 

Apparatus and species. Alpena. Cheboygan. Chippewa, Huron. 

Gill nets: Pounds.| Value. | Pounds.| Value. |Pounds,| Value. |Pownds.| Value. 
(81d 000] eo yea ee ote as. Boon soser| peceasocd 300 1 Peas Beemer. | Sarees | occesee 

Carp Asiatic? =. seeen-soee = Pa| basing scel beenosccH seoccoese|Seaciad- |pocantes|iocsnosec 75 $3 
CiScoessJsc2 5. eae =~ eee eee 314, 232 | $24,074 | 29,704 | 1,492 | 54,000 | $2,700 | 162,420 9,978 
Pike perch (wall-eyed or yel- 

lowApike)2 sees hose cee 1,000 91 155 19) 32 ac socks suietsts 206 36 
Sturges hse e see ete ena as cee eee | eee 60 1G S| BABS Sea) aeaooco pees cos sul seso0 aes 
SOG) pe ae er eaonsercusec|Sorecstor paysodseclncse oe sob) saecs selec 5|Hosrosoe 100 
Troutlakes-eecostale cates 489,041 | 58,220 | 72,187] 7,192 | 15,000 | 1,500 | 192,354 | 21,983 
Whitefish— 

Common: = ete ose-2-- eee 165,463 | 23,762 | 89,345 | 11,027}. .......|--...... 82,755 | 10,536 
@nominees- 2c eseeeer ese 4 75 BDt|e et scab se -mesce|scaeec ass Sees 

Yellowsperch-e.2 2-222 e-er eose|ee ee eee ane tee 221 PO a eesceo| oa eone 1,571 188 

Total rset. couse eed 978,196 | 106,485 | 192,722 | 19,813 | 69,000 | 4,200 | 439,481 | 42,726 

Lines: 
Trout, lake— 

Pres 2s Ne. sone osha tess 4,500 A508 ea bel cms ete bees semeceets 292,193 | 30,518 
Salto’ eM whe eee ea Ne cles ke Bee ented ete a A Scena es 2,235 90 

Totalet jc wees ose ase 4, 500 450K corse ees |e sine ose eerie alata = eieepaaise 294,428 | 30,608 

Grand totale... -2-- -J55- 982,696 | 106,935 | 192,722 | 19,813 | 69,000 | 4,200 | 733,909 | 73,334 
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YIELD oF VESSEL FISHERIES OF LAKE Huron In 1917, By CouNTIES AND APPA- 
RATUS—Continued. 

Apparatus and species. Tosco. Presque Isle. Total. 

Gill nets: Lbs. Value. Lbs. Value Lbs. Value. 
IBUEDOU ccs ccees tec eehe lee cee cicsee ee aaaceens.aetiseeecer | Colsascctee 300 $6 
Cat ASIA tiGN. 25 fac oaae ce ectee | Moment coal notre quince | serene he mioees | dobre etree 75 3 
WISCOOS | 852 Soe sia as eee seen | sees manasa [ee seisied Sere 266, 181 $14, 881 826, 537 53, 125 
Pike perch (wall-eyed or yel- 
VOWADIKG) face jie sects ects t= 2, 160 UBT ee cooouddel ocSecocacs 3,521 319 

SUUTPOON Ecos saseeee ec acre sistas | emactos coaael belssceememe | Pecammetecslaacuee sen ec 60 15 
Suckers-.,5332..d2sme= > -te2 coe 3, 250 BBY eee Ge viel eet eel te 3,350 35 
Mroutslakosesgsceeeaee ae 236, 450 18,916 76, 328 7,820 | 1,094) 301 116, 925 
Whitefish— 

Commonee seat eesee ce oe 45, 650 5, 021 27, 262 3,370 410, 475 53, 716 
IMGnoOMINCOs.22. SiS sasec Se | tars omekesion aie emacaced 1,100 55 10,310 428 

Velo POreh Resco seed NSE RE BAO ee Pees oe ees eae Gere etncre 1,792 215 

Motaleeawm aoe sseecsces 287, 510 24,143 370,871 26, 126 2,390, 721 | 224, 787 

Lines: 
Trout, lake— 

Miresheeeye. fis a ett 10, 000 1,000 16, 134 1, 452 322, 827 33, 420 
Sey Yo aes ie I ae Ke aa |e tee ge ciel bark) Se rae a ha Meoesee 2, 235 90 

Total een eee eee 10,000} 1,000 | _16, 134 1, 452 325, 062 33, 510 

Granditotals epee see 297,510 25, 143 387,005 27,578 2,675, 783 258, 297 

YIELD OF THE SHORE FISHERIES OF LAKE Huron IN 1917, BY COUNTIES AND 
APPARATUS. 

Apparatus and species. Alcona. Alpena. Arenac. Bay. Cheboygan. 

Pound nets and trap nets: | Lbs. | Value.) Lbs. | Value.) Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 
BIT Ob seeteeisccion = sess | rercrorarete lore clon lepete tote el 'ciaretei sro in ttbecie arc [Sao sce 200 $4 50 $1 
Carp wAsiaticwsiss. cuioce| + ocusec |becetecfsosececloecie-<2 2,927; $138} 19,871 720 850 34 
Catfish and bullheads....|.......|....... Pll a SL ee ees e eases. 6, 300 564 450 22 
Ciscoes— 

Mreshiesceece seeeneses sx 181, 550) $5, 360) 69,934) 2,715) 168,594) 4,695) 339,262) 5,644) 7,295 360 
Salter tesserae es osha Sec acer ”300 12 174; 855} 9,242) 207,585] 9,341).......|...00-- 

Muskellumopiee a eteepec lvacecee|cemecnc 45 Do aeeen| eeeieteins | oie eeeiers 2lettee ciete | miclaearrs|| simieieieeta 
Pike 65 So aeeceis ea aeene! 2 300 32 510 yy era eae 450 37 825 66 
Pike perch (wall-eyed or 
yellow pike)-....-...... 7,100 855} 11,510} 2,136) 19,444) 2,036) 172,850) 17,699) 24,702) 2,478 

Rock ibass ee aes | Asa ee ae eee 2 528 300 12 200 8 833 34 
Sheepsheadior-drium= == 22 Pee fen|eesc cs s|enccemclecncces 300 12 600 US| oe case leeuresme 
Sturreonsescsasesseeserte 193 25 665 133 70 PAL 200 50 200 44 
Stureceon(caviar q.22222-- [2222 6c]ete ces 23 Ct a Sl Wa aoe ye 12 DA A Sic ctato |arae wicine 
Suckers, fresn.........--- 37,825] 1,497/115,558] 6,115] 15,130] 469] 292,716] 9, 165/369, 588] 15, 317 
SRO GW aES) oe es ep ae PR papel Se | 1 2) | ne ”300 12 400 TG ees cet Sal Mele cece 
Troutelakes ce... ese e 1, 300 170) 8,369 938 140 14 2, 400: 244) 1,600 160 
Whitefish— 
Common! =-ea-ee access 1, 200 169} 23,049} 2,858} 21,255) 2,691) 45,165) 4,541] 36,545) 4,367 
Common caviani. tc ace selon oa lst oeoce ce eseelecsueameleceense ”300 GOA sleaeeces 
Menominee. ...-....... 11, 100, 77548) ee ee at ee ata enc bes eee I ee 529 25 

Yellow perch............ 2,000} 150) 8,812} 910) 48,989] 2,980] 360,432] 20,934] 13,073] 924 

Totalaecaec: sees - .|242, 568) 8, 527/238, 796) 15,916} 452, 304) 22, 322)1, 448, 943] 69, 069/456, 540} 23, 832 

Gill nets: 
EVO WAllT) ctataraaiaia'sinela 200 Alls. sarseldllae oace eae seer tee ncels 
Carp, Asiatic 400 IG | eters Se Se | ee ee |e ee 
@affish'and bullheadsss./lassshe| ease calescconucsmese 150 (i Re eee eee Sows lacteconlhee care 
Ciscoes— 
MPES ie 5 osu ocecteceesees 500 30) 11, 200) OOS Pees es meet aen laaesocseee apne 7,500 481 
Salted. -i0-t 25 seo send | Sotrnce 2,180 OS ee ee aE ae NS oo caeadeloccucesleecon wal eoctee me 

Backed shjsnsbaiscescdae|saaedsalecssaes 3, 000 1b. Bee Goeeel te haces Gt eceanee Honcaed cc Saeed Wooored 
8 OUR A ESE SE SOE ESCEE BB Serle aera IS SEE el SOA AGHEY Ere eee retel oe epee) Maciremeerarrr | Cpanel 100 10 

bine ee es eyed or 
ellow spikes freshmess ss |sesee =. seas 112 11 400 40 cose aaeee Seas | Metoeeelteeenee 

Suckers seer i sa hsac see] aoc ae Deemer 2, 900 87] 1,000 20 2,000 40| 8,163 369 
Trout, lake— 

FeSis acccesccesese eons 15, 200) 1,525) 8,085 WS ere ales a csleaseace se lodstrees 62,728; 6,264 
Salted Sad cc soau seccen ael Ceeeoee | Peeatene 4,475 448). 22.3. eal Seccmcclocs DOOOOd eeSnocd |eccooe4 od ceces 

Whitefish— 
Common, fresh... E 1, 400 TSO) eee ase ne Seen eeemas| seca ceee beeen 36,772} 4,546 
Common saltedaeeeeece|sarereeleccecee SEO WAHL SOs: ary wal ah lee se eea ena albeit Nall emus 
Menominee, freshiees see 100 10) 7,231 OG ae aot ee pe |e ec aye eee ees 4, 326 312 
Menominee, idaltad ie |cmeh os [Ltn 1,800 QOS a eree | ecdcaneccce etoelecccces 14° 417 787 

Mellow perch: 22st ces | Ssseceseaaceee 1,500 110 250 18 6,000 550 ie 562 531 

Total sc-ssceecese eee 17,200) 1,745) 43,333) 2,737| 2,400 104 8, 000 590/141, 568] 13, 300 

35286 °—21——40 
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YIELD OF THE SHORE FISHERIES OF LAKE HuvuRON IN 1917, By CoUNTIES AND 
AppARATUS—Continued. 

q 

| 

, 

| 

Apparatus and species. Alcona. Alpena. Arenac. Bay. Cheboygan. f 

SoS ie a a i | 

Fyke nets: Lbs. | Value.| Lbs. | Value.| Lbs. | Valwe.| Lbs. | Value.| Lbs. | Value. } 
Carp, Asiatic: s..c... see shssceee ol Secese pros eters Reoceerllleeeleseel ace chee 81925]. $353) sees eee } 
Catfish and ibullheads! feet seins Sse ses Ee meee | Meeserie| Seeeeeeelmeeeeee 1,800 TUE - Stee cea ees } 
Ciscoes, fresh sees Nee a SeP ae 2) 8 Se a eae ee eee ooee cee 6,500 DTD \ eens ale (eee ce 
Pike pect (wall-eyed or , 
yellow, pike)! = set 23) sacosee Scene |Get eeeee so. Bae sec su ae 123572|() 1a 1 ee a ee ee : 

(Rock: passe. cece Soe ee ise ee eel eee ee peicoses oom tte | eeee toca mentes 400 82! SER = 
Stckerst eee es Hel 2 ae Deed ads o dees eae 423 $13) 54,544) 1,514).......)....... i 
Suritish: hae CNN be ei a POR Sk te OM Geek ge AD aT ae 200 3) ed aL ra ara ok } 
Whitefish; commons ois oes ee eee onan le ae meee pestsees eee ce aelaeaeere 50€ SO saa tgr ates. } 
GLOW DErChletyee =e ccticl eases | eee ia cm terete eee ots 4,800 2A0I OOF 571) 9:3, GOD) Zaeae temas j 

MO Gal. wwe ae NN AeA Ce a 5,223]  253| 145,012] 7,446|-...c2.|y.2.-.- ) 

Seines: 
(Garp Aste bie ce 5 pares wens Ue Al el dell Teed Oa pa Re 11,681} 482 190,309 | 
post and pullheadssecc |e. seen Meeceac ere ee ee eecae ae 700 56 5,438 

a ce RSI Ne heen AN ee 3] SERRE oe 100} +10 700 1 
Pike erch sora -eyed or | 
yellow pike) 77,777 ! 

Rock bass -2sepae es. see eee ences “ 200 i 
SUCKS stsce ce ore cee Aeee Le meee Life 64, 187 | 
DHuNntshy a2 oe soee eee ee ee eee 200 
Whitefish common = 2coa\n- dee talscachent. ncenee| ee ee alese ee Mamas nen D12 |" 45 8/8 sana ines j 
Yellow perch te skete-wcaate Gat [eee cee le eteiooe |--222--|--22-- 5, 643 Ov3|y 16;008} 01) 095) Seems | eee } 

Totals ce. eee Ue Be ale ee Bor Ars 87,917] 4,926] 355,531) 18,431].......].....-. | 

Lines: Drout, lakes! 29s. - 350 FA ASSN creek Se Se ae | aa DS ars | Ar em | eee | 

Spears: | 
Pike perch (wall-eyed or | 
Velo WapiKe) ope tose eos Soe 2a ae |S eae 4,000 560") 2050001)" 2) 800| Fen aac) eemeeere ) 

Vollowsperche tects feeb Ge Ace eee 500 25 2 000 2002 e354 | Saeeee 

Motalecce ts &e een acetal PANN. Llsees oe 4,500/ 585). 22,000} 3,000|.......)...-.-- 

Grand total.........- 260,118) 10, 314|282, 129|$18, 653] 552, 344] 28, 190|1, 979, 486] 98, 536 598, 108|$37, 132 ; 
| 

Apparatus and species. Chippewa. Huron. Tosco. Mackinac. | Presque Isle. | 

———_——_}—_——_}—__— | 
Pound nets and trap nets: | Dbs. |Value.| Lbs. | Value.) Lbs. | Value.| Lbs. | Value.| Lbs. | Value. 

iBurbotes=: bes. SAE a Sek clccooties ee seme c= siseleae 824 G24). wa) 2 sci|ttatn ajallisjaeyfae eet s 
Carp Asiatic: << sc ce easel cneee es ceseees 20,700) $828 200 Block sinc |oe cctece l memieicta| sereeess 

4,473) 437 300! BONS sac s1e dele eae eee 

557,028] 14,866] 488,389] 12,777] 9,500] $380|......]..-...- { 
1, 243,019) 53,355) 125, 700 iif 542 61, 000) 2) 495) ce eee eoeee ee 

16} 750 ia) ese ee ; 
Pike perch ( aad or : 
yellow pike).-........- | 

Rock basss---.e2s-seeee oe ; 
Sheepshead or drum..-...].....-.|-.----- | 
Sturgeon 75206 ase Sa sea ee 650 160 240 : 
Sturseontcaviateess ave |peee see | peseas eee meters teaser 20 40 20 : 
Suckers— = 
Wireshy.eees deat alle de -{228, 4121 13,170 60,411] 1,560] 39,117] 1,695]280, 396) 13, 237/25, 1,061 ) 
Salted’: eliaec2 eh hPa | Se eee ee a ee cecidiee ca sisal ereterslecess 1,000. 00 Seeenc|cemvcies 4 

Sunfish= ss: 2eeeeeeesesee. 200 1) aS eee pJcssee sseeeeoad bocce bodscodlcutacsolsoseod|s acco ss } 
rout lakepe es eeeeeneeee 9,187 919 9, 465 701) 12,829) 1,190) 23,929) 2,706/......|..... ae i 
Whitefish— 
Gommon! eee eess es 1,923 261) 94,731) 10,184) 42,379) 4,375) 99,942) 14,468)......)/..... ae 
Common'cavians teases. |e asl een sane 1,075 IA SS Bocce bac Sereja | eefae sell cesice ciel atten iiall Meister 
Menominee: 2. <2: 5: Ssajecssess1. Suse jiclaweenec|eemecon Te WG beasdaol asaseelladssdellesosoce 

Wellow perch’. <).--)os2e-e 9, 371 945 “97, 354] 6,273 5, 795 367 49,199} 3,869} 150 15 

Total: Mss. 277, 342} 18, 972|2, 432, 603/135, 707| 828, 781| 39, 078/528, 872) 37,659/26,527| 1, 126 
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YIELD OF THE SHORE FisHERIES OF LAKE Huron In 1917, BY COUNTIES AND 
AppaARATUS—Continued. 

Apparatus and species. Chippewa. Huron. Tosco. Mackinac. | Presque Isle. 

Gill nets: Lbs. | Value.| Lbs. | Value Lbs. |Value.| Lbs. | Valwe.| Lbs. | Value. 
IB Ye HE ACO Agee eS eaeaeod Keeocgelceecdec Doose ceed brocded SHoreeees Cararcre 800 SLGEeesee | beseees 
Ciscoes, fresh. ........---- 47, 300} $2,365] 27,850| $1,311} 4,000] 380) 700 34| 9,300) $292 
Pike perch (wall-eyed or 

vellow pike)— 
Hines heirs shane eee Baas 10,926] 1,501) 13,508} 1,394) 1,789} 216) 196 40| 550 63 
Shy hee ee ee eo boseaobed beccser lp noseeecs Seecben Booseta hoctarsc 30 3 

Suckers-.o. 2.5 <22ssccsn5e 13, 300) 439 24, 900 933 700 14} 11,500 545) 2,900 100 

Trout, lake— 
LOSMAa wat eens aceeees 122,480} 9,929} 33,790) 3,379) 159,221) 15,868) 60,604) 6,219) 3, 850 393 

Saltedii catia seks 900 OD eerie seus a pee Serre |e ct [Malesia 1,000 150 48 6 

Whitefish— 
Common, fresh.....-.-- 15,190] 1,622) 7,298} 904] 67,787] 7,749] 41,353] 4,557| 3,660] 446 
Gommonmsalibedaeces ees |saseeee eects tessa teeters |Merare len ecielocicie'= == 2,500 200)| See reales 
Menominee, fresh. ---... 650 De cree oes | eaters ererercterefcie |terctavsiaie re 9,475 513] 2,600 220 
Menomuneersal tedimeisc |masisees |e seme | ee see ce ee eetemerciat | miele 3.800 323 SEoe Ne sects 

Yiellow perch... 2.2.12... TDVOOO S20 224082] Fel (oO eacenns|ae ssi 5, 984 479 50 4 

Motalememerca sss cceeos 225, 746| 17,278| 129,428) 9,671] 233,497] 23, 927|137, 912) 13,076\22,988) 1,527 

Fyke nets: 
Campy ASiatiCicas <.-eeec sc|ooceseelseceese 3,500 JOT ced aden Mt ooec Beceera Meera eae She Sssocer 
Catfish and bullheads--...}.......|-.----- 1, 220 Nee eoceccd| Heda le oonase ppasodd boscec||eccosos 
Giscoes wneshisase sat eeecee toe een [sone see 500} DF; | marie (Ie | Sn | 
TET G BE eee AL OP ee ee a Ve ee 135 11S "oa ge a a Re A es ee eo oes 
Pike perch (wall-eyed or 

Vellow; Pike) /saateces~ se |caess sel aseece 1,584 SWAN setalers eee al 2 Bee i ee ees ere eee ee 
Sheepshead or drumts. 23:2 25.22|225-.- 50 | SSE SS erase eee oes acres esl Sm acici Isms ee 
Suckers 44,685) 1, 458 300 TN Saceed Coemane enced sacecrc 
Yellow perch 44,052) 3,636 2,000 TEGO |S = See eas sal bocce | eeeeios 

Total 95,726} 5,552 2, 300 iG) See a Re aSece eeece Bercciae 

Seines: 
Carp wASsiatlens cs cmecice|Scclsctere| eee arate On| B30) GONE a cocad boeeased bsecos ec concc|ocodse comacee 
Catfish and bullheads...--).......|..--.-- 800 SO | ees wee se eer |e ide oe | oereroreters listeners See e 
Pike perch (wall-eyed or 
ello ike) pee eeenamios|s 8 secu beecce kive ste cect | Smccer = 1,625 187 |paceeee ae aos Mac aaleeteess 

Sheepsheadiondrume <-. 6st ecec| enc ccc 500 1S SS oe scene lsc eaten eee ates | skis eva cieeiets.e 
Stckerster moses ree een ceed we we osclece ces soacinswctle scenes 2,955 1A | Ree eel eee ie | geese omagaor 
Wnitehshs commonmeesce ee eeeee aces sea lleseisceccelsacecce 3, 195 re Se eeel Boocane Besos le Cesceao 
BY ello wperche se icone ns Boecemeloc acim 2,500 250 900 HT ened lEnoeeme ee bass| lnceeene 

Mo bale creme mee | oot Ne ee: SPP SOL aOsodOL | SEGT5) e-S1dl en ase|sesanee ene Wasi 

Lines: 
Cathisheeeeusenee te feeds. cel essen. SiOOOIE » S8Olnee ces os -[b, he Ae: once |S eee ec aseele 
Mrout Makes eee et ea 62s ceasaclceetene 53,656, 5,110] 14,500] 1,450] 3,400] 416] 1,665) 166 
IW Nites comin OMe ceslteeanes | eenesae eee emeosl ooasccc| Sante sesluasmeec 76 17] fs ee ae es eek Be 
Viellowpercheen =e ceees|seesees|eeeene- Zh) PNM Eke Soo 56 hq lakcosed|sdensce Secaed Haosome 

Totall- Ses pcteisoccec| Sseesec|e ectemes 64,331) 6,190} 14,500} 1,450) 3,476 421| 1,665 166 

Spears: 
Carp; Asiatic: /saseseeose|- cece st oeeee = 720) UO) UN eee neses4|ocecacd |ecaesh4|soqcede bosccolaoasoce 
Pik Ose ose eee es ceo see oemoee 2,000 DOO | isc ee spaces Sectoral ees eeperencr| Melartotere 
Pike perch (wall-eyed or 
VeLloW PUKE) Mere ets cea|ce ome allemerc ee 21,560) 3,375 
MOEN CMe Se osendlincconalldcaneoc 1, 250 200 
VAN AaB one seeaudd lsoneear||sasoane 7, 950 920 eee Se ecicelle sence 

Motal lcs cseeeme seas exes seal Settee GPE 7 ey 70s aesee |scaaocd saasoed|aconeec||Gaoocs|boaocan 

Grand total.-....... 503, 088| 36, 250/3, 596, 349|193, 773|1, 087, 753) 65, 433|670, 260, 51, 156/51, 180] 2,819 
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YIELD of THE SHORE FISHERIES OF LAKE HurRON IN 1917, BY COUNTIES AND 
Apparatus—Continued. 

Apparatus and species. St. Clair. Sanilac. Tuscola. Total. 

Pound netsand trap nets: | Pownds.| Value. | Pownds.| Value. | Pownds.| Value. | Pounds. | Value. 
BULDObe acctse sc. Ore eae eee s noe aeos aa | eecciseeee ee eeder neste mee | eereemne ere 1,074 $29 
Carp; ASiatichs- 9) -s2ece s\ ee Sse er es al 800 $72 6, 383 $255 52, 731 2,055 
Catfishiand! bullheads=soc|iee- see ealeecceeens 200 16 400 36 13, 221 1, 284 
Ciscoes— 

Fresh. -.- 5 ,289| 443,257] 13,298] 24,963 795| 2,335,686] 62,179 
Salted 236053) > 12873 le na tence esac cee 2; 098, 512) 94, 860 

Muskellumeestee 2 cee ee celled cee aie cece ce eee oe etal ene ce Seal epee marae | ee seh "145 15 
Pikes ee seen ee cece] Shee se cal ees Scere ere | scraiate esas lictee rare heim | tree erator oe | eioeemeioe re 9,319 882 
Pike perch (wall-eyed or 
yellow pike)..-.-------- 26, 320 3,980) 19,010 2,594) 43,278 3, 708 796,757, 96,394 

TROGKDAaSS 2.2 osc on eae es. | ter woe eslecemeemen 50 Ol sea ee ee 3, 383 156 
Sheepshead or drum. .---- 10,181 382 200 6 300 16, 881 589 
SLULSCOUse = een oe e iat 1,218 287 460 (37) eae roe ee fetta 2 4 826 1,048 
Sturgeon caviar--.--..-- 122 268 30 (iy ee +S WE Cie * 997 495 
Suckers— 

Mresht 0tae et yan 3, 6,481 426] 4, 404 168] 15,229 417] 1,491,144| 64, 297 
Saltediicr ec cass sce! ARE cacao semen oeciarcterctae | oeelec enero a al ea ei ; 50 

Siirra FS FaPye saw eats? EAC Neale ener ete 50 71 ea ae (vie 950, 40 
Mroutlakeseseceoeese 192 teats 2 | teens Ol 820i Saese cae ae 72,422) 7,385 
W hitefish— 
Common ee eter ----- 2,107 296) 25, 369 3,476 273 393,938] 47,724 
COMMON CaViab as 2 lesa ee cree et ee ere eee en ed | ech ee | oe 1,375 257 
Menominess... SS tate (Pe renee ee eae SON ses beed| eee ef eee 11, 765 300 

Yellow perch---.. dspace 731 74 6,051 890] 28,936] 2,039} 630,893) 40,370 

Total: s:-22cessacaee 93, 266 7,025] 789,945} 33,876] 119,76 7, 300|7, 936, 249 420, 409 

Gill nets 
BOW eo seesccssceee aes 200; 4 
IBunbOtsesscee sees ce eee 800 16 
@arp,AsiatiC-res- ets on 400 16 
Catfish and bullheads.- -. . 150 6 
Ciscoes— 
Ns) oR eee Pate a Cl (ae CO (Dee mbes Hh ew mreroav Ele dimcn gf EMUURE ean mee cele ls 108, 350 5,101 
FSET fo eneatape eerie retin Te ee We te isos MaDe 180 93 
Smoked ie weeds SAS a ee a ae Ee Le al ee he eel ae esr eel |e cea ee | a 000 120 

Pike sions comet Ste spe) eee 2 Np eT BUS Ro Na alae Seg ae | | "100 10 
Pike perch (wall-eyed or 

yellow pike)— 
Wreshios. (2b sete si ete = ispose | se os eo eA is eee IS gear ee ye) ere | ee 27,481 3, 265 
Saltede dest eweos cot JRAU ae A Se ia ed | Eos 30 3 

SuCKerS seis Soo cteeagecesat ere 4 eee ee eee ee ee ee ie eee | aaneeere 67, 363 2,547 
Trout, lake— 

ALOSH sass sce Gasiss cee 250 40} 19,885 DOO ad eee eae scens 486,093) 46,501 
Salted’. cece. c22 Soce cos doce sted aceeeneee ones se tcclaber cs ced Meee een lose aoeers 6, 423 694 

Whitefish— 
Comino dresh 2s... ce oeees- eleeeeeee 11,645 2.080 that ee wel pepeaeees 185,105) 22 084 
Comimiom: salted seo22. t|42 22 Ee be ee ee elle eae LE ie ee | Poe 3, 350 330 
Menominee; tnesh es s2. M) Moose SNES S50 ll ies eG Sa pc I eS do oe 247 382 1,463 
Menominee; Sal ted 2 yao] es a cae 8 | Seem all ee erie | ree | te eee ae 20, 017 1, 200 

Wellowiperch {3322 32! a5. eee aes 907] (23) ee GETS be, SACS 59, 335 4, 804 

Pocal ere eae 250 40l) 32/4371) | 45 280l eee, ae Peres 994,759) 88, 257 
| Ls anata) Te 

Fyke nets: 
agro ae 

Carp Asiatic. eaaccece a tec a ese eee eee | Mee mee eae eee pee 7, 050: 241 19,475 733 
Catfishiand bullheadss 22 [4222 CSE e bes ea aes sed | NE a ete eee a 020 256 
Ciscoes— 

7, 000 300 
"100 4 
135 13 

Pike perch (wall-eyed or 
yellow: pike) = he ke. Cal saad che Soe PME ated Behe a 550 55 14, 706 1,657 

TROGKAD ASS eet oe orem te oral Seer och Vere este en ce ee | ere 300, 12 700 44 
Sheepshead or drum. -- -- Be SPs Ppa Ne Dat he ere rs Wal, a tm ee 300 9 350 11 
SUCkers).52eiecseseceacs|ceeeececellcseeeseelpatioscceelNesenecte 4, 238 85 104, 190 3,077 
Sunfish yee ceceee ce eee pose ees Weal agin 5 Sree Seve aes Eo 300 12 ” 500} 20 
Whitefish; COMMON: eacse nce ce eee ccm erence et eset eee cneoe leteeeccee eee be 500 80 
Yellow perch. .cis. = 5 cfeccmse con ep wrecieren eacoeses eeaeee eee 2, 900 272 113, 323 7,913 

Totals we Hessen ce oe oa lReeee cael aelecla ese sescieetens eee ee 15, 738) 690 263,999] 14,108 
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YIELD OF THE SHORE FISHERIES OF LAKE Huron IN 1917, BY COUNTIES AND 
Apparatus—Continued.. 

Apparatus and species. St. Clair. Sanilac. Tuscola. Total. 

Seines: Pounds.| Value. |Pounds.| Value. |Pownds.| Value. | Pounds. | Value. 
CAD RASIATIOS Sac ae caecenc| fa trerctre | ae ee rs a] bie aoe ts Seek eee 32,878} $1,357] 1,052,695) $39,667 
Caifishrandtbullhends seas |e ace: ae |meccccaae te ene see | eee ee eee BE BSCE er 6,938 669 
TCO Re eeE Sys sat ome Come SER eae eal eer ia sO) ee aee SER ee Es eet oe Tea 800, 70 
Pike perch (wall-eyed or 
WENO we DIO) Sos COR ies ee eee seas he kPa BEES oe Sook eee mee a rontsoeee 106,617} 10,861 

VEYG"G) CL OYE TSI S See ea es mete ted ae SRS ar | | RRM) Nae at sad eo nN a Ts Bo Loe ee 200 8 
Shiespsheadornd nur aee eee eee eee eee ae omens ae Sen cal eee omne are Ste eke 500 15 
DUCK Eersae ahs PU eae |e ey oa ye tabi ebay Sa bake ee eee ate 109, 720 2,927 
SNOW A BTS) 0 AI i a epg RR a a act ee Dee | ee ere 200: 8 
WWiniGehiSh + COMMON As Aca Sak escee| Meee neues sae alee ee fie Re aie Oe ee 3,407 441 
BELLO Wanlel Clee cast eee ners craioeie| ofow Sere srcte (nee cate tye soe Slew seem areas 25,551 1,808 

Motalaeeeme) cease! it ieee UN el Ok ah Gans creel Ieee neg 32,878]  1,357| 1,306,502) 56,474 

Lines: ni 
CES Eee ene eR UE AMAR EAA ian Ria Mont Ul ce ea) 2,000 200 10,000} 1,080 
rout a keer eens! SOON i NSONSO|( 19 853aiF SNS Meee kee eal ee, Wien 93,904] 9, 359 
Wihitefishe common == s: 20 ees teen Meow ar sae eter ac Rath ate PE Cala eo ee oe 76 5 
WONG TOEIRE Ts SSS OU Sel ea atte en (Ea RE ee Re eel Frere cee [eee ee wee 2,675 200 

Ota Reese een 800 80) 19,533; 2,095) 2, 000 200; 106,655] 10, 644 

Spears: 
Carp FASia ti Csenemes eames | passcccs clececcescn| Secsetede suse cece ecsmescclcbsscouee 20, 000 1,000 
2c een een SES cy Ca Sas Pvt Ohh I EP ca a od 2,000 200 
Pike perch (wall-eyed or 
VOLLOWADIKG) Meee neers paren at ease op Ae 2S tlmseem es ale eoctccl one acuse 45,560 6, 735 

TROUT LAK O sees ees lon ee male oc peal eee ocele comes hill Gactlec sasclle cee ace 1, 250 200 
NGL O Wa ORCL steerer eee eee ae aaa ick cree ati | tems ode celine ca clcmina|biettelne stele 10, 450 1,154 

PROG Lee ve ee eae ee ae | ame ee th S| ee VARs soe ee nes aA ek 2 79,260| 9,289 

Grand total.......... 94,316] 7,145] 841,915] 40,233 170,378] 9,547] 10,687,424 599, 181 

WHOLESALE FISHERY TRADE. 

In 1917 there were 23 establishments engaged in the wholesale 
fishery trade of Lake Huron, employing 147 persons, to whom 
$95,648 were paid in wages. The value of these establishments with 
their equipment, etc., was $262,507; and the cash capital utilized 
amounted to $156,100. Compared with 1903 there was an increase 
of 7 in the number of establishments, 13 in the number of persons 
engaged, $57,228 in wages paid, $166,007 in the value of the estab- 
lishments and their equipment, and $60,600 in cash capital. 

The following table shows the extent of the wholesale fishery trade 
of Lake Huron in 1917: 

WHOLESALE FISHERY TRADE or LAKE Huron 1Nn 1917. 

Shore and BAG Number | Persons | Wages Cash 
Cities and towns tate. » of firms. | engaged.| paid. procera capital 

Bay City and East Tawas........- Michigan.....--- 6 57 | $44,450 | $78,197 $51, 500 
PA Denia Ses elo a eee eee | ee dots ae 4 14 7,300} 34,300 37, 000 
Cheboygan and Rogers.....-..-----|----- ok) Soman = 3 13 11, 280 19, 100 25, 000 
St. Ignace and Detour.....-..-.- soascoce do-caasesss= 3 8 4,100 8, 800 12,000 
Sebewaing, Bayport, Harbo 

Beach, and Port Huron...-..-..--|-- oa On eee er 7 55 28,518 } 122,110 30, 600 

Motalees 22a ee eee: “ten Soresdaabesoecaces 23 147 95,648 | 262, 507 156, 100 
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FISHERIES OF LAKE ST. CLAIR AND ST. CLAIR RIVER. 

The fisheries of Lake St. Clair and St. Clair River in 1917 ae 
employment to 64 men. The number of boats in use was 64, valued 
at $2,540. The apparatus of capture included 6 seines, valued at 
$1,365, and hand lines to the value of $50; and the shore and acces- 
sory property was valued at $12,000. The products of the fisheries 
amounted to 133,330 pounds, valued at $11,852, of which 85,330 
pounds, valued at $4,652, were carp taken with seines and 48,000 
pounds, valued at $7,200, pike perch caught with hand lines. Be- 
cause of legal restrictions, the fisheries of the connecting waters 
between Lakes Erie and Huron are of much less importance than 
formerly. 

FISHERIES, BY COUNTIES. 

The following table shows, by counties, the number of persons 
employed, investment, and quantity and value of the products of the 
fisheries in 1917: 

PERSONS ENGAGED, INVESTMENT, AND Propucts BY APPARATUS IN THE FISHERIES 
or Lake Sr. CuarR AND St. Crarr River In 1917, BY COUNTIES. 

Items. Macomb. St. Clair. Total. 

LEIS EES Number.| Value. | Number.| Value. | Number.| Value. 
ishermMeniat sees se seca see eee eteme a eee eee OA Seu a seeae G4 ees s cae 

INVESTMENT. 
RO Wa DOSS prema e late aeee eee eeeee 3 $215 57 $1, 425 60 $1, 640 
POWer boats asest ss esas eee eee 1 100 3 4 
SINGER Ae ooo Soe scr ocoonborecscsuocdmas=acnc 1 500 5 865 6 1,365 
andilines 3:2 Sss2 sessed seh ek eee ctor etree ope) eleeterm etoretesl| ieerempeto ts Seer | arate teeta ree | em OO erator repens 50 
Shore and accessory property ..-.---------|---------- 2; 000" | essere TONO00! | Beets ee 12, 000 

(Poca yee santa te 2 o- beee aeeeeese 5 2,815 65 13, 140 70 15, 955 

teh te Ne cara oat he Pounds. | Value. | Pounds.| Value. | Pownds.| Value. 
Seines: Cannes: 245-322 ete soaeiaae ore 50, 757 2,436 34, 573 2, 216 85, 330 4,652 
Hand lines: Pike perch (wall-eyed or yel- 

TOs DIK) ottawa aia al tainieie Selelele Pe ocoeoreshleecaasstiee 48, 000 7, 200 48, 000 7, 200 

Total® eee nema ee eee .| 50, 757 2,436 | 82,573 9,416 | 133,330 11, 852 

FISHERIES OF LAKE ERIE. 

In 1917 Lake Erie ranked first among the Great Lakes in the 
amount of capital invested and quantity and value of the products 
and second in the number of persons engaged. The fisheries gave 
employment to 2,770 persons, of which number 1,761 are credited 
to Cte 446 to Pennsylvania, 305 to New York, and 258 to Michigan. 
Of the total, 565 men were on fishing and transporting vessels, 1,487 
in the shore or boat fisheries, and 718 shoresmen in wholesale estab- 
lishments and other fishery industries on shore. 

The amount of capital invested was $4,332,767, which includes 93 
fishing vessels of 1,883 net tons, valued at $508,398, with outfits 
valued at $101,665; 24 transporting vessels, of 304 net tons, valued 
at $66,100, with outfits valued at $14,655; 1,016 boats, valued at 
$206,185; fishing apparatus used on vessels and boats to the value 
of $1,094,713; shore and accessory property valued at $1,884,165; 
and cash capital utilized in the fishery industries amounting to 
$456,886. The investment in New York was $655,062; in Pennsyl- 
vania, $919,919; m Ohio, $2,462,822; and in Michigan, $294,964. 
The apparatus used in the fisheries of Lake Erie included 47,578 gill 

en ee re ts 

de 
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nets, valued at $329,632; 5,011 pound nets and trap nets, valued at 
$681,060; 801 fyke nets, See at $44,403; 285 seines valued at 
$38,867; and lines to the value of $751. 

The products aggregated 38,710,238 pounds, for which the fisher- 
men received $2,327,299. Of this quantity, New York is credited 
with 2,426,848 pounds, valued at $167,358; Pennsylvania, with 
8,151,241 pounds, valued at $508,382; Ohio, with 26,442,993 pounds, 
valued at $1,570,230; and Michigan, with 1,689,156 pounds, valued 
at $81,329. Ciscoes are the principal species represented in the fish- 
eries of Lake Erie in ‘both quantity and value, the catch being 
17,160,852 pounds, or 44.33 per cent of the total quantity, valued at 
$1,046,862, or 44.98 per cent of the total value of all products. The 
pike perch, including sauger, ranked second, the yield being 7,277,701 
pounds, valued at $524,439; and carp, third, with a yield of 6,044,792 
pounds, valued at $274,139. Other important species include the 
common whitefish, 1,755,947 pounds, valued at $232,761; sheepshead, 
2,855,551 pounds, valued at $69,502; suckers, 1,035,934 pounds, val- 
ued at $36,403; and yellow perch, 959,357 pounds, valued at $69,864. 
The catch of burbot, the use of which for food the Bureau has been 
encouraging, amounted to 652,870 pounds, valued at $8,027. 

In comparison with 1903 there was an increase of 43, or 1.58 per 
cent, in the number of persons employed; $2,136,370, or 97.27 per 
cent, in the capital invested in the fisheries; 15,521,682 pounds, or 
66.93 per cent, in the quantity, and $1,547,284, or 198.36 per cent, 
in the value of the products. 

FISHERIES, BY STATES AND COUNTIES. 

The following tables show, by States and counties, the extent of 
the fisheries of Lake Erie in 1917: 

STATISTICS OF THE FISHERIES OF LAKE ERIE IN 1917, BY STATES AND CouNTIES. 

PERSONS ENGAGED. 

On ves- | On ves- | In shore 
State and county. sels selstrans-] or boat Photes, Total. 

fishing. | porting. | fisheries. ig 

New York: 
Chautawg use: Ce sates Je oceae ee sake ase see Gop Ss feartelste 61 18 144 

WlOiee ee aise ee eee ek aatekine dais ctefeacbeawss 1 Be eee 37 109 161 

Mo Gales aatGete seine da Ps mk was teliore aatiet cls ras attoe SON Sa zpes eyes 98 127 305 

Pennsylvania: Wriejj-24- 2.40 aese ees senses aces oe 247 ul 47 145 446 

Ohio: | 
AShts Dulage ser eciseenecses sists te seteie cetera eens 22 Word eirrja, cc's 75 30 127 
Cuyahoga en atcest cts oe ase ne anne eee ese eee (5) fe a eee 63 80 206 
1 Dh eee eee a eee ee fant eee reo SUS eee 77 14 308 133 532 
SAK 'S 2! os antes sinlo sts late aioe sia eerie selaeoen ee yoc| See eenee 3 103 33 139 
Moraine so. seen: Jee sose tec dee seeeaee ane PANS SE er are 30 4 
HSUICHS Dc. sceR ease oe soos 2a aebo ose ce eens 5 13 232 39 289 
(OTHE Cf: terete oat eee ee eae ene ee Re Se AN ae 1 348 42 401 
SANGuskey SAS seer ae sete a Sass e ae eee Nts mere ee | mee weet Rea vee 2 croteteeste cir 12 

otal ese ike wees cect ee eee eee ee ee 188 41 USUAL 361 1,761 

Michigan: 
IMONTOO marie: a aeiemisenic es sence eel seer aan eae | se nsaaeta lta aes 112 10 122 
WAVING Sette cases ase eet eee ee aeons & 74 SenBbDeCee 59 75 1136 

Motels os ssosicd soe mscee meen aoc ee aes aencee 71 CCA REDE 171 85 258 

Grand: totallsc tee ease seek see aee eae oe 517 48 1,487 718 2,770 

1 Includes persons engaged in the wholesale fish trade of Detroit. 
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STATISTICS OF THE FISHERIES OF LAKE Erte In 1917, BY STATES AND CoUNTIES— 
Continued. 

INVESTMENT. 

Vessels fishing. Vessels transporting. 

State and county. Steam. Gasoline. Steam. 

Value Value Value 
Num-} Ton- Num-| Ton- | ,, Num-} Ton- Value.| o Value.| of a Value.| of 
ber. | nage. outfit. ber. | nage. anit ber. | nage. outhit. 

New York: 
Chautauqua .......- 9| 208/$64,000' $9,680  3| 21 $5,300! $900)... 
Hiri aver shear 2} 28] 15,000] 550 1 9} 23200 260]. ..- 

Tobalixs fee ae 11 236) 79,000} 10, 230 4 30) 7,500) 1,160 

Pennsylvania: Erie...) 36| 812/238, 440| 43,684 9] _—-93| 18,200] 3,276 

Ohio: ; i, 
Ashtabula-eres sy. pe 3 65) 16,800} 3,100 1 8) 1,500 BOO EE EE LESE oc] Eh Sais See 
Cuyahoga-c-257----- 10 PAS) (AUST OA LSE 00) Beles Soom lcococ. Sade orl|>onbad |S sanecd)|Secune 
Brie tse. new. 10) 250] 44,983] 11,715 3] 31| 8,000} 1,750 1} 43| 10,000] 3,500 
Tordin. 5-4: go csebere 3|  74| 19,000} 3,050 1 6| 1,000] '350 1} 17] 3)500| 7150 
1D Sk ee eae || Sere Raceioc poescrd jsodsees i LO | Le 00 | OO0 | Eras (eye Seer ets eee 
OREN pepe eedee eed SBcsec Aereecicnee cud RBar ecd beached Beem oaks Sasol hat eee 2 281 8,000} 1,300 

Totals eee 26| 652/151, 958) 39,765 6| 58] 12,000] 3,540 4| 88] 21,500} 4,950 

Michigans Waynes ct cele seta estes een te pom create 1 5| 1,360 LO oie Sect aerate ae online 

Grand total..... 73| 1,700|469, 398| 93,679}  20| 183) 39,000| 7,986 5| 111) 24,500| 5,200 

Vessels transporting—Contd. Vessel fisheries. 

Rall one nory Power boats. 
Gasoline. Gill nets. 

State and county. 

Num-| Ton- Num- Num- Num- ber. | nage Value poe ‘ her! Value. ber. Value. aE Value. 

New York: 
Chatitalquacsconcs| fea seel oeee cee eecasta=|aemtaate sts 3 $75 22) $16,100] 6,286] $45, 137 
Oo opin EN re rr Pm Soe (Ean eae By Sore DA Ve BR ces Fe ees 10 285 9| 2,575] 1,184) 8,640 

Ota sco ceis oe oe |S ee | Se Re Ee eee tees 13 360 31| 18,675) 7,470) 53,777 

Pennsylvanian Mriets. |e. sees |sceseeee | seer ene emeeacei 17 765 14, 7,200} 20,154) 141,273 

Ohio: ie 
AShtabulass<css. 0 Glo aet a Seco dB eee lee caaese 29) 2,300 23} 13,850) 2,192) 15,320 

14,300] 3,052} 18,312 
42,465) 3,974] 34,016 
22: 950 | 33 cose | So eases 
5,275 766} 6,928 

16, 025 395 ; 
30; 635|Feeceeee|seeeener 

ig | se | | ee 

5000) crock a. | ae 
2° 350 4 51 

7,440 4 51 
ee ee ee eS 

Grand total..... 19/ 193| 41,600| 9,455] 602) 27,370; 414/178, 815] 38,007] 272,577 
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STraTIsTIcs OF THE FISHERIES OF LAKE ERIE IN 1917, BY STATES AND CoUNTIES— 
Continued. 

INV ESTMENT—Continued.. 

Apparatus of capture, shore fisheries. 

Shore 
Pound nets 

State and Gill nets. and trap | Fyke nets. Seines. paras Gar poled: 
county. nets. Nenad prop- tal. ment. 

eeST Ta Soa TS ad PURO, ECR erty. 

eae Value. Wuge, Value. Nom, Value. Nu Value 

New York: \ 
Chatitauguars 2; 919/$22,376)2 eee ey ee eee oe. 8] $240} $698) $27,691/$23, 000) $215, 197 
TiO ac secede 403) 4,075 BO SZ 820 | eee Ss | eceiesal Smeal teratacrs leraarrerera 309, 574) 93,886} 439, 865 

’ ? 

Total...-- 3,322) 26,451 OM PASO a tie cal ome cee 8 240 698} 337, 265/116, 886} 655, 062 , J ? ite § Bae ’ ts ? 

Pennsylvania: 
ries. oe seeae 362 tee 214 (69 (16 O30| ese a ona seo meena ee 8| 366,679] 78,000] 919,919 

fone ete ? a benz ef ra a a seta ne xl oe , 

Ohio: | 
Ashtabula....| 420) 3,172| 457] 72,945|......]......- 3 Chiles eee 103,022] 30,000} 262, 424 
Cuyahoga. ... 300} 2,000) 256) 32,625)....../....... 2 60) Sse c eee 171, 935] 22,500) 355,017 
1Djaty sane ae 1,962] 10,696] 1,557/207,980| 97] $3,070| 32) 6,975 30} 286,895] 41,000] 728,365 
hake: 22.42 20 180) (641/865 200) 52s s)25s. 2 2 6, 290) soe 73,419} 25,000) 214,089 
Lorain. ....2. 22 eee ete 50) (lil O00) ees eke etd 1 25 15] 60,010] 2,000} 114,333 
WAICAS See ete |e neo Eisee see 863/127,685) 234) 20,000 50} 3,547|....... 155, 780]. 22,000} 375,397 
Ottawa...... 2,932] 11,902) 1, 002/113, 800 192} 4,090} 117) 21,110 ....... 136,910) 52,500} 406, 497 
Sandusky.... 25 ROBE ood See. See aaeced Seeeeee (| aunts O25 ee ces 55535 |seeeee 6,700 vi , 

Total..... 5, 881] 28,325} 4, 826/653, 135 523] 27,160} 219 , 097 45| 993, 506/195, 000/2, 462, 822 

Michigan: a 
Monroe....... 5 25 86] 8,175) 222) 16,718 AS95715 estes ce 23,740) 5,000) 63,443 
Wayne....... 1 AO | Pease |bosse oe 56 525 Af eR IO5D eee ce a 162,975} 62,000) @ 231, 521 

Rotalize2-=- 6 65 86} 8,175} 278] 17,243 58] 5, 5380\2e20-. - 186,715} 67,000] 294,964 

Grand total} 9,571 57, 055 5,011/681,060) 801) 44,403) 285) 38,867 751/1, 884, 165 456, 886 4,332, 767 

YIELD, BY SPECIES. 

Catfish and State and county. Bowfin. Burbot. Carp, Asiatic. Dallheads Ciscoes. 

New York: Lbs. | Value.| Lbs. | Value.| Lbs. Value.| Lbs. | Value. Lbs. Value. 
Chatauquass. --1125-2|-225.--|2o.0 15,190) $243] 27,968) $1,492 695 $81) 1,744,054) $115, 563 
ETig Mahe eee seeres ba [bert oa leh Teee 75 2) 1,540 eR ee Bee 299,306] 17,522 

Matalee, cheatin kL 2 15,265] 245) 29,508) 1,570| 695/81) 2,043,360] 133,085 

Pennsylvania ries sites selon see 148,719} 1,541) 22,427 718) 990 61] 7,381,256] 447; 744 

Ohio: i 
Ashtabula coe ster pe te ae 69, 623 717 7,939 315} 2,498 241) 630,234} 40,406 
Cuyahoga dia cee ee cara ee een ne wis cee 171,929} 1,720 19,441 961} 5,370 287] 3,536,647) 209,030 
TIO ES aii is coe roan 3,375 $50/129,037| 1,656] 965,156} 43,821/278, 109} 14,410] 2,806,913) 169,092 
Lake Ore avattate oe metre ec aie esis |e Peroeves 99,832} 1,993) 45,851 1,960} 11,991 637] 62,193 4,048 
Morain’ 302 sche Eee acle beciccs 8,635 87} 11,289 474| 1,025 61] 677,616) 41,936 
TOOT egitim adel (AER Unt RG) a 907,638] 36,345] 56,781] 3,138 9,467 571 
Ottawatenc)- ite 1,790 19} 9,830 68|2, 571, 774) 127, 544/270, 748| 20,291 12,066 900 
SPOT (AGT) greene se) cea [See fe mn [bats 9 fare 60,030] 2,700} 325 95/5. dato tate voce 

Totals: cceceee 5,165 69/488, 886) 6, 241/4, 589, 118) 214, 120/626, 8471 39,090] 7,735,136) 465,983 

Michigan: 
MONT OO ee tee serie aloe scant dose | areas ere S145 666|)) 28, 040|b-neees| senses 1,100 50 
NIVEL ee ae ae | (me Se | emg | pes SP) |e DSONO73 [DONT 8G Cee <n | ES ee ee ee ee ee ee 

Totaleyees cs, Bec [besoe i | eee ees beamed Lee reel] Fe Gel eA oe 1,100 50 

Grand total... _. 5, 165 69|652,870| 8, 027|6, 044, 792| 274, 139]628, 532) 39, 232/17, 160, 852/1, 046, 862 

aTncludes investment in the wholesale fish trade of Detroit. 
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STATISTICS OF THE FISHERIES OF LAKE ERIE IN 1917, By SraTes AND CouNTIES— 
Continued. 

YIELD, BY SPECIES—Continued. 

Pike perch. 

State andcounty. | @old-eye or Pike. Rock bass. moon-eye. Blue pike Wee or 
i yellow pike. 

New York: Lbs. |Value.| Lbs. |Value.| Lbs. Value.| Lbs. Value.| Lbs. | Value. 
Chautauqua: .c5. o<2|s-c-2e4-]-secmeclecce ee ee eeee cee 12,489] $1,053 119 bE) ee ee ece 
TAT IG oe ae |e ee | eee | oe ee 7, 155) 616] 5,679 706] 100 $5 

Potala Jscoccace acdon se [dase r eal Steceea eeessane 19,644) 1,669 5,798 719 100 5 

Pennsylvania: Erie. ..].-....--|-----.- $148] 162,878] 13,049 3,214 ALO ee ae S 

Ohio: 
Ashtabula jsticte tele. Gok. See eee alee ce 391) 146) 381 1291)) 119! O87) Meal 208) See teeal ce aes 
(Sih (0) Se Se cegoed boccodad poseoed| pcoueesdsosanc¢ S12 5164} 14 226] MU 773 Seed eit eses cen eeeeeee 
nL = Pi a ee ee (ee Sen) G8 ee [eee eee 588,177} 30,123) 325,037) 39,428).......}..22... 
Waker iain ire Sek: wale Sas: 25 (RRS Saas ae eee 187,138) (044915) 787,932| Fl, S70) 25 cu] eeete eee 
WpOrea bree sisscreiarctssee | SSeS ae | eh | ewer | ee 54,899]. 2: 8gol 0145072] 15 407|.-2--2-|bccocee 
Wuncas bec ce dec. ...| 10,335] $104 CT 7) Rages nd (Eh ee 370: 843|) 48; 274|.28 seen |poeaeee 
Ottawangs cb isla 1 Ns | ae Sale Se 341,027| 27,086] 458,880] 46,108].......|......- 
Sandusky su 2388. Wb 5. ste acc oate con lemtecocdas stoarcee eer meee 50) bi) reer | Ss See 

Totaly. 22 455.88 10,335 104 402]1, 874,551) 120, 523}1, 211,574) 139,877].......}.-.-..- 

Michigan: 
MOnrog eee Rhus oS eh caesar preteaaa[eceecen [Cee [Se cs WR See) 663 870|(6'7; 755) aoe Se 
AC A eete Gerd hse acces bso-44¢ Hoetmead Goceoed Maemeness) doe ss = 4,000 400|6 222 Soe Pees 

Motali:)..26 Hee Sele is OT Se AE Le Re RS OS S870} (28341 5b) at eee ee 

Grand total.....| 10,335} 104] 5,666}  550/2,057,073) 135,241/1, 291,456] 149,163} 100 5 

Sheepshead or Sturgeon 
State and county. Sauger. tre Sturgeon. fede Suckers. 

New York: Pounds.| Value. | Pounds.| Value.| Lbs. |Valwe.| Lbs. | Value.| Pounds. | Value. 
Chautauqua......--. 77,598} $3, 879 55 $3] 7,563] $1, 720) 18 $45} 28,604| $1,867 
i Oho 1 Spa aS ee | me Poteet ed Sy A |e Pa 14,576] 3,427) 1,000) 2,000) 18,384 721 

Total stoop ees 77,598] 3,879 55 3] 22,139] 5,147) 1,018] 2,045) 46,988) 2,588 

Pennsylvania: Erie...} 33,993} 2,245) 10,863 309} 2,730 BAER eerie | ee ee 28, 626 824 

Ohio: 
Ashtabula-....-.:..- 41,656] 2,406) 18,795 826 34 i) eee ame 23 , 991 724 
Cuyahoga........... 102,410) 4,162) 84,954) 1,720 128 a Base R ee I oer: 32,092) 1,247 
13} of Pee eae ccs 2,344, 241) 154, 930/1, 520,818] 40,544] 1,623 196) 222 ic. |eseemen 376, 827| 12,697 
Take: ese bes 116,415] 7,431] 68,851] 1,799 33 baal | Raa 32,538] 1,038 
Oral econ eee 20,362} 1,368) 33,383 674 500 S5io aes: | eee 5, 865 120 
Mucas. Kees ss 198,450} 11,937! 309,716] 6,193 330 69) fo > Ste ree 166,403} 4,992 
Ottawaleo. ogee tees 994,047] 51,677) 804,116} 17,314 427 LOSE ee eee 219,602} 8,510 
Bandusky's lees tno Nae eae 4,000 10) pa el J SMe ePIC He eae ah ee 

Totals sce cc-sc- 3,817,581] 233, 911/2, 844,633) 69,190) 3,075 ABD 2 ao ee ee 857,318] 29,328 

Michigan 
IMONTOO EH Sasteee eben |ltecees cet | aseetets tlamepecccs| aabmectis 440 STi hacen [seeseee 87,502} 3,298 
Wi NOs o ee ee LN a ee a | ae ce ees See Meee |e gee ore oe 15, 500 365 

Totalte se oto vee eee ea ee ceed fee eee 440) 87) Staeess| aiseced 103,002} 3,663 

Grand total... .- 3, 929, 172] 240, 035/2, 855,551) 69, 502| 28,384] 6,064) 1,018) 2,045/1,035, 934) 36,403 

a 

i| 

b] 

| 
| 
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SravTisTics OF THE FISHERIES OF ane Hee IN 1917, By STaTES AND CouNTIES— 
ontinued. 

YIELD, BY SPECIES—Continued. 

State and county. Trout, lake. | White bass. ED bape aoe Total. 

New York: Lbs. | Value.|Pouwnds.| Value.| Pouwnds.| Value.| Lbs. | Value.) Pounds. | Value. 
Chautauqua.....--- 734 $91 30 $2} 139, 225/$13, 964] 13,486} $1,108] 2,067, 828] $141, 124 
TIO ge Season ae ee 807 Go| eee st falce oe 3, 843 546] 6,555 546} 359,020) 26,234 

POtale seer 1, 541 156 30 2} 143,068} 14,510) 20,041} 1,654] 2,426,848} 167,358 

Pennsylvania: Erie... . 120 13 1,323 118] 300,293) 37,015) 52,571] 3,837] 8,151,241) 508,382 

Ohio: 
ACh vabulaeeeeeee eae eee ee eee 7,354, 586] 95,295] 14,128] 46,903] 3,610] 1,348,455] 96, 554 
Git ara eee | een | ae 13,307| 577} +98, 046] 13,655] 33,701] 2,072| 4,421,962| 251,057 
TDi eS ee eee tO 261 32| 89,272] 6,010) 240,253] 30, 876|349, 911] 23,002/10,019,010] 566,867 
Haak Obes ree otek sero chenle scenes 2,040 144 61,795) 9,257) 27,981] 2,238 734,590} 47,4388 
UOT ali Sees ee ee ee iret Oeil eer 5,625,  340| 38,276] 4,311] 20,840] 1,315] 892,387] 55,060 
UIC ASH ream ee yas Acs aes- te rsitict Bal aecise ate 101,470} 6,088} 316,137) 44, 262/141, 950} 11,375] 2,593,948! 173,750 
Oiitawait serene se senal ess ee [eae Leis 65,591) 3,340} 435, 509} 61, 046/182, 729} 12,639] 6,368,136) 376,647 
Sanduskyees. se neo lke oc 22 100 {Niso8 Joossel does ae oeeeeeel Meee 64, 505 2,857 

Motalaeeeeech es 261 32) 284, 759] 17, 092|1, 285, 311|177, 535|804, 015| 56, 251/26, 442, 993]1, 570, 230 

Michigan: 
MOTOS mesa ee meses pe alint iat ell a we dg as 27,275] 3,701) 79,363] 7,680] 1,077,216] 51,116 
VEN) 58 Se sens boda be co See Gemeente lOc eeerse| let eece! (See setrer [Seuscreae 3,367 262) 611,940) 30,213 

TO Ga leas te bereeeet teectee Es aM all ae | 27,275] 3,701] 82,730| 7,942] 1,689,156] 81,329 

Grand total. ...- 1,922}  201| 286, 112] 17, 212/1, 755, 947|232, 761 nes 69, 684/38, 710, 238|2, 327, 299 

FISHERIES, BY APPARATUS. 

The catch of the vessel fisheries amounted to 17,151,247 pounds, 
valued at $1,057,079, and of the shore or boat fisheries to 21,558,991 
pounds, valued at $1,270,220. The catch of the vessel fisheries was 
all taken with gill nets, the principal species being ciscoes to the 
amount of 15,497,879 pounds, valued at $949,894; pike perch and 
sauger, 710,951 pounds, valued at $43,508; common whitefish, 
388,614 pounds, valued at $45,914; burbot, 288,142 pounds, valued 
at $2,881; and yellow perch, 174,837 pounds, valued at $11,883. 

The catch with the principal forms of apparatus used in the shore 
or boat fisheries was as follows: Pound nets and trap nets, 13,319,548 
pounds, consisting principally of sauger, pike nent sheepshead or 
drum, whitefish, ciscoes, and yellow perch, valued at $840,640; 
seines, 5,505,997 pounds, mainly carp, valued at $251,409; au nets, 
1,853,294 pounds, mainly ciscoes, valued at $123,293; fyke nets, 
857,176 pounds, consisting principally of carp, pike perch, sheepshead, 
suckers, sauger, and yellow perch, valued at $51,971; and set lines, 
20,976 pounds, consisting principally of catfish, bullheads, and 
sturgeon, valued at $2,807. 
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The following tables give the products of the vessel and shore 
fisheries of Lake Erie, by States and counties, in 1917: 

YIELD oF GILL-NET VESSEL FISHERIES OF LAKE ERIE IN 1917, BY StaTES, COUNTIES, 
AND SPECIES. 

New York. Pennsylvania. 

Species. 

Chautauqua. Erie. Total. Erie. 

Pounds. | Value. |Pounds.| Value.| Pounds. | Value.| Pounds. | Value. 
BULDOls Se eeeee sheen setae 12, 542 $126 75 $2 12,617 $128 | 136,162] $1,384 
Carp, Asiatic. - 348 14 | soe ccee| ech eere 348 14 20, 127 611 
Giscacs\ Sens. Getta. eee bae ee 1,341,656 | 90,643 |182,476 | 11,043 |1, 524,132 |101, 686 |6, 965,349 | 425,556 
1 DSc fi pe ae a So Coe Sn ny [ee Oo EE |e Renee) 8, eel A Neer on sp sone| Modusoae 60 id 
Take erch: 

0 MIke son Uae es Seo Beta? 4,152 333 | 1,945 161 6,097 494 | 134,776 | 10,777 
Walt -eyed or yellow pike. 119 TS) Pee es ee een 119 13 381 45 

PSE LOTS) cena See yes tiara Dera eer aa CS MOAN eee Bae ||Saboocas 77,598 | 3,879 27,993 1,945 
Sheepshead or drum......-.-..-- 55 3 AD AEE aes eT 55 3 88 2 
Suckers ee eaten tonnes 3,351 143°) Ae sas eee 3,351 143 7,041 127 
TrOuUtsaAkelt es 5. c4c3ete seeks 451 38 807 65 1, 258 103 102 11 
Wihiteibassi: tarsi t es ee ee 30 hi eee ate | ame eae 30 Duly shee. 3,55 [ Ree eee 
Whitefish, common..........-- 102,278 | 9,987 | 3,633 524 | 105,911 | 10,511} 217,046 | 25,978 
Yellow perch SRE ee. <i att 5,191 419 | 2,690 199 7,881 618 35, 502 2,488 

Totale ey Pe ess eee 1,547,771 |105,600 |191,626 | 11,994 |1, 739,397 |117, 594 |7, 544,627 | 468,931 

Ohio. 

Species. 

Ashtabula. Cuyahoga. Erie. Lorain. 

Pounds.| Value.| Pounds. | Value. | Pounds. | Value. |Pownds.| Value. 
IBUTDOUs acs net tececiccre see saree 266 + 94, 129 $940 44, 868 $423 100 $1 
Carp rAsigtic sea eepnac tee tase a ABN LUISE DIN. eee SERA Wis ckicers 27 1 600 24 
Gatfishiand’ bullheads.c2ccced cl kcdac cat lee eo bs eae eet oe 23 Bia oe Goa Beer ae 
ease aS eM a Or eee ee 518,419 | 34,358 |3, 449,050 | 203,576 }2,393,014 |144, 528 |639,363 | 39,675 

ike perch: 
Blueipikes. so s25..<0 .cee se 19,444 | 1,556 | 239,671 | 10,026 21,634 | 1,765 | 12,981 1,034 
Wall-eyed or yellow pike 50 AA tes At sapere | etlates afee 1,444 134 40 5 

Saugeri sd scce ec ecu h te edge 8,383 MOL tented ect ece 140,496 | 9,987 | 16,030 1,088 
Sheepshead or drum.........-- 770 Oe marae ates [eee ac sias 2,796 62 100 3 
Suekers) isle... sszsst ieee aee:! 1,391 43 23, 864 949 25, 554 710 500 8 
Trout lakes og occc- oe secre eos |e atone eee ase | repeaters Mspercie aia 261 32 poss eee 
White ibassetehlle PEGS 5. Bie San PG NG Oe VETTE Beall Bice nate ete 10 i 100 5 
Whitefish, common...........- 50,712 | 7,607 13, 451 1,614 225 26 65 8 
Yellow perch ee eet 5,875 "443 14; 000 840 72,558 | 4,682 | 16,575 997 

Total ease eee EE OY 605,385 | 44,508 |3, 834,165 | 217,945 |2, 702,910 |162,354 |686,454 | 42,848 

Ohio—Continued. Michigan. 

Species. | a eT Grand total. 

Lucas. Total. Wayne. 

‘Pounds.| Value. | Pounds. | Value. |Pounds.| Value.| Pounds. Value. 
Burbobisse 2 JERE ccckek cet [esa sh ed betasaee 139} 363 |} $1,369)... 2 fe... 288, 142 $2, 881 
Carp; Asiatic: (243 fase sca cb als|euleee 3-4] peceeaue "672 Din saat ste|larcmwae 21,147 652 
Catfish and bullheads 252 $21 275 OF al as aesae beste sco 275 24 
Ciscoes eine cee: sae ee: =| 8, 522 515 |7,008,398 |422,652 |........]....--- 15,497,879 | 949,894 
Pike eee tne ese eee : 376 38 376 Be Poe ae Baer 436 45 
Pike perch: 

Blue pike..-: 2). -212206 sacs| be seesee asec se 293) (30h 14 OOks | eae saree |e eit 434, 603 25, 652 
Wall-eyed or yellow pike... 338 45 1,872 188 500 $50 2,872 296 

Sauger sass ceacs escent ene 2,976 210)|)  167)885)| ode 7860| eae eee 273, 476 17, 560 
Sheepshead or drum........-.- 1,575 32 5, 241 VSG) |bece accel Secor: 5,384 141 
Suckers-22 5.3 = sees seeceneer 120 3 O1A20N L713 |/eeeereee|seeesee 61,821 1, 983 
Trout; lake: 2-22.20 s senewee sae ce eee perce = 261 82H Jes secs-|esescee 1,621 146 
‘White bases j.. sess oe ae aa ee 110 (ie eee se ees 140 8 
Whitefish, common........---- 1, 204 170 655657 95425 Meoenecs| oceans 388, 614 45,914 
Yellow perch SEE A ce MONTE ee 21) 946 | 1,775} 130,954] 8,737 500 40 174, 837 11, 883 

Totalicccaseacscewsscseeee 37,309 | 2,809 |7, 866, 223 |470,464 | 1,000 90 |17, 151, 247 | 1,057,079 

4 

See 



FISHERY INDUSTRIES OF THE UNITED STATES. 107 

YreLD oF SHORE FISHERIES oF LAKE ERIE IN 1917, By StatTEs, Counties, ApPA- 
RATUS, AND SPECIES. 

New York. Pennsylvania. 

Apparatus and species. 

Chatauqua. Erie. Total. Erie. 

Found. pete and trap nets: Pounds. | Value. |Pounds.| Value. | Pownds.| Value. sacs Value. 
CCE Re Vai Biel he Deep eid A een ed Reet een Pee Npie EPpy ele by oreeee et , 496 $106 

Carp, RAG bkesctessasose||-seaduocadlesscesoas, 1, 140 $58 1,140 $58 2,300)’ ~ 107 
Grfitisinpree| Joyita ociga| Seeasocddl hoomeidedd lanoocsdcd Henacdos allaccoddocs 990 61 
Ciscaeseee en sec mee see ee eee | Peeescins==|seeaneees 50 3 50 3) 301,874) 15,722 
[ETT aS) Sep UR apie cists ee ipl DE EAR SI ie io ba traced Pied one ee 1, 178 141 
Pike perch— 
ie tbra jolla). <b cose saseed ssoncncioad bebcronde 2,060) 173 2, 060 173] 23, 594 1, 886 
Walleyed or yellow Pike Seer seaseelaceceece 5, 679) 706) 5, 679 706 2, 833 367 

VOC Kg ASS eae e ee cece noe ac |pneceoneealsacessces 100) 5 100 fH Eee eee Biscrecae 
SHOVE es oe eee Reba S Secs ABER SBOLOG| HeGoBodsel bcomotasd sooaqercce) Isseserrca elagussous 6, 000 300 
Sales pslaagl @yAChubbrel 8 sol seomonone a] Eoossbood bacootised Hsotianboe bousecadel Bacoacona 10,775 307 
Beurseomeeer een cseee nn aselboeteeccce lors aodde 1, 876) 513 1, 876 513 2,175 298 
MUCKGLN eee ee eine semen nactne soscecune 13, 784 502} 13,784! 502} 21, 385) 695 
PROUG MAK este moesce seca eeceeeesa=|es Sacdsd bessaced badsaasodl bescbracdl bdoosaoee 18 2 
\AUDSLEH 0/5 Se ahah ll | a A gL AGS ce Ae Li NR 1,323 118 
WVlattADE Goria. 4d esceccesed baeboocad Hoobosted boocecned phosoascd bescoenee 79,350) 10,396 
Yellow perch ee eee |e nccnees|seeeee oes 1, 865) 147 1, 865) 147} 16, 799) 1,327 

U ete th at A aa | I le 26,554,  2,107| 26,554) 2,107] 478,090] 31,833 

Gill nets: 
Bunbotisecceccciecesesce ao 2, 648) CI DY Reece sneer 2, 648) 117 5, 061 51 
Carpe Asia ti Chemcemeas seas ease ens (cleaalaaiet= = 400 20 400 20/553 585 3 Sal Sees 
Hspoag aster sete ae 45-33 402,398] 24,920] 116,780) 6,476] 519,178} 31,396] 114,033] 6, 466 

Pike perch—Blue pike...-. 8, 337 720 3, 150 282) 11, 487 1, 002 4, 508) 386 
GUE PC OT see eee ec | ose croc) acc ureters 12, 700 2,914) 12,700 D014 io isieeoes|s san ees 
SUEneeOM Cavalera lee esis |eleanin cer 1,000 2, 000 1, 000 2 O00 bE RIse ue Role Pees 
SUCKCISH a csme tenes vases. 3, 853 208 4, 600 219 8, 453 427 200) 2 
Proutilakerie oo. cecentss 283 9] Eoacenasallecnosoeer 283 O8| sosenaaes | Seenceae 
Whitefish, common....... 36, 947 3, 977 210 22! = 37,157 3, 999 3, 897 641 
Yellow perch Lee Ae a eh 8, 295 689 2, 000 200} 10, 295 889 270 22 

MPotaleeewsceesecsacens 462,761} 30,684} 140,840) 12,133) 603,601) 42,817) 127,969 7, 568 

Seines: 
Carp, Asiatic sees eee e 27 G20) ee 478) eee en |e eee 27-620 1, 478). Seon 
Cat and bullheads. - - -- 695 SI eee Peete 695 CS BE aoe Ae 
Suckers 222 he oases os 21, 400 TAG so srisciaéd oasoocses 21, 400 TOLG| Sere eeess| See anem er 

Motaliamn sets =. 5: ASU ASI aan 31075 nee eset eee 491715|| Sei38075|-ene eee tees 

Set lines: 
Sturgeont. = essence ee 7, 563 15420)... 2c 2 nsin|a0s cee css 7, 563 1,720 555 50 
Sturgeon caviar.........-- 18 in Babee Boe pnoacenae 18 7 GRC ax Sccemoe 

Totalkewgyswon vn CRS TUN a yale La eal Fae ee 7,581| 1,765 555 50 

Grand total........... 520,057] 35,524 167,394] 14,240] 687,451] 49,764| 606,614 39, 451 
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YIELD oF SHORE FISHERIES OF LAKE Erie 1n 1917, By SraTes, CouNTIES, APPA- 
RATUS, AND SpEcrES—Continued. 

Ohio. 

Apparatus and species. 

Ashtabula. Cuyahoga. Erie. Lake. Lorain. 

Pound nets and trap nets: Lbs. | Value.) Lbs. | Value.| Lbs. | Value.) Lbs. | Value.| Lbs. | Value. 
BOWwiNets- at osc sae cease tne ec sere semecae| mos emee 3, 375 a) Reel lee etl ha alee 
Burbobresw cc. cc cnegecs ces 68,777] $702) 77,800] $780} 83,564) 1, 225) 99, 832) $1,993) 8, 535 $86 
Carp Asiatic a fencsscisct 2,329 94] 16, 841 811} 143,971] 6,315) 7,863 315} 8,092 325 
Catfish and bullheads. -..- ri 377 129) 5,370 287| 175,744] 9, 252) 11, 637 609 825 49 
CisCoes Bedi See ots .e 2 Se 91) 130} 4,705 47, 397| 3,042) 105,786] 6,187 62; 193| 4,048) 37,600) 2,211 
Pike perch— 
Blue pike-=.. ess. 3-/ 371, 002] 29,679] 71,128] 4,090} 564,723} 28, 256/186, 705; 14, 880) 41,818 1, 840 
Wall-eyed or yellow pike 12; 868 i 287 ae 773 1 387] 310, 654] 37,820) 17,932} 1,970] 14,032) 1,402 

Sauveresasosssnsessecccesk 33, 133 1 947 102) 410 4, 162/2, 017, 175 132) 465/116, 415) "7, 432)-. 22 5-|occee an 
Sheepshead or drum...--.. V7, 315 751 84, 954 i 720\1, 313, 371 35, 443) 65,851) 1,734) 32, 901 662 
SeUTLeON se ss Socce csc eee 34 6 128 13 i’ 623 196 33 8 500 85 
SuckerSes2 set 22h eee ae 22, 190 666} 7,928 289) 313,521] 10, 808) 30, 110 962) 5,215 107 
Wihite bassseo.. seec ena 7, 204 574| 13,307 577| 81,739) 5,438) 1,857 129) 5,425 325 
Whitefish, common.....-. 36, 243] 5, 270 84, 420} 12,016] 223,470 28) 785 60,195) 9,017} 38,211) 4,303 
Yellow perch Leds oes 40,978] 3,163 19, 651 rig 229) 236,980] 15, 660} 27,981) 2,238] 3, 587 266 

Motale we: cles oc ssceck 704, 580| 48, 973|543, 107) 30, 403)5, 575, 696/317, 900/688, 604| 45, 334/196, 741) 11, 661 

Fyke nets 
Warp sAsiatics aces eee AeA e eee shee se aeeee ieee ser 85; 955)" (6G, Ol7IE 2 55. 2.2 ess |scmeed eee 
Catfishiand bullheadsaesss | sessser pees seleacee leer G4, OGM ll OC0| ese e oe - |e come oeece ee teeters 
Pike — perch—Wall-eyed 

OD Gllow pike sesecseneee|-eee ee seeeeae| eeceee|-ee cee 9 S68 1, O70. 2 : |S os ol ceectel seers 
Savers ss nee seer a ee [eee | eee reiniors |etoetsems= [cere aca 685772] © 45 350 Pe eee ee balosce ems ieee 
Sheepsheadior drum) sc. 2 sine ers |seeecee eesti sll are interes AD OLA 1 O65 |e is -a| eects =| sect e meee 
SUCKerses oon teens cee eleeceeee | Seco + occa ee ame see 22, 435 695|0 es cie Eat eel eae aeel eee 
White basssaee eee Seen cAlse snee se cicee =| ne Maat allman 5, 958 468] 2.522 3] Pecstes lb ee agen Sopeene 
Yellows perchisss ipsa we cose see cal eaewe | pede [one eeme 4, ; 090 71 | cae hs ate Vpamacecn dk arre 2 

Totale cases eee c win cee lctewis =| sareralclcte| i sayae O] Slacwieietere 273; S79V15, S10 oe alice eel slarqeeetn eaoeeioe 

Gillnets 
BUurpotetecn 0 ce Sees toe sas 
Carp, ASiatic- see secs 
Catfish and bullheads. . 
Giscoesneee yee amass 
Pike perch— 

iBlueipike=s-- seek eee 
Wall-eyed OD yellow: pike|ae. aces [ta =clen | eeeertee| sees pADOL S  QBT Secs cil cae we mel ctasine cel eee bee 

Satigers yee eee ee TS | idles |e meter Z| ee ONT eee cmc seein 
Sheepshead or drum...... 360 TRB saetea| Baadioas AG. 248 1 O40 eee ape ee tetera 23 
Suckers oi ies es 275 8 300 9} 14,973 ATS ies deae (been te Ts SMa Me ote 
SWVELO ND SSS en ce tae ee oe es et | eerste iterate ayetetetetele 45 Sie. Ao Pe aereicing |e aceon | eters 
Whitefish, common......-. 6, 660 999 175 25} 16,558) 2,065} 1,600 240) 5c Jeol sleee case 

Yellow perch............-- 50 4 50 3)85) 548 |(nOasa7| eeeen ool eaeemee 653 50 

Tovalicncs+=-Pasccocenes 31,030} 2,563] 42,090] 2,559) 801,073) 43, 753 1, 800 256| 5,817 378 

Seines: | 
Carpy ASiaticssresesases se 4,710 185) 2,600 150} 479, 240) 20, 598| 37,988] 1,645 500 20 
Catfish and bullheads. --.. 96 10) eases Poooses 55,055} 2, 640 354 281 5 tobe emercee 

CISCOGSt ee reteset seer seca 
Pike perch— 

Bluewpikel.senccececssics 
Wall-eyed or yellow pike 

SAUPCn oc a. sem scmece ces 
Sheepshead or drum...... 
Suckers: css cccsisicce ec 
Wihitelbasstesncsceeensese. 
White fish, common....... 
Yellow perch PLO ne eee eee See 

Totals connec 7,460| 510] 2,600} 150] 653,487) 26,411) 44,186] 1,848] 500 20 ° 

Set lines: 
aura awe bastoncecece eee a Mieke ae Steet see meets bectse ect 500 6) occu Antic |ensis sone ebeen | seeeeee 
Garpere bok Cae ee eel ls el Bemtee oe commie bremtereets 100 7] SOR ee Peer eset eccrine 
Cathsh And bullheads see sales sees | Hesaeee|peerea|seeeees 9,525 WO8licccetosloece bets 200 12 
Pike perch— 
TAG) See Goad se gas PSooaos| bsedcod eebbonc|bacdsce 100 Blaster cars 100 8 

Walleyed or yellow pike|......-|-------|-------|------- 800 Sb oce nea os cee eee | seer 

BEES doe non cbeedaseseeGid lsdeobec|tisdasoa bocosoc|beaeose 200 1 Ut a ere (eerie oe 150) + 12 

Sheepshead! or drum ---.-|--2-22-|05-2.--|-.---.-|------- 60 > eer aie 150 4 

SuCKOers sess oe re ee eS ee See ce a STE et Ae eas see ahe aaa totet ete [eters tere era (ato sloseie 150 5 
ATTA OUTS) OF Wty we RL tee ib ecaaee eedqcooal¢aobsar 80 Sleek alee 100 10 

‘Yellow perches seceGs seen ae Eau neers Mommeen less scec eer ater 600 aA ed eh ae 25 2 

Mota Gees Sake sa Se eee ee oe 111,965) 5) O89] aes Be ae 875 53 

Minor apparatus: Carp, Asi-|~ 
BER so cele wil des GLSteat | eta ll es etl re eel Gee Pe (Eyer oe | a 2,000] 100 

Grand total.........-- 743, 070| 52, 046|587, 797| 33, 1127, 316, 100 404, 513|734, 590| 47, 438/205, 933) 12, 212 
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YieLp oF SHORE FISHERIES OF LAKE ERIe IN 1917, By States, Counties, APPa- 
RATUS, AND SpEciES—Continued. 

Ohio—Continued. 

Apparatus and species. 

Lucas. Ottawa. Sandusky. Total. 

Pound nets and trap nets: |Pounds.| Value. | Pounds.| Value. |Pownds.| Value. | Pounds. Value. 
POL esee es eee ayara tse cicietatal| Pe Aerainfaterc si bia etataci stare 410 Wee sasn sl bodoccass 3, 785 $55 
IBULDObS sss sone ae eae sel eaionoes | sieiamen 9, 645 rte Seonees|Saoeenos 348, 153 4, 850 
Gan peAsi atic suse enemas meee 1429856 | lesa eld poll 4eG03 tamed. 70| lees seen eee eee 436,645] 18, 945 
Catfish and bullheads..-..- 41,111 2,272| 123,268 Oa Rv |e Soeeo|ooosshc 359, 332 21,930 
@iscoes esas necce nee 945 56} = 10, 164 (C82 bomrereetete | eeletelaetete 355, 215 21,031 
Gold-eye or moon-eye. --. .. 875 (th eee eon Aosdbogoc poeSeoad| Pobeecec 875 9 
BikG eee satac sass sess 4, 052 S64 Bare are | rsa eaters eeacrs cetera eisealatiatere 4,052 364 
Pike perch— 

TRUDE) GE, cagoss opeaodselposeasonS| bonaouede 335, 689 1,571,065) 105,372 
Wall-eyed or yellow pike] 311,345] 40,538) 438, 557 1,117,161) 128,472 

(SENET aiea, uae ne 191,111] 11,466} 924,319 3,384,563) 205,185 
Sheepshead or drum....-.- 280, 196 5,603} 689,501 2, 484, 089 60, 912 
SUE C OMe ere eel eee iain 330 69 427 3,075 482 
Stickersiy sak feere nie ao 146,631] 4,400) 206, 805 732,400] 25, 248 
WHC OID ASS eee eeieietee rola 63, 935 3,836] 46, 657 220, 124 13,271 
Whitefish, common....-.-- 314,921) 44,088) 311,968 1,069,428} 147,675 
Bellow” pOrcheueneeee ss sene 118,493) 9,479] 173,776 621,446] 44,065 

TOGA esesneee eee ae eee 1,616, 801| 127, 895/3,385,879| 215, 700|-.--.-.-|..------ 12,711,408] 797,866 

Fyke nets 
IB O Wil eeseet eects see ris ciatols | sicis|taisieie s 1,380 14 
IBUED Obs e aa pieiateeel lene 40 1 
CanpeAsiatlCaseee= mee aniae = 185, 798 10, 009 
Catfish and bullheads. .... 60, 494 3,307 
Gold-eye or moon-eye-.-.---. 9, 460 95 
Pike perch— 
Blue pikes. - pees 3, 693 295 
\Wall-eyed or yellow pike 69, 547 8, 861 

Saulgenenassscetioccc ssc e ee 76, 723 4,790 
Sheepshead or drum....-.- 99, 394 2,194 
SLL GIS (oooh osasecsonoes 37,595 1,197 
Witte bassess.s-sn-ac-< 5. - 58, 443 3, 468 
Whitefish, common....--- 12 4 
Yellow perch............. 6, 269 432 

Motaliveeeeescetie cose 608, 848| 34, 667 

Gill nets: 
UPS eesocen sooccasecude4toscosned)| ssoredoes P| os so ga|bossacoc 710 13 
(Chin ay NSE Stee So oh Scie bosoouices| bosorodos 18, 405 910} 4,600 $200 279, 820 12,034 
@athishiandibullheadse <= -|-52-22-5-|----s-ce- 400 Bye ee coal Basnccos 4,800 298 
Gib CUES So Aechsoseescecpess) passsocon)|peascenss 1,902 118). == ==. -|--.---.- 371,378 22,290 
Pike perch— 

Bltiopikemeneeee aces c | eaccce s|esaeeese 1, 645 164 | see al bewes ce 5,373 423 
Wall-eyed or yellow pike|.........|....--.-. 12,971 UBS Loaraocolsnoobcar 15, 430 1, 592 

Sat pore neea oe pies see cee |b geeeeereltbec cones 65; 243 | 09 SH 7B8lHee corel eecemes 185,763} 12,040 
Sheenshesadsor Gram errs ll iasleieiern||elslomisl=i-ini= 2, 445 BYegeAcasalbcosdsge 49, 285 1,125 
Se coeeacenosnonaood|becedocmal boocoodgd 3, 281 13 aerators) | eereteeaes 18, 829 603 
Wihite bass ac cccetice icra reesiow arstel|Siciela seers 244 Blo Seososc|bebecsoa 289 16 
Wihitefishy common isc ses|eeease ae =| > xls e si =e ANS G52 |e Oeslilia | Reeser |estetataralors 148, 645 19, 446 
VAIN ee elles once doccudlsoeaccoud logenetoese 8 958 | eta SS |e eat as eetetaleetats 42,259 2,787 

Motabeesassens se neeese atcee arate |: Gee ones 231,171] 22,958] 4, 600 200} 1,117,581] 72, 667 

Seines: 
BU bObet ane eee esnee essence ales [oe ealcernrs 120 OH ecneodalbiscosodge 120 2 
Warp ASIA tieseeseeemccser 729,537| 29, 221|2,374,078] 118,681] 55,430) 2,500) 3,684,083) 173,000 
Catfish and bullheads..... 3,435 175| 132,956] 9,873 325 25| 192,221) 12,751 
(ChEET EC Ae etibmeceopdoeccoo|paesodeed) Booessecg) Seocsoqes) Soocacsca| Sseceedd| sseoncon 145 10 
Pike perch— 

(30) Oe REE oe Boon Heads jasadenes| Poocoocod oeoscsus|bsstocess||SesseccR podohchs 490 36 
Wall-eyed or yellow pike 75 10 6, 258 625 50 5 6, 764 679 

Saueer-sese aceecenc = oan 47 3 850 2} eS dee| basbaokc 2,297 133 
Sheepshead or drum....-. 3,770 75| 79,865 1,607; 4,000 120 206, 414 4,817 
Suckersoss5- 225-22 - ciclele ='21 9,247 277 4,761 LOU Ree mala alatetataistate 16,915 562 
IWIRTLAIDaSS sence cocaine 35 2 3,705 185 100 7 5, 613 316 
WWihite fish icommons2-52%)|--d2~s<-=|=s0-42-— 4, 889 (BB) eo Sanecs|beonsece 6, 569 985 
Yellow.perch.--....-.....- 52 4 2,275 IWAN Ho eBSe|Ecsoscoc 2, 462 183 

Ota esneree mee ate telat 746,198] 29, 767)|2, 609,757) 132,111} 59, 205 2,657| 4,124,093) 193, 474 
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YIELD OF SHORE FISHERIES OF LAKE ERIE IN 1917, BY StTaTEs, CouNTIES, APPA- 
RATUS, AND Specres—Continued. 

Ohio—Continued. 

Apparatus and species. 

Lucas. Ottawa. Sandusky. Total. 

Set lines: Pounds.| Value. | Pounds.| Value. |Pounds.| Value.| Pounds. Value. 
Loo aM teeAcaooecuosead| eee sed saps sesoenc Haedee sno bocodeese|boossace||Sacesdad 500 $6 
(Grin Neo SaeRbokebooeoocasE Mapeobase pasdgcses| bSesg—ca|Hoeaoeris| bos Sosa ier ceccae 100 5 
(Ginter iave lj oyeleEehe  e a Re Gea beeceaden| bowkdeaddl becocasue| bSsodeta|boodscce 9, 725 780 
Pike perch— 

Iplilbteyjoylige ys ee ceo ece osu bcocodaedg beeposose| He Soridaos| Hsascses! beeedses| Bossedce 200 16 
Wiall-ey ed ory cllow pike! st=s2 ses: |paese- nee eee emeee saeeeencel sae seece | aeeer ate 800 85 

Saieeraceoeete iene ses eae SSoccne Hedarcoos) Rooccadad Hé4saroseel Heactood Bostsaae 350 27 
Severs apslaleevo bye h pions Se oho | bere soesy Hseesccos| Sgeccesol bose ssee>| HSseedod| prosaboc 210 6 
SIE Ea)s KAA nook suse coosedl be sscoane| pe stodees| Pols ssseoe| Sec esseellescaeseellsoceseds 150 5 
VAM) OCR ea chenaces|pnecustes bSsodatsol borstasase| HaSsuteasl psScbons|beosge ot 180 15 
NEO RINES Soo socond S| beeeesorc|Sssscuce ddoabeScdsl Hsescsses|possodelesossdae 625 47 

DO eee Se coc doooccul|sHosseoed|[boscoscsd)apesoeoae|Ps seo deac|bodasete|ncesaese 12, 840 992 

Minor apparatus: 
Carpi Asiatichtes--seeeeee Peper rs bt eed LR Ca nee ee UA aL 8 Sole et ae 2,000 100 

| | 

Granditotale: seem 2,556,639) $170, 941/6, 358, 136| $476,647| 64,505] $2,857) 18,576,770} 1,099, 766 

Michigan. 

Apparatus and species. Grand total. 

Monroe. Wayne. Total. 

Pound nets and trap nets: | Pounds.) Value. | Pownds.| Value. | Pownds.| Value. | Pounds. Value. 
LP pilie lyase esa aaaaaae Sako soed|scoeesasa|Soocoage || -esasad tsbosdedle soba ase 3 $55 
1Bib HO ose oun eonco a aeaad) ec senasa [sconnmmed|-tsacsssdtesecos alo csdS onan sooasag¢ 355, 649 4,956 
Garp wASinticte ss 2 -nee 10, 000 S300 | RRS ee a ee ase 10, 000 $300 450, 085 19, 410 | 
Catfish and ibullheads= eter |seeeeremr| tact eal eater (eters Pemieee ac | eet eee 360, 322 21, 991 : 
Miscoas eth ey teen 1, 100 Bg) SV Ao Be 1, 100 50| 658,239 36, 806 : 
Gold-eye or moon-eye....-|.------ ee | eee erste ee Pane Ae ere | cre Renae ene 875 9 ; 
TET ea ln A ee sore a eet Soe Mom Re sae iS ae asercon [yauuaacaa sen siaos 5, 230 505 
Pike perch— 

Blue pikesses. oe wate | ier SRN Ra ERs EL eat eter 1,596,719} 107, 431 . 
Wall-eyed or yellow pike} 27, 432 3) 220 |e eee esee| faces 27,432} 3,226) 1,153,105) 132,771 

Brack Wass ot eo eas) cays | poet tees oe oe ee es een ie eee 100 5 : 
Sauger.----. Laasebocose HH lese sates a|acsonosdel>sqocooned scoped | eosese Jaleeaeacce 3,390, 563) 205, 485 
Sheepshead Oma suis we ets |e eta ee eae ee ees | tel | eter | a abit 2,494, 864 61, 219 
Sturgeon tee 400 SOAS occa |e atten 400 80 7, 526 1,373 
Suckers'seoos2s0 ote tee 25, 143 545) Soe8 cis Senet 25, 148 545 792, 712 26, 990 
Troutslakes cose ees [bes ees essa 5s64| Jousescee||Sckcsecolasscecedd |e oasbtas 18 2 
Wihitebasstseeeec see. ee Ceectedsd oa cece tsossacned Soecsacna to aoesod lanoadals 221, 447 13, 389 } 
Whitefish, common...-.-- 274275) eNO Penbeeee O| eees 27,275} 3,701! 1,176,053] 161,772 
Yellow perch........---- .-| 12,146 932|(SRs. E eay a 12, 146 932} 652,256} 46,471 

Total pests... eee 103, 496 8, 834] 13,319,548) 840, 640 : 

Fyke nets | : 
IO AI pe onpoosdocesel ssctieecsr||icecoeoed | seeposccdloocdsed|[dooaqecec|jaoscssa= 1,380 14 
IBULDOUSs coe nese eee eeeee ce BSE SESS Senco sas Wesandcad Ssecqcuad sesesaes||Sosescor 40 1 
Carp PASIaiicMe sia fae 46, 815 1,821} 39,500) $1,533) 86,315) 3,354 272,113) $13, 363 i 
Catfishrand pullhesdss-er |p sete es eee ete || eee eeene ee eaene Seeman serene 60, 494 3,307 
(Go GPE eromN@ EN) Goss] poesosced lpoqeae ted saqeneced boredscd pSscocder|lcosossce 9, 460 95 
Pike perch— 
TBI o seks 5aseae aaeacce saat Oana Wotoodasa|lseasaccdl sd coségyssosceas 3, 693 295 
Wall-eyed or yellow pike| 36, 558 4, 241 2, 800 280} 39,358) 4,521 108, 905) 13,382 

SPS toeestouosobedaccsood Sassasnod becece dod bAsadcaca Kegncaad pancosccdlatascasd 76, 723 4,790 
Sheepshead! oridrumtes = ees eee sees |e eee erp eee een eee eee | here ce eee Reeer 99, 394 2,194 
Sturgeon) eee eee 15 > Bester) Hoes 15 2 15 2 
Suckers} MN ase 45, 569 2,434) 10,000 245) 55,569) 2,679) 93, 164 3, 876 
aWihite basset Sie tees Peeper ree eee comes Enema nes erie alee cee oe | eee eee 58, 443 3, 468 
Whitefish common cee. |peeeseres| peace ee = s2| Posies bac] apes ance epee -eReeeeee 12 4 
Yellow perches. secne eee 65, 147 6, 602 1, 924 146) 67,071) 6,748 73,340 7,180 ; 

Potale.0 en csee eens 194,104) 15,100) 54,224] 2,204] 248,328} 17,304 857,176] 51, 971 ; 
—— | | | | | $ 

4 
E 
i 

"3 
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Yrevp or SHoRE FIsHERIES OF LAKE ERIE IN 1917, By STarzs, Counttzs, APPA- 
RATUS, AND Specres—Continued. 

Michigan. 

Apparatus and species. 

Monroe. Wayne. Total. 

Pounds. 

850 

Gill nets: 

Carp, Asiatic 
Catfish and bullheads 

Pike perch— 
Blue pikessae- a seee | wees sense 
Wall-eyed or yellow pike 

Saugetecseesecs-cat ee ce|[seee sere 
Sheepshead or drum.....-. 
Stnreeonies seer see ec. 
Sturgeon caviar.-.....-.-.- 
BUCKCIS Hoe seysinic ays ee 
Troutwlake.s. 7 .-/4-2-282 
Wilt bass:... 1.02. 0c.--.: 
Whitefish, common. .....-. 
Yellow perch Be sees cigiece 

Seines: 
BULD OEE rien seiceocuecel tice ascests 
peep) IASISEICY seers icterelca see 757, 001 
Catfish and bullheads-....|.......-. 
GCISCOCS Secs la- einiaca|erceis sees 
Pike perch— 

ABUT AV enliq@s, Yaa. a | aoe 
Wall- Byed or yellow pike 

SEN Ch ee ee eae Sees 
Bieepshewd or drum 
Sturgeon ese s ss. 
Suckers=..-.----- 
White bass......-.-... 
White fish, common.. 
sellowspercheessricte 11-101 

Cat sh and bullheads=<---|--.---- -- 
Pike perch— 

Blueipikeme seca oases lsisiviee se = 
Wall-eyed or yellow pike 

Satpersease = So as sseleetins-|is<!-i- 92 2s 
Shen seneenl @QuiGiyb bins =) oe Basseosee 
Sturgeones: -senes se e--\5|Socc sce ss 
ObUDPEOH CAWISE seer ete <elo- sic 
Suckersseo ee sasetcciecisiciss|icntle wince e 
White bass.......-. 2 PER OAE Ae See Dee: 
Yellows perCliseseee- <a |o-0- 225. - 

Minor apparatus: 
Carp, ASIatiCise.semce esnise|eetice sss 

Grand) totaljseesses ec , 07 

30286 °—21——4] 

51,116 

Value. 

"26, 386 

Grand total. 

Powunds.| Value. | Pounds.| Value. 

$38 

Pounds. 

120 
5,018, 277 

192, 916 
145 

100 
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WHOLESALE FISHERY TRADE. 

There were 70 establishments engaged in the wholesale fishery 
trade of Lake Erie in 1917, employing 728 persons, to whom $565,053 
were paid in wages, representing a total investment of $1,559,788 and 
utilizing cash capital to the amount of $456,886. Compared with 
1903, there was an increase of 38 in the number of establishments, 
230 in the number of persons employed, $296,515 in wages paid, and 
$746,804 in the investment, including cash or working capital. 

The following table shows the extent of the wholesale fishery trade 
of Lake Erie in 1917: 

WHOLESALE FISHERY TRADE oF LAKE ERIE IN 1917. 

Shore and eae Number | Persons | Wages Cash Cities. iS) : : : 
tie tate offirms. |engaged.| paid. Cpe capital. 

= | 

Binfialos ts sectwew tk ereretcrerrerctrere New York.....- 8) 109 | $78,913 $308, 724 $93, 886 
Dunkirk and Westfield..........|....- doit: =22 3 3 28 16, 472 24, 641 23, 000 
IBiOrssocciasesSeet eee Pennsylvania. -. 7 145 90, 086 324, 529 7 
Cleveland hah 7. fect enee sche Ohioets tee cae se 7 80 69, 839 151,610 22, 500 

oledos=- OAs. oosc5 Meee seek tel sect GO pres 4 39 31, 842 126, 970 22,000 
PorkiClintont 15s. - Pee bas Be eee - Gort 3h 272 5 42 29,719 84, 138 52, 500 
Sandusky i) Sot). fee he all scien (0c ae eee 5 82} 104,151 156, 500 23, 000 
Grand Riverk on) ss sht se tealecene donee 4 33} 19,251 12,019 25, 000 
Huron, Vermilion, and Lorain...}....- Otani teas 7 55 32, 360 108, 200 20, 000 
ASh tabla sje ee ce ee eee OO sae 3 30 35, 798 94,357 30, 000 
Detroit and Monroe..........-.- Michigan........ 16 85 56, 622 168, 100 67, 000 

ANOLE EL Seer mn aaa fo | eae nS Senora ee 70 728 | 565,053 | 1,559, 788 456, 886 

FISHERIES OF LAKE ONTARIO AND CERTAIN TRIBUTARIES. 

FISHERIES OF LAKE ONTARIO. 

In 1917 the fishing industry of Lake Ontario gave employment to 
289 porsens, 4 of whom were on fishing and transporting vessels, 274 
in the shore or boat fisheries, and the remainder employed as 
shoresmen. 

The investment amounted to $132,653, which included 2 vessels of 
18 net tons, valued at $2,585, including outfits; 196 boats, valued at 
$18,900; fishery apparatus used on vessels and boats, valued at 
$41,243; shore ane accessory property to the value of $49,925; and 
cash capital amounting to $20,000. The apparatus included 165 gill 
nets, valued at $15,175; 353 trap nets, valued at $21,460; 334 fyke 
nee valued at $4,374; and seines, set lines, etc., to the value 
of $234. 

The products of the fisheries amounted to 915,616 pounds, valued 
at $84,113. The catch of the more important species was made up 
of 424,744 pounds of ciscoes, value $38,115; common whitefish, 
88,347 pounds, value $11,720; suckers, 71,826 pounds, value $5,350; 
burbot, 61,760 pounds, value $2,388; catfish and bullheads, 45,124 
pounds, value $5,719; eels, 41,424 pounds, value $3,249; and pike 
perch, 35,688 pounds, value $4,083. 
Compared with 1903 there was a decrease of 16, or 5.25 per cent, 

-in the number of persons employed and of 159,832 pounds, or 14.86 
per cent, in the quantity of the products, and an increase of $36,374, 
or 76.19 per cent, in the value of the products and of $38,274, or 
40.55 per cent, in the investment. 

* 
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FisHeries, BY Countres.—The following table shows, by counties, 
the extent of the fisheries of Lake Ontario in 1917: 

Persons ENGAGED, INVESTMENT, AND Propucts, BY SPECIES, IN THE FISHERIES 
oF LAKE ONTARIO IN 1917, BY COUNTIES. 

Items. Cayuga. Jefferson. Monroe. Niagara. 

PERSONS ENGAGED. 
Nemes Value. BC Value. |Number| Value. 

2 8 2 fshorerorboa tiiisheries ee co-s aes] mle 2 ON ae aoe SON hace eee) | MS QSE ee SS e see 
ShoresmOne 228 ses cce sass ois ceieh essere «ce |iee se ose = DU tie eee eee oe pee seel cere seca ecia snes 

Total set ee abe teks iassie se. =, <2 ON Bares ee OY pasorccs Da Wir ere eae BAIR enemase 

INVESTMENT. 

ROW DORUS Hee eee eee ese anes anise 24 $480 30 $660 U $195 7 $170 
IROWODIDOAUSs ase sare ase seme ome serena 1} 1,500 27) 5,896 5 625 13 2,175 
Apparatus, shore fisheries: 

PPrap Mets aes eee sees aes soe 46 | 3,800 2447 610°390) |e aaa esac bas] eectaae Remaaeee 
Gillie tise see is Bek comers. 4 270 40 | 5,645 16 915 30 1,680 
DIG) RGUSise 5o Socceoobenocososce ot|boosoced||sbeemoce 240) [33 459 We os 5 ee | nc sae lee canis) seleaee ee 
NOlneS eee Perens a seers emcee cetics celle nnes.5-|ecenescele cece ecles cs Seoclizes scans 1 50 
Siimlit@ sje n= 2. <2 BLS at Ee . deemae dose eedde ae lsonacoed loamseede 1 eeeseeees Oo Resaasee 44 
SIERO IGS. b= Hee consaeeeeseses4| pec aniseed pocscose 2 3 RE SesOee NESESaN boSosese Ae cemrc 

Shore and accessory property .....---|..------ G00 Face ence ZU Lb Dili) || eae eee ADO Cee 2,000 
(CERIN STALL. 6 oo bee eae abeasossesaq see seobe| Saeeoe scl beeeeeee 204000 mae eee shh cans Oe rete | peer eets 

otal. erent sac 2 cashed She 6u700} a ee Qgrogaullteee any MENG) NeesIeeee 6,119 

PRODUCTS. 
Pounds.| Value. |Pounds.| Value. |Pouwnds.| Value. |Pounds,| Value. 

IBurbolaepes ostsaeeceiccee canes armes|ei bows | tre aaeiers 2,163 44 | 6,185 ADAG IS Se cce lens eae 
Cann wASiatl Cases Spence enero 244 19 | 9,043 483 Ree see aprons 6,120 325 
cattee and bullheads............-...- 1,300 224 | 32,514 | 4,135 377 34 153 19 
iscoes: 

Hints) 0 So Ge co ee RABE aoon es Sebo 96,680 | 7,321 | 59,271 | 4,066] 5,622 477 | 30,222 1,755 
Saltediperey wens. cote ee secs |e eee Sach on 6, 909 SODM Re cn eka se aceon os set gale ee te sete 

WolSaae Meher. 28a oat BEE che gees 134 OH 405 S9SR efor Od! il enean--| cosekoemal Meme eae] ees beers 
IPMN)... nce so eo banoocuadauseonsdoeoees bec codbd lesuesee 15,330 | 2,029 93 12 20 3 
Pike perch: 

Bltieypike saat ese mieis wc == |-- -t Seas (Seen e es 12,798 | 1,650] 2,254 207 | 14,177 1,293 
Wall-eyed or yellow perch.......|.....---].-...-.- 1,674 322 546 66 60 12 

MOCK DASSS. 2, ed cece e eee se ce oe dessa S See |cncie See = 7,291 443 162 TSH o ere oro aee |e cronies 
Sheepshead or Gram 22-year |e wo = 300 233) aie sist cies sse.ce| o nelemnelecineees 
SuGkers ey. 3 a ees sce eee cot BSS Eko 59,261 | 4,516] 2,985 161 381 1 
Sieben ee ROE eee seepesee See 2,701 123 | 12,972 ALU abe | be eee oer accteea| aco eee 
SUMUHEM 00s S 3 5° Ben oe seer aeee oo Peed Secesesa Scoosaes 3,872 888 370 60 | 2,906 669 
Ship gustaria OAR oe so sSeeb sue cauead aos sases los corms | 56 oe sed Soe aac Sees See ee 6 18 
MrOut lakes eee ema Ase h so 8 tS-| 2 t-te [ert ee = 10,600 1, 287 366 65 222 34 
WihliLeHSbeCOmimnOume sn sse = at = s-c-| comer pees ae 17,117 | 2,011) 7,522] 1,082 } 31,733 3,771 
iellow; perches: sas...) f= Bo. ce 500 50 | 27,037 | 1,434 615 68 160 14 

Totdlepeeeee ane Sh cl cee. 101,559 | 7,746 |318, 545 | 27,998 | 27,097 | 2,666 | 86,160 | 7,924 
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PERSONS ENGAGED, JNVESTMENT, AND PRopUCTS, BY SPECIES, IN THE FISHERIES 
or LAKE ONTARIO IN 1917, BY CoUNTIrES—Continued. 

Items. Orleans. “Oswego. Wayne. Total. 

PERSONS ENGAGED. 

On'vessels} fishing pe aes es asee seco | peers | Seer er eee toe eeeeee Pa ese aoae 2 eee 
Onivessels}transporting=.-22 o--p2 eo as|2 nes} 4] Cee ee tomer aes feeee eer e 2. Seen 2 fisaeee 
In shore or boat fisheries. ..-..------- 85 | saabnc 465) os ccna AS Wn asec PNG eee cee 
Shoresmen:= “sult saga. dod ee sence ete tes Saleen elias Sioa eg a lern ale laba saerstatey | ete eae aU) eae 

Totaly oye. saa ke sae oH ae AGHIBC TS... Gy eee es PAS |e ee 

INVESTMENT. 

Vessles fishing (zasolinoevy te) 2-2- ool sect eee ea eee eee eee semen 1 | $1,200 1] $1,200 
(Watt (cers ee asatie Cacesadonebad =cccena |sacacdec||sseoeerel[socseagaf lose sree tl [eee 

Oumbhtye eee wcle cohen tice sdbwere ts oweloeboaaellamoree oafio se be eeta)e coat sos Pee RO eer 20 
Vessels transporting, gasoline. 22). 222 \- sete e-|- eee eee | oa eeeee 1 | 1,300 1 1,300 

MONINAPO is oh Se eS ratte ae oe hae clea oe | is Ss See erent am cena bets th eee LON Pere 
Outfits 5.5. br a Se ae | Soares eeoeee ey Eee ree (ere ac ee pe eee 65,55 ee 65 

Rowboatss. 25 Pee eek eee Soe 3 $150 24 $900 30 465 125 3,020 
Power boats setae ete ccsseaete eee 1 300 13 | 2,390 11 | 3,000 71 | 15,880 
Apparatus, vessel fisheries: ‘Gill nets!:|"- 22-22 Peel 2 obs - | e e 3 40 3 40 
Apparatus, shore fisheries: 

Ah O\i Se 58 PeGaee Ho Gans soSsaitodapose|risosacladoacada[accisaan- 63 | 2,270 353 | 21,460 
Gillmets:2 5:2 [see ote se Sass eae 450 37 | 3,045 28} 3,130 162 | 15,135 
Fyke nets. . -- B eos 70 675 24 240 334 4,374 
Seines..---- aes So eee estamos Mose tee 2 65 3 115 
Set lines... B 22) isc ceincer AOi| Ee oaeee LO} Re 113 
Scap nets 2. ses. ee see = Se =| GEe eased nae cad Ss Samed lesebeeS4 cant das- 2 6 

Shore and accessory property Seng Bpemeee 30012 bao: 376380 |ecceceee 15200) asesaee 49,925 
Casbicapitalecseecsceeemaest ates Te See aes Mra Gar kert | see see |e ceca ne lease seed meeaeeise 20,000 

Total ss Soe er. Sere ate nese. hme 152295 ))-2.. aoe 105 G55i| ese ce 135 5059|t eee =e 132,653 

PRODUCTS. 
Pounds.| Value. |Pounds.| Value. |Pounds.| Value. |Pouwnds.| Value. 

1a) nil Soe Rea oe een aEeoseaaes Speed encsonsl So sbold 2,341 $105 | 4,705 $245 | 7,046 $350 
Burbot.. 22> 20 4. (es. 8 Se SA | AS RE et aD Od 4,247 297 | 49,165 | 1,626] 61,760 | 2,388 
Carp fACiatictetise ep seaeee eee ce eaeet | bee pacer eect 87 5 | 10,088 519 | 25,582 1,351 
pattsh andi bullheadsea less eens ee seep ere eater 2,131 320 | 8,649 987 | 45,124 5, 719 
iscoes: 

BreShe ees cheese ess sceeee eee cen: 2,390 $490 | 70,229 | 10,269 151,421 | 12,686 |415,835 | 37,064 
SENT Bangs Ee CS eee Beenrone amecel ce abeoo| aod onbor 2,000 250 ieee es |secss ane 8,909 1,051 

13) i Ee BR i ee ee 227 25 527 47 143 15 | 41,424 3, 249 
Pikes eters. BP ase a ee 50 8 257 40 71 1 | 15,821 2,093 
Pike perch: 

BIO PIKG. saree eee eee ee 425 78 | 1,551 203 | 1,933 202 | 33,138 | 3,633 
Wall-eyed or yellow perch.....-- 100 20 100 16 70 14 | 2,550 450 

ROCK DASS 5 AS ck Yoo tece Nees oe cee ce ateeee ll psec sae teenies lta arens 22 2) 7,475 458 
Sheepshead! or drome sess eeeee esses se eeeee ee =a eee pees eee te eee 300 23 
Suckers eis ns eee tee oene 1,350 150 | 5,921 367 | 1,928 145 | 71,826 5,350 
Stnfish 0 SC Steal eee ce eh Soo noes 2,690 181 | 5,522 310 | 23,885 1,327 
DtUr ee Ole eae cee eee ate eee 140 43 | 2,540 670 | 1,020 375 | 10,848 2,705 
Sturgeonicaviars. jesse -aanenas deeeia lao ee se lee Sane 125 400i 5-2 eel tecee 131 418 
MEOW WAKO 5 cee ce aesiee eee nee aerer = 300 42 | 12,146} 1,388 60 2 | 23,694 2,818 
iWihitefish, common sesee5- see eee 3,500 700 | 20,154 | 2,885] 8,321} 1,271 | 88,347 | 11,720 
Mollow percha soce nase ee saseen cee 48 8 246 36 | 3,315 336 | 31,921 1,946 

Dotaliass.be-ce ee eee e nesses 8,530 | 1,564 |127,292 | 17,479 |246,433 | 18, 736 |915, 616 | 84,113 

FISHERIES, BY APPARATUS.—The catch of the vessel fisheries 
amounted to 4,930 pounds, valued at $413, consisting of 4,500 pounds 
of ciscoes, value $360; 200 pounds of whitefish, value $30; and 230 
pounds of yellow perch, value $23, all of which was taken with gill 
nets by a vessel in Wayne County. 

The catch taken by boats amounted to 910,686 pounds, valued at 
$83,700, of which gill nets took 402,170 pounds, value $43,112; trap 
nets, 359,298 pounds, value $28,826; fyke nets, 89,312 pounds, value 
$8,823 ; seines, 54,386 pounds, value $1,704; lines, 4,688 pea value 
$1,159; and scap or dip nets, 832 pounds, value $76. he principal 
species taken with trap nets were catfish and bullheads, ciscoes, eels, 
suckers, sunfish, and yellow perch; with gill nets, burbot, ciscoes, pike 
pene) suckers, lake trout, and whitefish; with fyke nets, catfish and 
ullheads, eels, pike, suckers, sunfish, and yellow perch; and with 
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lines, sturgeon and eels. The catch of the seines consisted of burbot 
carp, catfish, and bullheads; and of scap or dip nets, suckers. 

he following table gives the products of the shore fisheries, by 
counties, in 1917: 

YrIeLD oF SHORE FISHERIES OF LAKE ONTARIO IN 1917, BY CoUNTIES, APPARATUS, 
AND SPECIES. 

Apparatus and species. Cayuga. Jefferson. Monroe. Niagara. 

Trap nets: Pounds.| Value. |Pounds.| Value. |Pounds.| Value. |Pounds.| Value. 
TLD OL eee ase nc ee Hee ce aacae eaeaocice | Saesesi 1, 663 $344 Sea aleseseee le cteeeoleee cee 

Carpe ASIatiCss Oooo kcce cn ncitecenecce= 244 $19 | 8,167 Ul RSE Aee meena errr rs |e See 
Caitfishiand bullheads......-..-..----- 1,300 DOA AOS 252s 25 2748| oo sass nonode aaasth ee eeececis 
Ciscoes— 

Breshaeeeeccetees eee eee 94° 36011 )75 1890} 15,858) || V5 183) | so lene areal tee eee toe 
SHILCG Ee ey erate ae cons sescrsinie oe |neeneses|waaciede 150 18) |. 2 Jeo 4| Leecensl tweeter aac. 

1Bfel hed cag ae Ss eee 2 eee eee 134 9) |:29° 823! 2) 165) |scctes esl asnanss|o-eceeee aeae ses 
Erion et EN BS ease aos |skeccisien |aolyncen 95-999 )-|h 1280) | eee eee | Sete ees | pre 
Pike perch— 

(Bice Mpikepe se eae oe =i ios | Siaitigcisias| saeco 108585: |! 15463" |. oee| cas. cet et aes ERE Se 
Wall-eyed or yellow pike.........|..-.----|------- 1,611 313 '|.:2 52s nalettion he bee eta lea ncas 

NOG ka ASSEe ee set oii aistisnisten|ssaceaee 7,031 384 
Sheepshead or drum 
SUCIOrS Bete pa dteee eee Pie ns sciatael|isencssats 
Sunfish esaceecssetwe teens eecces 
Shunseoneenpes eeeneee occa ceiseace anes |s-ceosos 
TroutPilake: Sesscs scat <= Ste =e oA 25 = 
Witenshy commoner. 2-55 jassiaceestee|sasose~ 
SWellowepereheseceere ce asseassaslsasaonee 

of DCO) 31 bes, 5 ee as ee ee 

Gill nets: 
[Bur ba neers ceaset hoe eee cee sees cccce | Semeed 500 TOP Os Sou S42ke le eee Ieee ee 
(OAD JAG 25. = seen osoer saaceacons| dese ee |bbeo4o4 bosceser Soest Somocesc seeenes 100 $8 
Catisiband ) hullheadsetes sys Eee ek Re elise es = elo msice- 377 34, \eo sce Hs Ale Geers 
Ciscoes— 

TOTES 2 Sos renee ee ak ee 2,320 132 | 43,413 | 2,933 | 5,622 477 | 30,217 | 1,754 
SaIPeCsaees cn eas sane eakas ede S Shc tcl. estes 6, 759 (Sort Je ann| eee eee Seeman etigs onic 

TKO. pen SEE eects erent ne Ue paeioee ee ba ee ie 37 7 93 12 20 3 
Pike perch— 

(Bite pike were ates: ste acme sales otee |b Sacto 2, 213 187 | 2,254 207 | 14,177 | 1,293 
Wall-eyed or yellow pike.........|----.---|-.----- 63 9 546 66 60 12 

Rock basses seek Per ke aye ola ee Ne bale es cece 162 Be eee ere a 
Sturgeouk 4me of peace eae le el ba 3377) | 758 145 20 315 60 
SECC foie a Bye = ee 3 ees | ee eel eee ee 379 22 | 2,985 161 381 11 
Proutslakes Get. 5) pee we Fine Bye elo. eS ug) ge 9,594 | 1, 158 366 65 222 34 
Whitefish; CcommMOMe -- <= a2 sss sacs) Has oe cctelee estes 14,360 | 1,724 | 7,522 | 1,082 | 31,733 | 3,771 
Yiellowp perch: sho nte = Sue mccain 500 50 | 1,476 74 615 68 160 14 

pa ar FA fp oe a 2 a Pa 2,820} 182 | 82,171 | 7,665 | 26,872 | 2,626 | 77,385 | 6,960 

Fyke nets 
Carp tAsintice see tehee. - cjeki seh tbl cs loan es 876 GO| Sees cterece la seed o [eee cree ae ciao 
Cathishtand hullheads=- 02 = 22 decleo2 oh eee MISE 262) el SOI |eekes oacllananecntee ss cece erie sales 
TO Rys sas 8 ats ell NES Pee Oe LE ee (mage ee (te seo 10, 337 Duley mciais= || oecae | see eae eee e ee 
IRIKCOEs Ppa see ripe cos bel Sales. St ook. 5,364 oo eestrs asjas|| eens lars eee a ara sc 2 
UOCKS ASS sa noeee mene 2S ee oe stile oe le aeohee 260 EE) (Se eel (eee aa ge ea Has CO 
Suckers mapper esse sce. Set ee stelle asbecll ose. OU AU Ta | panOOl | Saanemee| cones sal secee el nae scers 
Sib uahactan See. ek 1 Ue Re ON ea Se ka ee | 3, 231 AGE eee ome eens Sea tae ee oe 
BY ellow? perches semase ste 4-Gise8e2 sss esse.-|2-25e2c 8, 801 MAT i oes See fERS eS eee Lalas 

Motale= Sas tecrent sear easecese cbs sioescctes| Mackie. TOROLOR Ie ll On | steoe ee | ele a alec ce al eee eres 

Seines: | 
(CHAD), JAC RON 5 35 Sc Bate aaseoe sod: Hes sea lederses| saa5ecec|Pocscas beesgose sscs eae 6, 020 317 
Catnishvandibulliea dss. aie oscmctancel| sno se hi tomes een sete [eects ai| cle sim ern! '= cate sis 130 16 

ANOLE Ae HO es es ee eee Soe ane e ee eee ee ae ce oan eee eee baceeaee See see 6, 150 333 

Lines: 
CathishanGipmlineadsaa-= =sacses = a2 ee | sae eee |e eae | ce = | aise al poole emreasel | seer eta 23 3 
Greer ss Se ek CaS ar ee SE eddies Seeecnn | emeeiel Sees Seer ae eecene 5 1 
Relseb & scese. it pee od cen cst ules ob stow ok ee 233 IGN ES ee Eco sces len 4 ape eeeten 
DUUTLCOM a tence waka sasesiee cose cc bee leemcehar| See eies 318 99 225 40 | 2,591 609 
Sturgeonvcavilatee se dene no stapes lsat = |se nutes eps ae Ss| hii s | aeercremiercll cet 18 

MNO CREME a aerate = soccer oe creo ees cei tates |e re orc 551 115 225 40} 2,625 631 

SCADMUGUS 3. SUCKERS syeye.n cresise lease neme nial enneie tere llereeers Ne 832 AO | emer ers lore es | oa eee ioe eee 

Granditotal aarart cannes aes ace kar 101, 559 | 7,746 |318, 545 |27,998 | 27,097 | 2,666 | 86,160 | 7,924 
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YreLtp oF SHORE FIsHEeRIES OF LAKE ONTARIO IN 1917, BY CouNTIES, APPARATUS, | 
AND SpEectesS—Continued. | 

Apparatus and species. Orleans. Oswego. Wayne. Total. | 

i 
Trap nets: Pounds.) Value. |Pounds.| Value. |Pownds.| Value. |\Pounds.| Value. | 

Bowne... 5 oso o 25 1a 5 = cate cs Seca 5 see OE | eS || ea 3,705 | $19 3, 705 $197 | 
Burbot. S5eee! coca ecene sree a | a ee ed | Sesto see see | cereceee |e eee | eee ---| 1, 663 34 { 
Carp; -ASiatiCsss2s22 oe a a ee ee eee |raranctearenl| betes 2, 039 159 | 10,450 601 / 
Caftishiandibullheads= Sass. ase e aee al geeees ee eee eee | Seeeeraeel| ees 6, 513 707 | 27,065 | 3,205 | 
Ciscoes— 

Brosh 2 5))2 ctu oak bse aks Sate neal ete [pe oie AR cei 74, 944 | 5,858 |185, 162 | 14, 180 
Dalted sts N. 2d eS Es | ea ke |e Bee pelfocyev-icie'e)| = te aan] sister 150 18 { 

Welseasy! wel 1 WR OTA) a eh a nape bleh LN lepeeh te | =e 143 15 | 30,100 | 2,189 | 
Pike: eeedgaeaiee a: 2 EE Ce Ts Vee be |Ce eO|e ae |e oe net 9,929} 1,289 
Pike perch— 

Blue pik eesceiy82 2 sascs et teem ees Oe od oho | acresinne| Se cee sae eee 10,585 | 1,463 / 
Wall-eyed or yellow pike.........|..-.----|----.-- | teyein.stdhevell Sees eel] Se ememes nome exe] T6Ll 313 : 

FROCK: DASS cs ora teryarge 22 sob dee eee EI i | Rexchiee FES | astciorencts 22 2| 7,053 386 
Sheepshead or: drumisssssc ss oe os eee an ee oeroeeee |e ceceand ate lfenave Sespaitl| ecicra eee | eee 300 
Stickers )te- tircsos sesso 528 eed ! 
SUNASN a! 5 Si eeeiceos sash eee : 
Sturgeon. £722! ; 
Trout, lakes: 5 ae. / 
Whitefish, common ; 
Yellow-perch se e522, ee Ne ; 

Motaliss.< scores sais ssssna eee se | 

Gill nets: 
BurlGtiows<bendc tr seeenes Eee } 
Carp y Asiatic 51-0)sse scene oct 
Catfish and bullheads................|.-.- ca cre eters | revercran ni ater | Sekreereice | Game 377 34 
Ciscoes— 

rash oitess taste Mee cee POE 60 § 2,390 | $490 | 65,796 | 9,486 | 71,977 | 6, 468 |221, 735 | 21, 740 
CA ted Maas ehaee eter hese hi = pee eee 374 (000)1| et 2.50])| aes | aera 8,759 | 1,033 

1 OT) Ca pais Soiree On ay SORES Th ey SE ee ee ee 137 15) |e ees eee 137 15 
Pik6 - 22-2 Se AEE IS 50 8 257 40 71 1 528 71 
Pike perch— 

Bluo pikeh sce Hasse 425 78| 1,551| 203] 1,933] 202 | 22,553] 2,170 : 
Wall-eyed or yellow pike......... 100 20 100 16 70 14 939 137 

Rocke bassh 458.5 Bee Pp he | 
Sturgeonses sey sia en ele 
Sturgeon caviar --J-82.._..)% 2.7243 
Suckers... ..- BE eee at cte yee tee 
Sunfish 225 fect Ae A Ok ete ‘ 
Troutilakes 2... 4% ; 
Whitefish, common 
Yellowiperchi® .. 128) men : 

Motaless: ced. oth ieiae et BOs doF bh 8,163 | 1,496 |114,980 |16,011 | 89,779 | 8,172 402,170 | 43, 112 

Fyke nets: 
BOWEN Ter rao hes ee eee ee eae 2,341} 105] 1,000 48 | 3,341 153 
Carp; Asiatictall 1 Ae PORN AE ee PSU Lae 87 5 363 33 | 1,326 98 H 
Catfish and bullheads: .... 222 224 See 2,131) 320] 1,586| 236] 16,979) 2,417 
Ciscoes esse no Se ee | 4,433 7fc8) |Beeeeeae| Soncmer 4, 433 783 : 
Hels sie ses sess scence ye EM Bea ae ee 390 BD} eer gel eee 10,727 | 1,004 | 
Pik@= 2) 222 SPB teehee A IR a, Soa aE |B ed Se dl ee a 5, 364 733 
Rock bass: 722 sscche< de tecel SMe IR ORE os oe 2 ee a es Se oe | ee 260 59 
Suckers:.:crrsrssele ee ee Seer 200 1 30 4 | 31,647 | 2,676 
Sunfish’ss cx 53nte si cee eee FRR Ee eee ae 2,430] 162 773 45 | 6,434 453 } 
Yellow per¢he 22: td 53225 A ERAS Peal St se eile he aie eee ll anes 8,801 447 

Total: :-t:scsocc..c2.t Le Dl el 12,012 | 1,418 | 3,752 | 366 | 89,312 | 8,823 

Seines ; 
BUT HOt ses cee eee ee eo ales | Soe ease: | A S iarc a|l) ee 40,000 | 1,000 | 40,000 | 1,000 
Carp, Asiatios seuss Gass. 3c. Joo 5 5 SESE | PSE SP ee ee ee 7,686 | 327 | 13,706 644 
Cattish‘and jbullhedds=<-2 4:21 525.) .c1Se3 32 leccetc lees saieaa 550 44 680 60 

Bo) ¥ Paneer iat ee 8 st fees her ROM wef eo Sols nso bpegeeren SH 48,236 | 1,371 | 54,386 | 1, 704 

Lines: 
. Catfish and \pullheads 3.235% 22 te ola Pele sete eee Boal eee ae | Eocene See 23 3 } 

Ciscoes:. 342.2222 An te Rp | c 22 ee | SR ae EE SEE les Coen ea res 5 1 b 
Bels¥ 2: 242322828 50. poe ns aap. 227 25: |szsaisten. [Se dgec| eee obese 460 41 
Sturgeon Als es oO hn ee ae 140 43 300 50 620 255 | 4,194 | 1,096 
Sturgeon\caviar 2! ee: GSS SES. een Raye he = I PP el 6 18 

Total te sess aie ee 367 68 300 50 620 255 | 4,688 | 1,159 

Scap nets SUCKCLS sce eee re eee ee tee | eta team een | |e | 832 76 

Grand totale ses soe eee tee 8,530 | 1, 564 127, 292 |17, 479 |241, 503 |18, 323 |910, 686 | 83, 700 

Sibewie e n ie ES cae 
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FISHERIES OF ST. LAWRENCE RIVER. 

The fisheries of the St. Lawrence River gave employment to 29 
ersons. The number of power and rowboats used was 26, valued 

at $1,180; the apparatus of capture used was set lines, valued at 
$620; and the investment amounted to $1,810. The products of the 
fisheries amounted to 22,169 pounds, valued at $5,324, of which 
21,959 pounds were sturgeon, valued at $5,091, and 78 pounds stur- 
geon caviar, valued at $214. 

FISHERIES, BY CounTIES.—The following table shows, by counties, 
‘the persons, investment, and quantity and value of the products of 
the fahaviae of the St. Lawrence in 1917: 

Persons ENGAGED, INVESTMENT, AND Propucts, By Ser LINES, IN THE FISHERIES 
OF THE St. LAWRENCE RIVER IN 1917, By COUNTIES. 

| 

Items. Jefferson. St. Lawrence. Total. 

PERSONS ENGAGED. 
Number.| Value. | Number. 

ISH OnIMNEN Seereree secs: Seen tasecae es sie se Gp |(Stzaecece= 20 
Value. | Number. Value. 

29 

VOW DOSDS Serie meets lenie cases = Somat Se cicil oc sini aie Sas wciareee 20 | $480 20 $480 
6 IPOWEDDOR Stee face ot bass Bei tee ote 6 S100) Beescenisas |raistospimia' aie | 700 

reveyhl bnales}hee2 = ee Se Se 5 See ee ER enepena Reoneocccs 310 eeeeceee OVO feed seeaee 620 
Shore and accessory property--.....::--.--|..-------- 1) Eee SHe OS SA m= moceeae ee oe 10 

TO ta Re aos dee ne amie toe tee acte 6 760 20 | 1,050 26 1,810 

Value. | Pounds. Value. 
$3 ) 

| 

(ACS oat oe PE tie eat | 12 $3 
IO 5 oc oe SaaS Abad SECOSEEEe EEE CEE ena se] Hae anereao Meesemectae 30 5 30 5 
Pike perch (wall-eyed or yellow pike)..-.|.-......--|-.-------- 40 8 40 8 
Sfuneconmeee ne eee te aR ke 3, 867 $888 | 18,092 4.203 | 21,959 5,091 
Stnrgeonicawmianecrs-.os-s4-6essisceq-ascee 40 100 38 114 78 214 
Yellow perch.........- Sec ROBBED BASES EBCAn| BASEAaES al Renesas 50 3 50 3 

AMO) KN ete SES Sake eee aE 3, 907 988 18, 262 | 4, 336 22,169 5,324 

FISHERIES OF NIAGARA RIVER. 

The fisheries of Niagara River are conducted in Erie and Niagara 
Counties, N. Y., and in 1917 gave employment to 60 persons. ‘The 
number of power and rowboats used was 46, valued at $1,815; the 
apparatus of capture included 9 seines, valued at $495; 7 fishing 
machines, valued at $795; and set lines to the value of $441; and the 
value of the shore and accessory property was $300. The total in- 
vestment amounted to $3,846. The yield of the fisheries of Niagara 
River was 116,603 pounds, valued at $11,420, of which 81,819 pounds, 
valued at $7,559, were taken with seines; 29,982 pounds, valued at 
$2,806, with fishing machines; and 4,802 pounds, valued at $1,055, 
with set lines. The principal species taken were: Ciscoes, 44,528 
pounds, valued at $2,927; sturgeon, including caviar, 18,669 pounds, 
valued at $4,861; suckers, 17,285 pounds, valued at $967; carp, 
15,890 pounds, valued at $822; and pike perch, 12,592 pounds, valued 
at $1,151. 

FISHERIES, BY CounTIES.—The table following shows, by counties, 
the number of persons employed, investment, and quantity and value 
of the products of the fishares of the Niagara River in 1917. 
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PERSONS ENGAGED, INVESTMENT, AND PRODUCTS, BY APPARATUS, IN THE FISHERIES 
OF THE NIAGARA RIVER IN 1917, BY COUNTIES. 

Items. Erie. Niagara. Total. 

PERSONS ENGAGED: Number.| Value. | Number.| Value. | Number.| Value. 
Mishermene oan ese sss sees sess sera Wiel ee co esSs< 491 | .csiceeme se 6G0G|-os- 222 ce 

INVESTMENT. 
Row boatss.--scte-eecer ees oceceaae nese 11 $530 33 $735 44 $1, 265 
Power: boatss see... gortesass ao cee se ok te See (aaa ee eee tact doen 2 550 2 550 
BENS =. seo ee tee es aes eies setsorete nae ania eteas | seme cians wy) 495 9 495 
FBishingsmachimes. 22004 . 343. J203 22 S523 |B ee elec ene es ~ 7 795 "f 795 
Soetilines 2 to sea cea = ees e on aceeees semanas 7a ee eee 0G \senccecoee 441 
Shore,and accessory property = —----..--=--2|2-<se5. sen| seach es} ete eee B008|E eer eee 300 

Motaler eer a8 eee seen 11 764 51| 3,082 62 3, 846 

PRODUCTS, BY APPARATUS. 
Seines: Pounds, Pounds Value. | Pounds. | Value 

pares VASE N ERE Cem edeaees ar seeisen Eee Saa ahaa ses --|. 14,521 $744 14, 521 $744 
Cattish'and bullheads=— 22-225 222222 2.|o oc ccceone 2,139 164 2,139 164 
Giscoes iio. 02 oso ease eee tase ote see 32, 860 2,059 | 32, 860 2,059 
MOIS crac tc ories nce ae eae acc eats Memon aeeotee 436 64 436 
Pike perch (blue pike)/- 22 s2ssscence os lose osteee temas secese 7, 980 742 7,980 742 
Stiirgeonse. ee eae eee arene 1N0925 (RE SON755 ss eee eee es 11, 092 2,755 
Sturgeon caviar: —.- 22.60 ose ase e 160 20) |e aecmeel saerescee = 160 320 
UG GaSe Geb aps eriobas d= ssesadasie soestbon e| KESeL bose re 12, 631 711 12,631 711 

TObal 2 asco See ee ee one ae ee 11,252 3,075 | 70,567 4,484} 81,819 7,559 

Fishing machines: 
Carp, \ASiatic: .. S-csc exec ide sore oe estaoc nsec] acceeeseke 1,369 78 1,369 78 
Cathsh and bullheads 222. sasecsseceosal See act cee otaer aeers 655 51 655 51 
ISCOCS Saamsia esse eke chine eos sete) | Re ersoeiatehe | etatere tare 11, 668 868 11, 668 868 

Wels nis Ses se eho ae S| Sees ee ee 1, 109 83 1, 109 83 
IPIKC 6 Oise cee ste Seen dace Sales ected Pa ace nsleeecasecee 340 51 340 51 
Pike perch'(blue pike) 22 2-ss2c2 ss<2L2|-t25s- 2 os (Sec seeeaae 4, 603 408 4, 603 408 
ROCK DaSSS, cast Scans acecee annette ety aeeh cl ectataee ene 50 iB 50 5 
StUreegh.- ~<a t toe rane eteeasas teh a|t es aeeet eel en ceceeee | 2,585 461 2, 585 461 
Sturgeon Caviar. csoc nee seesacese tele oe eceeal soaneateee 175 280 175 280 
EAI ee a ceo eccnmincoees- Pi escoced se AMesesaccolbsosassaae 4, 560 251 4, 560 251 
Wellowppereh : 2532 S30. 2heeg-c sect tieecceos on Someones 2, 868 270 2, 868 270 

Total... cco ae osessl haa sasaebalaedsmeeeee|secceaeeee 29, 982 2, 806 29, 982 2, 806 

Set lines: 
Catfish"and bullheadss. 222s. cecoseabs | sseceseere|seeeeceeee 16 1 16 1 

OlS eters ces bhren ie edie ie ote ste ese eesad|soeeetees 26 3 26 3 
Pike perch (blue pike) @.- <<. ben gene see eeeaer [eeeeee oes 1 1 
SLEDS R A occ seosao boc oponepseseed=sco|Sioancdséeae| Be sescskae 4, 657 1,045 4, 657 1, 045 
SUCKCrS. 2. os sccenscucieccsenese nee cee we lteeeee toe |snce meee 94 5 94 5 

TOtal hace 35582520: cet ete lass sete | eee 4, 802 1,055 4, 802 1, 055 

Grand totalsef 73375 435552 {22 11, 252 3,075 | 105,351 8,345 | 116,603 11,420 

FISHERIES CONSIDERED BY STATES. 

The States bordering on the Great Lakes and interested in the 
fisheries are: Minnesota, Wisconsin, Illinois, Indiana, Michigan, 
Ohio, Pennsylvania, and New York. Of these, Michigan borders on 
Lakes Superior, Michigan, Huron, St. Clair, and Erie; Wisconsin, on 
Lakes Superior and Michigan; and New York on Lakes Erie and 
Ontario. It is therefore of importance to consider these statistics by 
States, as well as by lakes. 

In 1917 there were 9,221 persons engaged in the fisheries of the 
Great Lakes, of whom 3,183 are credited to Michigan, 1,909 to Wis- 
consin, 1,761 to Ohio, 683 to New York, 608 to Minnesota, 564 to 
Illinois, 446 to Pennsylvania, and 67 to Indiana. In Michigan the 
investment amounted to $2,937,086; Ohio, $2,462,832; Wisconsin, 
$1,668,529; Illinois, $1,265,664; Pennsylvania, $919,919; New York, 
$793,371; Minnesota, $428,443; and Indiana, $79,825. On the basis 
of the value of the products the States ranked as follows: Michigan, 
29,737,355 pounds, valued at $2,035,889; Ohio, 26,442,993 pounds, 

ne 
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valued at $1,570,230; Wisconsin, 24,042,103 pounds, valued at 
$1,320,162; Pennsylvania, 8,151,241 pounds, valued at $508,382; 
Minnesota, 10,041,846 pounds, valued at $429,667; New York, 
3,481,236 pounds, valued at $268,215; Illinois, 1,356,294 pounds, 
valued at $87,375; and Indiana, 1,016,155 pounds, valued at $75,099. 

Separate statistics, by lakes, are given for States whose fisheries 
are conducted in more than one lake. 

The following table shows, by States, the number of persons 
engaged, apparatus and capital employed, and products of the 
fisheries of the Great Lakes in 1917: 

Persons ENGAGED, INVESTMENT, AND PRODUCTS IN THE FISHERIES OF THE GREAT 
LAKES IN 1917, By STATES. 

Items. New York. Pennsylvania. Ohio. 

eee oD Number. Value. | Number. 
Qn: fishing vessels..-.522...-......---- 82) ence eee 247 
On vessels transporting......-.------- Dee eeisess (alles 
In shore fisheries... -.... 556 Soke cckossts ss 47 |. 
Shoresmen..-.-...-.-- eae 148 Pees seat 145 |. 

M Ota Sees seit ee ciclo eiss elect <<< 683i |e emi 446 

INVESTMENT. j é 

Vessels fishing: 
Steanteses. ccascet kee ceeisesis aciess 11 | $79,000 36 | $238, 440 26 $151, 958 

MONNA PO aces eeels cee een clesccse 2361 | Bi seetemee S120 eee ane 6D2:|Eaae es ie 
Oise eee ae esisiateslesioesc| once leese ae 1052300} Bes=oj-.c2= 12 AS3 68 4m leas meri ciae 39, 765 

Gasoline sire fe ent see. ci. 525-2 5 8, 700 9 18, 200 6 12,000 
MONNALOs coe. etisceisecce dhe 3 BS i) Pe toes UB RI eee See tes Ohl eae ees 
(OVNI Sh 3- Haake ORAS ARe Tn eee a es MASON) Rs asatace Sate See 7Olleeosces cere 3,540 

Vessels transporting: 
COD cocn ss a baande ase sb ooBeaeeae 4 Heaasans a4 ppebcaseee 1 3,000 4 21, 500 
TRON ALONE ME Ben Sec mca hin cmcellatins be tee |ecncnm eae 7A CRBS epeos SS il saactaes So 
(CHiSG oo os oceo SS abes agdy asuedy bossa secon: psa depane|acsesdbence HW) |eeoane be ae 4,950 

Gasoline eee seat ses -ea ema ae - 1 15 300) | Berea ee ae | eae ee 19 41, 600 
SRONMALC wei s, ye ctesiscisimiciefesie -e LO zt ae | Salone see anecemeee ste LEE Yi ge i Se ee 
OUibitee et hia ee nee ies as cetin Goa sssk chase] Sys a ge ete ee 9, 455 

Nail andi Tow, DOAUS = ceupts ences boca - 202 5, 125 17 765 516 24,810 
iPower boatse tees wae secon eke 110 35, 805 14 7, 200 341 145, 500 
Apparatus, vessel fisheries: Gill nets... 7,473 53, 817 20,154 | 141,273 10,379 77,476 
Apparatus, shore fisheries: 

Pound nets and trap nets......--- 383 24, 280 69 16, 930 4,826 653, 135 
Gillinetses sos. - hee ae hs 3,484 | 41,586 362 2,214 5, 881 28, 325 
yKeinets sesaenensneee aaa rte 334 COA EE Baammooneod coSceccccc 523 27, 160 
Deine Sa eemee terse eee see 20 GU peqctisasned|snccssacae 219 33, 097 
WANES eee sn hee ete at Ot alee tbh ns I> || eee noe cor Silesasce ssae 45 
Hishing: machines @s22=6 55... 52-.4- 7 795 ies cccesshslenk eee ellscctetes se eee sd 
Otherapparatuse Je. 82. 5 SN oe lescees Gl. csesies past |bn Leek a] sas a tezeses 10 

Shore and accessory property.....-.--.-|..--..----- 387500)|. <2 cesses 3663679) 22225 255-08 993, 506 
Cash\ca pital tasmeeneeen eee tees aa4|Man. som ateleis 1365886) 2-2 sseeaees 78, 000) | 2222552522 195,000 

Motals 282-2 sapes Eph ~~ - 2222 5(26 2. - ose (93; 371 ees eee 919; 919. |. 2) oa. b=. 2, 462, 832 

PRODUCTS. Pounds. Value. | Pounds. Value. | Pounds. Value. 
IB OW ith: Se eee eee tees SR RE ea 7,046 thal ea aes) [bon Seep ates 5,165 $69 
IBurbot as: ssee some. seit tis eos 77,025 2, 633 148,719 $1,541 488, 886 6, 241 
Carp, Asiatice: saesee take -o25.< 5 2 See 70, 980 3, 743 22, 427 718 | 4,589,118 214, 120 
elie and bullheadss cs -e.s.2------- 48, 629 6, 016 990 61 626, 847 39, 090 
‘iscoes: 

TOSH x. oe eee ese eee eamaes ce aan 2,503,723 | 173,076 | 7,381,256 | 447,744 | 7,735,136 465, 983 
Nalted<: = sae eek es, 8,909 OS lie eae ee a ORE es seo cere SI oe ae aie 

IEG LS Meee to) eee ee eee 43, 007 35402) | patee eoeme|s seca teaie-||s-eksnes| Bene coats 
Gold-eye,onmoon-eyesss- 55 - =< /.s 52 -|st 2. see -2- Behe svete ROSS He USEC tacoere 10,335 104 
TD eos BNR a eee i oe 16,191 2,149 1, 238 148 4, 428 402 
Pike perch: 

Blterpike sem see eese sso cae aie 2 65, 374 6,453 | 162,878] 13,049 | 1,874,551 120, 523 
Wall-eyed or yellow pike, fresh.... 8,388 aire 3, 214 412 | 1,211,574 139, 877 

NVOCK DASS= fhe gas - co tesa itkh ool stele 7,625 CY: INES REAR Ee Se eSesel Serer as = cect ee bernee tees 
SEITE OA Ge cae aa eee a eee BEER 77, 598 3,879 33, 993 2,245 | 3,817,581 233,911 
Sheepshead or drum..... Renee 355 26 10, 863 309 | 2,844, 633 69, 190 
Stureeomssse noe toe eee Ee 73, 280 17, 210 2,730 348 3,075 482 
Sturveomeavian.c: =. sce: ses -= eee, 1,562 Op ZL | Sew eck Se aoa. sce e oflamshets elses [eae tSee aie oe 
Snckerseires Hie Maes ceca wee nenle 136, 099 8, 905 28, 626 824 857, 318 29,328 
DPUNASH lao fete. IRS RE ol ee 23, 885 LEE YZ) (aes, Sea (ere aie sce eee oll AEE cre Maa 
Trout ake iresh=.s-2-he------- --425- 25, 235 2, 974 120 13 261 32 
PWN CeIDASS Sc ceecetlme ma aace eb sais 30 2 1,323 118 284, 759 17, 092 
Whitefish, common, fresh........-.--- 231, 415 26, 230 300, 293 37,015 | 1, 285,311 177, 535 
Vellowsperch) freshess- sees see ono seee 54, 880 3, 873 52,571 3,837 | 804,015 56, 251 

Motaleescee se semiotics aaa 3,481,236 | 268,215 | 8,151,241 | 508,382 |26, 442,993 | 1,570, 230 
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PERSONS ENGAGED, INVESTMENT, AND PRODUCTS IN THE FISHERIES OF THE GREAT 
LAKES IN 1917, By Stares—Continued. 

Items. Indiana. Michigan. Illinois. 

PERSONS ENGAGED. 
i Number. | Value. | Number.| Value. | Number. | Value. 

@nivessels: fishing s- seseen es seeecer eae 21 62 OD) | oe 
On vessels transporting-2.2.----+---.-se|--aeeeeeee| ee 65 
Tn shore fishenies. a. sa ag- = yo 8 Je 43 2,117 
SHOreSMeM- oe aoe eee ates see 3 372 

Total. -. jess sence ns sas seme see 68 jagiep eases 3,183 

INVESTMENT. 

Vessels fishing: 
Steamer seen. = cee cc est oseeeee ee 2} $11,000 59/1] ($203, 450))|-2-eastees|-asoeecee 

TONNSlO x5:22acecsessemezeee nes Ble| scnaeewese 1,150) | oc. ese ees eee Ee 
Outfite oa 5a: je S4sssse5- sees] e- seetscsne SY610N eee berese 80; 690 C=. 2see- Seles Sane 

Gasolin@ 22228 o- 55. eee oe 1 1,200 93 91,250 13 $30, 700 
(PonnaPge)- os cnce- eee ese rl emseeeeae 800H| 2. s< Sas. tot eeeeeeee ne 
Oth Se eae sas cebce cas|Seceataee soe S5OU esc sees 332905: oes 7,195 

Vessels transporting: 
OSI b SRV c ccc cos ee reescee ens | SecesooeSealesee moe iae 2 75000) |\. ... 2badeele: eben eee 

TOnNavOres tee sscesease | seeecessoaa pe eeeaeees 24°). .< 2 =. sash bie ees aseeer aes 
Outfit. 5a) scoct cece ck D5 4|b ok eRe as sl eee 500, |... .2Sseasleeease gee 

Gasolineies5<< bt cen cseteeneetc|-see eeeeseleceee Geter 37 50,300. |.....-.s2sc54| Seana 
U M0) obit 3: leet reeeinencetore her epeas means seeeoeoouc SGDU Ee So ecs cs galk sodas eee | pee 
QOuthts: .. fede eee Ree ee Se |i eee Ta D5: |e es deere a ees 

SailandrowboatsS 2.222 oe ee ceae a 23 610 741 17,153 9 195 
Power. boats)... 35-205 2eeeca- cesses 14 3,050 569 201,390 4 2,800 
Apparatus vessel fisheries: . 

@ulnets= 2 se bE 2 Bb 2 1,695 | 35,940 37,584 | 356,624 2,355 20, 225 
PANGS 2 6 Sea ae ee oe ae ea arn ae ae BOONES cates 11.5143> |.-2 0.0. tee 

Apparatus, shore fisheries: | 
Pound nets and trap nets......--- 18 7,600 2,755 347,811 8 3,000 
Gillmets sce 5 eteesresmeti ej 369 7,130 13,849 1,645 
IBy Ke MIO tS aan AM oS Le een eceinet ie cies 795 pills eth 38 
Giese so sok acs kes eee bagne an | Gee he aoe elle oebeeene 147 
BANOS Pye oso ce edhe eek epee) ao eneeeres COrsnsseb ares ; 
Otherapparatus..t:-.7 sekseet heen. |e se coe eee Renee] ene errant ; 

Shore and accessory property......--.-].---.------ a CO| Se hes bes ae 1001; 093" |(2 22. ae 1,087,369 
G@ashicapitales: dab see see sbea re est cha be 1 000)| is. shee 350; 100Nc22 5 eee 112, 500 

Total ss +3 sinclar es he ioe esl oe eer 719,825, \| 52.4 == ee pee 2937 086) "or eesseeeee 1, 265, 664 

BED OCTE. Pounds Value Pounds Value Pounds Value. 
BOWL ont Re renee ete ve cet ne ek ener | Se petere nner eet eaers 2,875 Ee eee ea eee S 
Burbot.--b week een ee 3,139 $130 29,240 673 58 $1 
GarppAsiaticny: 922.52 fie te... - epee 1,150 46 | 2,636,159 105, 9297) 52. oeloe Stee omer 
G@atfhish'and bullheads2.:--:--=--t=---- 120 17 33,329 35205... aga] etoae ose 
Ciscoes: 

Wreshete o.52  seet-8- eeepc es 813, 830 52,713 | 7,361,794 333,736 | 1,015,818 54,140 
Saltedies os nc = ete ee Ree | Re ecteee cets 2,621,018 118504 bn ae eae Me Sarin ; 
Smoked. .~ occect she eee ke oeiestose seat ee seebeat |e eeigcan ae 3,000 120: | s-cteeneete|pestaes aeee } 

Muskellunge. 22)... 2. 2 ee hee --2-|oocese seb ealee ote c=es 145 IDE ep etoerre hero =p efe ; 
Rik@e6 5. seca Sesiciso state eae ete ee 225 30 21,174 2-031 2222-50 see eee ; 
Pike perch: : 

Walle-yed or yellow pike, fresh... . 1,400 240 | 1,207,407 147,254. ||-23252se224 iA MER 
Walle-yed or yellow pike, salted...|........---|.-.------- 30 EB eee eran Meise acs 

Rockibass 3. ee ee ge es Sea oon eects 4,283 QOS ERO eo eae cee 
Sheepshead or drum.......---.------- 750 30 28, 146 L027: | ss22h2s5553 poate 
Sturgeon. peestee. on eee a cee 2,396 680 138, 735 25987) js se2 22 2555/4 ee 
Sturgeon caviar............----------- 65 115 508 1984| 50... 2 Op (erase : 
Suckres: 

Rresh ue nuse ets en Ae ce oes 3,190 132 | 3,049, 569 123, 107 5,265 200 
Saltadn ues eee Tees ie POS ee Le RIAS Cees 3,815 144. | ees SSeS ee 

Sunfish: ser aghegs 42582 creas se peepee 2p AON At Sees 1,650 68- | eho corssass ae ce 
Trout, lake: 

Hresh -f. tA {soc cct eee reese heat 7,188,617 647, 208 168, 640 18,112 
Salted’. Setase -acoalee sae seek eee oo -eee eee 9,203 822 Wwaccrsoassseceee eae 

Trout, steolhead.. f 700 17 | ndecd 55.4 Aaa 
White bass 600 50} | srs ee EE ee 
Whitefish: 

Commonwinesh.< 335-2222 ssee sees 4,102,926 450, 706 33, 600 4,750 
Common, salted 5,295 581- | 2322 382 35eee eee 

COomMonecavinrs 225.204 t eee ees: aba |e 3 1,375 257. |e BG) Bee aes : 
Menominee;fresh) 222285) sete se eel malar ..-| 124,374 6,277. | Se esoccess eee 
Menominee, salted 45,315 3,183) | -s5e Se ee ry 

Yellow perch: 4 
Hreshits. cero ss be gesst bes seep ee 41,100 3,786 | 1,239,348 86,198 | 132,913 10,172 t 
Salted tees SNRs St ORES AS od OA ae Ra 1,725 S14] 5). ae A, Fae / 

Total Uh Patek. CHAE ss eed 1,016,155 | 75,099 |29, 737,355 | 2,035,889 | 1,356,294 87,375 . 

} 

i 
at 

4 

———— 
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PERSONS ENGAGED, INVESTMENT, AND PRODUCTS IN THE FISHERIES OF THE GREAT 
LAKES IN 1917, By Srares—Continued. 

Items. Wisconsin. Minnesota. Total. 

PERSONS ENGAGED. 
Number. Number. Value. 

Onevesselsfishing... s. i o<---<5-24--5-- 658 BON ees selec 
On vessels transporting.........------- 48 |. 48h 2b a5. Smee 
Inishoreifisheries® - <- . 22.22. ~=4- 781 420) eoosasce 
Shoresmen <2 22.3222. bsse5ransoseess 422 SI rec eerste 

Totals tk Sh SUS: 2 sa TQOO Es. . 2 ees GOS eee ae 

INVESTMENT. 

Vessels fishing: 
SUCAINE See ee nics clos sastiesaosese$s 51 | $282,000 5 | $11,500 190 | $977,348 

Ronnaves asses asta cheese are TOS2"|seecee ee = SON Eee eee A‘ 0633|22- aaa see 
Outil ee et LE Tee MR tes HO P55) (ek ssacsate TS 7G0R ee ee cee ers 249, 494 

(Gasoline wae see eee ey ee ones 149 143; 460 2 8,500 278 314,010 
ONNALO = Sse. a5 5 cass oeses Oloalee cece 72 gh | Sesion De HOL as oe eee 
COUEh Gees eee aa rene NEN 23566 ea see PPE oceacosoacd| Lakes 

Vessels transporting 
WEN. o 35 -oogooeceeosoascsees ound |sasceensbodlecococcgme 4 56, 000 11 87, 500 

MONNAPOssece 5 eee coe a sae eel sakes sescc| mer ae ee ac 194s engeceaeenc BOON he as eeee 
COUR TRE BEE ee a Le tae (ee oe eee eed eee eae 17,880) [eas Deere ee 23, 580 

Eas Olin eee cee sae ses non forsrerse 43 23,425 6 17, 500 106 134; 125 
PONNALO Ree at ke ae ee ce eans S007 ie eee His)" Loodeamene O35) scene am 
OUGHT epee EP yt a2. tase a8 26550) (Sos 2iaece% S415: hs 2k ee tacee 22,700 

SallangdivOwsDOats/seeee sec. -de= 2 oe a re 228 5, 530 270 7,770 2, 006 61,958 
IDOWENDOALS! Seen Sasa esce cece cee 177 60, 600 119 18, 460 1,348 474 805 
Apparatus, vessel fisheries: 

Grille tse eS ee cie Stcnias 24,020 | 219,273 222 5,175 103, 88 909, 803 
i aba tees ee Ce oe Ee en i al se eel NORV OS HA: Ree eer lessee fo cee ks cee 30,537 

Apparatus, shore fisheries: 
Pound nets and EPA NOS seen 369 | 126,000 5 500 8,433 | 1,179, 256 
Gill Sts oes ecistescisinsinacis cscs 34é 62,176 4,915 69,813 49,395 327, 899 
Fyke nets........ BREAD lasercaceree SHsnceemes 4,938 100, 707 
INTe 0 oe 58s See eens ae ee UZAOTON| ees cece een ae 446 67, 247 

TAIT E Ce ee ee ee a QNSS Auli: coe Gans as webs) | lhe eee 11,008 
Crawfish pots HAI) econaseaccd|soccaseaar 6, 400 1, 600 
HISHIMEMTACHINES tee cone aeee eco creme oo ceod nent a aeeas| Osesemimaene| seeiscacies 7 795 
Othertapparatusersaa. cece once yee | seed Slee sp|selse science se mam cisee|icsmecine ce|e secs sees 1,536 

Shore and accessory property.......-.-|----------- 451300 oe boca eeee ASSL 20) eee eee 4 ,478, 143 
Cashicopiialbemen ence once ben coon (eS Seca te 123. S000 Sanne metas 232 000 | tees ea aeaee eS: 1,025, 286 

Totaleaseeeene cece ae arctan |aeccbae es see T6685529) |e a cee eee 4287 445 e|(Se See aee 10, 555, 669 

PRODUCTS Pounds Value Pounds Value. Pounds. Value. 
LX Ai anos Sep age cod BOAR BEE OS ASS e ie BOSCUGTSSEY SSH aases EE SEeneaar sericea 15, 086 $593 
Bunbotse tees es corner ene ecece 136, 522 GOSS. | sate eeleee eee ne 883, 589 11, 902 
Carp, Asiatic 243,513 eo A ai | ee N 7,563,347 | 331,938 
Catfish and bullheads.............--.- 164, 346 6: 610) eee ee eee 874, 261 55, 089 
Ciscoes: 

IRTeSHisere pe ces ton eras cecbeee cee 12,087,210 | 459,463 | 3,034,107 | $96,389 | 41,932,874 | 2,083, 244 
AM NGTAD NGG Sotrasene SoS CS Ss ROE teed ed Seeeeetcnl ena Saale 3,302,357 | 150,810] 3,302,357] 150,810 
Daltedbesee seme se netic etc ctee 2,466,040 | 118,110 | 3,189,727 | 187,596 | 8, 285,694 375,311 
SM OKOCGE Ee ee ee ee ey epee cae Nee Nee: 5, 400 432 8, 400 552 

TES soso: sSeseiseac sos SESE Ses oan [set ee el [tpg SGI (Reece [eee 43, 007 3,402 
Gold-everommoun-eye sent metets cece tencecacac|teepecoens| ce cee cecenestecarcaee 10,335 104 
Muskellunge eee mere |e ccineck ere cute ceeite Ee skommt ree neemenninee 145 15 

TKOu een ie yemoeae cecneneccee cette 37, 252 3) 0445 ei Leet see Sede cn 80, 508 7,804 
Pike perch: 

Blue pikes ecece cee cemisesstee eons tinsem ccc cs |Samaaseee|(Secceecces|eoece secce 2,102, 803 140, 025 
Wall-eyed or yellow pike, fresh... - 64,708 EB ee ods cod sosancmose 2,496, 691 298, 271 
Wall-eyed or yellow pike, Saltedee sie 22528 3s |Soee swear eemeeeeceen lscemcegeee 30 3 

ROCK (bass: sees seececineascasteeces 137 13, 622 813 
DSBUSON., S. een ceo te 3, 929, 172 240, 035 
Sheepshead or drum 2,901, 994 70,936 
SOUnRCONE ES tS eeee eee asscocckicto tei 95, 216 21,707 
DLULPCON CaVIar jase -toc paeeiaccote eee 2,135 4,670 
Suckers: 

IRE 3 eS SB oe ee ee 5,331, 468 203, 646 
Sal todiece eres seen ee tS er 27,145 1 oneccoer losceeecan 30,960 1,235 

ENGELS Leer reece ee cise eect erate ore | eaicic a cleft eis at inet ee sntselsieise mise |lsseeemaisiee 25, 535 1,395 
Trout, lake 

old or do Janeane See eee 5,369,971 | 563, 641 405, 135 34,079 | 13,281,389 | 1,279,285 
IROZOM EP nee ee ee ee ae taresnn| Seisise seis scte [eo esieierns 44,000 5, 800 44,000 5,800 
SAITO Cae ets eee sn cion reece 2,275 221 7,272 576 18,750 1,619 

MAO THis CECE le hae Se BE Rene eas taal Kecodescaes| GoodssoseH bacce sens a4|ensesuoSor 21,950 3,349 
ALLL] 2G oe lee ed eboney 675 Zielbere ese set lpanecce ene 287, 387 17, 289 



hea FISHERY INDUSTRIES OF THE UNITED STATES. 

PERSONS ENGAGED, INVESTMENT, AND PRODUCTS IN THE FISHERIES OF THE GREAT 
LAKES IN 1917, By SrarEs—Continued. 

Items. Wisconsin. Minnesota. Total. 

PRODUCTS—continued. 

Whitefish: Pounds. Value. | Pounds. Value. Pounds. Value. 
Common#iresh. =- 226-20 4-.54-6e5- 210,685 | $23,393 17, 093 $2,285 | 6,185,453 | $722, 636 
Common salted ieer se eee eee ees eee eee es See eeene aa] eee ates ey eee 5, 295 531 
Comm on, Cawial cone esac cts os | Sreterstore Sterers| = | rete arate ate enete fare pe = oiaja)=| a eineiimiaia ae 1,375 257 
Menominee, fresh... GA: 27, 695 1,131 6, 800 394 158, 869 7, 702 
Menominee, salted .-.....-...----- 805 40 2,900 228 49,020 3,401 

Yellow perch: 
reshit e255 oan oaths Been eect re 1,879, 459 SISOS Se ceo tacsce|Seceeseeee 4, 204, 286 245, 142 
Salted cic te cis he coe: NE whl Ae fae ite Ree | Boon Ea ae 1, 725 81 

Crawfish 2005s. 2.52. kee Joe dB 80, 495 GAOT S oc cuihe wae || aaa 80, 495 4,427 

Potaleere: o.ck sesh alee decneee eee 24,042,103 |1,320, 162 |10,041,846 | 429, 667 |104, 269, 223 | 6, 295,019 

FISHERIES OF MICHIGAN. 

The fisheries of Michigan which were prosecuted in Lakes Erie, 
St. Clair and tributaries, Huron, Michigan, and Superior, but which 
were most extensive in Lake Huron and Lake Michigan, are shown 
in detail in the following table: 

PERSONS ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF MICHIGAN IN 
1917, By Lakes. 

Items. Lake Erie. Lake St. Clair.1 Lake Huron, 

PERSONS ENGAGED. 
Number.| Value. | Number. | Value. | Number. | Value. 

Qn vessels fishing. ~ =~). 42. seo. oe es ee = = 2 1 Bo hears = 
OnzvesselSitransportine as seme sone = elles eee cetetle  eleaeeeaieaa e 7) BE SR tesco 
Tnjshorofisheries. - -- 3-624: sine sae= see 171 1 O23 | ssemen ness 
SHORES NICH a a eer ease eee ea eee 10 |-.- LATO Soares 

Total seyscr eee sec eee 183 1, 3480/2 

INVESTMENT. 

Vessels fishing: 
RyiCCHIOaN ee sere e Seee Bae so ene acd se sa) meso aec|f Cove or sl S 6c cenosed scodtedises 13 $57, 500 

TONNAGE ea. fe sisse sige fein OEE eS wie olen end = nen me =n alee =| ole mnie loli 266) ecu 
Out te oe oe be sab ter Serge homes See aed epee see eecelaece teem ane senee anaes | seeeeenemee 20, 850 

Gasoline... 2 0s: citess.-2s acteepe cee 1 CTE Beeb dopeno beeseeeocs 13 19, 000 
Tonnage’ 2 53h so. ccee sees eee i) esscoossed) Saachanosse) bosssescce Uh iy Eaters ee 
Outfit sare Rig ere ene Cae TO eeeceapace tere eorce eoeeeaaceos 6, 140 

Vessels transporting: 
Steaml: Sige pc s--ee codec one cee eee Dae seme ee Css eamemer en csceeneee sseecscees 2 7,000 

LU NTTab Eye eee Sema a oem ral Ee eARe oS Booonistsding boaecatccad| yabaciccnas D2: an) epee estes = 
(Ohi Pee ee nen Qeeenrs se a Ae Bere toca sence pporatoc co seessantee g puoccen Sad bassedore 2 500 

GASOLINGA at Mie tes af-es cee ace eee pee ee seas ones eee adh CSAS STS CS ae 19 33,500 
U Wo det: fe See eee RA a eaerse Fey eesoenr eorinoce 4 Paaeee eos 160 We Oe oesaces 
Outfit. a ess oe 222 DDC Sa ieee ode ee ate Sea a ee eee |e nee ae 4,750 

Sailiandirows boatiswisss 2-2 ssa chee = 56 1,435 60} $1,640 310 8, 020 
Bower boats ete. seetisn<2 oso bs - ee see 28 7,440 4 260 | 103,960 
Apparatus, vessel fisheries: 

Gilluitts 4.5.5 3222 -pesnosseses eee ee= 4 Ht bak soemcodd Bak seosse 6, 613 69, 575 
1 PTS Senn ap Se BS eon S ES. eneeoa4 peerecmane bocdsnacca SoscooacAee pesos. Medescesse= , 844 

Apparatus, shore fisheries: 
Pound nets and trap nets. ......---- 86 CH) | ae ee ened agesiogsos ib (6h 207, 904 
Gill nets See 6 (3) Eg ocosscpad becddescse 3, 997 33, 260 
Fyke nets. 278 ||" SATs DASE: Shearer a es sae 460 12, 135 
Seines: ass - pees weg ks bee ee 58 5, 530 1,365 77 7, 960 
iti SE es See SEE Cob epee aeHor oe a:| peeronaced |ssenesescs SOY | cerseeeemere 2,145 
Otheriapparatuss: 6 sos -os---s oeeeee eee — + eternal ae mete ae moe tetera tate et oe ere 1,520 

Shore and accessory property......-----|---------- 27,365 P3503 Be eee aae 432, 092 
Gashicapitalini stew os: seccese soon me eeee ces tetiees 5, 000 625000" te esaee en aee 156, 100 

Total. oon 2e esse yan ce soc aoe ee eee eee (3; 0140 Eee eee PAY (5610) | emcee see 1, 188,705 

1 Includes St. Clair River and wholesale trade of Detroit. 
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PERSONS ENGAGED, INVESTMENT, AND PRopucts OF THE FISHERIES OF MICHIGAN 
IN 1917, By Lakes—Continued. 

Items. Lake Erie. Lake St. Clair. Lake Huron. 

ARUN ors Pounds. | Value. | Pounds. Value. | Pounds. Value. 
BOWAITIS: Leese sce cscseee eo Le met otal eC gate slates cmnemn cE Eos Isso ee 200 $4 
UTD Olsen noo oee tara ateine ctac eee eosin Ces emer ate | semnctostons Sete celeminciefoaseeectene 2,174 51 
Wamp PASIatiCs 5 .cas20 ees tonne re occwess 1,403,739 | $57,731 85,330 $4, 652 | 1,145,250 43,474 
Gatiishtandyolincadsess seems nme ser a | Sennen on heii sateen eee enan soe ESL 33, 329 3, 295 
Ciscoes: 

RTOSH sso Sa soilecscs soso coeteseae ss 1,100 SOU Eee ae sce |ecw cee cre 3, 277,573 120,705 
Salted. 25s ccc cis sd coccne'= = se choc sets] are seonoscalbdcét faced bd seSS6aaccn|bolseccese 2,100,792 94, 957 
IMO RCO mee meer ees ee sea se see oa [noe sees =| Seestem cee ween macene [aecosese ss 3,000 120 

Miuskellim c@epeme se ss cecisis societies ce acciawinen| Scie ace eh sacec ace [eecemac ene 145 15 
Lk Gee teeter et ea ee Nae c ene cenecae|ce dees o’|-migase snce|semeceecaceloscadesers 12,354 L175 

Pike perch: 
Wall-eyed or yellow pike— 

reshigs 2 = scstecec ss cect cess 70, 870 8, 155 48,000 7, 200 994, 642 119, 231 
Salted eee sec ee one oe sree See se owe sezin|= sismee cece =ecc ancsece |e cecenice 30 3 

ISQOK SEB Bho 5 ssqosbocunbbsocqene Seeder sel|esSsccodso| b teboddans| bodaccasene| sessesecbe 4, 283 208 
pheepsheadion Grom. o-oo seca s ene ns-|ec cece ee ao|b sodSesdad||os5 sachdooda||tesoceabac 17,731 615 
Saab e001 Sho ode Goa SC le ADEE een sea Socks 440 BY Re aespocaad baogsnsces 4, 886 1,063 
DPUTeCOM CAV aneeeem en cae sacle te cece es |om esas =oa5|bodedeszecllbochebeadic bacbassber | 227 495 
Suckers: 

1,775, 767 72,875 
1,000 50 
1,650 68 

2,070, 797 213, 790 
8, 658 784 

Common sfresh=..-->=-<----- 2-- <= 993, 501 124,050 
Commonysalteds ss. .c<c-c le - ose s5 ss 3,350 330 
@omimi ona vaalae cat ecte cic slsisia sie << 1,375 257 
Menominee, fresh. = 2..----i---..5-- 46,457 2,191 
Menominee, Salted: .¢.,.--.|.----.-- 20,017 1,200 

Yellow, perch fresh.....525.5.-..-----.-- 844, 019 56, 464 

LUIGI leks wort ee ears Bee 1, 689, 156 81,329 133, 330 11, 852 |13,363, 207 857,470 

Items. Lake Michigan. Lake Superior. Total. 

PERSONS ENGAGED. 
Number. Value. | Number.| Value. | Number. Value. 

Ontvesselstishineueess aoe se sees cece eBTill bacecesoq5 320 ere 6293 Seasons 
On'vessels tranSportings |= 22. oe 5c. cee Bose oscewsice Bl boogsesens 60) |a-cscsseae 
ny Shoreglishenles mare cceeeaeres cnenconne DOS h | sleiesisieisislat 201 eee ee Pp YA hee eee 
SHOresmen tees: soseeposte seco cencowes cic 1OSh Sees setoee SY4, |beSudondac 342 loci seceecs 

Motalis seers een. cosccs toca esos WTA Dee csiscie aes S68e eek ae 35183) |eeeeacees 

INVESTMENT, 

Vessels fishing: 
StOaMeoo sense actos sce ce scscscecle oa $134, 450 3} $11,500 es $203, 450 

58 

Apparatus, vessel fisheries: 
Qulinne (Shes eece cece Sccc esse ccs sheese 29, 833 | 267,728 1, 134 19,270 37, 584 
MAIN OSes cei cen Sone weed ociece wena motes einen BTA) \edeoonedoe DEON seseeeaee 

Apparatus, shore fisheries: 
Pound nets and trap nets........-..- 787 | 114,420 151 17,312 PLT 
Glin Stee soos ee eons osscowse= 6, 416 51, 367 3, 430 30,318 13, 849 
JOV ARG TGS cogoeonosnb age a OUOSes0E6 57 GyaBw) |bSdesdcogslbosssascds 795 
SRTEIS ccoonenoneosconsesacocossesacd 1 150 5 325 147 
INOS Say cee scsescamececececeuecase ROCHOOBaS0C log semeceeace 2) he sccoscds 
Other apparatus........... Seeccescclascesescccs|se ee cccccclecsccecccele eacliswcecelscsceescae= 

356, 624 
11} 143 

347, 811 
115,010 
35,773 
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PERSONS ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF MICHIGAN IN 
1917, py Laxkes—Continued. 

Items. Lake Michigan. Lake Superior. Total. 

INVESTMENT—Continued. 
Number. Value. | Number.| Value. | Number. Value. 

Shore and accessory property --..-------|----------- $258, 236 |--- $112, 050 
Oashicapitale Os £5628 28-- psa ee | eee 127, 000 , 900 }.- 

ANN Ee Re cpe a souopdesedener ae sascadscoos 15178;883 |e scene = 258, 379 

BEOBUCTS. Pounds. | Value. | Pounds. | Value 
ROWS: connect ericsn sete en Daae ee oe ees | eee ae | ae ete 2,675 $170 
IBUEDOL = stems ec nece ete ne are r ee eee 27, 066 (VP Bee eeaedd| barcsodces 
Warp ASiatiCeem nc oacneee neat eee 1, 840 WD | sateaictes cae seas soa 52 
(OHinine ras Wop e He ee oe oe seco nel saseoomeceol seen scons bsooreeosel-ceseseca= 
Ciscoes 

1 fed ere SB Ser ees peas te oe 3,159,135 | 173,810 | 923,986 39,171 | 7,361,794 333, 736 
Salted. Uk ca. .a. 54 dcnsese ct eee 519, 726 23, 574 500 23 | 2,621,018 118, 554 
SMOKCd sarees e = seeee ase e eee Seal beaemarmoon jap Senos: oco0cOds| song adccss 3, 000 120 

Muskellungpetteee-o- fe nese esse setetetotartetal meee tenete el oe etenetehcletatel |e fetel=(ai=lar=l=l| ateceintnte siete 145 15 
| 0 O52 Beene bnead sapaas ack 8,020 776 800 80 21,174 2,031 
Pike perch: 

WalLeyed or yellow pike— 
INES HL ieee ts See meee ae rere 89,016 11,987 4,879 681 | 1,207, 407 147, 254 
SELIG ReGueneee ~ saeeeee sence Sasa) ecaaSsecrae MSaccecKod||- Sapo ceted Pocosoceos 30 3 

Rock bass: Yeerk «200282562 noe eee eee Ee ae seer smectic ier eaetaataa] Seaeieiaoni= als 4, 283 208 
Sheepshead|or' drum 42 aes--= eee eee 10, 415 ZOD A Bisnosososq) Hondseecac 28, 146 1,027 
SUUreeOn ee ee eee eee 8, 409 ISGBY/ |¥saSsosesq)|sstonssece 13,735 2, 987 
SLULPeON Calas anes sn= sere eee eat 281 Us) | poecss5sce5 boocdoecos 508 1, 284 
Suckers: 

Mreshe Sas: 20.5 tase mane Tee ----| 995,552 39,453 | 175,248 7,116 | 3,049, 569 123, 107 
Salted ees. Cra seen eee ene eee S| 2,815 Dee es oan Sabo) See soedcios 3,81 144 

Sunfish. 2 S395. 22s sce toe eet eee ieee is Seo esoos| Hotasomcaslmecooooro| codidasaee 1,650 68 
Trout, lake: 

ireshi sas se-o. SSEeR eRe eet Naa 3,580,969 | 306,044 |1,536,851 | 127,374 | 7,188,617 647, 208 
Salted ew soe- aa eee cee eee se eee 545 Gis) - Scones bed| scodsaciemc 9, 2038 822 

SETOUUAS Lee NC AUb = amen ee ence eee eee 700 MN Wem cacaso|hoseasesse 700 117 
Wihite! bass Mees Meet ee eet 600 ON paaommeeen| sacociescc 600 50 
Whitefish: 

Conimon eshte ss eee eras seer oe 2,839,868 | 298,594 | 242,262 24,361 | 4,102, 906 450, 706 
Common; salted : o-ecteesee= eee = 1,945 PH heen Sanpsllpoosoosses 5, 295 531 
(OfayrabacXoroly (cen yabsveL oo OME EROS SO Oe eee be soe e os cl bane saoce|hdececssce 1,375 257 
Menominee, fresh. ---.--.----------- 76, 687 3, 876 1, 230 110 124, 374 6,177 
Menominee, salted .....----.-.------ 25, 298 HAGRS) |b Sodocscoullnaedasteds 45,315 3, 133 

Yellow perch: 
INS n eosseteglnenede coed aAosEaEe 309, 599 21,557 3,000 235 | 1,239,348 86, 198 
Salted 1,725 LE ieston oad baseEEaase 1,725 81 

Total oncce poetics tesiemcle ee 11,660,211 | 885,917 |2,891,431 | 199,321 |29,737,335 | 2,035, 889 

a See Se te Nae Sin gy <> e~ teases 
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FISHERIES OF WISCONSIN. 

The fisheries of Wisconsin which were prosecuted in Lakes Mich- 
igan and Superior are given in detail in the following table: 

Persons ENGAGED, INVESTMENT, AND PrRopUCTS OF THE FISHERIES OF WISCONSIN 
IN 1917, By LAKES. 

Items. Lake Michigan. Lake Superior. Total. 

PERSONS ENGAGED. 
Value. 

Onivesselsifishing as se2cs casas. case 
On vessels transporting. - 
In shore fisheries.-...... « 
Shoresmen......... eles BLS Se We 

Motel esscccccs sdoecee cscs cen 

INVESTMENT. 

Vessels fishing: 
S Teer Oe ere teteerrreice as ace oi 47 | $252, 200 4 51 | $282,000 

MONNAIO seo secee coaasce. be O8Gn|Soeeee ees 96 L082: oso. see 
(OUR es = tis HOC e a AE ae eae aan 6822351 bec ee sth Iie 1 520] | os nemo 69, 755 

Gasolinigt eae ee eee c tars 148 136, 460 1 149 143, 460 
TPONNSLC-- -<5shelachaeck ests UG \0) ty Reeseaceeas 12 1373!) sas cecien ae 
(OWT T eas cot GBB eO ROBES nta4 | Seeease ameme 23, 4aGilsecse ce econ ie en 204s aces scacere 23, 661 

Vessels transporting 
ASOMNO Saeioe Sos Peet ee bak stein 43 DS AZo ese eee eel siewiaiels oe as 43 23, 425 

MonMaAges aces acces Sos BOOT | is meee sonal ween seman sicwiete cues SOD), |e. ce ciaee 
On tHE ee eee des oohiseau| ceacsceenes 2e5b0L| Pee on teat penne Goes | acleeteae setae 2,550 

Sailand row boats=-4---++---------- 155 4,310 73 228 5,530 
IPOWORDOStSS-) ee aodaececesse=c- ce ci 125 37, 450 52 177 60, 600 
Apparatus: 

Vessel fisheries— 
Gillmetsyen suet aon ses. 2 oe 23,570 211, 723 450 24, 920 219, 273 
TARE GS <6 Aceee cet sik ao gee el een ad ASHORE Pe oe: seen inn 400H |e secon 19, 194 

Shore fisheries— 
Pound nets Gir rps nets. . 321 117, 550 48 369 126, 000 
Gill nets. : 19,379 49, 316 966 20, 345 62,176 
Fyke nets.. Eat 3, 286 B37400)| 2 otek orem el eweene sale 3, 286 33, 400 
Selnessa ees he. oe snk 60 TAU KAUs Paceeeoeda sacucdacas 60° 17,970 
LAN OS Beseees seeaee ce acicnwise a [ese chemctcciace HN AGD4o 3 keen cee|e lp SOO! ecsectccetos 2, 834 
Crawfishipotsmecs acct ceee=- 6, 400 TR 600)i| cc wokis oe cclereetekcee ee 6, 400 1,600 

Snore and accessory property.--.....|....--.----- 405 AGL. | 22525. ockee||, 4001404] Seer acciee 451, 301 
Cash capital............. Sonenortoen:|Scbecsseetes 109300) |e 2ctbe sence] 2 14000 Pee eeee seen 123, 800 

Motel ec se esa ceaitew aioe cies lac oaechicsit0 IRSA B40; |osc.£ Soeec | al Da QA |e eee eters 1, 66%, 529 

Pounds Value Pounds. 5 Pounds. Value. 
Burbot 136, 522 eh} ee eeacsaccs EOS ECOnes 136, 522 $683 
carp, Asiatic Nad 243,513 19382 sae sane lbeesmewene 243,513 7, 382 
Catfish and bullheads - 164, 346 G 610s oesccs sect ecee ce 164, 346 6,610 
Ciscoes: 

Wresh feet too oF 8 sce coscaees 10, 352, 805 425,975 | 1,734,405 12, 087, 210 459, 463 
Saltodacscoctewe vescewc necawees 2 398, 040 115, 770 68, 000 2 466, 040 118,110 

(Rilke sc eee ater ald en ee. tee 32) 352 2,569 4900 37, 252 3, 044 
Pike perch (wall-eyed or yellow pike) AL 608 6, 218 23, 100 64) 708 9,311 
AUOCK DASS sesh Meech Bac canes a occas hc 1,714 TDS oscictcces | teleaieeeaes 1 714 137 
Sheepshead or drum................ 17, 247 304; cesasentecee eee emcees 17) 247 354 
Suckers: 

EReSTie Asmcea e Me  oo a a. 1, 100, 446 35,082 | 123,900 1, 224, 346 40,072 
Salted setse4 se eh ere nc odes. 11, 295 "531 15, 850 97) 145 1,091 

Trout, lake 
resale a775 te ee eee fo BE 4,774,876 | 515,497 | 595,095 5,369,971 | 563, 641 
Salted mens oman tes. 2 2,275 oat eres ec real | ee 2,27 221 

Wihifeibasses5 Se ae Re foe oS 675 Tah ree Bes eel Ree ra 675 27 
White fish: | 

Common, fresh............-.---- 167, 830 19, 096 42, 855 210, 685 23, 393 
Menominee, fresh. ........-.--.- 23) 645 953 4,050 27, 695 1,131 
Menominee, salted. -.-.........-.- "805 AQK ee shod coe lS creer eter 805 40 

BVMGHO WA DOC: cos cecies ences co 4- See 1, 877, 459 8, 904 2,000 1, 879, 459 9, 025 
Crawfish. ..... 7 ee Se nee 80, 495 ZTNSCD fe pee e acyssen| (peat era 80, 495 4, 497 

ROtal ees es ancora seek ace 21,427,948 | 1,150,476 | 2,614, 155 24,042,103 | 1,248, 162 
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FISHERIES OF NEW YORK. 

The fisheries of New York in the Great Lakes are conducted in 
Lake Ontario and the St. Lawrence and Niagara Rivers, and also in 
two counties, Erie and Chautauqua, on Lake Erie. The number of 
persons engaged, investment, and products of these fisheries are given 
in detail in the following table: 

Persons ENGAGED, INVESTMENT, AND PRODUCTS Or THE FISHERIES OF NEW YORK 
IN 1917, By LakEs. 

Items. Lake Ontario.! Lake Erie. Total. 

PERSONS ENGAGED. ‘ 
Number. Value. | Number. Value. | Number. Value. 

OntvesselstiShings-co-pese-- seo eseemen as 2a | saeco SOs esa 82::|. Sas ae 
On vesselstransporting -.--.----------- 3A bmmen base |oe ose ogeietancsaeecras DRED. cae 
Ti shoretisheniesessnect aseseen ee eerce as 3000 | sae eae as hod BEES oe 450 |e eS 
Ghoresmienes cece ce oe eee eae 1h ill ce ee tee 1S%> (2S 14S ).| coe Te 

IT Ota lq cele wis sosieck Goce eee cine perese Si Silee sees B05) | eceen esac 683) 40) See 

INVESTMENT. 

Vessels fishing: 
S{iet Wi aretindes Ho6 SbenoSbsoorecdser 11 | $79,000 il $79, 000 

Tonnage 
Outfit 

Gasoline 
Tonnage 
Outfit : 

Vessels transporting, gasoline 
Tonnage 
Ovi} Bho a4eccqpess soaeteoesee 

Sailand row boats........-.---- eee 
Power boats 17,130 35, 805 
Apparatus, vessel fisheries: Gillnets.-- 3 40 7,470 53,777 7,473 53, 817 
Apparatus, shore fisheries: 

Pound nets,and trap nets --.---.--- 353 21, 460 30 2, 820 383 24, 280 
Gillmeisne ee reese ee eee 162 15,135 3,322 26, 451 3, 484 41, 586 
[Py K@MeLS eee ceases ea ei et eee 334 AB14.Nono 2 camel tesasasee 334 4,374 
SGINGS Hee ee rsee eee Seas eeee 12 610 8 240 20 
TATICS See eee ee eee oe ee ae see ae erate LAVA NS sssessece 698 . niente ee 1,872 
Fishing machines ...-...-.--------- a (1/3) PRecoeven as eeseecbaoe 7 795 
OtherapPara tse re ase se eee | eae Oe Boe ee ee eens SA) elec eacicinic 6 

Shore and accessory property ...------.|---------.- 505235) |2 5252 2 ei cee) Goby 260" [ernnee -----| 387,500 
Cash capital..........----.-------------|------ Ps e741 500 1) ree ea— ei) LEGS 886 ee orem 136, 886 

Totaless ae eae eee boca eee eee 1384300 Beemer G55 062i) seeeee Bacon, ectsycyal 

Ei CLAhoeh Pounds. Value. | Pounds. Value. | Pounds. Valur. 
BOW! 22 pene oe eae ee eee ee eee 73046) || & [$8504FS. a seedles se 222 sce 7,046 $350 
IBUBDOES ote ere ts ee eae ae eee 61,760 2,388 15, 265 $245 77,025 2, 633 
Carpe rASisticie eeone spencer teers 41,472 2,173 29, 508 1,570 70,980 3, 743 
eae and pullhteadsis se oe eee. p eset 47, 934 5, 935 695 81 48, 629 6,016. 
iscoes: 

HW reShie St Vie eae oe cee eee 460, 363 39,991 | 2,043,360 | 133,085 | 2,503, 723 173,076 
Saltedeae) tho eae eaeace eee eee 8, 909 L516 | 302 eee 8,909 1,051 

Wels; 5 oce ba ett ccssdeessest screens 43, 007 3,A024E 20.2 wosrea|eetececene 43,007 3, 402 
PIG nak cc biaw seteeos cee Besse eee tae 16,191 2 EON 2 oe Satea rata eee aries 16,191 2,149 
Pike perch: 

IBlne pike pte ees. 4e seca a ane 45,730 4,784 19, 644 1,669 65, 374 6, 453 
Wall-eyed or yellow pike ....-....-- 2,590 458 5, 798 719 8,388 1,177 

Rocks Dassen acne ees ehietma cep cee 7,525 463 100 5 7,625 468 
Sauger: 2 soe eee ee SOR oes abs sterols oll tote ett ee eect ane 77,598 3, 879 77, 598 3, 879 
Sheepsheador drum .<-<=:-=--=-s.22-2: 300 23 55 3 355 26 
Sturgeonsteee es - se oe eee eee ees 51,141 12,063 22,139 5,147 73, 280 17, 210 
Sturpeon!caviatec: =< sane eer = pasar ac 544 1, 232 1,018 2,045 1, 562 3,277 
Suckers 89,111 6,317 46, 988 2, 588 136, 099 8, 905 
Sunfish - 23, 885 1,327 
DPOUG Io teen eee eee 25, 235 2,974 
Wihite bassss-e-- ee. 3 
Whitefish , 231,415 25, 630 
Yellow perch 54, 880 4,473 ; 

Total 100, 863 | 2,426,848 | 167,358 | 3,481, 236 268, 221 

¢ 

1Includes St. Lawrence and Niagara Rivers. f 
be 

3 
7 
J 

ewe | 
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FISHERIES OF LAKE OF THE WOODS, RAINY LAKE,.AND LAKES KABE- 

TOGAMA AND LA CROIX. 

The number of persons engaged in the fisheries of Lake of the 
Woods, Rainy Lake, and Lakes Kabetogama and La Croix, Minn., 
in 1917 was 195, of whom 9 were on transporting vessels, 165 in the 
shore or boat fisheries, and 21 shoresmen. 

The investment amounted to $177,210, which included 2 transport- 
ing vessels with their outfits, valued at $15,960, 82 sail and power 
boats, valued at $28,100; fishing apparatus to the value of $44,800; 
shore and accessory property, valued at $81,850; and cash capital 
utilized to the amount of $6,500. The fishing apparatus included 
185 pound nets, valued at $36,250; 220 gill nets, valued at $8,150; 
and 30 fyke nets, valued at $400. 

The products of the fisheries amounted to 2,167,169 pounds, valued 
at $118,508, which was divided among the different forms of appara- 
tus as follows: Pound nets, 1,576,829 pounds, value $85,432; gill 
nets, 575,390 pounds, value $32,366; and fyke nets, 14,950 pounds, 
value $710. Among the principal species were pike perch, 706,279 
pounds, valued at $67,615; pike, 553,037 pounds, valued at $22,109; 
ciscoes, 392,548 pounds, valued at $12,770; suckers, 268,980 pounds, 
valued at $3,584; whitefish, 96,185 pounds, valued at $8,095; and 
sturgeon, 13,820 pounds, valued at $1,659. 

Following are given some comparative figures for Lake of the 
Woods for 1903 based on unpublished data and for 1917. In 1917 
there were 100 men employed in the fisheries of this lake, an increase 
of 46 as compared mak 1903. In 1903, the fishing apparatus con- 
sisted of 57 pound nets, valued at $17,100, as compared with 100 
pound nets, valued at $15,000; 45 gill nets, valued at $1,500; and 
30 fyke nets, valued at $400 in 1917. The products of the fisheries 
in 1903 amounted to 430,209 pounds, valued at $17,954, and in 1917 
to 1,098,744 pounds, valued at $59,748, an increase of 668,535 pounds 
in quantity and of $41,794 in value. 

The table following shows the extent of the fisheries of Lake of the 
Woods, Rainy Lake, and Lakes Kabetogama and La Croix, Minn., 
in 1917. 

35286°—21—49 
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FisHertes oF LAKE oF THE Woops, Ratny Lake, AND Lakes KABETOGAMA AND 
La Crotrx, Minvn., 1917. 

Rainy Lake and 

Items. Lake of the Woods. Danes sane Total. 

Toix. 

PERSONS ENGAGED. 
| Number. Value. | Number. Value. | Number. Value. 

On vessels transporting. .....-.-------- UE eae oe De REMES AE Cl eae ee 8 
In shore or boat fisheries. .-...---.------| 80) |peeeeccr ce i EEeE see Bee 165i |b Se sade 
Shoresmon” «22 cen esce fee een eee 1 131|5-.68- 555 Sale cee LS | eee ee 

Motals 2 sen ee seas cee LOD | feet ewes Te eee GSI eseee oe ees 

INVESTMENT. 

Transporting vessels (steamers) . ---.--- 1 $1, 500 2 $9, 800 
Mona @ s-2 9.0 bee ye ee ae ZOi\-coccsr cad pe Sp Oilaecas ee wer 29'\|_. eso 
Value of outfit 4000| ys eee 6, 160 

Sail boats. 22 5. oo eae cee tose EE eel ee COON rep etre mee ete 3 800 
Power boats=--..-.-- 14, 000 79 27, 300 
Pound Hets..c 42 = G35 ee sess 21, 250 185 36, 250 
Galle ts n02e soy 4s she See ee eee 6, 650 220 8, 150 
Pyke nets... 1225.25 .42ee SE EE BONES Scie (B00) | Se ae ohn i- eet lemme 30 4 
Shore and accessory property. . .......-|----------- 185250) |= eee 81, 850 
Cashicapitalernc as ceeees cache ease | eee nee 35000")....2-2222e2 6, 

Total. j.. cseteacen see a eee eae eee G5) O50 Pe eee 177, 210 

PRODUCTS BY APPARATUS. 

Pound nets: Pounds. Value Pounds. Value. 
Bialiheadshscs: ees etc cee a eee Dy S008) S298. |B on ee a [ee ee 5, 400 $295 
Burbotwee st AC eh et | 50, 500 $250 67, 100 553 
Ciscoes (“Tullibee’’)...........---- 22, 048 9,100 | 284, 548 9, 540 
Goldtey ens eer as. Mee eB en 3028001 ment iGo" Ben ee ee ben Senna eee 38, 865 583 
PEO eet = Ane Se ALE Wey Pee 191, 537 7,500 | 380, 137 14, 489 
Pike perch (wall-eyed or yellow 

Pike) Mens tek Che MUTE Real Pid, 335, 279 20,000 | 535,279 50, 475 
DtUPeeON 2 Pos je aera eee ee 10, 495 400 13, 820 1, 659 
SUCKCrSe We cease Ae eee ee 160, 180 375 190, 180 2, 494 
Troub sae 4 Fe OE Sos eee et AZO $y. 0 (HUG eb ae. Se Se eee 130 9 
Wiiltelisha of hesitanc Ges eee 45, 135 1,200 60, 135 5, 185 
aVellow perch: 45). S5d/22Ee ELE ce 1, 2355)\«  MABON Eos te. [EP Poe 1,235 150 

| 

TOGA Ses ce see ate ee Taiets ete eaters | 860, 804 38, 825 | 1,576, 829 85, 432 

Gill nets: 
(BurbOte-cen. ares okoen Monee G40 TA? MALE 2 ese eee oe 640 11 
Ciscoes (““Dullibee’?) 5... 4-55. 20, 500 2, 600 108, 000 3, 230 
Gold-eyer sao oe reer eee caeen 113500" 5 230) [aoc eoceect ls caesar 11, 500 230 
Pike wb ven LP eee 75, 500 3,750 | 169, 900 7, 500 
Pike perch (wall-eyed or yellow 

DIKG) occ es Oe Nes Sar 70, 000 10,000 | 170, 000 17, 050 
Suckers... .. Fai and ae eR ae 43, 800 375 73, 800 1, 025 
UR Rae OBR OSB SaUCOseeE eben ere nen loco eh oo|specccasce 200 2, 500 200 
Wihitetishs (ee ae eee arr 1, 050 2, 800 36, 050 2,910 
sYiellowsperch se aes seeeee see neces | paaeeeeees |Se-eeeeeee 210 3, 000 210 

Motalix. shashjcce-ceoeseee cece see 222, 990 19, 935 575, 390 32, 366 

Fyke nets: 
IBullheadsssnosancsacer bose obese AN 200) e2VOM beeen | ieee aerate 4,250 275 
Crappie ss oases eeaenicl cose aosee ee 100) < HOu|c sac. e ce | Pee oee nes 100 10 
HOE Sener eae ne se = ea S000i| Mg T20} |i eee een ee ee 3, 000 120 

Pike perch (wall-eyed or yellow 
ike) nee eee ee 12'000)||° GOMES. RO a 1, 000 90 

Suckerss<. 22 -eseeerseerencers=eeeee 000] a wees OON so ceeeee cod ee seeeeeee 5, 000 65 
Wellow:perchs<.3..5-s-sec--e-sscece 15'600)|) 9 © 150) | S2e25 Saat |Paeeee nce 1, 600 150 

Nota aciket 2 dence eee tee eee 14,9500. P7010: 3 ce soe eels eceees 14, 950 710 

Grand total. 2. oesens eee 1, 098, 744 58, 760 | 2,167,169 | 118, 508 
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FISHERIES OF THE GULF STATES IN 1918. 

The information contained in this report applies to the commercial 
coast fisheries of the western coast of Florida, Alabama, Mississippi, 
Louisiana, and Texas, and is for the year 1918. The data were col- 
lected in 1919 by Winthrop A. Roberts and Rob Leon Greer, agents 
of this Bureau. 

EARLIER PUBLICATIONS. 

Some of the earlier publications relating to the. fisheries of the 
Gulf States and published in Washington, D. C., follow: 

Fisheries of the Gulf of Mexico, by Silas Stearns. The Fisheries and Fishery Indus- 
tries of the United States, 1887, Section II, a Geographical Review of the Fish- 
eries Industries and Fishing Communities for the Year 1880, pp. 533-587. 

A Statistical Report on the Fisheries of the Gulf States, by J. W. Collins and H. M. 
Smith. Bulletin, U. 8. Fish Commission, 1891, pp. 91-184. 

Report on the Coast Fisheries of Texas, by Charles H..Stevenson. Appendix, Report 
of Commissioner, U. 8. Commission of Fish and Fisheries, 1889-1891, pp. 373- 
420, pls. 13-27. 

The Fish and Fisheries of the Coastal Waters of Florida. Transmitted to the United 
States Senate by the Commissioner of Fish and Fisheries, January 28, 1897. 
Senate Document 100, Fifty-fourth Congress, second session. See also pages 
263-342, Appencaix, Report of Commissioner, U. 8S. Commission of Fish and 
Fisheries, 1896. 

Statistics of the Fisheries of the Gulf States, by C. H. Townsend. Report of Com- 
missioner, U. 8S. Commission of Fish and Fisheries, 1899, pp. 105-169. 

Statistics of the Fisheries of the Gulf States, 1902. Appendix, Report of Commis- 
sioner, U. 8. Commission of Fish and Fisheries, 1903, pp. 411-481. 

Fisheries of the United States, 1908. Special Reports, Bureau of the Census, 1911. 

COMMON AND SCIENTIFIC NAMES OF FISHES OF GULF STATES. 

To prevent misunderstanding from the use of the common names 
employed in the tables and discussions, the following list of common 
and scientific names of fishes is appended, the common name being 
the first given in every case. As the same common name is some- 
times applied to more than one species of the same genus or species 
belonging to different genera, in such cases only the generic or family 
names are given, it being impossible to ascertain definitely the names 
of all the species represented in the catch. The names kingfish, 
whiting, sea mullet, sea mink, Virginia mullet, Carolina whiting, 
roundhead, hake, tom-cod, black mullet, etc., are applied to species 
of Menticirrhus. Most of these are used to designate other unrelated 
species, such as kingfish (Scomberomorus regaiis) and whiting (Merluc- 
clus bilinearis), with resultant confusion. To avoid this confusion 
the Bureau has adopted the name king whiting for species of Menti- 
cirrhus in its reports, and suggests that the trade follow this practice 
in establishing a distinctive name for these important food fishes. 
PAID CiitiS Meee ee MERE YS eee oes Sos eis eiaecapets smieaceie lee ates Seriola (species). 
ANGYOIITS see abt A eee) ae Pea ees acer ee ree, O tae eer areas Oe Chetodipterus faber. 
IS ARLAC IC ea as Mat Le eae oe frie Ses reed oe oT Soh Sphyreena (species). 
[sileyolle Gintint Sea See Se eerie ees oa a ae Re eteae aoe eae Pogonias cromis. 
TOUR 8 22 Re ee Oe Sea i ee Se eee ee anne eee Pomatomus saltatriz. 
Biiremimmnenor nar citadleee sae eee ae eee Sa ere eis = Caranx crysos. 
IBGnItO nase Bae en TPE EE he ch aed EE ck Sag ae Sarda sarda. 

Felichthys marinus. 
ete ela adsae ic tae a iti { Galeichthys felis. 

‘ Scomberomorus cavalla. 
Oe ee ee geen e te (erie oninnt regalis. 
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Cowfish and “shellfish ’’*2-"-2e- ssncse- See. eee Ostractidee (species). 
CrevallG 5 seo ee are ase ea ee ee ee eee Caranx (species). 
Cromer! 602.200 20 Ua. eS Sta eee eee Micropogon undulatus. 
Elops:or-ten-pounder:2! {- - 622205 - 26). Sasi Eee Elops saurus. 
Flounders=:es5s6¢ S00... ee ee ot eee ee ee Pleuronectidz (species). 

Epinephelus (species). 
Groupers 2242 tic ete ones ee Lee ae eee Mycteroperca (species). 

Garrupa ngrita. 
Grunts:. 2s. os gaense 2 oS Soe ee ee Heemulidze (species). 
Hogfish <.-22 se Soe ce Sa oe ae ke oe ee eee Lachnolaimus maximus. 
Jewish 22 tek tire ys fh opcode eee - Serer aeetere Promicrops guttatus. 
Kaine whiting. ooo tee met Pee teeth ee ee ee Menticirrhus (species). 
Leather jacketwr "turbot } 2c -t22c eee eee aeerenne Balistes carolinensis. 
Menhadeniz2! Seceg rotetd ashe See Pe ee 3 Brevoortia tyrannus. 
Moonfish toyed ea5k Josidagsceck 5 Ek eeeeeg- eet ce sears nalipareniss 

ugil cephalus: 
Mullet ann 605s baie RGR AGE ae AA { Mugil cena: 
Permit.c..23.-. +. 22-2 REL Es aoe POE eee eee Trachinotus goodet. 
Pighsh 22236. 2 -.ceenenaer > dt te eie)S eee Ae Orthopristis chrysopterus. 

Trachinotus carolinus. 
Pompano: a2... 20fsa- $< 20-5 eee Sac e eee Trachinotus (other species). 

{ pe also ee 
F ‘alamus (species). 

POT CS 2 6 eri dei oon aaa arena aa aes ee (species). 
Porkdisht 2: (ested sees. 2 - -- - Sees eaten) Je Anisotremus virginicus. 
Redfish or red: Gnuiieetee se cer sete ert tne a ee Sciaenops ocellatus. 
Sailora:choiee’: <.. haswenas- PO o62 sed | aot te pieey ee Applied indiscriminately to 

several species. 
Scamp tf: seened* -safaceces .. ASE hae See ee Mycteroperca phenax. 
Sea bass. 3. Sach Cie. gee iS b. aeeeaba ae Serie tebe Centropristes striatus. 
Seaigar tmere bade 4c) 2802 8t clic es qaeeoe ee one Tylosurus (species). 
Nergeanttish OF SMOOK. 22. cc20 250 an ate ei rae ate eee Centropomus undecimalis. 
Ar i a = cin pte ojo has eee ene pee ee All Selachii except Batoidei. 
Sheepehedd visa. 2 oes ae wane ae tle a eee een a ene Archosargus probatocephalus. 
Snappet, Manesrovec:: 2.0 Oat ja. oe aa nie eee ar eae Lutianus griseus. 
Snappermmiutton.. Poo. Joh eel. hele Ae reetet eee Lutianus analis. 
Snapperwed -evossiee ste eels fae eee es 6 Lutianus blackfordi. 
Spanish mackerel... -.)-4- =< 2¢ ~ faa bpjemens A. sg Sep Pech Scomberomorus maculatus. 
SPObe coe eee tems sie rc a eee ee ete eee Cee Leiostomus xanthurus. 

Cynoscion regalis. 
Squeteagues or “‘sea trout” i... 2 222220 oak ie Cynoscion nothus. 

Cynoscion nebulosus. 
SHUTSOON, 6 cba tesla t5 oes AA aa ipa me eee eras ee Acipenser sturio. 
ane: ce 225 cake ee ees ata ec cnt eee neces Teuthidide (species). 
pi UP a 0 Cn rps Ramee oir Be Be ey Caen ate teats 3 2S Tarpon atlanticus. 
Yellowtail sive. oI Rs Se 8 ee Ocyurus chrysurus. 

GENERAL STATISTICS. 

The fisheries of the Gulf States in 1918 gave employment to 14,888 
persons, of whom 1,731 were on vessels fishing, 297 on vessels trans- 
porting fishery products, 7,801 in shore fisheries, and 5,059 shores- 
men in wholesale fish establishments, shrimp and oyster canneries, 
and other branches of the fishery industries. The west coast of 
Florida had 5,161 persons employed in its fisheries; Alabama, 783; 
Mississippi, 2,867; Louisiana, 4,191; and Texas, 1,886. Compared 
with the returns for 1902, the year for which the last canvass was 
made by the Bureau, there has been a decrease in the number of 
persons employed in all of the States except Texas, the total decrease 
being 3,141, or 17.42 per cent. The largest decrease was 1,477, or 
34 per cent, in Mississippi. The increase in Texas was 742 persons, 
or 64.86 per cent. In this connection it will be recalled that during 
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the year 1918 large numbers of persons entered the military branches 
of the Government or engaged in other war activities, such as ship 
building. 

The total amount of capital invested in the fisheries of these States 
in 1918 was $6,537,859. In Florida the investment was $2,404,245; 
in Alabama, $334,741; in Mississippi, $1,433,585; in Louisiana, 
$1,475,188; and in Texas, $890,100. There has been an increase of 
$1,830,399, or 38.88 per cent, in money invested in the fisheries of 
this region since 1902. The investment meluded 533 fishing and 
transporting vessels, valued at $1,259,840, and having a net tonnage 
of 8,655 net tons and outfits valued at $273,682; 6,642 boats, valued 
at $1,175,017; fishing apparatus used by vessels and boats, valued at 
$503,985; shore and accessory property to the value of $2,669,135; 
and cash capital to the amount of $656,200. The forms of fishing 
apparatus, arranged in order of value, are: Seines, 825, valued at 
$201,390; gill nets, 2,092, valued at $114,055; sponge apparatus to 
the value of $71,145; trammel nets, 516, valued at $44,910; tongs, 
2,377, valued at $15,506; otter trawls, 422, valued at $13,755; lines 
to the value of $13,534; stop nets, 136, valued at $6,810; dredges, 
198, valued at $5,950; and other apparatus to the value of $16,930. 
The use of the otter trawl, introduced in the shrimp fishery at Fer- 
nandina, Fla., about 1915, which is spreading rapidly along the Gulf 
coast, probably represents the most important change in apparatus 
since 1902. 

The products of the fisheries in 1918 aggregated 130,923,583 
pounds, valued at $6,510,310. Of this quantity, the west coast of 
Florida produced 54,753,639 pounds, valued at $3,420,363; Alabama, 
5,609,219 pounds, valued at $230,567; Mississippi, 20,592,089 pounds, 
valued at $762,770; Louisiana, 24,953,876 pounds, valued at $1,419,367; 
and Texas, 25,014,760 pounds, valued at $677,243. The more im- 
portant species taken in these States were black drum, 2,011,288 
pounds, valued at $49,140; catfish, 851,265 pounds, valued at $40,072; 
croaker, 714,692 pounds, valued at $43,446; groupers, 5,935,825 
pounds, valued at $235,406; menhaden, taken mostly in Texas, 
14,392,920 pounds, valued at $109,939; mullet, including roe, 
28,641,364 pounds, valued at $1,318,379; redfish, or red drum, 
2,986,180 pounds, valued at $175,109; red snapper, 9,429,802 pounds, 
valued at $609,312; Spanish mackerel, 3,494,845 pounds, valued at 
$251,197; squeteagues, or ‘‘sea trout,’’ 4,960,738 pounds, valued at 
$414,593; shrimp, green and dried, 27,142,999 pounds, valued at 
$1,098,427; crabs, 821,244 pounds, valued at $34,529; and oysters, 
23,754,465 pounds, or 3,393,495 bushels, valued at $1,106,725. 
Compared with the Bureau’s returns for 1902, there has been an 

increase in the products of the fisheries of 17,226,613 pounds, or 15.15 
per cent, in the quantity and of $3,016,114, or 86.31 per cent, in the 
value. Compared with the census returns for 1908, the increase 
amounts to 12,649,583 pounds, or 10.69 per cent, in quantity, and 
$1,650,310, or 33.95 per cent, in value. 

Following are comparative figures of some of the more important 
species taken in the fisheries of the Gulf States in 1902 and 1918 for 
which there have been long-established fisheries: Catch of mullet, in 
1902, 27,233,322 pounds, in 1918, 28,641,364 pounds; pompano, in- 
cluding permit, in 1902, 548,344 pounds, in 1918, 271,555 pounds; 
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redfish, or red drum, in 1902, 2,607,881 pounds, in 1918, 2,986,280 
pounds; salt-water sheepshead, in 1902, 1,974,815 pounds, in 1918, 
1,558,514 pounds; snappers, in 1902, 13,995,660 pounds, in 1918, 
9,547,901 pounds; squeteagues, or ‘‘sea trout,” in 1902, 4,789,047 
pounds, in 1918, 4,960,738 pounds; and oysters, in 1902, 34,115,935 
pounds, in 1918, 23,754,465 pounds. The total for these species for 
1902 was 85,265,004 pounds, and for 1918, 71,720,817 pounds, a de- 
crease of 13,544,187 pounds. It will be noted that the falling off is 
confined largely to the oyster industry, the catch of other products 
changing but little. The falling off in the oyster catch was probably 
due chiefly to loss of men to war activities and to transportation 
difficulties. 

In connection with the above comparisons and with the efforts of 
the Bureau and other agencies to increase the use of fishery products, 
particularly the neglected forms, the following comparative figures 
for these years are of interest: Catch of black drum, in 1902, 418,875 
pounds, in 1918, 2,011,288 pounds; crevalles, including blue runner, 
in 1902, 100,105 pounds, in 1918, 507,005 pounds; cero and kingfish, 
in 1902, 152,700 pounds, in 1918, 465,860 pounds; groupers, in 1902, 
1,112,258 pounds, in 1918, 5,935,825 pounds; menhaden, in 1902, 
12,500 pounds, in 1918, 14,413,942 pounds; Spanish mackerel, in 1902, 
1,583,891 pounds, in 1918, 3,494,845 pounds; and shrimp, in 1902, 
12,366,915 pounds, in 1918, 27,142,999 pounds. ‘The total for these 
species for 1902 was 15,747,244 pounds, and for 1918, 53,971,757 
pounds, an increase of 38,224,513 pounds. 

The following tables give the comparative statistics for various 
years from 1890 to 1918 for (1) five important fisheries which have 
been long established, and (2) five fisheries of less importance, show- 
ing their development and increase in recent years. 

COMPARATIVE STATISTICS OF PRODUCTS OF CERTAIN FISHERIES OF THE GULF STATES, 
Various YEARS, 1890 To 1918. 

Year. Mullet. Redfish. Snappers. |Squeteagues.| Oysters. 

Pounds. Pounds. Pownds. Pounds. Pounds. 
TOO. MEng LS 4e 8 orate 15,185,117 | 2,160,767 | 4,527,920] 2,959,433 | 20,587,098 
TSO aos cea sees ssa ee eae eieeas | 15,351, 886 2,257, 944 6, 224, 909 3,094, 103 16, 657, 138 
TOOQSIO TAD. CS Ee | 27,233,322 | 2,607,881 | 13,995,680 | 4,789,047 | 34,115,935 
1 os See, See Sec ee RSet Le at | 18,853,000 | 13,028,000 12,819, 000 4,090, 000 44, 403, 000 
TOUS Sete te Tg Le TAIN IRS CON SE | 98°641,364 | 2,986,280 | 9,547,901 | 4,960,738 | 23,754, 465 

7 3 c i ys Year. pd aa Crevallés.2 | Groupers. cane Shrimp. 

Pounds. Pounds. Pounds. Pounds. Pounds. 
T8OOS 2. AAS eee nto at ee ee eases 5 136, 053 430, 499 427, 781 700, 459 7,451, 350 
WOT. Sra shisha ho Bee ea PR 117, 825 93, 640 853, 618 726, 676 6,791,025 
TO0QL AL Mae Aiea se OW er Oe 418, 875 100,105 | 1,112,258 | 1,583,891 | 12,366,910 
1908 Sh eR ABS | x RR eee le RAIS EAR 276,000 | 1,625,000 | 1,486,000 | 12,561, 001 
TOUS.” Nahe Ae arg ee Soe De cate sae 2,011, 288 507,005 | 5,935,825 | 3,494,845 | 27, 142, 999 

| 

1 Probably includes some black drum, for which no separate figures are given. 
2 Includes blue runner. 

The following tables contain statistics of the number of persons 
employed, the amount of capital invested, the quantity and value of 
the products of the fisheries of the Gulf States in 1918, and com- 
parative statistics of the products of the fisheries for various years; 
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also a comparison of the extent of the fisheries in 1902 and 1918 and 
comparative statistics of the oyster industry for various years from 
1880 to 1918: 

FISHERIES OF THE GULF StaTEs, 1918. 

Florida (west coast 
Items. only). Alabama. Mississippi. 

PERSONS ENGAGED. 
Number. Value Number. Value Number. Value. 

On) vesselsifishing= = see se-eccero=ei- G230 ee eee poh Se eee 60] asesttecee 
On vessels Soe SE Seysceieise cel (0) | Beeecme oy 33) \eesnctemise 66; ses atee es 
Mtn: SHOREvSMENICS ass steer eccee ee Os OU) | Bieeleoiiar tle 3603] sere ei 673, |Reeee 
Shoresmen ses ss ese cote serinese ote tshohs) |Ecossecacues 300} | eee aee: 1,527 |--2222525 

Mota lente eases fees acs sc te Gy ep IS) Ss = Ss Se oer ((sH ie sepeseeeee 25867 | seulsacecen 

INVESTMENT. 

Vessels fishing: 
CE asoOline ween sse eee icasce se. 33 $92, 630 11 | $31,600 10 $16, 900 

Monnagessi eect se cee nels 360) Secrest LOS) jase cack ST |eekaeiese 
(OS 1 SS oconee Ose EeReee] hoes Aeaemeee ZA OAG: | iererckaate atm =e 9490) Seecccsese es 2, 640 

Salle. sescte cos seatececsmcncins 62 309, 800 4 15, 000 115 184, 850 
TONNAPC) 2 Sec secre cineca 2,009) ee nee ZLOTE ers ace ae 134694 2255-60 
Oich ie hohe sors. |e nc coe cuca. ile 520) | eae eee 1.500; 33 aceon 33,175 

Vessels transporting: 
Gasolinestt qiteoc 5) tebe sc. 34 105, 800 11 15, 200 10 18, 500 

PO cece ee ree 1072) 58. ees! 124) (SSS See oe 
DON ANAG| Wee eee DV 550i [pc cee aa ee 2,195 
80, 650 5 2,900 25 35, 625 

He nO IOe 0 ee en eeeee AAQG| coe aeaee 
mR ae en A gare pes = O75 | Saleen eas 3, 055 

128, 900 208 6, 865 449 21, 985 
Boats, power Lb Sih Senet eed a ane 1,018 438, 962 82 31,325 154 77,520 
Apparatus, vessel fisheries: 

SOLILGS See eee oeta oe aicisjnre eisirintc 1 GOO! Apes etatets alate| aaa 79 19, 560 
PRTG UN OLS eee ae eric san site (cee saaceiie@e|ee sci sme re 8 600 8 800 
Gillmets ae he. 2 22 os S55! 45-55: 6 IANS Boer SOEECH BOBCceeneellocsouceosond HaGecntene 
GTA OSE ene ee re ee ee aycied alll ne cantatas BLOM) | Boesooosdn6s 680) [ence horeeed 40 
Ottonirawistts.. 2.) Sao. 2523. 16 720 3 120 2 50 
UTGd LOS sameeren ere Mee ea os serias meine all decision cies ec(Samaltemacce=| aa asatjtac 171 5, 100 
TON ES=seeti ese cee eo ac 12 120 3 22 8 48 
NDONES) BPP ALALUS ame ee eee eal ier iarsieicietic > PLO F Setctereeiclerete= tea ener lames ne aece | neeeneaee 
Other-apparatwss s+ sos... s.[|ele ae ecw se 2 Sete setermate cies | aie Selecta meee teen |Cemine oem 

Apparatus, shore fisheries 
GIN OS teen see eset Re ee 163 61,175 3 600 19 4,710 

Mrammelmetsessss! seen nes 146 11,990 138 9,710 89 8, 900 
Gules pestle cee yn eye 1,795 106, 070 6 OO acc dseecenelas, “seek eee 
SLODENEUS Ms estes eaten ees 136 its Us Sse aosocced posceceoce Pdehoaceasacs bosandaenk 
IDTHaVSS = eee Se RS epee ene ee PMG) | Soseonccoone CO RBBE BESS ee 363 
Ottertrayils st! Bee ee 107 4,770 43 1,720 101 2,525 
MONE Seep ere sacneacece os. 284 2,616 224 1,680 365 1,825 
SHONEO ap panaulseterm ce es. (esis cciccces = CORED) bsoeedaseubo| lbSadoncmcl Hoasecdecascl|Sooscobass 
Otherapparatis oh eee ee aE See IPSS | soeeccosooae 144 oo eeSeece 1, 060 

Shore and accessory property. ....|------------ CURT sl RRS iS PO} | eeeeee ee 786, 109 
Cashicapitalbesssesanemte ee tee See 219) SH | ioseoncsese- 23 900 So ace canes 206, 050 

OLAS EE Aer eee re asa oleae eS ts DANA DEG Ion Se soca BBN Gl Eon soaannee 1, 433, 585 

PRODUCTS. 
Pounds. Value. Pounds Value Pounds. Value. 

Asn berfishe Sees 8 hee 11, 100 Pe ee codk agosded eecoseeses 900 $45 
Aneelfishiz. scecenceeceee ste ceimcca. 20, 825 798 6, 900 $208 oo 550 ccmacicis|welscciemase 
IB ATTACUGA 2. = i= cts eee emieiececyaicierer 4, 860 PRY) \ so 35cR dasa SOSoboeoed Dopeaaseeecad peeeoces ac 
Blacktd rum: scaceeeee eee eee eve 57, 420 1,735 12, 200 593 13,777 507 
Bluefish: 

00 (sh 0 ee ee se ee 246, 168 17,411 8, 750 275 2,566 190 
Salted. 22055 eee pcos 12, 240 O15 || Pees cats vo- 085] scan Se ee see | mee eee 

Blue runner or hardtail 
DOS Mie ycreeeamteehen seeeememccOcs 324, 648 6, 935 11,000 SRW ooragaesoodd|ccosdudesc 

Salat SOE een oe amennSeiecs Sau 
HM louTIM er seeaeen eos ee teehee lee 
GTOUPOLSsaseete sete ecenceeeekee | 
GrnintS ae eeseeeoscess voce eseeessoe 

267,940 
9, 883 

37,381 
5, 626, 329 

87,349 

38, 607 2, 300 
244,000 | 10,485 

2; 700 59 
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Items. aie ied coset Alabama. Mississippi. 

PRODUCTS—continued. 
Lae Pounds. Value. Pounds. Value 

36 ee ees 2 ee ey 

2,704 2,000 $75 8, 800 $288 
2,126 9, 600 312 18, 517 966 

BEG ise cid ie wid ciclo meso his SEE ELE SS | eee sieve 

65.279) (eee ce ve sels eee 11,050 80 
669 J2e. . coccds[3| Sena Sectae 5 RES See eer 5 
23) RS ce en Seer oes Se 

Hreshs scseeteerss eevee et aee = 22, 569, 736 973,129 | 1,693,520 67,540 | 1,229,948 46, 801 
Salted? 26e-Se24- tec cesee es. 2, 453, 930 177, 974 6, 000 275 209, 498 15, 632 

Mullet roe: 
Biresh Ae © £4 Beer a3 322 asec s n= Maeee cs eceacis eine acer LO} |e Sh PRESEN Soo 
Salted 

Permit 
Pigfish 
Pompano 

resh 
Salteds-c5h--. 25-2 ELAR se 

Porgies 
Porkfish 
Redfish or red drum: 

resh 
Salted 

Sailotsichoicas-s-s- see seeres es se 
Scamp 
Sea bass 
Sergeantfish or snook 
Sharks 
Sheepshead 6225.2 ese 988, 662 32,627 28, 050 1,465 67,612 4,482 
Snapper: 

[MEAT ST. OMG etc oie taln es etoertnfsterstarale 103, 999 Cel Rape Pee| Seacoo oo Roe censure occ aros0etc 
Miurttomas ticles keeee Sear 14, 100 BOA Lect eee 12 |e bierctete emia tence Ree eee elects 
ea Mi arenes ee PEE Sp 7, 230, 168 455, 640 798,400 | 49,075 98, 232 6, 877 

Spanish mackerel: 
ROS Ta as ae 2 Sere Ire yd 3,408, 701 244, 026 4, 284 277 11,531 966 
Salted sty Ra ee ee oueaeae 27, 200 1, 505 | cercrosorctoeees ee eaecene| seas eae eee 

Spots. cater RL eat 37,977 1,519 41,700 1,423 19, 090 774 
Squeteagues, or ‘‘sea trout”’ 

PTS gc ciate sia sce ene byrcr creel on ae 1, 630, 686 145, 534 138, 630 6,611 356, 070 28, 874 
Salted Acre Ares s hy 31, 625 3.772) bce cesta ei Be ee oe 

Sturgeon 2c. ss. 5b eee eee 4,915 620 2,938 L25iiiangescaeces si neeeecae 
Sturgeon caviar and roe.--.---.--- 12 12 60 45, |---.- ese Ae eet ccc 
Manes sot cte so ee eee eens ete 600 30 Rh coc cele coe ciecincel aoiemce ene cuee hee eee 
Tarp Olen j= 2 steer = ee rose ree 1,800 180 Be. 2 cle os dalsmcmeniceel| acisivie <a cieser ey ee eer iat 
Mellowtaills. c<sssdssgs ft oeonce ss 31, 735 1, SB Zn) Beier ete ea ie etal Siege etal or oral te 
Shrimp: Green 3, 250, 468 9, 147, 445 319, 595 
Sea crawhshPe- cs... Cae ebteccesc(m= O22. OL5 i = 16 [064 [eno oc nies cere eiaeieiriel| ee sete tatersistere ilar eeietcter ee 

216, 025 5, 607 
9, 000 2,275 

5, 600 3,900 
337 20 - 

Clams 2hardscsosice = sess eee oe = 160s ST 25 143836 4 Pace ates er sami leis nlaia| wim ta ele olefetnlctetefal|lereretarete .- 
Oysters: 

Market, publie:+....-22i82__2- | 2,602,446 121,049 651,126 | 22,690} 7,503,209 | 259,414 
Markeb private. 22 cmc necrecces 13, 496 771 190, 575 15,485 | 1,403,514 47, 912 
Seed) mulblic.g soni. net ote (HAE aR cca a cetions se 190, 190 Ye emomeenereer|isch hace 

Conchisvco5 2 ssectigcc aes mesceeetwives 2,000 N00) ace Aeeoree a Beescnaasslcccodsccdhoc<-sllnsosis-5 
Sponges: 

(HONG onceenceccessocsSuoesHe 2,022 PG | RE SEB SSSOe 6 Eoaeoeonad pocoodsacdesc”) Haden ss> 
Grass: Ae o.oo ieee ey te 73, 033 1D, WOR ssh Ae dae ORE SE Ss: ee al 
Sheepswoolls << o.<irecjoestnmtwin = 276, 168 Gy (ays (he) ON ee SR Ree es ele ieee cease) Adopcoec 
IWATE 55.2 icreis Ja Nsaciei cei oeasielaeins 9,324 COREL) E Ame saonee Mlebdbecegadhcode= Hoe ocdalietonse= 
ViellOWectue veseeneseeencrienacse 91, 641 BEST ee teks on = Ga | pete attache laicl| Soi eraletaal ater telelal| etter tao 

otals, 22 cj. cie times Sstocrorsyeoraths 54, 753, 689 | 3,420,363 | 5,609,219 | 230,567 | 20, 592, 089 762,770 
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Items. Louisiana. Texas. Total. 

PERSONS ENGAGED. 
Number Value Number. Value Number. Value 

Onivessels fishing. ...-.2-42-.---.- G5 feet he. B57 see =e er 1 TOL a eee 
On vessels transporting. ......-.-- NOB i Cie setae sien eremeriom etme ametec een ee 297 |: eee 
Imishore'fisheries*. 5-222... 21093: |teee = eee or 1 O7Or Seer 1 BOM ois aT ES 
BUGrESMON Eset asoecnscas Scene eee 1 QOS ese Shee eee 459} Reece SUO59» ee ee 

Total Matas yeh ey Me. ANIOL, |eekee eee ee i313] eee 14888; |ueet anes 

INVESTMENT. 

Vessels fishing: 
SHERI. nooobonecdeddaseceesd|jecsoséusesee $$50, 000 

ROMNRLO a neeee ee aces |becercacsccelsaceasacees|,  — 2hViliccescceccil. . ~2l 7 |e emahee 
Outfit 14, 800 

Gasoline eee os cee soe ae 2277 915 
MONMAPORE ese eee MeO eee cece ie ee BET oe eee |P  e E BO 

_ Outfit 63, 098 
SOUS ge apap Beene ee ae 611, 410 

MONAT Meeereece seems) oN ey POA ee cece | 9 a TBD wie cra! ey ow 1 4 GOGn eine ae 
Outfit 150, 140 

Vessels transporting: 
Gasoline 237, 940 

ANG AWE Ee Ose SEO ROS CADIS IO as = ital Ol eee geile, Sie |erecgie meee [eres rein Mamma Lol t ays (pee Ca 
Outfit ; 40, 794 

Salle aee a saccaciscec ces eel 6 TB 3é UU | Seeeas aceel|aeerec Gree 86 132, 575 
PROTA PO erent el UB) || soanoaaece lana once ax Sadeeseces (DOO | Sts emer 
(OTIC Soo sdnaeoe Pea REE Set Renae aeeeee S20 peetee |e nen |S coke tren sees 4, 850 

Boats, sallerow:, Ct... 52a. ----.- 4. 1,072 39,040 790 68, 020 4,538 264, 810 
IB Oats sPOWELENE eee nee nates 690 | 311,100 160 | 51,300 2,104 | 910; 207 
Apparatus, vessel fisheries: 

Serres sees 14 3, 920 33 9,745 127 34, 825 
TUT NTTGY | TIGUSS oe SR e GRAB Aes Obs APRCepobrcae MAaeReaerer 3 260 19 1, 660 
Gillinelsheeeee sete acs aca| ewes ces ae|a odaasiee : 6 90 Bel2 210 
TOTES Sb = ett eee ee a ee a ep RE 20 eevee cee IOVS) |sactassses ac 7,044 
Otteriirawls-<- 32.1.) )<2.<%. i. 1 QDI sas ceisisinie sou | sss aeierests 22 915 
TD)ROGITES 32 OS oe 25 750 2 100 198 5, 950 
LOM PS aero yaaa s,s 27 207 93 476 143 873 
Sponge apparatus..........- Edlisecterccee ce |lnae obs sence] seaubee accica| Saaaceieee [tas saeceeaass 210 
ORHSHADPARAWISH ert ca8- 4-6 oa |a9- asso aaa oo o.2stllmamclanys cin aisles ie ese aoe senate 3 

Apparatus, shore fisheries: 
Scincs see ean acy ss 73 316 71, 955 197 | 28,125 698 | 166,565 
M[rammelnetsee.o2 s.seee. sce 62 5,475 62 7,175 497 43, 250 
Gillinetse eee ee eee ake a Se 279 7, 725 2,080} 113, 845 
LODO US oes seelaisteteie sie ietaal| Scie aieoia cee sistal Ee ctnis wists siala(d| ta Gicieleie et scidllareiclete states 136 6, 810 
TSTTIEG Meee Ae th ee ane ore aah Pee FON ae TEAL OD) eye en 21880) ll ches ce ese 6, 490 
Otteritrawise--2 2-22.44 149 93 8254| Ss ease n sl eee 400 12, 840 
Toneseatesss fees eens 1,031 6, 459 330 2,053 2,234 14, 633 
SYosire AO OnE RS sooccuacreleaoUnEcs 5nd eeee Soran BAR EEBeaTeaa Gbepsoccna) Maeroseas ae 70, 935 
Otherapparatvs 2222 52322 eee LAL AYN ee eee ae a aoe oo) 16, 927 

Shore and accessory property .....|.-..-------- OTL 621 |e ALS Q4ARs Cea ss aes Se 2,669, 135 
(Cashicapi tale asec vatie eee mene Ge coe 5 fal. 170, SOO eee senna 3654007 ee Boones 656, 200 

TO La eee eee es aaah EO KS | My THATS ISSA pees 890/51 000| pease ees 6, 587, 859 

es Pounds Value. Pounds. Value Pounds. Value. 
J ATMO CHIR, 2023 Se pes Chen ee Badd IGE SRE O SEE Eat ate POs een neem ee 12, 000 $458 
Wreelfisht Cs e065 2 ease. ces 360 $18 124 $7 28, 209 1,101 
PATA CU Aer eee noe of forsee macros ase as, cee maa aa miwesisn Saale sonoma ees 4, 850 ”932 
Black drumeeeste. ccc: lisuec ss... 54, 455 1,911 | 1,873,436 | 44,394 2,011,288 49,140 
Bluefish: 

TINS NEE S48.) os nooo ae ee ee Ee 3, 238 418 260, 722 18, 294 
SAlLC dee See EO ee idle mosscses Sie | eee os 12, 240 915 

Blue runner or hardtail 
FRET tN ps Oles Ae CLI ENE FI Neon Pe ea © ey ete fae 335, 648 7, 265 

FSP RIGYH so ses tte oa ee | a gee | cage et 65, 430 2,734 
TESTED sesso kos le gs ee eS See (Se Nn OD) KO a Tem toe | ee eee 50, 955 2,045 
GTN A A Tce a 480, 420 18, 955 262,647 | 16, 407 851, 265 40, 072 
(Sear | ATTEN 5 ate ces Bvt fog | Pe ae SO eR | ies aoe) |e mrs ee eee Is teers 465, 860 31, 903 
(Cinailin aiarel clone ee oe ee el ee eee cena sosece cece Mes er Becud|eccceneese 300 12 

105, 927 3, 800 
714, 692 43, 446 

267, 940 5, 402 
9, 883 334 

MIO CT Smee ae eee ee ld 21, 546 1,919 162, 361 12, 834 297, 760 22,172 
(Groupcrsm ee en eee seca 20, 000 1, 000 20, 840 843 | 5,935,825 | 235, 406 
Grunts ns 5. eee Ee eet ioe lecaoeoonanc place salar 1,000 100 91,049 3,777 
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Items. Louisiana. 

PRODUCTS—continued. 

King whiting oi Se eed eS: 
Leather jacket or ‘‘turbot”’ 
Menhaden: 

Fresh 

POPEICSie! passe nace saceeene-wsmcsee 
Porkfish 

Sergeantfish or snook...........-..- 
Sharksr: 54.24. 4 ease eee 

Fres 

Spot 
Squeteagues or ‘‘sea trout’’: 

Sinteeon..4-6ec-aacasssentcsenecese 

Trartlost .24see ea assecickie-accaseas 
Clams; hardhss fete: sso26 ee. ooo ad 
Oysters: 

Market nu blichas=="eeeen ere 
Market, private 
Seed pu blicue epee 

Conch 46 7 ROR. ee ee eee } 
Sponges: 

Glove 
Grass 

1 2,361,132 in number. 
229,100 in number. 

Pounds. 

2, 000 

12,571, 861 
743, 546 

919, 254 
6, 936, 167 

24, 953, 876 

3 20,109 bushels. 
4 2,138,356 bushels. 

442, 480 
207, 325 

1, 419, 367 

5 1,227,969 bushels. 
6 27,170 bushels. 

Texas. Total. 

Pounds. Value. Pounds. Value. 
FP SERS Pe |e ee 7, 344 $336 

39,965] $2,514 120, 609 5, 581 
35, 974 3,328 99, 279 6, 732 

Rip saoasee bet poe 7, 756 357 

14,118,340 | 103,080 | 14,392,920 | 109,939 
Meare at nec Med 21,022 669 
a ae che et eee eee 650. 23 

53, 275 1,809 | 25,871,656 | 1,105,073 
eae een ie ee 2,669,428 | 193, 881 

Fe CTD, || eh aN 10 3 
pa pcan ewe ay cerae eae 100, 270 19, 422 
Peeitas oh beeen 8 7, 865 294 
§ SRA e Oe eee (B26 Dries Ji 6, 596 250 

14, 548 2, 007 260, 615 30, 940 
rere Collis <4 3,075 520 
Wi Ale kts a aad ings 58, 142 2,491 
SS I ee Ses S 2, 400 144 

1,336,535 | 80,468 | 2,978,859 | 174,743 
See oe Be eee [EVN Peart 7, 321 366 
Pe sata Layee 21, 132 809 
SS one seen oak 300 10 

6, 625 350 58, 349 4,136 

80, 887 4,697 80, 887 4,697 
Pe | aoe ees, 6, 500 455 
ER ned ||P We AP Af 73, 745 2, 568 
Biraeich! 2 | ios tee bh 3, 000 89 

197,662 | 12,642 | 1,558,514 73, 260 

Pree ee eee alec f= 103, 999 4,359 
Fa teat Vis | ELL AE bidinh 14, 100 564 

1,243,002} 93,720] 9,429,802] 609,312 

41, 354 4,197 | 3,467,645 | 249,692 
27, 200 1, 505 

165, 392 7, 046 

1,613,370 | 119,328] 4,929,113] 410,821 
Wipes eae Sh ENE ee ano: 6 31, 625 3,772 
Pid ge tied [PEGE eee 7, 853 745 
Seale ab mia: cisincd| accelerates 72 57 
Reh tae eae: (Goan: 600 30 
Ba a AE SR Balbo ak 8 1, 800 180 
Seer tee b hibit bk 33, 935 1,647 

164, 067 8,791 | 26,399,453 | 891, 102 
tate SVS Safes S Seal ta cease SO 743, 546 207, 325 
Spilehs bebes ll doe abe 322,015 16, 064 
Requesoe ster ie || Ba ee P 560 56 

193, 244 10,672 1 787, 044 29,479 
700 175 29,700 2,450 

aarere oY fee: ene 24, 500 2; 600 
2, 850 990 37, 269 13,778 
6, 671 447 76, 738 5, 114 

epsrayesaraiaraspspeid terete er aeeacTes 3 160, 872 14, 336 

3,292,457 | 140,046 | 414,968,492 | 577, 102 
52, 031 3,564] 58,595,783 | 528, 128 

eg eataa late sieved (seers 6 190, 190 1,495 
Speer | ise : 100 

2,022 24, 
73, 033 12,12, 

276, 168 675, 78 
9, 324 2,811 

91,641 | 34, 187 

25,014,760 | 677,243 | 130,923, 583 | 6,510,310 
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CoMPARATIVE STATISTICS OF PRODUCTS OF FISHERIES OF THE GULF STATES, VARIOUS 
YEARS, 1880 To 1918.! 

Florida (west coast 
Years. only). Alabama. Mississippi. 

Pounds. Value. Pounds. Value. |P ounds. Value. 
TRRO ME ear d- teases sate behce 8,376,335 | $564,819 | 3,541,500 | $119, 275 788,500 | $22,540 
THD 7/ Ne gas ak eee tonac waSee rhe an Bal eaGeateeeac! Stele osoene se senate | neal Sree anae 6, 548, 175 189, 716 
SBS Reset i Soe Ue eee Se ee 19, 597, 084 802,282 | 1,633, 589 75,560 | 7,883,010 231, 712 
GROUSE atk 2k AMES Sed Sees 23, 597, 240 948,845 | 4,560,269 | 146,841] 8,933,339 | 250, 884 
TASS) SE i capa ph a ae Rk 27,418,562 | 1,064,139] 4,776,968 | 154,871] 8,131,401 | 245,699 
SLE SE SR ee a 28, 255, 219 944,793 | 4,699,381} 134,438 | 7,829,685 | 192, 298 
ODD Eee oe sown SOS St OFS eee 48,120,019 | 1,462,166 | 9,351,447 | 266,682 | 23, 426, 965 553, 220 
TOUS ee Ge AP Sh 37, 566,000 | 2,120,000 | 10,665,000 | 387,000 | 17,302,000 | 459, 000 
[ORES cqaRede a: DEP ta aoe ae ea are 54, 753, 639 | 3,420,363 | 5,609,219 | 230,567 | 20,592,089 | 762,770 

Years Louisiana. Texas. Total. 

Pounds. Value. Pounds. Value. Pounds. Value. 
6, 996,000 | $392,610 | 3,858,875 | $128,300 | 23,561,210 |$1, 227, 544 
18,455,489 | 579,504] 6,282,489] 256,250 |.......-..---|----- Bie? 
19,121,056 | 612,820] 6,609,161] 271,257 | 54,843,900 | 1, 993, 631 
20, 947,239 | 621,048 | 7,357,800] 297,258 | 65,395, 887 | 2, 264, 876 

TSQOIS Sy RI kas. Ce aT 20,789,203 | 660,134 | 7,959,400 | 313,832] 69,075, 534 | 2, 438,675 
180 7H oR BREE PAR AS 17,401,788 | 713,587 | 7,174,550] 286,610 | 65,360, 623 | 2,271,726 
TIP See aay ee 24° 754,135 | 858,314 | 8,044,404 | 353, 814 | 113, 696, 970 | 3, 494, 196 
OUR INR ear sath he: | ted SE 42° 302;000 | 1,448; 000 | 10,439,000 | 446,000 | 118,274,000 | 4, 860, 000 
LOTS Serene Ee Wet Ne 24) 953,876 | 1,419,367 | 25,014,760 | 677,243 | 130, 923, 583 | 6,510, 310 

1 The statistics for 1908 in this table are from data published by the Bureau of the Census. 

COMPARATIVE STATISTICS OF EXTENT OF FISHERIES OF THE GULF STATES IN 1902 
AND 1918. 

Persons engaged. Capital invested. 

States. 5 

1902 1918 Increase or decrease. 1902 1918 Increase. 

Number. | Number. | Number. | Per cent. Per cent. 
Wloridameyseeaee 6, 416 5, 161 —1, 255 —19. 56 | $1,945,320 | $2,404, 245 $458, 925 23. 59 
Alabama......- 1,098 783 — 315 —28. 68 328, 285 334, 741 6, 456 1.96 
Mississippi. ---.- 4,344 2,867 | —1,477| —34.00} 1,270,408 | 1,433, 585 163, 177 12. 84 
Louisiana... .-- 5,027 4,191] — 836| —16.63 789,723 | 1,475, 188 685, 465 86.79 
Texas -.0 2... - 1,144 1, 886 + 742 +64. 86 373, 724 890, 100 516, 376 138. 17 

Total. 18, 029 14, 888 —3, 141 —17.42 4, 707, 460 6, 537, 859 1, 830, 399 38. 88 

Products. 

States. 

Pounds. Value. 

1902 1918 Increase or decrease. 1902 1918 Increase or decrease. 

Per cent. leur eene. 

Florida... .. 48, 120,019 | 54, 753, 639 |+ 6, 633,620 |+ 13.78 |$1, 462, 166 |$3, 420,363 |+$1, 958,197 |+-133. 92 

Alabama....| 9,351,447 | 5,609, 219 |— 3, 742, 228 |— 40.01 | 266,682 | 230,567 | — "36,115 |— 13.54 
Mississippi-.| 23, 426, 965 | 20, 592,089 |— 2,834,876 |— 12.10 553, 220 762,770 | + 209,550 |+ 37. 87 

Louisiana...} 24, 754,135 | 24,953,876 |+ 199,741 |+  .80 858, 314 | 1,419,367 | + 561,053 |+ 65.36 

TEXAS Soa cinc 8, 044, 404 | 25, 014, 760 +16, 970, 356 |4-210. 95 353, 814 677, 243 | + 323,429 |+ 91.41 

Total .|113, 696, 970 |130, 923, 583 |-+17, 226,613 |-+ 15.15 | 3,494,196 | 6,510,310 | +3, 016,114 |+ 86.31 
ee ee ee SS ee 
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COMPARATIVE STATISTICS OF THE OYSTER INDUSTRY OF THE GULF STATES, VARIOUS 
YEARS, 1880 To 1918.! 

Years. Florida. Alabama. Mississippi. 

Bushels. Value. Bushels. Value. Bushels. Value. 
TSSO SAS ahs Gace eeteceanen 58, 600 $10, 950 104, 500 $44, 950 25, $10, 000 
TBST ens ede enc Soke s capo 2 (2) (2) 2) 581, 100 118, 974 
TSRS Race ofan As Be BOs ees 181, 445 44, 448 76, 125 32, 174 767, 205 157, 463 
SSO rere oo ch cite sien Book eas Sete 294, 871 75, 189 438, 425 96, 758 84, 503 167, 713 
1890 Se a an Seater 371, 081 93, 692 481,070 107, 812 806, 478 166, 672 
$805 aioe tt bee eee ee. epee 170, 518 46, 308 ) (2) (2) 2) 
TROT Sone. ob Sani See at aiereee 179, 715 50, 258 255, 053 60, 207 629, 713 110, 964 
19024 «jc Booman seer b some Sew 579, 587 124, 108 347, 460 119,773 | 2,405, 132 426, 222 
NOOBS e 3. chee eos eee eee nee 538, 000 187, 000 590, 400 172,940 | 1,067, 600 295, 340 
POM nnn | 5 Rb gage anne Seek eee 187, 462 109, 472 441,917 | 72,742 657, 670 140, 420 
POURED cnet ee aes See aes 373, 706 121, 820 147, 413 | 39, 670 | 3 1, 272,389 307, 326 

Years Louisiana. Texas. Total. 

| Bushels. Value. Bushels. Value. Bushels, Value. 
T8808 eos sestsc Fate ccceeeeeee 295, 000 $200, 000 67, 054 $47, 300 550, 154 $313, 200 
WSS7 ee ap 4 spears ees = BS SE meee 678, 227 215, 163 256, 199 88, 275 2 2) 
TRASH yi dome ete ets bleen he 719, 992 230, 820 341, 275 109, 633 | 2,086, 042 574, 538 
PSB secs 323 hee Sa Nae eh aye | 835, 520 269, 057 360, 600 111,400 | 2,774,919 720, 117 
1890 ose 22 4 ee Ase eae oh esse ce 841, 585 299, 896 440, 800 127,990 | 2,941,014 796, 062 
DCU epee coor: scemog set Cae (2) (2) (2) (G (2) (2) 
1897 esol: Wasck eens eset eee 959, 190 432, 668 355, 910 94,663 | 2,379,581 748, 760 
1902 vers. > Lect Seas Jags base es 1, 198, 413 493, 227 343, 113 100,359 | 4,873,705 | 1, 263, 689 
LU Ry aed Ceara pe pian EE eae , 623, 8 762, 800 497, 200 167,880 | 6,317,000 | 1,585, 960 
1 Ooo t eeirseaseter et CSCIC 4, 504, 402 1, 022, 72 434, 690 131, 609 6, 226, 141 1, 476, 966 
1918) << Sengsat eco ate, secs se 1, 122, 203 494, 299 4477, 784 143,610 | 3,393,495 1, 106, 725 

1 The statistics for 1908 are from data published by the Bureau of the Census. 
2 Statistics not available. 
3 Includes 506,639 bushels, valued at $118,328, from private beds in Louisiana and 188,514 bushels, valued 

at $44,166, from public beds in Louisiana, all taken by Mississippi men. 
4 Includes 11,250 bushels, valued at $3,000, taken from Louisiana public beds by Texas men. 

FISHERIES OF FLORIDA. 

The statistics of the fisheries of Florida here presented are for the 
west or Gulf coast only. The fisheries of this part of Florida were 
more extensive than those of Alabama, Mississippi, and Louisiana 
combined. The number of persons employed was 5,161, of whom 
623 were on vessels fishing, 70 on vessels transporting fishery products, 
3,600 in the shore or boat fisheries, and 868 on shore in the wholesale 
fish establishments, in canneries, and other fishery mdustries. 

The investment amounted to $2,404,245, which includes 95 fishing 
vessels, valued at $402,430, with a net tonnage of 2,429 tons, and out- 
fits valued at $98,563; 84 transporting vessels, valued at $186,450, 
with a net tonnage of 1,480 tons, and outfits valued at $22,444; 
1,018 power boats, valued at $438,962; 2,019 sail and other boats, 
valued at $128,900; fishing apparatus employed on vessels to the 
value of $8,151; fishing apparatus employed on boats to the value of 
$279,008; shore and accessory property valued at $619,987; and cash 
capital amounting to $219,350. 

The products amounted to 54,753,639 pounds, valued at $3,420,363. 
This represents 41.82 per cent of the total quantity and 52.53 per 
cent of the total value of the products of the fisheries of the Gulf 
Coast States in 1918. Compared with 1902, there was an increase of 
13.78 per cent in quantity and 133.92 per cent in value to the fisher- 
men for the west coast of Florida. Among the products of special 
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importance were the following: Cero and kingfish, 465,860 pounds, 
valued at $31,903; groupers, 5,626,329 pounds, valued at $222,215; 
mullet, 25,109,951 pounds, valued at $1,168,696; redfish or red drum, 
937,490 pounds, valued at $38,068; sheepshead, 988,662 pounds, 
valued at $32,627; red snapper, 7,230,168 pounds, valued at $455,640; 
Spanish mackerel, 3,435,901 pounds, valued at $245,531; sque- 
teagues or “‘sea trout,’ 1,662,311 pounds, valued at $149,306; 
shrimp, 3,250,468 pounds, valued at $81,408; sea crawfish, 322,015 
pounds, valued at $16,064; oysters, 2,615,942 pounds, or 373,706 
bushels, valued at $121,820; and sponges, 452,188 pounds, valued at 
$725,155. 

FISHERIES, BY COUNTIES. 

The statistics as to the number of persons employed, investment, 
and products of the fisheries, by counties, of the west coast of Florida 
in 1918 are given in the following table: 

PERSONS ENGAGED, INVESTMENT, AND Propucts OF FISHERIES OF West COAST 
oF FLoripa In 1918, By CouNTIEs. 

a f Calhoun é 
Items. Bay County. County. Citrus County. | De Soto County. 

PERSONS ENGAGED. 
Number. | Value. |Number.| Value. | Number.) Value. | Number.| Value. 

Onivesselsifishine - se - 25 soc. 20) sce re pe | Beans craree|| Ses cients a atc |sicieccic aol sccismeay= mal ocectarse 
WOMETESSE ISAT SOLID 2 seremanaia lms secie cia Geet can acer eee | teen cece luctnecmancloceacenc 22! Ve eececats 
In'shore fisheries=--.:-:22-....- GOOF aa sicerect OM ec een US Ob Pome sc PN eee 
SMOLCSIM Oller aeserticecicne Sele cic 26)||Seeh eee 6) | eee eae SE AEReeS (Py ees 

ASORHEY Les Ses ee Sheil Il ears 28i |e aes ae WAGs | Sectecvers SOS assem = 

INVESTMENT. 

Vessels fishing: 
Gasoline a cksecms cece acas 3 |$15, 000 LAPS LS A000) Sec memsc|csccse tcl mes sccmticelewceiei 

Monngroese. ececot eee (i ial ea are Min eee ote lnc teen ae le ace cen|seecoucme clhecscees 
Onthieesanas etches coal saeacicnoes Ng o2d:|saiceaces DOL Daoces cose looses oa ceisleseemek [oacceene 

Vessels transporting: 
(GASOLING Bere ese ers see cic | eee | enraeyere foes eerie ee [ee en fee oe eie crises 8 | $39, 500 

PL OT1TIS 2 Oona merce eee ese oe apeees | Meher erro eM A Rt tl ceseeas 1B Be eee 
OBTAIN oe once cee SAS SS eae [Steet [et el [SS aeteelUT ten [ eden mene 16, 000 

Boats, sail, row, ete. -52..----.- 59 | 1,705 4 100 130 | $3, 000 319 | 22,280 
Oats wpOWelacte-secercacee ccc 93 | 36,275 7 | 2,550 32 | 9,300 119 | 28,200 
Apparatus, vessel fisheries: 

LINCS Hee seca a wiee acces oe wefecce emaatee 240; | Seamaster aoc sees [acticece osc |oscce.n oc | scacene ces |e as ctonss 
Otienmtrawils aren sasachccelemsmewsicns locewme'sc 2 DOM eee sears lei eise eis | ate oer ele ce | siejsieyans ere 

Apparatus, shore fisheries: 
QLUGSAb 2 sects ecee ce ese 38 | 15, 450 2 LUOS | EAE ele cs cee 12 4,800 

Gill M6tSSe~ ss2 anes cect Sees 46 | 4,520 & 500 110 | 4,650 374 | 23,400 
SLODMICUS sm ante setmariere se ni oaere|| sacle s eel craisitetelels leaenwintes |aiesonetllarisciss scistc[eiasacass 51 2, 730 
IMCS ec a es Se eiek ee se se cise L655 cee Gd eee a eee se 235 tte talerstarets 120 
PRONE Scere stots xstne ns merece Sie 13 104 esate ence eee 8 56 4 36 
Other'apparatus...-=..=...|--+--.<<:- o | Sonoecer tees scee|ase- OS65b.| GAS Spoor Besoneeaed ncauedac 

Shore and accessory property...!........-- a (3 lV fal eee OF Glo |eea cer eos = LOSZI5) | Sos oceccei 27, 907 
Wash Ca pl taleeeees seen ecrta nom ine tee ee A Gy500) Seen een SOOO Mee ae seme; 13:j2004|Sacceeciees 27, 000 

“NOTES a aps se pS ee ee [eee 1089102) earn 1D} (01S) || eee (444) eee 191, 973 
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PERSONS ENGAGED, INVESTMENT, AND PRopUcTS OF FISHERIES OF WEST COAST 
OF FLORIDA IN 1918, BY CouNTIES—Continued. 

Calhoun . 
Items. Bay County. County Citrus County. | De Soto County. 

ERODUCIS: Pounds. | Value. |Pounds.| Value.| Pounds. | Value.| Pounds. | Value. 
Angelfish? 22 t0- occ cones s teens Sceteeeass| atasee pooner ca eaenewice 310 $14 5, 256 $186 
Black drum 275 C3 ees ees eae 7,350 262 17, 800 534 
Bluefish ! 

Mreshiss. 553. ccoeassescte 72,243 | 4,305 | 23, 468 ‘$1, 367 490 40 37, 908 3,411 
Salted tsscscseceemcsen wees 12, 240 Dt Fes al Pan MANN T S NF al Sire 

Blue runner or hardtail: 
MrOshe ee ooh ae eae eee 165,31 5n|/ 02, 4820 ecm eeee atc sce | sa cco ene loess 600 24 
Salted. 3-2oeesoeneeessccese aay: SION Her Re) tl een ane Oaceocos HeCnoSonod bencdace pdconceacslkscadcne 

Bonitoes sc ccseeumeacee seme setes 2558977) PL OSGi) 2 sence sales ccise ss aine ctor este cle'eleeinl seeiseine | Saee eet 
Catfish oo es eas ee saroe oes | se cee cae | Seeatece seca ewictel geese meenemee 22, 000 990 
(Care uite | amtai eGo gecce olene|eeseceasee|) scec ee I beosascalbnsceacal baeaded acd) Kons sace 3,011 240 
(Csi aE eh A ee ee oe EA ae eS bee cood| bacooboulboocoace 590 25 41, 287 1,391 
Elops or ten-pounder 

TOS cis 8 eer en eet aseeeaes 10,975 DAG No owe cect samosas fel cocsem<isee| Secnes ae 4, 280 134 
Salteding. ssc acsseeeeces 3,810 1bY7 | Reass SAR GAB Aceao beéckosedssle Sac eb aals Sacctaa Ao ta toemoe 

1 Ge ages Seenaeesecnsasscoses 2, 504 126 | 1,150 56 200 8 3,112 95 
Grolupersssn ose ct coecerer eee. SPA (EG) UB RSs |S Sos es5llagsooced bepecooncd|bopc ecwie|ia. 205992 712 
Grunts? Set yo Be es ae: 870 BO) PebcickcislAa sce ces Bas eae steolemien cee 2,373 84 
PTOPASHS | jdo us one cemesens coal eeeemeer ee lee <iepieel hes coc eae areas prec tetes aise seca 2, 286 84 
VOWS ose noe coe nea ee 10, 100 UP Bee Se eee Bobeooda Gaeeecas selekesssss 5, 332 160 
Gore ARDS ges bee Jeo pg ooc| psoce sense boocdead baceoseclacSatdad| bsoscboate bobscons 2,481 215 
Leather jacket or ‘‘turbot”’..... 3, 206 UGOR Perce alseceeooclecnostetee see ce coalceabetocce|tacsedes 
Menhaden: 

Wresnersc. 2h jose eee ee 13,325 29D) . ceiocsacloeoeseceleces ASG GOCE Re AS SUSEEA GESecanS 
Saltedy oc. Secececscceecm ace 4,360 V4, | io. Saeocl sees cae |soee sheen |acceceee (Steesee a sce Saeeeee 

Moonfishe-se2sse sate Soe eee 350 14s) seiseioe col seaiserwsta| se sion oe o's | screw eeie | aivereieente =| seereeton 5 
Mullet: 

INT ESN ccc oe eee oma ae 302,999 | 13,627 |133,575 | 5,281 |1, 120,219 | 50,372 |5, 629, 366 | 231, 136 
8965626" |"685'203 177, S40" *4. 800" bee ene ccs | mintsciciere | meee see eet 
28, 207 y 

650 

10, 678 
at 075 

33) 957 

8, 109 
Salted sccfececsseuscasnasse 7,321 

Sailors CholCesscc eee ase nae see eee cena nee eee | eiaeteatate 
Scamp)s.2c2 6h cee adcdaces des see 300 
Sergeanthishiorsnookec 2 s6—es se eeee meee aaecet en | saseares 
Sheepshead: +. <2: ss-ssasasce2 =< 7, 856 
Snapper: 

ANGTOVE. s siccdsosecdse cess 970 OSH sewes cease mes 7, 930 317 34, 249 1, 268 
HRGGLES SL ARS eas ee S645 139 NiS8s 220i Semcseceleeeceere aaecaterenlaaeeeene 12, 000 840 

Spanish mackerel: 
INreShis Senses oeeemecne 483, 734 | 38,366 | 19,994 | 1,201 |.....-.---|...-..-. 278,355 | 19, 664 
Salted ic. cc2smcle os siose ee eae 2520504|| 15.333)|- ceeaaloacbecce|ee-mstesos te eeeee | samemene eee ee 

Spot eee ee eee ae eee 1,570 63 550 TR eAsecesec hacer. 6, 420 210 
Squeteagues or ‘‘sea trout”’: 

Wreshe se 2 hae soeueeeteeens 110, 157 | 11,103 | 19,287] 1,493 | 101,083 | 9,216 | 483,167 | 43,574 
Salted ns acco ssecoeet nee 1,125 2 PG Bee AGB MACSBOeR CRors secon DEeieusa eroreecacuiltacdso5 

Yellow tailr es: ccacse encase se culeewe stores ceete nee seeeece sl scsescee 1, 500 60 1, 527 49 
Shrimp fis. 3 cess eet ee oe seen ecece ee ene| sees 15, 741 ie Bee ees MoSarene crercaaacal sdtmcscn 
Oysters, market, public...-.... 11, 760 (S10) Pemaeaee Sescppor 35,000 | 2,000 7, 560 450 

Motal seer ese nesses 3, 216, 919 |207, 939 |302, 732 | 15, 874 |1,354, 253 | 66, 093 |7, 330,374 | 337, 741 

a 

Fr ne a ee 
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Persons ENGAGED, INVESTMENT, AND PRopucts or FISHERIES OF WEST COAST 
or Fiorima IN 1918, By Countres—Continued. 

Hams Escambia Franklin Hernando Hillsborough 
Ges County. County. County. County. 

IOIISIOFNTE) TOS Ken NEAUID Number.| Value. | Number.| Value. |Number.| Value. | Number. | Value 
On vessels fishing. ...........-- abt) ||egenpece UD} | Sates sissies | 2b ac cee cladenatiee yeas 
(Onn vassal bneialy ayanbeyee oo = | ee 6 Saooced bese seeeos||-socochd bosesqe Saecssoc itd eee eee 
fimishoneyisheries- ~..2.-s.- 54" WGP [5 oo se ee 284s eee So leceeees 63) eeeeetee 
SHOLESIMOlie =o .co sc ece See aoe UN BR eR eae DSO Eee leecteee e|Meewcree LOW eter’ 

A Maye eee ae tats a On| eesecnce = 8925 eee oe 2) Meee SAL 1B 3 Wa ee ee 

INVESTMENT. 

Vessels fishing: 
Gasoline yeep seco ee eee 3 |$11, 000 163|$02.930))|c eee eeecl ace ccce 1} $1,500 

TTOUNALOSe Sakeeecna- cae 83) ||ooesecce 0 ees aoe! Soe SOEs [eeceeaee 8 Ee eee 
(OUTS sp are saeco sSee5ese Saseeueese PAS 7ANY | ene heoos Sh4 G30 eee eine Ce. |< cceee acne 440 

(SEIT ahi os ie gee Be 35 |263, 800 ZalbrS O00 Beer ore toes: 9} 21,000 
ROMA oes ee eee ae GG te |peceiase SON See ee | eee Re ib ee 
COURT oss ao eae seosaaeel Saeebesuee 27 SG0) seca Sh032t Me aac cleo ae ese [Boa 3,540 

Vessels transporting 
Gisaininie. 5. caned seheage ShpollkeAcsoased lacocotod Boopecsoed Feskerees Brnoeserss Sh aeerse 1 500 

SQiiniae Cam eee te oe aie eens AoiSels||(Naeiciste'atell cicla ciate Se os |b oSAsa cele vacate clucscsees a pees 
OTIC Hee ape ie Meee Sd Mentone se nancriscs| saccelennas | saneaasa| Meste coms ec ae cud eee eciae 45 

IBOatSs Saul. LOW, ClC.-- sos... -o- 25 645 68 | 2,585 4 $100 44 1,360 
IB OALS POW OLsesemenc ca acccee sos 55 | 31,200 109 | 69,687 2 500 23 6,600 
Apparatus, vessel fisheries: 

ATES Eee ee Ne ene SAA 8 BS oe Siyrite) ll eee ames (9 a Re al re atl |e 442 
Octermttawlse srcteomee eee nineo dee ealteeccene 14 (33) [Meas Se Sree | bE rks Pe ete te me oP ree 
ODS Seeee ean eRe oa ocaicic nce clacccmies 12 P20) ee esos oe te to oe | ncaeeeseeel eee 

Apparatus, shore fisheries: 
Seles yes Se oe. So 8 | 2,400 2A U4 400s hoes BE Sen ee 7 1,275 
Gailmetsesegt cee te 16 15300 41 | 3,960 8 400 48 2,450 
irammelinotssos.. sce seen 29RD O00 evans | See aees| Sane aoa clece coset as ccse ees eomeeeie 
SCO DEO LS seeene nee eee ie |e oe onal oe te eal ye see le Amel ci Siattenc cc]seeeS vse 16 730 
Ottentraywiss.sece-5.ooces 9 360 ORE Mra al 0) | Sates Sealh 8282 Fler ec Lee ees 
MAN GSeeee eee ke Sno e an as smectic s V5O0f | eeesekeses LS Sul ee ee le ee Ne Pa eae 20 
PRONE S Hee eee easels: 14 117 205 alee oa O20n | see cace peace cease seac- mel pectic er 
OF NomapMaAlautises 2 sche e | srincteinc na sis oeanice| see = ceineee TON ee or |e ee a So ees non see oe 

Shore and accessory property...|---------- (AOU Ness a5 tesce PAW PEM) || oe eee TS O01 erases 12,925 
Gashicapitaless ess sce cso cccechereeeccse LESAN asassobecs Te DO) bx cea | ee celine ee ome 7, 000 

otal semess see oosche ye |ehenccisnese 4635 858) |5a28 sssaee AASN6G4) |S TOON Sere 59, 827 

EONS Pounds. | Value. | Pownds. | Value. |Pounds.| Value. | Pounds. | Valuc 
Mm Denfishieeeciccoeceecoccas ase $328 100 Cty Seat (eset (ees ae tee ha wa 
Angelfish... ... U8 Reenter ees eaaee 50 $2 485 $20 
Black drum. ... 80 600 OS ae [eters eee 1,050 31 
Bluefish, fresh 1,902 14,171 S20 See ee see eee 50 4 
Blue runner or hardtail, fresh 1,302 7,500 A) (es ik ea) Nh || ee Se eee 
IBOnItOS- mass see se eee eee se ese SSO termed eae |e eae |e al ec 3 ee eS a eee 
Cattisheemmcnete ce ccc ce qetcice -olssemosteast lsc soctts DT LSGE oD O10 tery: eee S02 oa ames oletose esas 
Crevalleremee oes) See ne : 720i ae cele! Je ee 290 12 2, 456 118 
Elops or ten pounder, fresh....| 138,000] 2,760 37, 000 TOON Ss soc ealseetee ole nante mel aerate 
HOU GOrSserey- ee tee oe oc as 7,300 365 8, 142 Geil tsa ap sical eee bee 600 31 
GEOUDEES fae ae sats eee gee nee Bat 209204 a 2S R IAN (ase O22 a2 Sho ease ae eee eee wee 192,181 7,783 
(GRU, Ses c4l eae a ee UF Vee 3,350 AAR i oe each pga | ese en OL A) Oe 
Dewiishsceee eens sect Son aoe 32,850} 1,223 1,000 OT ERG eB ane Beacceded peoccoracd poeesees 
Kaine whiting. 2255 a 14, 000 760 2,400 1 asl MS et es SE 300 18 
Leather jacket or ‘‘turbot”’....- 2,600 TAY) fa ea a ert (Ie | a aa eee | ere ee rene 
Menhaden, fresh....-.......... 194,270] 4,856 5, 758 TOD) eee Coned leecoeaee lsooemmocessaeeeees 
Mullet: 

WroSh memes oe Pee tee 615,095 | 36,905 | 620,713 | 29,578 |198,000 | 7,920] 830,243 | 34,761 
PSP SO mo pals See A I S| beers ee | 113, 020 9) PEN We Dae es ee See setae ees Sess 

Mulletroessaltedie sme -e 222. Smale Sc. cc|becceecs BM C7-5y | al IBE | eed SO Bee poed Seaeseaeea caacccrs 
[etetishie es ee, Se 2,000 TI) eis od Se een | ee eee 135 6 
OMmpanOmtreshe- sere e see. occas 9,703 | 1,455 877 1 Li UIT | See ee ee 2,070 306 
HOUPTCSaratts hookah te Ps G9 = 9,885 364 3,200 RTS | PSS ep ene abe ouoss boceeeecodlncre.akc - 
Redfish or red drum, fresh. .... 16, 000 640] 13,049 584| 4,570 1s2| 28,500} 1,165 
Dea DASseeene neem ese eee sad cs scence ole sssestae 720 AQ eS ceacllctt~oeclhssessessslsoseoeee 
NELSCAMUNSMOMSMOO Keser emmee nee eeeetee | Porcine lseseecccios| sacle sciee|seciceges| ne aacoes 7,700 352 
Sheenpshendias) 2h ee ccecich. See 17, 000 680 1,250 56 | 1,950 78 4,300 175 
Snapper: 
IMRT OT OVC pee saree eee ee eet aS [RS Ser aianc [cree ccte 298 12 11,810 544 
126 eR OR RCC. Dee eee 4,661,984 |286,434 | 655,716 | 43,409 |........]......-- 353, 247 22,868 

Epanei mackerel, fresh so sea- 124,076 | 8,065 537809 |S 219) Bees one eee cee panama erase 
DS PObRR eee seasons soar aces 7,500 330 1,250 29 \edblecsaleese eee. 1,800 86 
Squeteagues or ‘‘sea trout,” 
APCS emo ee. dos sees teense 17,802 | 1,957 40,718 | 3,152] 4,980 398 35,300 2,424 

SturgeonOe oe ss ot ieee os 2,250 270 1,215 60! aocsace clase se ce| tees aces anes 
pVellowtailes=scc2- Soccsecoeheus 8, 000 320) | Raeeee los cocaelnaoee eel nenneee 2,200 112 
Shrimpaeeessss RR Se en | ORES IGE al e7 la Se 20682 Ole [pre 243 |e eet | eset | ec ease | ee 
PROG GeSteeee ae een ee shee s 5, 000 P{W IE eee sre enocnc OscoD ood at cooat psoocopbod joscncee 
Oysters, market, public..-...- - GR G8) 4] Ser (PBS PAL RI Wee eee eo loko Sane | Seeeeconae| conesouS 

rDOtalaeests cece aden Sac 9,224,211 |481, 853 |7, 953,983 |314,837 |210,138 | 8,604 |1,474,427 | 70,804 
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Persons ENGAGED, INVESTMENT, AND Propucts oF FISHERIES OF WEST COAST 
or Fioripa In 1918, By Countres—Continued. 

Items. ae ae Lee County. Levy County. 

PERSONS ENGAGED. 
Number| Value. |Number.| Value. | Number.| Value. | Number. | Value. 

Onivesselsiiransporting sae iace cel = <infaleine sos cloeiere| © sles alee ieee 0 Reese) Me - -coadal MaGcores 
In’shore fisheries: :-=-=--=------ US Baa oeccis 26)\|s.ck Sac ZAMS oeemcee USS [exccineees 
SHOES = yoda sone SScesoeUsa| ste sense S05 36 55e|bossotassscueays- G3} |Foacoscos aS5 BAGaagas 

Total -cenkecemtonececee HOH ESSascee 263|S2eewese BAGH acme eece LG a Epedooes 

INVESTMENT. 

Vessels transporting: 
BC Ne ee oaE Coase oonen| lscnout og Asasenccl asaonasoslisscosccs 9)1|' $37 ;000° | e220 ro |e eeeenae 

ANOMMRY o- pAoee ces gonse||oooceidey Casadasdlbecodasss|ls4Soe see 124.0 aoobeosA Gan Sercicso! Beodcoce 
(Ob in Tt Poptart se Case aeeeaea Macarena ddan ase hscacabasl baasosccac 2hOTAY Swetecryciee|eeeeenee 

Boats, sail, row, etc...--------- 10 $200 26 $545 240 7,520 109 | $3,060 
Boats, DOWOlosee eee seer ee eeee 5 500 1 900 114| 18,850 43 | 19,350 
Apparatus, shore fisheries: 

SeiNeS........-.2 csc ce eee - =| - ccna n|- cer cs|acee--=--|onsecene 14 5,600 
Gilletseeeesse—=e eee ae 15, 800 
bh eboney ols iS epg oac soos joao cease Sasssosd scooo seed ladansode|[Scocdoaco disco poouas 
ines#2 === 42 
PROMES* Saree aeaeiis Se 12 
Other apparatus. ...--.---- Soa sosed| |Poosocad jSosag Sasa) |Sbadabaelborsudsnocllasgonedsclisossecccbe 

Shore and HOVESSUEY: property 108, 502 |. 
Cash’ capitals sscer eee eee Pee ee ee eee Core 12,000 

Totals. <ccskes cues ees Gen T 30 2c pee 9.735) keep eee 208, 300 

PRODUCTS. 
|Pownds.| Value. | Pownds.| Valuc.| Pounds. | Value. | Pounds. | Value. 

ATIPOISHE cemecenceeee see ee ses Jacobus Hos saess \Seaccsessloeessak 5,909 $202 1, 800 $90 
Black drum........------------ (acs anncs|sosoesea laces Sectljassgsene 5,675 135 5, 500 225 
Bluefish fresh wee tee Wet Seeree See eer Bere ane Bere atoe 16,765 1,508 6, 200 496 
Bluerunner or hardtail, fresh. .|..-..... Ipod seobe|lesoascneellescasces 300 12 57, 530 1,726 
(CHINES See ngeneoodoaccneos obese |sooandes Innebasée caesaena Ass ssee 1,000 GS BBS SSR HRA ledooineoe 
(Onengill GEA Se ococobrcicacadacoan buen cubse eos ehecolecooccne lSeenéese 27,849 906 3, 200 160 
Blops onten pound en inesh ee: 2| = ersetal eee fara elate Sen | seem 1,000 B10 paseeirin sarc] é ecinacec 
BI OQUNGOTS =< cree =ceeemaeg cacti | rere sara mrnvall wlarateratetacetes Matera) 1, 258 39 2, 150 172 
(enn 8/b1 6: KREBS Sea Eee Se oan Gcea tent (ane aendcl|bobccesaniseodsae - 3,571 117 | 231,930 8,277 
(Shite Ceancatodscesocde ose IE Sots SR eS biccrOnke acd msossree 798 27 17, 250 517 
OST S We eee ane lage Sbocelbastsensl casa sAseicdooscee 833 PX a anomocoe cab osococ 
GR Sooeencabedcussto Soc TEES Fob on acer caroanbe Saas seer 11, 280 226 oars eee 
Kein owning eee ee ele paseeodd acosseco|lsnssosacd|isceo date 2,047 180 6, 800 408 
Menhaden, fresh. -....---------- WSaaacoce beans culAuaotosed| Scns toad |aoosononoa|odossaac 10,000 500 
Mullet: 

Wreshieasss cs aemeee seas 7 154, 350 | $7,718 
Saltedaies2 sessceeee erie 72,615 | 5,083 

Mullet roe, Galted].Sic see 1, 250 

Pompano) iresh)— =... - = <2 = == 
Redfish or red drum, fr esh._... 
Sailonsicholcesseste. = areata 
Séa basset ac cece eee ee seco 
Sergeantfish or snook....------- 
Sheepshead: 222s. s< cer er aiacen 
Snapper: 

auEroe Seca oe 

spanish mackerel, fresh. ....-.. 
SB] Wig oo paricoo doc cboseoasdoseESe 
Squeteagues or ‘‘sea trout,” fresh 
StUGS COM a=. a\e= sccteeterlotereeteisl=i<1= 
SlUrseOn CAVIAT |= = eeeeeee eee 
Yellowtail) 25-5 -eeeeeeeoses 
SROTTA DIN ee asses cee eeeemese =e 
Turtless tes ohess sccmecee ate 
Clams hard’ ere cce cee seeeenee 
Oysters, market: 

PUBIC ee = see ee aera 
PVAtCn a sacecmee = Bfanleisisicns 

Wotale: Lo ce ees 107,010 | 6,184 | 243,265 | 14,044 15,019,903 | 219, 238 |2,050,687 | 97, 556 
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Persons ENGAGED, INVESTMENT, AND Propucts oF FISHERIES OF WEST COAST 
OF FLORIDA IN 1918, BY CountTIES—Continued. 

Manatee 
County. 

Okaloosa 
County. 

Monroe 
Items. County. County. 

f 

PERSONS ENGAGED. 
Value. Number.| Value. |Number| Value. 

(Oin WOSsal i TNR eco Sradecs|beecesoscolbeesteed|| | WH Wen a5s- Ad) Secnoseceal Sosceose| Scocoose| beciconcs 
On vessels transporting. ....... 
Tn shore fisheries. .......-.-..-- 
DHOLESMIE Mee eee ee ease sciselele 

Totaleee oskiscinw duccwtinst 

INVESTMENT. 

Vessels fishing: 
Gasoline ese. ce scceces 

See ne 60 2 ees ee ees ieee ee ee ed en rey 

Boats, sail, row, etC.......----. 
Boats, power Re SOOO UDOT 
eae vessel fisheries: 

Spongeapparatus-.-.. cece coo oe na lem nc ewac ne 
Apparatus, shore fisheries: 

Seinesserere ae cecesc ceca 
Gillinets ee esa se sete e= sa) 

Stop nets. .-...-.--+------- 

NES erage ayes eleiclawiersisimiclersie|| srainiataiciniciere 
Tongs. .-. 
Outer apparatus SS eanee nen eee 

Shore and accessory property. -}. . 
Cash capital 

PRODUCTS. 

Pam Darilsliee oes see cease sacte cs 3 
Angelfish... -.....-..---------- 

Value. .| Pounds 

IBALTACUG AS Sate cceaemin ec cieciat’e [saeasaeces 

BluetishatresWem = eseseesenin cle 10, 184 
Blue runner or hardtail, fresh. .].........- 
BS ONIUO nm eerie facets ese cece cieac atsti-teic/aciets 
atfiish ten sae erat arse iwsocies alee cies cles 
Cero‘and) Kingfish. -----5--.-5-- 
pom evarel Disare\ ballads oe eed bee ae 

300 

aWitcaseds ShosSnoe~bo5| hocbooss es |lbopopoadl seesade cud ecarscer 6,073 snoosodo|boopecos 

3,945 234 

Menhaden: 

201,688 | 12,101 |863,000 
36; 610 t oe ocele cose 

35286°—21—_48 
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PERSONS ENGAGED, INVESTMENT, AND Propucts or FISHERIES OF WEST COAST 
or Fioripa IN 1918, By CountrEs—Continued. 

Manatee Monroe Okaloosa Pasco 
Items. County. County. County. County. 

PRODUCTS~— continued. 
Valuc.| Pounds. | Vaiue. | Pounds. | Value. |Pounds.| Valuc. 

Permit $24 1, 400 
Pigfish 59) | 2224252226 
Pompano, fres 3, 665 545 
Porgies 4 ssss32scteut tents 5ss2S [eee aasases |e e eae @ 9,700 
TPOrkfish ert rare see spe nacen | seeerocerns lanecease 2,400 
Redfish or red drum, fresh. -..- 191,020 | 7,840 100 
Sailors'choicesseee- 1,028 41 2, 200 
Sergeantfish or snook. .--...--- 15,913 DUS ae tee sees 
Sheepshead sa4it= 2 as -2 tance 133,850 | 5,566 300 
Snapper: 

Mangrov 
Mutton 

ed 
Spanish mackerel: 

Salted 2,150 G2) res SEE oe 
Spot 450 2a) re ae | eae 
Squeteagues or ‘‘sea trout’’: 

IRRESDixsrsaae tee aoe 1825338; )\ U7AG869|- sue ecealaetes =. 51,450 | 5,163 | 8,635 691 
Saltedes.ts seh eee soa fee OS. Ole seas ace ee ll ta aa 305 500-}\+ 35660) |. . Shale. oo pane 

Manip Se OT hl Oas ES BR gee rere versie eetere = 600 30) |. te sets bt eS ee es 
Tarpon: — eee re ee ee 0G SIS Bee 1,800 180°) os vee | vrtsol. = es 
Wellowtaileee te eee eee 952350 226 12, 500 750 lok. ee ee el ee 
Seacrawiisho she. cree eee st nas Piss 322,015. | 165064. |i 2 252 Salter ta|ee cen eel neers ee 
Crabs; Stone. 22. tecewwceg- == 2,000 100: |). Sree es bods ods 5 beroere se ga | ectetertore] ee as ere Ol Meera 
Turtlesot c 225.2 A meeennn ass ecas| tmemcece slazeraece 49,250 | 3,398 1,920 961... se SO ees. 
Clams; handeewteeeeeeeees AS oats 1, 600 A0Q | ayercrdon de cichadoucade fac 2 acoc hcrenned| eee eee an Meee 
Oysters, market, public-....... 875 15s CseSe es coe HORE s Ga ba Perea s alec’ [Lec eRe | TE ree | RR 
@onGhea3a45. coke Pee ee eee ec 2, 000 100 
Sponges: 

Glovedess.: Lue. 45 Bc. 
Grassi; 5 sc.c.. Jes S85 ee 
Sheepswool 
Wiellow.- 2-5 tegesnebaesni 

Totals. seat epereee bss 4,100,724 |199,/66 |8,752,355 |290,170 |1,092,514 | 73,840 | 877,240} 37,602 
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Persons ENGAGED, INVESTMENT, AND Propucts or Fisnertes or West Coast 
or Fiorina IN 1918, By Countires—Continued. 

Items. 

PERSONS ENGAGED. 

On vessels fishing. ........----- 
On vessels transporting - -..---- 
Tn shore fisheries.......--.----- 

INVESTMENT. 

Vessels fishing: 
Gasoline 

Tonnage 
Boats, sail, row, etc.-..-...----- 
IB OALS DOW CIs es tan -lsiciciciss siclat= = 
=pperatus, vessel _ fisheries, 

ines 
Apparatus, shore fisheries: 

eines eee ee cone verciorels 
Gill nets 

Sponge apparatus........-.|---------+---- 

Other apparatus. .......-.--|-- 
Shore and accessory property - - 
@ashtenpital ns: oo. cheese ack 

PRODUCTS, 

AM POlfiGh Sas. soe aeeciee eee siee 
IBlnefishstreshyeee ss scec eh cca 
Cero and kingfish............-- 
Greyvalleesee sss sccneeoec cons 
Elops or ten-pounder, fresh. - -. 
WMIOUNGErS!s a. osccsseessss see. 
GLOUPCTS HS 2 = ciniorratatetatatesiasianiatsiom 
GES eae ecisisise ceecies< <issia 

Leather jacket or ‘“‘turbot’’. - .. 
Mullet: 

TOS as eee keene Se eee 
SHAITG(S ls & Bone RO OEE SoSecbas Ones aneeranae 

Millet roensaliedmcsscesseeeeas| sees ccciee ste 
Rermitsceeeceien cease e ees 
Pompano; fresh = a. sse- ==. - 
Redfish or red drum, fresh. .... 
Sallorsichoices.secceece ese 
Seambass. ../ Ue see ec saoe 
Sergeantfish or snook.....-.-.-.. 
Sheepshead! ac sscccsecccee ss - 
Snapper: 

S00 he cece uUNbersecascroncesrad 
Squeteagues or “sea trout,’’ fresh 
Crabs, stone...--- ee ose: 
Oysters, market, public..-....-- 
Sponges: 

Grasse aa scekecccccaee ees 
Sheepswool.........-.----- 

Pinellas County. Santa Rosa County. Taylor County. 

Value. Number. Value. Number. 

46, 128 

Ue alalaiceleeianis| as eln'cjaesies@|ecicec ea =|s\e. ce] ain c «sno ee ™ 

444,111 

1, 500 
25, 000 

5, 151, 504 13,475 445, 620 24, 812 
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Persons ENGAGED, INVESTMENT, AND Propucts oF FISHERIES OF WEST COAST 
oF FLoripa IN 1918, By CountTrES—Continued. 

Items. Wakulla County. Walton County. Total. 

PERSONS ENGAGED. 
Number. Value. | Number. Value. Number. Value. 

On.wessels fishing. ~ doses once ccc one cee Seethe tone el aasce ne element eerse GOSNTS 24 Senisz eS 
Onvessels transporting sco ce. 2 |ake stgenvese oe gone tates lag oen aoe [eee eaeene MOMs ol ecisioe ee 
Inishore fisheries=—.-242--2----- NGO! hte ee tae Sulscited eons 3 GOO GH sesso 428 
SHOreSMCN - wees esececsateacwet ole Sooaascex bell Ceeeesseee | Soemer ee once cece S68 reason ose 

Totalascivacsiscatcesescsts 169: |s-cehce sock Se ea 531617 |--meeiee scecis 

INVESTMENT. 

Vessels fishing: 
SSOUNG cos are Jake sia ois 

Tonnage. .2..as-cocseee 
Outhtet A os cee eesce 

Sailiy-aetscp yc cisaseeeemen 
MhOUNAPe: 2-42 esss ence 
Outhtasee ecceseees 

Vessels transporting: 
Gasoline? jasc nceoeset cece’ 

ONNALS sce essences 
Outiite. <5. 2358 se ccseces 

Sail ho ae oee tee ee eee 
Tonnage. 22 -4-eten.--- 

Boats, sail, row, ete. -5.cs.--.- 
Boats, power pope nosame SBanosdes 
Apparatus, vessel fisheries: 

PEINCS: oe oo Sees see sseece|sdeaceceen os laee cose ale 
Gillinets 3. Saccetescec cc cullea sc netaee ns loaseen eee 
Dip NOt..c- cece cosesec es otecsceebce spe eteeton 
Ihines! Secret eee A escalate sacs ate. seysee ene 
Ottertirawis... 2. sescces scenes pes seen. |e es eee 
MONPS: 83 = aos a wane a ste ajais|| aco sere sic ohn ahaa eee 
Sponee apparatus) 25! sane. | dase ccoe ec) oto eae ls SRat See fete ood abe ae leone Seetecemeets 210 

Apparatus, shore fisheries: 
PINES. 22,5 2)2/ eae wise e es 61,175 

Gill'nets: == 6 eases ce 106, 070 
Trammelinetso-2-4cscecoeue ik, 
Stopinetssa-cee eect 5 6,810 
Otteritrawils=2-22-taseecne-- 4,770 
IDI NSESee aos tees eee 20 
TINGS PA Sea soe sehen 2,046 
Tongs stay ots s 4 4 eee 2,616 
Sponge apparatus. . as 70, 935 
Other apparatus. ......--. 12,576 

Shore and accessory property. -!..........-- 42475 |) Meee | eee licnegas es 619, 987 
Cash capital: css.sc055ie.t2<2.02|-lecdiceiace 2,.500)||...1 Seat eee | sésseresesenas 219, 350 

Potals25 ssdnacol (ese | 01.545 |_.1 Boe SEOs wesier cose 2, 404, 245 

ERpDUeES Pounds. Value. | Pounds. | Value. Pounds. Value. 
AmmbertiSh sn. etic Seaton), icles etc ee | eee eee eter cence Seyi he aoe |e a 11, 100 $413 
Angelfish. scetco cose! eee aceon 150 + 7 da) as rect ar wea 20, 825 798 
BATT ACU GA Ss Siajcccre craw tie eters ate Saved Sieve atc eters | Samet Sata | ee | ee eee 4,860 232 
Blacksdrumss seh... ssheesaee ce 1,500 G60! 2. | oaet pemelece. boos 57,420 1,735 
Bluefish: 

Mroshh ares. oaect eae eee ee 350 lees aceon [alta te Dal 246, 168 17,411 
Saltedteateesaeacke alle dose ake eet Ge TERE eis ota De | eee 12, 240 915 

Blue runner or hardtail: 
Wresht nae ge tee nthe ee 600 4 fal Pen kta Oe tan Sent 324, 648 6,935 
SE List c PU a aes ay Oba AMR Ui Oi te dae cp Sorel So aNd EN COS hel Sah Sole 65, 480 2, 734 

Bont. cose eee eae pede leebek tid 6 Sane SEA) Bee SL SENS sii ool 50, 955 2,045 
Catfish es pore eee aa PS Scere eee SRE ete ot | ereoe ae | eg Met 51, 427 3, 126 
Gero ‘and! kingfisher rons |e dapat ol gees ce oe eee eae alco obeeese 465, 860 31, 903 
Cowfishtand:“ Shellfish eee a saa are re el ae ee ere ee [ag eee ie Fc a pee 300 12 
Crevalleh Ss: Roa ee eee 1,050 AS HUE nets Seal She Es ae 105, 927 3, 800 
Elops or ten-pounder: 

2 21 crea Nhe ieee at on Uh Sg eh Beas ports ah 267, 940 5, 402 
Dalted aaa. ose oe al a eee eer 2 | ae eee or 9, 883 334 

MlOUNGeESi sao. as-c+ceh sae eee 3, 600 BOA | ck tore Gare Som eeere 37,381 2,089 
Grouperss. . oso cc chic ve oeeinea| shore Sie co cai cMaperoenns oa te eee tree a eee eee 5, 626, 329 222, 215 
CF gb 0 rs ee eerie Weed ecb cielo lus “ale Gye Gag (bk Riinardinh iE [Fon Beare deen Ns ee 87,349 3,618 
fc Ro) 1 Fs} oT Pera cea ete, they Nr 1 ec, deen am BY Catek Wet oh oe fh Te del 7,344 "336 
JOWils Heeseeeeee cee A ee es ee ee ee Ee a Oe ee ee Sn oaae bases 69, 844 2,704 
King whiting oso a re totes 2 | peer ee erro 35, 188 2,126 
Leather jacket OD CUED OE? Fs eee ee pera eee peel [ean Le eae 7,756 357 
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Persons ENGAGED, INVESTMENT, AND PRropucts or FISHERIES OF West Coast 
oF FLoripA IN 1918, By CountTrES—Continued. 

Items. 

PRODUCTS—continued. 

Menhaden: 
resin? 35.02.53. £2.20 

Paltedss se tee. A 

IPPOSIDES | LIS? ea cereh Lt: 

Scam 

Sergeantfish or snook........... 
Sheepshead). < 324.cu cheap ssas-- 
Snapper: 

es or *‘sea trout’’: Squetea, 
Fr 

Sturgeontsh sou... 2.fastsseas3-- 
Spupeeonicaviar. =f. 225-255 i4<. 

ManDONE some ete Bess = 3s 50 

Shrimpe ss sar asasas el 

Clams; hard s 423-224-2444 45. -2 
Oysters, market: 

Grass EMIS OE yr 
SHeepSWOOl sa. hee oe 
Ai Ee asf 

Wakulla County. 

Value. 

658,750 

1,118, 880 

1 Represents 18,375 in number. 
2 Represents 20,109 bushels. 

Walton County. Total. 

Pounds. Value. Pounds. Value. 
Lat ESSte tay peeera ss 263, 530 $6,779 
Pema ofan eaten Aid 21,022 669 
pe ee aN A eS 650 23 

9,000 $540 22, 569, 736 973, 129 
Aree a R/S See Oe Pee 2,453, 930 177, 974 
Bk Se See [i te Pera 86, 285 17, 593 
eee a ee eae ee et 7,865 294 
Septowbereeeli Cpa tea ete 6, 596 250 

SERS eR a dae saeee 235, 992 27, 262 
Be Soins canal sociale Seen 3,075 520 
A as En Ba he ae 56, 742 2,442 
BSF. scala i soasee cots 2, 400 144 

SSisd See eel ee Re ee 937, 490 38, 068 
nace cis/ae nee cea eos s 7,321 366 
pcre Ppl hy a See 21, 132 809 
eye wwisSes |p mises Bees 300 10 
Peeearespieclecce es cae ee 31,644 2,180 
PEAT ERR TAE Foe Sa oe Eee 73,745 2, 568 
Be Co cee AE eeec eee 988, 662 32, 627 

103, 999 4,359 
14, 100 564 

7, 230, 168 455, 640 

3,408, 701 244, 026 
27, 200 1, 505 
37,977 1,519 

3, 000 300 1, 630, 686 145, 534 
eee ke a Meo coe 31,625 3,772 
bce eSctees i ee cjitese Se 4,915 620 
SES eee | ies Seen ee 12 12 
i Be AG EES SE Ee re SeE 600 30 
oe dO eel oe eee 1,800 180 
eee.) | Semen e sien 31, 735 Thee 
SESS Asc beer loner enone 3, 250, 468 81, 408 
cris Siedler at heal Aa eh 322,015 16, 064 
Ee eee eet CETTE STN 1 24,500 2,600 
Sot SESS Reon Beene 2,475 206 

100 5 65,370 4,429 
Ceo ee Soe eer sae 2160, 872 14, 336 

Ebeloaisletasice laa nis lelalcia acts 3 2,602, 446 121,049 
SAGs Seen eee eae 413,496 771 
Pe ees Sen Hee ee ee 2,000 100 

ee eee elas eniece 2,022 245 
MELE CER Ee SS Sek Le 73, 033 12,125 
Se reer |e ee oe 276, 168 675, 781 
PSR RSE TE ASS 3 9,324 2,817 
yk eet Rene 91, 641 34, 187 

12, 100 845 | 54,753,639 | 3,420,363 

3 Represents 371,778 bushels. 
4 Represents 1,928 bushels. 
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FISHERIES, BY APPARATUS. 

In the vessel fisheries of western Florida, in which seven counties 
are represented, the forms of apparatus in use included haul seines, 
gill nets, otter trawls, lines, ap nets, sponge apparatus, and oyster 
tongs. The total yield from all forms of apparatus used on vessels 
was 10,941,646 pounds, valued at $605,899. The catch with lines 
was 10,276,677 pounds, valued at $546,040, of which 6,011,297 pounds, 
valued at $373,124, were red snapper, and 4,162,160 pounds, valued 
at $167,977, were groupers. The catch of shrimp with otter trawls, 
which are rapidly supplanting haul seines in this fishery, amounted 
to 343,219 pounds, with a value of $8,701. Bluefish, mullet, pom- 
pano, and Spanish mackerel were taken with seines to the amount 
of 133,848 pounds, valued at $9,374; oysters with tongs, 76,461 
pounds, valued at $4,822; sponges with sponge apparatus, 43,191 
pounds, valued at $32,952; turtles with gill nets, 40,250 pounds, 
valued at $2,610, and sea crawfish with dip nets, 28,000 pounds, 
valued at $1,400. Vessel operations with seies, gill nets, dip nets, 
and sponge apparatus were confined to Monroe County. 

In the shore or boat fisheries, gill nets were the most productive 
form of apparatus, the catch amounting to 20,068,013 pounds, 
valued at $1,009,315. Mullet was the principal species taken, 
amounting to 15,340,486 pounds, valued at $674,949. The catch 
with seines was 8,535,648 pounds, valued at $440,971. The mullet 
is again the principal species, other important species being Spanish 
mackerel, squeteagues, and shebcheat 

As in 1902, the stop-net fisheries ranked third in quantity of 
products, the catch amounting to 3,632,397 pounds, valued at 
$151,077. The principal species taken in this fishery were mullet, 
redfish, and sheepshead. The catch with lines was 3,582,153 pounds, 
valued at $195,560, the principal species taken by this apparatus being 
red snapper and groupers. The catch with otter trawls, confined to 
shrimp, was 2,907,249 pounds, valued at $72,707; of oysters with 
tongs, 2,539,481 pounds, valued at $116,998; with trammel nets 
made up of miscellaneous species, 1,499,550 pounds, valued at 
$95,334; of sponges with sponge apparatus, 408,997 pounds, valued 
at $692,203; of sea crawfish with dip nets, 283,915 pounds, valued 
at $14,164; and with other minor apparatus, 354,590 pounds, valued 
at $26,135. The total yield from all forms of apparatus used in the 
shore or boat fisheries was 43,811,993 pounds, valued at $2,814,464. 

The products of the vessel and shore or boat fisheries are shown 
separately by counties in the following tables: 
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YreELD oF VissEL FisHERIES OF West Coast oF FLoripa in 1918, BY COUNTIES, 
APPARATUS, AND SPECIES. 

Apparatus and species. Bay. Calhoun. Escambia. Franklin. 

Pounds.| Value. | Pounds.| Value.| Pounds. | Value.| Pounds. | Value. 
Optentrawis; Sarimpeccse. 4 snc| eee eme cl sack eee 15,741 FS hie | eee ae ienatayn (Eer 327,478 | $8,347 

Lines: 
PIMIDORES Hs 2) 5 eh Stee igs | oe oro cree |iom eo ewafine eth Bef oe BSR: 9,000 $328 100 5 
(Gronpers as eee ee ARONOOUG| ES THLOCNl ae eee ee | eee 3,081,257 |122,070 | 621,075 | 27,851 
GLUNUS Saco hs eee eek aese 870 Sig ameter © cts Opn eae Oe a a 3,350 144 
WO WAIS ieee a na eee 10, 100 OAS SRE eee 32,000 } 1,189 1,000 45 
GTS Cyl S 66 Geen Sonor bons becae oan sence Pepe acne Sa aoaeee BESoeenme Beu fare 300 12 
Meathenjacket or. “turbob??.|2-2-5---2|25..-.-s|----- S|S. ote. 2,000 80) os <sseanshlbese. oe 
Onples gaat ciacnees acca 1,050 4D ea) PAB IE 9, 200 340 2,650 116 
SAMO Me soreeiet relate eee an came 300 MOR 2s RA eae Ses as ck ee es de es ae ee 
SITS ESSE Ae Ron SAAC e Rein iat | Sea eee leet ersetite [Epic mera [Resear aera (9 ie nh eli ae 450 29 
Snapper: Red ater cicicieleicioske DUG VAGUS SO G26n| pees espana 4,580,077 |281,732 | 563,326 | 36,966 

Mota: ss ected AT (SY Pal OR 1a sey) (eras oie 4 che eee Be 7,713,534 |405, 739 |1,192,251 | 65,168 

Tongs: Oysters, market, public.}.........|....-.- PRs skest toea loner: eo 76,461 4, 822 

Grand total.......... 417,872 | 23,683 | 15,741 | 354 |7,713,534 [405,739 [1,596,190 | 78,337 

Apparatus and species. Hillsboro. Monroe. Pinellas. Total. 

Seines: Pounds.| Value.| Pounds.) Value .| Pownds.| Value.| Pounds. | Value. 
Bluefish SISO aaes as afeaasece 4,014 $280 
Mullet ese es. 3:< 22. See ee ee : iN | Dee eaee eee Be 8m 7,313 511 
Pompano CNRS eee ae 35 7 
Spanish mackerel ; SOG) [et See bel aete 122,486 8, 576 

Total 8 QUS 744 her ee ef oer mart 133,848] 9,374 

Gill nets: Turtles. | "40, 950) 2,610 | -0- Lees act 40,250 | 2,610 
OXiHE TPT ASS TSTas hey oR orca las el gees es Se es crea ae See (Ae em eerie 343,219 8,701 

Lines: 
NMI Oris heereeersscenae ace |More eee sects |acog Mec cclot ow cstl(oedces ceca ts ce fee 9,100 333 
Ceroiandikinpfish es. <-cee2ehe-2-G52-| 5-1 aaa. PSSA TAT OM bale USO (iat es Re a aa ee 28, ye 1,976 
Groupers... S38. - .-)5. (36 < 
(GUI See eee eee cee anne a sso esicee a |e ne ba<ccicficies stir ea [leoece eee 
Mewilish!: 46 oc 2 ec Jes = 
King whiting : 
Leatherj Aeket OF°GonbObia ee so eee noe eee [Seater celtcosece-lace-eececlecccoces 2,000 80 
[POTS Mee ae eee eee eeee cee soe eee le cok eel noticnise S[ances eee s|nseecines 12,900 498 
SCANT NEE een see CE | Seat as ae | eer easee | See een catia inniek|scesk ce cie|cicissic vee 300 10 
SGOT Bind tbh oc SO CES reel CIC EDS (PI eee (AL 2 By Get ek Sake) (creat lie beta ees 450 29 
mame 

ULC a ere SORE eS eEn Emre Stoel fmeme ere 2,100 BAM Ree eaic| once eeice 2,100 84 
IREGMES Aer occ causes HVAT AU hal OA ita lea |S ali ital ee 306, 636 | 16,523 | 6,011,297 | 373,124 

Rotalos pack ete take: 528, 589 | 29,724 | 34,850 | 2,300 | 389,581 | 19,426 [10,276,677 | 546,040 

Dip nets: Sea crawfish.........].........[.....--- CET CT epee Tn ere Meee eae 28,000} 1,400 

Sponge apparatus: 5 
ponge— 

GYOV.C Bere iats orataiate=siwiate'e lrciayaleis/araue| sis Sri cel 801 OS finesse cies emesis aA 801 98 
GT SSO SEES eee tee Scie nares 2a ome eae ik Syst) || esp Ay | ee Te cares 11, 585 1,325 
Shespswo0lememeete na |sie aye |e meee. 2 55913) 208005) |eaeeene manne 22,213 | 29,205 
PY olloOwsteee ene cemecee lees Beer Deore EPs Ile Pye? tl eee aos Soatesee 8, 592 2,324 

MMOL a irate ea te) Rapa ance | ee See ASLO Loe OOD a eee re al mere crore 43,191 | 32,952 

On PSsOyScOrs MAL Kets puUpliCs| Ween semea|eeee cee Gases ce len nese. aceneeaclececce ss 76,461 4,822 

Grand total. ......... 528,589 | 29,724 | 280,139 | 48,636 | 389,581 | 19,426 |10, 941,646 | 605, 899 
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Yre_p or SHORE FISHERIES OF West Coast OF FLORIDA IN 1918, By APPARATUS, 
COUNTIES, AND SPECIES. 

BY SEINES. 

Species. Bay. Calhoun. De Soto. Escambia. 

Pounds. | Value. | Pounds.| Valwe.| Pounds. | Value. | Pounds.| Value. 
850 $37 

Hresh J 4.uho Shee ee 150)703 |) (23260 | 20 bees [spe tbe eee een ae 50,130 | 1,252 
52,810 | 2,010 
OS.807 Wi. FO56 2 cease LMR, eee I eee 22, 000 880 

plore, or ten-pounder: 
Tr eshias SUL VS aM AS 10, 225 204.) Poa & Sa. 1,000 33 | 138,000 | 2,760 

Salted:2-=. 3 Sas 

Sergeantfish, or snook. 
Sheepshead S22. eee 
Snapper, Mangrove. .....-...-- 
Spanish mackerel: 

Wreshyhcn & canoes aes 392,718 | 31, 136 8,494 7b Ee Pee ee at eee beer 36, 798 2,392 
Saltede sess eres 23° 650" |\r"15, 263" | 2.085 20.2 a2 se5 5 2] See ees ene el eee mere eee 

Spotresee me see [ok Aat  are 1,570 63 550 16 5, 136 167 | 1,500 90 
Squeteagues, or “sea trout’’....| 72,846 | 7,065 6, 537 477 87,064 | 7,835 1,910 210 
Yellowtail co st er ee eee see ae ee 1, 125 33 8, 000 320 

otalie,. cs: eee S 1, 966, 432 [132,036 | 184,341 | 10,131 {1,140,478 | 50,433 | 684,060 | 27,872 
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YreLp oF SHORE FisHERIES oF West Coast oF FLoripA IN 1918, By APPARATUS, 
CouNTIES, AND Species—Continued. 

BY SEIN ES—Continued. 

Species Franklin. Hillsborough. Lee. Manatee. 

Pounds.| Value. | Pounds.| Value. | Pounds. | Value. | Pounds.| Value. 
PSA CGLASH eee: ere eeeneen Pelee eee Mae solu ekoesce 4,003 $139 850 $34 
Blacksdniimiss. see eee eo 600 DI SSpecesee| Eeeeeaee 4,625 115 | 13,890 312 
iBluetshy fresh waren hele? 14,171 CY0).||5 Saal eee 7,602 684: 22 eae ee eee 
Bluerunner, or hardtail,fresh...|_ 7,500 PADI) |S Seay UE ALT a 300 1 a impeaesiiese a eA 
(Ghypiein tS 56- Sees Jane ae esos Mel ESE SESC LILES) =< | Berea eerie eee 1,000 45 |esptene nal semmotee 
Orayalle: sais Bus Boose eee oe|neece ceri [eves oon 200 $10 | 17,972 584 1,932 77 
Elops, or ten-pounder, fresh... -- 37, 000 OO | epetaterete sions tare ccre ee 500 15 1, 800 48 
ound ers meee eet’ oe oe eS Roe eo leak 250 13 1, 258 39 2,930 118 
(CiR DTIC. 2 d WigpacrdensenoGena Socsececr Gneeed ae SSeCe aes] aes 3,571 IVE, |sxesaceee | ieesens 
(CUATIHIE, G2342 se aS gOS pee ee ool Bee Set Gera eelecy eee Baeriseaaeres 798 27 2, 500 75 
PETC L1S Fate ents ee tel nce eset cisjetysai[Ue mic recalewce~ cee 833 27 325, 13 
Kine whiting. $60) 00200 oo cc. 2,100 AAG ie Re cee 74 ee oe 818 72 1,370 80 
Menhaden fresh\..2.-2.025.0..4.. 5, 000 WOOF ar oN esc all  Sremecer oneal | Slater ctore | ke eee eee | oe 
Mullet: 

TR aSHisAe ee Bee ee 355,469 | 15,996 | 85,350] 4,289 |1,423, 513 | 56,945 | 524,648 | 23,182 
Salted Meme DY OOOH 2000s sean scoe eb tts. (Ce soem [ae he. (seen |e 

Mullet roe, salted..............-. 2,500 Gia ae ce I oa Nis a Nee [eh |e 
DBurili, wena tere D et et ao lie Ce eatin. caalen enone 1, 402 45 360 14 

Rt atishieeerr ere alent YE Se Ss [Oe acacdhuocsc ce 311 10 900 39 
Rompano,freshivs. 2... 2. 760 Gi a rats cme |serrece ae 11, 657 1,317 1,800 270 
Redfish, or red drum, fresh...... 12, 414 558 600 28 | 120,267| 3,909] 33,245] 1,409 
Sa lorC OIC eee eeaee pe nb ee | Pecos ot |e aren |e sees | oles 2,273 73 778 31 
Serpeantash OMS OOkKee es. cas tec |celecceeeol ccna aees 3, 150 172 14, 292 428} 15,913 578 
Sheopsheades suet gure | | f.é 1, 200 54 100 7| 146,606 | 4,764| 45,985; 1,941 
SHAPNEM AMMAN ITOVEH so. 5 ele |bamcice ef elec scree 50 2 Dea20) 181 | 10,836 433 
Spanish mackerel, fresh......... BESO eu OTON eco seer lane a cee 8, 753 iba Nate enercir & 
SPOtera. seer ee ees a 1, 250 29 425 21 5,470 177 1,642 71 
Squeteagues, or ‘‘sea trout”’.....| 27,603 | 2,208 300 24 44,012 | 2,713 | 24,590 2,254 
BY(GUO Wit alleeemnemre pt meaty te Emeline oe ells eee aes 2, 200 112 565 17 5,350 226 

Motaltepetes 285200045: 541,376 | 26,740 | 92,625 | 4,678 |1,827,926 | 74,067 | 691,644 | 31,205 

Species Okaloosa. Pinellas. Wakulla. 

Pounds.| Value. | Pownds.| Value. | Pounds.| Value 
FAT lS eee er ete ee Re st” Ried” SN ee 400 bt is oe es a 
Black dren se aoc ceases SOE Gas eae Se Aer OH oes 280 SLI ees cetera [tema eel oc cieeacce |eetee ee 
Bletish (rashes eee eee ante eee ets os es see 12, 858 LT Ji iPad thier ed. coe dhe has aot ap ah oe 
Blue runner, or hardtail, fresh........-...-.-.------ 29, 673 (LUA Aas eel Rea Paaaae AGA Boren oon 
TEXTE oye 5 ee ape ono neue Saale Ae a rei 2,708 108°). 28hs stall oteee co Soa smce us anes 
WAthishiae eeaeetee trae re enter ee close cant ae 1,271 OLA eeae ae concer | Geren tethers 
Creévallanianrme ns tee cee atecnei. oseac cm aneere 478 19 400 1b eerie eel bie ne 
Hops, or ten-pounder: 

Tafstel «Vee I eo a ae ee 
Salted 

Flounders 
PET OpTIS eee wees anne cian ee eee ee eee 
(Kane whi ting see se son eee ac 
Menhaden: 

WT OSR eis see es carrs arch aia acecetetaines wos Shh 
Salted 

Mullet: 
IT eSEeMee id SHeisck ck cass. ek eae ls SASS ; 
Salted ase a ee se ee is ee 99F959))| ids GOGH |e cece [see eeee 295,000 | 20,650 

Mullotingersaltedmesemeue cre Socee nee: se een a eh a een Oy Se os eee eee 33,300 | . 7, 
ETE Gee ee Ln ere ee re EWES S| ieee ears | seiejeais 250 10) Sooke aleerete 
OM PANO LESH eee ae nege ne oe ce setae cece caccenes 8,909) | 1215336) |b... orcs ees als Sees oe eee 
R h, or red drum, fresh 893 36 2, 413 114 :|| 22 0552.qs (se aeee 
Sailors) Cholcaueapemereee se te Lae Sebel aes See eos 3,300 159) oc: sc seebers cee 
SerzeanthshOnSnoO Kees oa nase ce ser al sok coo co |Last noes Reem ec. 8,000 310) asc ee te 
Sheepshead memset uaee ree AR Lah ade oo. 1,901 76 1, 556 18 Pacsnaee ee |aeeee eee 
SNapper pMAanproven fee ee ess oes ease ol ee ce |e Meee aes|seseeteds 500 253 aliases Pe sisi oee 
Spanish mackerel, fresh . 02.) 222. cde. onino- -secee CRT EY I EAE Pl Beare | Dhan serene s||2--enace 
TO ere et ee ds ns ee ae dF 99 Sok ike 450 22 1,380 59) Sse ta? <tr e eS 
SOueteapiies) Ob SealtLOUba ses. okee eee ems cesce 1, 450 163°) 13),216:|) 1,108) 23.525... laeteetee 
AML ATES|S 5 pc sie ete oaelans Rea Ca a eee pea 1,920 HO) pene ceces| Sans sac|leececess ne S 

LOGAN Pe Ey belie = hanat Set eesti es 591,414 | 32,846 | 399,952 | 17,468 | 403,300 | 32,650 
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Yievp or SHoreE FisHertes oF West Coast or Fiorina In 1918 By APPARATUS, 
CouNTIES, AND Spectes—Continued. 

BY SEIN ES—Continued. 

Species. Walton. Total. 

Pounds. | Value. | Pounds.| Value. 
Arigelfight? MP 7h sab AON see OM 2 TARO -E ean 2 Ac a NNrer ej 11 DIP net baer oe 6, 103 $222 
Black drum. ¢.02 {Mees 4 UU aE 8. oc cs ec tepensotee eae ees ss lccee ee eepalkeeeenceek 25, 870 664 
Bluefish: 

Nresh so 222 52), ee a Sees cese as oe sa ees oe Raheem aes Bete eer 150, 285 9,137 
Salted= 2228.2) 2) 02222 US: oo see ee See oe a ee Sh | Se 12, 240 915 

Blue runner, or hardtail 
Wreck oy 21 Bee a 0S ee eM a ceee etre alec eeeeeaad mes eeeece 238, 306 4, 467 

52, 810 2,010 
48, 605 1,944 
19, 871 888 
47, 607 1,706 

261, 485 5, 219 
9, 883 334 

16, 329 696 
3, 571 117 
4, 087 128 
2,908 100 

20,115 1,145 

204, 204 5, 045 
21,022 669 

350 14 

Breshyse 200 Ss et ae) RR beh Sos ee se ane eae ae 9,000 $540 |4, 365, 582 189, 485 
Salted ye sf See ee ate oe ae sh as bop ae sae eet tet eras ster tetra rae | arcyereneteyare 1, 308, 619 97, 550 

Mullet-roe; salted. 22°. ..2 3224S 8 io. be eee nn keane = aE aoc Se et all creer oa tite 64, 768 13, 437 
Permits eee tnd ete Be ee ee RD et ie eee ee 3, 428 115 
Pip hich Seo <b oe f RA Mee eet PE Se re aS Sa bP See He as | ee nee 4,111 155 
Pompano 

1s) Neeser sta ae ie ore Abra ees ata caer ec enh icf fvaten 5 53.90 Liege | dessa CE 61,300 7, 982 
Saltede ste kU a AES EARS piano, OC ONS og E88 fC heaters Baty 3,075 520 

Redfish, or red drum: : 
FOS Na 2 oe ote ea ceive Secs Poke Sam ciate de Seca coe eer lente teenie Bene eae 208, 569 7,440 

Saltedty 32 3.c 2 calle cot co Sea aes Snee  e ee see ee [ob cere re | eee eee At 366 
Sailors\choice:. 022 e coe aeons cate ene ine eae cece ee eemenert: peters ce) Rte tales 12, 351 443 
Sergeantfish; (or'snooke22s2 2 Sean ee a ee eee eee 67, 005 2,322 
Sheepshead a. seh oe sae feeeinee aa oh asses att 5 eee = ateeisnser i a5 = aeeete = a aes mae 264, 189 9, 204 
Snapper, Mangrove. ........----- py eee Seen iced 3 eae eee S| Ee eroed bo Bete 5 She 25, 549 925 
Spanish mackerel: 

TOSH eh cee koe tee ee ce ae ae each eee ar ge eee | ees Cea Roe Ses ee 644,319 47,213 
Salfedtesces occon ons sccn once beeee EceePentaac teen aeaee ecktaee dsl eet: oe 23, 650 1, 263 

S00) a eerie ned Uh teeeeneetes Speed het Wotan ED PPR GR ML TRS Lo ae 19,373 715 
Squeteaeitess ‘or sed trout??-st a. cch eee ae pe pce ae eee 3, 000 300 | 282,528 25, 357 
OllO Ww tAUr ee oes sce cpeben ee ee esac a eee cIeee oat Sena oe | ree eee ae ee ee 17, 240 708 
hte He ieeprieaeled , Leu aN ied Litman akg 5s Lies cape ae tA ane, 6 le 1 tides 100 5 7,020 351 

otal... des) eee ee aie ee eee 12, 100 845 |8, 535, 648 440,971 

BY TRAMMEL NETS. 

. Escambia “| Okaloosa Pinellas 
Species. County. Levy County. County. County. 

Pounds. | Value. |Pounds. | Value. |Pounds.| Value.| Pounds.| Value. 
(AN POLAS HME te S23 asa asis prone crecten 850 $37 200 $101) J25ce—=- 
Black Grimes aes sec sccge-eece eee nt, 0) 40 5, 500 DXi) Ie eee Sears 
Bluefish s.2 cymes poe ao ese ctr ee 2a Beemer [oreo 300 24 100 
Blue runner or hardtail........-- 2,000 BO) | Bes eeexctsoe ell erect ae le setae 
Crevalleivarryr- cers REA n ce Cote eee at ees ao a | eerie cite 1,050 52 400 
Hlounderss..1.-2 Mele. oe ee 3,300 165 825 66) eee sen 
King-whiting. ..: te. ...5 aes. 2,000 120 S| nso-asasad| eorex eam | cee 
Mullet: 

Preshiccccedeteo-- aoe Meee ees AS06308 2D Sa Sal anya eee ae 56, 250 
Saltted’s eco ea od cee Bee eer EA eee oe eens ete eee Ome 318, 000 

Permitsc.cess.) Geeks oe OR eee Eee A RR oe eee aes] ee ae eee Een eet 
Pigfisht.).soscoed tek haat Paste 1,000 AO ese ello ese ee ee ee 
POMpanO cases seeee ein teeaeeeees 3, 703 555 1,950 58 Fil [are eee ee) | Cece ap a 
Redfish orred drum= = 222-22 -2-- 8,000 320 | 121,916 | 6,095 2,000 
Sailors choicets {ih ot See see Se eS LEN 300 bs | eel epeeranerta eusnele (ET hee eS 
Sheepshead).2 2.) foot Asee cass 8,000 320 | 126,274 } 1,314 1,800 
Snapper, mangrove. -...--...----|---.-...-].---.-.. 1,400 COM etaxe o's eel aoe See | eee ee [eee 
Spanish mackerel. ....-.-.-...-.. 1, 650 NOP oles selocte nt] kieomeers 500 309 Seo aeeses| cee 
Spotiecnessecnenesenceeesreeereee 6,000 DAD atone ace] Sosec etre eecerten cis) ete steve. | oeioeetteee | Cee 
Squeteagues or ‘‘sea trout”’: 

TOSS dG sede cing casinneineeecl 135642) 1,500) | a..cse-|/-eeccses 50,000 | 5,000 | 18,437 1,561 
Salted): c.cs3-ccc cases ccisonenee beeen mene lemtenie ne nectar erat eee 305000))|):3600) Eee eeoees |p seeemee 
fF | | | 

Total: sia: sncccenscececesn- 481,780 | 29,332 | 259,715 | 8,164 | 459,050 | 37,624 | 33,151 3,165 
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Yre.p or SHORE FisHERIES oF WEST CoAstT oF FLoripa IN 1918, By APPARATUS, 
CouNTIES, AND SPEcIES—Continued. 

BY TRAMMEL NETS—Continued. 

Species. Santa Rosa County. | Wakulla County. Total. 

Pounds. Value. | Pounds.| Value. | Pounds.| Value. 
AEGIS. 2b 3 tee lesen pono doe psoncaC ee sGnad PEAS aoe Ake] RAGE eens Dey mee aan enemys 1,050 $47 
IA CKTOnTIM EE So shoe cee eos fooa eee ec le Sue enn eece watts 1,100 $44 7,600 309 
IUCN SS ee ee oaks 552 aoe esos | Laeges Seen Ibegeoaos |S aaeeene a! eee 400 30 
Rigenmuncrorhnrdtaile) 29s stememne deere wees epee ee Se 2,000 50 
Wrevallorenee cee se erect eae sane eneecen|Peaccerenall: + eeante 250 12 1,700 80 
loundersssa- see ese ee te cnacne ee eces 300 $30 2,700 243 7,125 504 
oofishii 2622 eset: - Mafeta cleimaicisiaineera cee bese 200 TOW Ren. ees [Posts ceece 200 10 
Tavs) Tne ee ae Mee aS SU ree Orla 4 [Mess Sain ih [eae eae 6) Dae a en te 2,000 120 
Mullet: 

Wrasse en se ese pei sos ee ae 120,000 6,000 33, 800 1,521 | 640,685 36, 734 
Saltodernre we mermere hr to a: dete Ss 9,000 PN) | Apa ee eee Seat 327,000 26, 160 

TRC 6-2 oem ore.ad Soo oe AOC OOP DERE Geen | too Sees [ete reece (Cie Eien i [eee 250 10 
TET GMs bs sasco cae oSaCReO ae See CIEE te el |e Pree ata | uncle nae |e a Ieee toes 1,000 40 
ROMPAN OM seer ee ne esos ees eee moe lee see tees [e SSS al eae iens aie ete ese 2 14,447 2,167 
VEG HS hy OP TEGIGTWM = ooo - oboe ceisle o<sis = = = 1,000 50 7,120 320 | 141,591 6, 935 
SOELOLSICHOL COME EME eer in eet tcnee se | beens Cee Meee ts Le 200 9 500 "94 
Sheepsheadae. ©: sss a. ties do sche os 1,800 90 2,725 123 | 144,714 2,124 
SHRED WIEN GL Soccos seedosoeneoeses4loncsccseee|bcmdsce os 500 23 1,900 93 
Spanish CITIDEL SIRS Keren ae A ae in fe eatin ne nea 150 14 2,300 156 
Spleen ee sees treet ete ts coos ceehene 1,500 Op eawes yf bok oe ee 7,500 315 
Squeteagues or ‘‘sea trout’’: 

TQS OMe Panis ta vecisies oie.s Sactle sans wig 25,000 2,500 58, 509 5,265 | 165,588 15,826 
SETICG.  . -connSodunJae se COED CEE oH Pee CESEEE ET Goer aan eee [ee sean 30, 000 3, 600 

SINT Ly alte oe i a tt hg ea 158, 800 9,475 | 107,054 7,574 |1,499, 550 95,334 

BY GILL NETS. 

Species. Bay. Calhoun. Citrus. De Soto. 

Pounds.| Value. | Pownds.| Value. | Pownds. | Value. | Pounds. | Value. 
PAU LTS rete: Ae eee etc Alin S| cht See coil Meal ne Some 310 $14 |) oa eat ee 
Blacksdriame=sss bets oeet OEE ee he eles sesalion Brad poaocnene 7,350 262: sss oa52s| SHI. 
Bliehish eee asses eee ees 6, 817 $413 4,950 $300 490 40 37,908 | $3,411 
Blue runner or hardtail 

TOGA) oot cet, eee cee 14, 612 221 a toss becnjaccaloetcies coc |eoeateee 600 24 
Saltedi. 28) 25 BEE 2 eee, 12, 620 aA Gee cates l aici sia eat sore crete oels | sretelee er Saas aerate Beene 

IRONIC eet eee eens 2, SON Se sees rs eee esol Feo Ss Sa ea ee ae 
CR GTS ere ee ees cee ete arene = |b leriaiaia marek la ccicleciemincadl weecclo ce caleooeaaoe 4, 400 198 
Grovalles iis sss eset secre sods ceo aesse|beekiscac|sveenons|satecsen 590 25 10, 321 348 
Elops or ten-pounder..........- 750 D5 | te eens | tae eee See < aoe 3, 280 101 
HlouNGErsse1s4. 22s SPE BLO ate eS ee 150 6 200 Bi lasse arses] SOSA 
Keine whiting > 2242... 2cce ss cdl toda Saseeeeasas|bmeeciesac|ccecic es4linckclcosedl[ocesnune 1,352 116 
Mullet 

Hreshixes cc ccc lt cccecce ees 43,039 | 1,931] 70,500 | 3,149 {1,120,219 | 50,372 |3, 136,602 | 129, 892 
Salted eestor eta ees SO R806 16 109 alerts =| so soe ees cincdlecnne ack anos cseaceh seat os 

Mullet roe, Ssalted....--........ ZH 789) 4 | Abc tape cl kel oe o£ esl easels cal 2o oni ce Ins eemo ay [EM ceew ee 
FGETS stat eee la ciso ces | rebels ace asct es. |scceeeclonae ec adieee eons 1,182 44 
IRIGhShiaeremececccce So eece naent |seseeeeteleeee te oc 100 A ere merase |tecemere tocsece cet laeeece 
IROMPRNOM A cease eee ae 50 9 950, 143 250 50} 101,221 9, 585 
Redfish or red drum........... 670 7 Aaa es erinese Meer 41,091 | 1,940 81, 161 3,187 
Sailors CHOICHIAS s -Aeeck fe eee ee ae I SUMIE 2 cea SeR ek ee Nae 300 De eee esos 
Sheepshead essa ae ss nese: 1,099 47 1, 800 81 36,590 | 1,724 83, 407 2,959 
SNAP Der MANETOUOr ste ces secant hee ood Mee | om orci aiclere||eisiersc oe 7,930 317 14, 533 551 
Spanish mackerel: 

RECSH eae eee ae eee G90nS cees ace 2 eee 278, 355 19, 664 

chaalt set a ee eee 1, 284 43 

1,016 92,440 | 8,421] 328,842 | 29,595 

Bate ahs aeeehics a. eerie 182 7 

PR AtAl aA ee es oe 296, 054 | 21,510 | 102,650 | 5,389 [1,307,760 | 63,185 |4, eo 199, 725 
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BY GILL NETS— ontinued. 

Species. Escambia. Franklin. Hernando. Hillsborough. 

Pounds.| Value. | Pounds.| Value. | Pownds.| Value. | Pounds.| Value. 
aie Soe ae erie coaars see ree eee Se ed eee eee 50 $2 250 $10 
Bluefish. 4203 el loads tees kee Spe eric eee as Aa eas ee Ls as Re ea eee sore Ee nee 4 
Catfish: se hoAiss vs enema ea eee eerie ene 2, 850 

4,142 

758 

265, 244 
93, 020 

Mullet roc salted att es i asec ot Ah see sa eS 2,525 
Ponrpano fl beew. dese eee ies bee 1, 000 150 117 
Redfishorred Grimissseee tone pelea seer eee meee 635 
Sheepshead oh Sa. rss eee deed pees enrdle alae oe ae 50 
Snapper, MAaANPrOvVe- ane 22t eek ecloeneeeeee eee coerced pice iacktet: 
Bee mackerel, fresh........-- 85,628 1? 5; 566) Seer es Sos |teee sane 
DOGS ocak hos sateeds gadeccs Sepals gacece ALES eae tlbee eee eselseceeees 

Squeteagues or “‘sea trout,’’fresh.| 2, 250 247 | 13,115 
Spurgeonsk geet & to fee eee 2,250 270 1,215 

Ho es FEY 2 a ee ee 139,696 | 7,447 | 383,671 | 22,738 | 210,138 | 8,604 | 654,048 | 28, 046 

Species. | Jefferson. Lafayette. Lee. Levy. 

Pounds.| Value. | Pounds.| Valuc.| Pownds. | Value. | Pounds. | Value. 
ANIGCIISH Scans cossse cee CO e eee | tee: 3 
Black drum 
Bluefish... .. a eae 
Crevalles eS an eee nae eee eee ae 
Elops or ten-pounder...........|..-..---- 
HlowMG Ersoy ee okt oats see ae eeeaceece 
King awhiting 202 2 bs. SHEA cc cece ee 
Mullet: 

HON onc scien se aece eee eee ee 72,000 | $3,600 | 154,350 | $7,718 |2, 507,051 | 99,281 |1,200,154 60,008 
Saltedtice eh Wi Cae teen BH, 5002; 205s ere Olan wed, OS8e| gael hs celine meuen 5, 000 350 

Mullet roe, salted.............-- 1, 230 230 1, 250 2O0 owes Saee oa ea eee 1,700 340 
OQTOU bs oi = croran 2.5.2 SI oo OSS. ae ean leas else oe laeteetases | semiciane 190°) 6 |e s-seb oer 

Pompanowy. 8 lak Ell ges |: oo Sie eal ee Bias eis 205900} 2,372: | occec 5. - - eee 
Redfish orred drum........... 850 42 4,150 208 36,492 | 1,206 42,389 2,120 
Cee aH (ay aoe 0 (0) (cl AR ee ee ee Mier oe) ene Eee 8) eS See 34 ee sae le 4 oe Spel eee ee 10 
mheopsheadeicsssst essere emer 230 11 2, 000 100 | 157,462 | 5,116 14, 265 714 
SHAD per, MANeTOVO nos. toss t eee eel hwetteee 900 45 2,354 77 200 10 
Spanishimackerel |iresh'.:, Wes: ||2 oss cod meu ce see cm ecfemers le cisterns 49,218 | 3, £44 335 30 
EST CXO) Seem Str Ce ae eS emi B= Une ee ee ee a Sei Uae ES Boa 2,197 (18 ‘\iae ois tae Sere 
Squeteagues or ‘sea trout,” 

iPOSh eee cnclong andes cone eeRe 1, 200 96 8, 000 640 | 183,518 | 15, 262 37, 569 3,005 
LOUD Fp +( 210) # 3osn Ge aE aaa Sans AS Pe IE Li Gk ei fa es ate ei Ba A ae ees Sl re 1, 450 290 
StULLCOMS CAV IRE she Soe sock | eho sete ae | eco artes sora creer ae | epee | et etre | eee 12 12 
Wellaw tails. of) 8 0a Hoos EL OSs) he Sa] eo be Sal ce 93 B-|acceeors ehlastecwes 
"Turtlessi. onoh oo ae SPC he 2 eal to eae og | NUR eth re eer PR 8, 500 620 

Totals 22siicet ee ealess43 107,010 | 6,184 | 243, 265 | 14, 044 |2, 983, 200 |128, 192 ‘1,313,499 | 67,647 

Species. Manatee. Monroe. Okaloosa. Pasco. 

Pounds. | Value.| Pounds. | Value. | Pounds. | Value. |Pounds.| Value. 
(An pelfishiit 0... Ae 0. JON, 425 SU JE ESE. aoe BN See casa] oS cleo | ea | ee 
Blackidrum. Fl. . 21 Ae => 3. ORR IE 2. ee ae 500 $10 Jc cctscsaceu|ac c= Os TSRe VIBE ERS 
Bluefishiots ss525 2 bee ia seks 10, 184 951 125000"); 15200) sssso25s22|ss-55cee 559 $44 
Blue runner or hardtail, fresh-.|.......-..|..------ 2, 000 GON} . Loeb. 2 eee ce esteem 
Crévallesos 3: 0252 eee foncE 2152 1, 200 AS Wlercccts 13. <2] se MS): vfaosacee| oeccoe ck 275 10 
Elops or ten-pounder......-.--- 1,325 40 Jw cepceien|c<racetaelawe|yosio aa) Lice ccena Samer | oe eee 
King whiting: .. bso 222etecse 375 22 |W. acct tlacpe eat loa fosccw ee pseane toes |aatrtene [eet 
Mullet: 

teshes) coc ie oeeecer ree 1, 810;423 .|, 79,811.) 105 $0005 |) “AyO20M)o = vas eeeeae 863,000 | 36,655 
Salteds!::: 2c cbsccccds Gatos s|cccek esas slecvloncike ececearadaleebsaass 38,500 | $3,080 |---....-}. Seaeee a 

Permitts-corss 3 ees 120 Oh SSS ane rise es eos dan Aoeaee Metsac ao Soescaco) } RBCS ooS 
POM pano’ss! FH 55 sock JS) PSS 26,393 | 3,375 160 DAG Ae ssazeclenncenete| sateen aes Apcee 
Redfish or red drum. .....-.--- 38,409 | 1,617 100 B31 bse Sates eneer se 2,925 
Sheepshead) 222420 se82cscaness 28,813 | 1,252 300 5 Te Rea ae ema s 875 35 
Snapper, mangrove...........- 6, 147 245 1, 000 (10h Becrnmacdol ponousae 980 39 
Spanish mackerel: : 

Rresh 205 sasre Aa tesaedes 147, 463 | 12, 884 |1, 938, 890 |135,722 900 58: |03259 9-2. ae 

2, 206, 345 |113, 2, 068, 950 |141, 879 F 3,370 |877, 240 | 37,602 
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YreL.p oF SHORE FIsHERIES oF West Coast or FLoripA IN 1918, By APPARATUS, 
CouNTIES, AND SpEciEs—Continued. 

BY GILL NETS—Continued. 

Species. Pinellas. Taylor. Wakulla, Total. 

Pounds. | Value. | Pounds. | Value. | Pounds. | Value.| Pounds. | Value. 
ATP CLS sees einicin es ea 365 CE) mc oceeodee||socacces 150 $7 3, 456 $128 
UAC Rll Se so sb esc = cellecoedss sud lecetoced bossqeecne|socansee 400 16 9, 300 308 
Bhiefishea he jae sc csc cote 507 oR) Leeaneoeec|laesnodca 350 32 83, 369 7, 294 
Blue runner or hardtail: 

ugsla. = Seco sescsoe donde betes asclSorsse sd sbocosnced eSsousdd= 600 27 17,812 332 
SEAT Le eS Se TS BG a a ap | el Perel [ec iyeae e e 12, 620 724 

IOAN \< conebs Pa oeeemeesesa beripooaeda||-seooc ed |oes seeder Fadcacsed becore=ced Inesobeee 2,000 80 
CHA EIS als yo een Poe ees opel Peete oben Peeseattepst i Ee ee) apie gae We n e eey bae 7, 250 310 
Ore EUS Ss Bee See eee eee 3, 420 LO7 Pees Se sess 800 36 27,073 923 
HlOpS Olen DONG eles sen | ones essen asset net sees an ecs| See ace semen seen] oss ees = 5, 855 171 
TO Loch 01.6 (2) 5s EE Se eee eae 535 Zon eee eee S| eer alate 900 81 7,252 441 
ixhad (sities 22 pe od acca merse par cd laeoceese Secreseced bogocang he eeeeeemes Beeches 3, 256 264 
iigral eva Ge 2 3 oe Sere conde d |b eH sonene -|seaoudse|lbactospocd bdoteads beuepedbed |Foucrore 49,326 1, 234 
Mullet: 

ID So ces eee 1,863,935 | 71,511 | 285,850 |$13,227 | 212,798 | 9,576 |14,500,658 | 616,529 
SING Liezes Se eee cee eee Pate aeel nel eteracs 133,120 | 9,317 | 363,750 | 20,869 | 818,311 | 54,264 

TUNG 2 Rosy SOV hers Sees ae sees Goo Bocoeoer 5,975 925 6,098 | 1,419 2Y 517 4,156 
TPQiMaltt.... D2 sce soe dees cee bose sSosallascorese| Sse sceccuel|beedeenneeneucees|saseescc 1, 492 55 
iPyuasliho. 55. Ss sokeccocesReee pereseders Sessered| SeSeeCeres SAeeeses SaaeEem ees eee 100 4 
Pompano} a. s-----------=-- 5,978 BY Ws soon soe sdlsseceosel|Soccceee ecllonsoseae 159, 089 16, 926 
Redfish or red drum.....-- 13, 000 614 8, 150 410 4,110 185 291, 602 12, 433 
Da tlOna COICO memes aa Se ae stele | ne aeeears tate ll miniein cee allie wieiwiele =tael| a= oiwiarans 200 9 700 31 
Sheepshead sane toh sees 3,447 160 1, 955 98 2,925 132 | 339,418] 12,613 
Snapper, mangrove.....-.-- 5, 400 ODI Secreta porsrercrcts| erate snare hare 400 18 47,702 1, 964 
Spanish mackerel: 

Fresh 600 54 | 2,612,081 | 185,880 
Salted 3,550 242 

SPOteeraase sacs en 555--- 5, 406 209 
Squeteagues or “‘sea trout’’: 

WOH CE ooo 52 sis <\s05% 88,698 | 7,476 10, 220 818 13, 345 1,201 | 1,012, 891 89,518 
SIGE le con oe oe CERIO ae es | pecs eta pease ced Keele ie ae (gma 1, 625 172 

SUMO 5 3 Sao 95 BSR eee Ss ees oee cee Ssa88 Ban asses acsd base bobs Geaee obese lesosaoce 4,915 620 
SturrconscawlaL-- oss -- alesake Ss -j5-5 (see ange e--  sSflaee -1-nca| sas oo 2. emee on 12 12 
Bye) Oat epee eee oy IS es ep Se ee cepa ce elena a) nee stynse| oe seein sellce piece 275 10 
INTE ASCE eos a os ee ee es oe PY Se 600 60 18, 100 1, 468 

Totale-2oo-2a0eb asec 1,993,661 | 81,659 | 445,620 | 24,812 | 608,526 | 33,745 | 20,068, 013/1, 009, 315 

BY STOP NETS. 

Species. De Soto. Hillsborough. Manatee. 

Pounds. Value. | Pounds.| Value. | Pounds. Value. 
Angelfish....... WACCAGSSS SROSRO SAE Eseaase 5, 256 186 235 $10 725 $29 
Black drunvsis2.i 4 ie8 ores 12, 600 378 1, 050 31 1,000 45 
Crevallesn oo. 2 oe ae Nee 22,341 763 1,956 93 2,600 104 
HO pS On ven=pPoOUnUeres wee scam ee tees ce teak Seis aae| Santee se oc neem asec |nosee esses 600 12 
Ot er Shenae Os i en ees oa OAS EEE ac) sine eek eis 350 SH Semesie terse acieaiyoo 
CE) ROVE 0,2) ns ae A AC 18 ey AS ce Se 8,992 DUO Bocon cod sehsedsoee Scontsoees pubeeseese 
GUNS het Mi ooeeawercccee eed edenee eens 789 2G) acer eeclce aoe sccie 2,500 75 
Hogfish: -orrsccee jz ceesersesviveceevestess 1,036 ZONA oe SN a A ee De ee ee 
Ran caw DiGi eer temic ce rise ken cack tee tee 517 AG s| RAM ee ane Eos oe 2,200 132 
MT Ct sen week tee hese eee 1, 618, 424 66,271 | 152, 400 6,196 | 915,855 40, 807 
TP ySine thane ete ek ood ooo ae ed bhearteee 1,175 LG eas eee 120 5 
eiotrshie Se eee ene SSN Te nee 750 25 135 6 500 20 
IFO OSE LS eaubosencas Soe See eee oae 206 P| ten ee Sk epee eS 150 20 
Redushtorred drutines .--. 62 4e- essen ee 119, 701 4,029 15, 000 600 | 119,366 4,814 
SHTIOLS CHOCO aera tae anes ae 3, 83] 1168} ssocoes aac aeaaooescr 250 10 
MELCeANtiSHOn SNOOKe- come hee eee Term Amal ee a 4,550 ASO! |= =Sas sce | eee 
DBheepshead yseas tees cee eae 150, 151 5, 004 1, 950 76 59, 052 2,373 
Snapper, Mangrove.-........-.. 1,618 55 4, 200 197 1, 530 61 
S/O oc c eae TEC SSBB es a. SESE AON ESS Sd ERE Sei Renan a 500 22 198 8 
PGHO Wt bine cick eicince er toose toes Sees 220 Ce Ree Sees Bea es secaciood ScnOeormes |Ooee spore 

Rota liqeeseee oe omen ae ono ee seek 1, 947, 607 77,332 | 182,326 7,429 |1, 106, 646 48, 515 

nn 
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YreLp oF SHORE FisHEeRIES OF WEST Coast oF Fiorma In 1918, By APPARATUS, 
COUNTIES, AND SpecrES—Continued. 

BY STOP NETS—Continued. 

Species. Pinellas. Total. 

Pounds. ‘alue. | Pounds.| Vuilue. 
AMgelfiShcpere wy 522s ates een =a eres apenchiaeeeset ie eaecer 1, 600 $48 7, 816 $273 
BlAGkK ALUM. ey ae 4ceoane ee noes ee ey iat eee eee | ere a eee =i Vows estes 14, 650 454 
Grévallexse 223. 22-580 sss esac A ee eee Senora eos 200 8 27,097 968 
Hlops or ten-pounder 2. -- -- -e seep 25 = Sow wae aha a cm alee won| a enin 600 12 
WLoumn Gerssere ene. So se ccee eee ye ee mete tea ia ara et 500 18 850 36 
(GRO LN oye) tebe Gt nen Ne BS ooge Soabecccsarcosecasosoece ccdere see Se 8, 992 292 

(Ghbrel cht et SA Se oo nee mene Sano eonncBEeucops sescesSceutscten 101 

IFO TSN et em «oS Re cneic ch See te oid nee ee hiece eae eee 64 

King whiting 177 

Mirillebr sb ont eee son teen: us-h aeepe ses taceesee terrae easerees 129, 870 
Permit... 
IBIS TISD A Soe apye sa Sae cies tis amet 51 

Pompano 47 
Redfish or red drum 9,938 
Salons Choicetasa.- 26 sees sre st ee ee eect aie tert ate nil 1,300 5, 381 201 

Sergeantfish or Sn0ok...........----------06--- +222 e eee e eee e[e ee een nn efee enna eee 4, 550 180 

Sheepsheade. (5... 2 - soon senna eae ian inne a= winlosewio == 9, 338 420 | 220,491 7, 873 
Snapper, mangrove. ........-.------------+-------- 22-22-2225 2,570 138 9,918 451 

ST Peas atone SRB UEE (Sa Sonoseidesaaess Sane dase boewaus Sq Sdsoa aes Soheacesee 698 30 

ello tails crore dsiacere aorere Stectepete eperere ote sya exo rete: oleteegejelee ie oleiotsleiais!| ais t=tefefarata(aib [levelaimin|—i=T=i=in 220 9 

U Xo) Fr: SS Re Seno a nS oO rb Sete mbbae see nar Sneeee sare 395, 818 17,801 |3, 632,397 151, 077 

BY LINES. 

aan - Escambia 
Species. | Bay County. Citrus County. | De Soto County. County. 

Pounds.| Value. | Pounds.| Value. | Pownds.| Value. | Pounds.) Value. 
Cero and kingfish.......2-.-0.000|s0--e-0--|- 22-222 e]ee- cece celeeeeneee 3,011 $240) | ose Re Nees 
(GTOUPSTS eee aes sates eee aielain ersten 138, 645 | $5, 892 |.-.--.-..|-------- 12, 000 420 | 39,037 | $1,144 
(Onis a ae Seebaecdocotieceucs skodd odesoocon lsdacanse||oosaad ocolloomsacdcd 795 CP Ap eeeeermeise| [See oe 
TS WAIST Ulle BUC i 1 ORL ERIE IN ta) Se BN Re Sa Lah de 5, 332 160 850 34 
Leather jacket or ‘‘turbot”’.....- 3, 206 IG) pesdsasoallbaachca a lavdcdodsallcodedbes 600 24 

12a feueubenan eos Gupoccsocecsads BPA Ty | an GS IS Seecdecalscecocdd aoeeecnealsccecsos 685 24 

Redfish or red Grim. «oo coebe aks Senct ease eaeep ara eabeee eal e hemes 21, 120 844 |. 0. 226 20 Pee 

Sergeantfish or snook......-...---|---------]---+-+--|-+-2-22--/-+--22-- 2,190 66 |e cose cere cemeeete 

Sheepshead. . ....-.--------------|-2- 202 ee e]-e eee eee 1, 350 $53 | 16, 500 G0 Bie esse Gtoetcs 

Snapper: 
Mangrove...-.-2---vecsesnee 540 LAH cfelaferalalorars| (elelmiaielaiets 9, 890 0! i eerie ere. 

27 eee Cee Cees 2/3, 472078 | 22,609 |. oe Sesccleon coset 12, 000 840| 81,907] 4,702 
Squeteagues or “‘sea trout’’......]---------]-------- 8, 643 795 67, Z61 (GF 144 | ooo Sen) soe one 

Yellow tails 252 2258: f2 es oSscb oes |steeee [easel <= 1, 500 (0) gaseaesed scsusers seaereers poedacoc 1 

Potala. 224. Me caessebe 522,976 | 29,988] 11,493 908 | 150,099 | 9,801 | 123,079] 5,928 . 

GE SOR AWOLS ee PA Ie ee a 

Frankli Hillsb h } 
Species Cautity.. County: Lee County. Levy County. H 

: 
Pounds.| Value.| Pownds.| Value. | Pounds.| Value. | Pounds.) Value. S 

CatiiSheeeeaeeaassscieerapeeeeeceet 24,306 | $1,928 |.....--..|.-------]------- +2] 2-2 eee |e eee eee l ee ee ees 

Grouperssteee seas eee ee 1217 947 | 5,004 8, 389 -| 231,930 | $8, 277 } 

(Ci bli See eo eee ene aeeeee she seeesoscr aocne tun loeecuccod jboodseed poapcaaed|noomcocs 17, 250 517 : 

JewAishee & hace yeesdtennct ce ccceae | seneee uke teen nee | beer aeeee tener see TDF 28011 1S 2265 | seee aes | eoeeeee : 
POT LY siao ce niciel= =s'cintewnlesiiee aiel=)-imi== 550 Yh ees see AEA aos Sonos aces Copooses| lecopsnsaqleteiscr- = 

Geatbass......cc-ccstaeebesee eae 270 AQ’|ors eocc| Sorte ded eee cece (seco eens 29,824 | 2,087 5 
Snapper, red...--.---c2--2e-e-eee 92 390,;|46; 449" SStaBRUT RbO es scone lemeeen es 3,000 240 } 
Squeteagues or ‘‘sea trout”. ...-.|---------|--------|---+--++-/ee--+--- 27,725) 25 O72 see 

Motalaa eke nes ew Jee 239, 463 | 13,416 | 16, 839 927 | 39,005 | 2,443 | 282,004] 11,121 
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YreLp or SHORE Fisuprres or West Coast or FLoripa IN 1918, By APPARATUS, 
CouNTIES, AND Specres—Continued. 

BY LINES—Continued. 

: Manatee Monroe Pinellas 
Species. County. County. County. Total. 

| Pounds.| Value. | Pounds.| Value.| Pounds. | Value.| Pounds. | Value. 
PATTIE TSI Sree: ip 2.51 fcl=ielateisieisie= sista os siesoce |fetajshajatalore 2,000 Ciel) || Hosoocooed|Sscoccn5 2,000 $80 
OT POIAISO ye che a cnt ceisee oe boaceasaice bere aeee 800 ABMS accncice fees 2 800 48 
Barracuda. «3 snc... - sefotespcans We aetees t lage sae 1, 500 210) |cessehcosel|Boeseoes 1, 500 30 
iIBluefishi: son eee cienese see 256 erteels Saal ce seers 600 60 2,000 2,600 230 
Biluewrunner orhardtaile oo. 38s) ae- aces | seco se 9, 000 360) eemerisinis --|ccosees 9, 000 360 
BOnILOM ed saeeme ee sete ase tae [eivsetees | Sap elle 350 Pb ce a el ae 350 21 
Walhishs tee esse ect aeos fase sdclinesacsecs \cosee ScllsonssocbsSoSsecdedllochesosscqd|sossocqq 24, 306 1, 928 
Cerojand kingfish foo -os- 25 | 42,367 | $2,542 | 366,195 | 25, 643 25, 537 | 1,502 | 437,110| 29,927 
Cowfish or ‘‘shellfish”’.......-. fetcratctonratern|| cevsierserars 300 12 |\ssties cme eesese se 300 12 
Crevalle= see mee tecee aii snenias | Jomsisincee|oeceeees 300 1G} noose csoodlsoossooc 300 15 
GTOUPCESbar ac once sic sececee | 24,280 961 | 50,144) 2,649) 825, 234 | 29,146 |1,451,606 | 53,829 
Giiits ee een ee. aay 69 | 20,300] 1,698] 25,121 894] 75,753] 3, 200 
HHoplisheermeenccecctiterccesS oe Neeeree SemalscrOe ace 2,700 ISPS accoongoe| |otossced 2, 700 162 
JEN its Oe he Son Ge SRS see eRe ner ere poSres Sarrose 9, 000 540 282 6 26,744 966 
Leather jacket or “turbot” i Spesaslesraeescl) 26th) 75 450 18 5, 756 277 
WIGiNTG NE Seasons Ape ecnes Sense Sere oBren mecoeece 300 O astecosseqleeedenes 300 9 
ROEM Ss seer cian boc raed, Sec yae peiiig=intalste so ete 1,400 (ME Locanesood|lec E 1, 400 64 
1 2{0) 000) Of2 500 pes Se ne I a 350 OM Se revere | Ricci ctsts 350 70 
TROPA C3 SS OSs eee eo SS eee a ga 9,700 BOD! (Reed ene mae llores 43,842] 1,944 
PROD RASA ete ec beta I ISe obs saresasic Osos iosaasess 2,400 144s ooeac osecctie cies 2,400 144 
IS Gre Hab a oy ene Mo habNs ta | oo oo gech BARE Ose pe SenSe so de> ooeccd easoodsd jeececcodon escocnds 21, 120 844 
MaTllorsiehoOiee’ -- seweree wets 2 =n 2h 2 Socsealecoosade 2,200 MEO) Feetersiareiere ays | eroterarsiater= 2, 200 110 
Sica ERS nae arts eee eae me er ret es Hire ee 7 2 | eee Oe ee ee 1,000 40 | 31,094] 2,146 
Sergeantfish or snook gealtodoeseen|aeeesed hostsecessliisessee|cSseecess|eonccers 2,190 66 
rslatsyO Mag Ge oe Cee oocascbs ond boc oobop el aouacobd lpecoddecd |shocaebd |coocoboogr |ppepecco 17, 850 713 
Snapper: 

SHOTOVECH. -sceceisease sscel tees Rodd |bcupbodc 8, 500 HO) oe Setas coos janocobec 18, 930 926 
MTOM ois ob tatetetecteing aca a etetas msea|eses ccs 12,000 ARON eee ee ae |stats 12, 000 486 
WROD Ye ama 3 = Storer tetera os Seis |ocincsciscis|osececs 9, 000 630 | 664,446 | 46,471 \1 ,218, 871 | 82,516 

Spanish mackerel... .....-.-...- herctheic = anal tofeeacinn s 3, 900 60-5 Ene ese SCoBeeee 3, 900 312 
Squeteagues or ‘“‘sea trout” 22 680)||\= 25162) rece see ase ec se 
PATI HIS 5 odin Sratcteretomrard sheet ee Cee 600 
Yellowtail Wy aea sie bretiow'etelate 355.505 hocksscses|tesssscs 12, 500 

Motalesseene Ar ae rears 91,614 | 5,734 | 537,539 | 35,084 |1, 568, 042 | 80,210 |3, 582,153 | 195, 560 

BY OTTER TRAWLS AND DIP NETS. 

Apparatus and species. Escambia. Franklin. Monroe. Total. 

Pounds.| Value.| Pounds. | Value. | Pounds.| Value. | Pounds. | Value. 
Otter trawls: Shrimp....--....- 28.526) ele ldn|2eSuS,e2o 18K GIO eens anes |seie ss 2,907,249 | 72, 707 
MTpMeLSACCACTAWiShee et seco tao ee ole een lees ce cluees cca 283,915 |$14, 164 | 283,915 | 14, 164 

INGEN SS yee ti eee ae 28,526 | 1,711 |2,878, 723 | 70,996 | 283,915 | 14, 164 |3, 191,164 | 86,871 

BY TONGS. 

Species. Bay. Citrus. De Soto. Escambia. 

Pounds.| Value. | Pounds.) Value. | Pounds.) Value. | Pounds.| Value. 
Oysters, market, public........-. 11, 760 $630 | 35,000 | $2,000 7, 560 $450 | 53,536 | $3,824 

Species. Franklin. Lee. Levy. Manatee. 

Oysters, market: Pounds. | Value. | Pounds.| Value. | Pounds.| Value. | Pownds.| Value. 
PUDLCE saa cee eae eee err eee 2,310, 560 |$102,290} 10,500 $600 | 35,840 | $2,048 875 $75 
Private sackeer eee ae ee eae oe een tee de bled seeccdefeeucten 13, 496 Vis eerie rsealls acerca 

Total. ..se 72 ese saa 2,310, 560 |102,290 | 10,500 600 | 49,336 | 2,819 875 75 

Species. Pinellas. Santa Rosa. Total. 

Oysters, market: Pounds. Value. | Pounds.| Value. | Pounds. | Value. 
Piablige scenes See eae 3h 5. 4,354 $310 | 56,000] $4,000 |2,525,985 | $116, 227 
Je) ait2 (RA Sais Mem Melia Sys han “alban At ne eo ei grea a Deere 0 He eae 13, 496 771 

Total! Get CAs AC AR Coke edo tf, 4,354 310] 56,000 4,000 |2, 539,481 | 116,998 
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Yretp or SHore FisHeries or West Coast or Fioripa In 1918, By APPARATUS, 
COUNTIES, AND SpEciES—Continued. 

BY SPONGE APPARATUS. 

Species. Monroe County. Pinellas County. Total. 

Sponges: Pounds.| Value. | Pounds.| Value. | Pounds.| Value. 
(Ghigo sosece dee SStecee Ss setbse 1, 221 WY 6| Bab pa Seon baasuseeee 1, 221 $147 
Cie Sees ae eencsemuce SEEaeobEE aces See 17,378 1,986 | 44,070} $8,814 61, 448 10, 800 
Shesoswooles seer nee e anaes eee 33, 068 43,807 | 220,887] 602,769 | 253,955 646, 576 
WWVae URE 2 ob Me te eo Pe hh S einlc Narage'ai| <1 b aene ees [sete meena 9, 324 2,817 9,324 2,817 
Wella ween aase se -cer seep ee emp 12, 885 3,485} 70,164] 28,378 83, 049 31, 863 

Ep talt tees ee ee cis aaa tae ese 64, 552 49,425 | 344,445 | 642,778 | 408,997 692, 203 

BY OTHER APPARATUS. 

Franklin 
County. Lee County. Levy County. Species. Bay County. 

Pounds.| Value. | Pounds.) Value. | Pounds.| Value. | Pounds.| Value. 
Wat} bikcl see eo ee See Reh Baa ees Be Bead Seo a e:| War mene Pemameats th Serraaod| boootcec 1, 600 $80 
IB efiSh a Se oe ee ei toerataet eso Salsa Ble =| te ine ape a | costo ee etal ee teat e1=t otahal| epee --| 5,500 440 
Bluerunner’or hardtail’. 22. 222=|---522622|-42-- 125 des sasel Sess geg lontoe nets lesiccsee 57, 530 1,726 
CHOVAILC Rests So. aob join oro -parerpoters's sisal sn d= dss |= 4 - BBS 2 oe need ee Penne eo eers 2,15 108 
Mlounderss:. !5...02j.-- i. 4A. F- 1, 825 $92 4,000 53208 | Se sase oe seen |eas voce) Sere 
AKAN G WHIGIN ES sao ope racy des eile sss sSess | ites vee eos es Sos eee eee [tee see sees eee 6, 800 408 
Menhadenie ore: ieee Sede eee Eee cae ere ot 2 ee eee | seen ae aa | ome 10, 000 500 
Et coh ols) ESE aes See nne Boake os) Sas Saeece He Sonchel popeceae sips ocesna|beeSoscac|eeocecss 415 63 
Redfish opnedidruml..2.845-c5- s\n seta -|-4eBee eee eee eee ses Ree stessa occeans 9,550 478 
Sie of CHRP ES Shas soe seo ose ase seaelboee<ealbe oc: e|Gaecoacealloe sr cocd|paoaor ccd secbescc ‘100 5 
Sheepshead. suit sae Se Sete tah. eS: -|- 4st gens ens ie eee rates Spit as| esetinys ee 2,000 100 
Spanish mackerél:...:....4..-.---|----es.- 1 dees 8 7 Jee ee BE ees ee eee i eee 23,615 1,889 
Spots. 2) 222 et Dread sf 1 e5e 88 aS (AS ec aa (Ee Se eS 5, 000 250 
Sqtletedouesior “sea trout y=. 2 o2|b- t-Be— aol 4- Bae. o aciteeee so ltaeaca| aaeeieeeaal| etter 19,398 1, 552 
WMoerrapingeet 2.22 sc s-c2 ie | Betansen) hecacrrrs pemccca: 2,475 206 
Clams; hard==-.2=--2s-s<2 4-2 e2575| 1H9) 242 Pld, 956i) 4... ees laereinere 

| eequices | gs Sscn aa] po area | 

Dota eens See ee eas 1, 825 92 4,000 320 | 159,272 | 13,936 | 146,133 | 7,805 

F Manatee Monroe Pinellas 
Species. County. County. County. Total. 

Pounds.| Value. |Pownds.| Value. | Pownds.| Value. | Pounds.) Value. 
AMPpelfishe =. 2 sesh doanaqs accesses lade seaeme tte ace slats Seale ate ees cee tateeerers | ete ee Als ods 1600 $80 
Barracuda ete: bel ss deees te sae aaa eeeiers 3,360 Cyt | We Se ee et eee fae OOO, 202 
Bluetishee he ye sper tas healed Cee aie. Me Reo Wicaeey As SBE) cae | S53kes sae 5, 500 440 
Biluerunnerior hard tail sa. os nese ees Nase 2 ees See oes as a ee eee neal Se ete 57, 530 1,726 
Grevalle bul Sar fo aSaee 28h. bel {88 .05] 48e8 < ST |e Bis BPS. 8). 4 Bee Bie Sos sae 2,150 108 
Wound ets2a2-=)ss5-e- Bee Pe ere Ce ereey Pn r renee be a £0 | aes ED edaanosdl| acters §, 825 412 
Rain Pawn pee eee Bete aaremtinen| spueerre:| errmemanmas| Mcincrenc] peecocarral serene se 6, 800 408 
Menhadeniicices siccerctstencnrs aoe dares fob Mieke compara ek) oeeeee 21. SCRE] Sepa OS eee 10, 000 500 
ELE 01: 110 ee el Se ee ems coe qanarea [ass S8enlscoce sae boceesactll core acc Al5 63 
Redfish'or-red<drum=---- see | ee | eae Poa eg eee he prsrecleceseece 9,550 478 
Seaibasss.22 s. cen eras -eaee | sence kieseseellhepela 2 oc | PAPE he legates a Sete [eee eas | Meer 100 5 
Shespshead hr ss tere eee ceas | ha cate Re nee crore NL hee = eee Meeretre  lese | tee el Pee cree 2,000 100 
Spanish mackerel 25 se - eee os |e ee es eae | Seer eer eee eee 23,615 1,889 
Spotesssessesa-he hacedeest 2 utud «ase seetealfeinsoc boa Bae See eee fects. a eee erecta 5, 000 250 
Squctessiesior‘seattrout soya. OAS Os) SOT ae eS 2 | oe ates tee mec sal lleeieleetarels 19,398 1,552 
Tarpon. 226.25. - . JME. x1 DOS 55 es se 1, 800 180 aes sos e.ach See 8 
Crabsstone.= Soe Senne | 2,000 STOO foe see A see 22,500 | $2,500 | 24, 500 2,600 
Dea crawiisissssesssecase ee ees ieetresee bee emen ans 10, 100 SOOT | Pao sea cms | eeeae 10, 100 500 
ANG ORs) Obie Bee net ae eo oe eee WeSeeesrer se cpence bree Beth ce deblor cope cudlinamase ss 2,47 
Clams; hard? Sans 2se 2 es ae | 1,600 CUE Seer People ormootosononoeS 160,872 | 14,336 
CON Chic arsois ores eiaes apes oi reentase 2,000 100 5 [sleeves eae ri 

Mo falls) Ste Tf RNY 3,600 500 | 17,260 982 | 22,500 | 2,500 | 354,590 | 26,135 

NOTES ON CERTAIN FISHERIES. 

Tue Muuiet Fisnery.—tIn 1918 the catch of mullet constituted 
45.85 per cent of the total quantity and 34.16 per cent of the total 
value of the fishery products of the west coast of Florida. Although 
the most important fishery of the Gulf States, its prosecution is 
confined largely to the west coast of Florida, 25,109,951 pounds, or 
87.67 per cent of the total quantity, valued at $1,168,696, or 88.64 

he 
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per cent of the total value, being accredited to this State. 
total catch on the west coast of Florida, 22,569,736 pounds, valued 
at $973,129, was marketed fresh; 2,453,930 pounds, valued 

ounds, valued at $17,593, represented 
capture, arranged in the order of im- 

$177,974, salted; and 86,285 P 
salted roe. The apparatus o 

159 

Of the 

at 

portance, as indicated by the catch taken, was as follows: Gill nets, 
15,340,486 
pounds; an ii ounds; seines, 5,746,282 pounds; stop nets, 3,055,498 

trammel nets, 967,685 pounds. 
The following table gives the yield of the mullet fishery of the 

west coast of Florida in various years from 1879 to 1918: 

Items. "1879 1880 1889 1890 1895 

Mullet: Pounds. Pounds. Pounds. Pounds. Pounds. 
INSET, in SG! ee eee 1058" O83|e-e eee snes 8, 794, 586] 10,650,959} 12, 310, 953 
Saltedeecenencn see cae etn et oe cha ce 2 504 429iC fs. ccecseee 2,728, 785| 2,968,254) 5,714, 134 
ROR ROM em eee as eee ae octane rion nl cowcnsiocsee cle cmicesen celine 4, 500 35200| osc set eae 

Mullet roe: 
TAGEN = cel S58 Core ee ORES Re Oe PPR NPR wa | ep COR SOIL eee 2, 150 
Salted epee ee camcisa son gece oa selec 6, 66 2) Soars reriaeraks 244, 080 298, 549 299, O61 

Tova, a. he Lee See ee a ee 3, 569, 167) 2,028,250 11,771,951] 13,920,962) 18,326, 298 
— ; —- ! ————— — -—- = + 

Items. 1897 1902 a 1908 1918 

Mullet: Pounds, Pounds, Pounds. | Pounds. 
Tene ESS i 0 aR eA 11, 639, 615] 22, 223, 685) 16,008,000! 22, 569, 736 

Sa thols 5 eS kakd eRe, Cares pS eats pee Coe eae ee 25035 103|'¢-92) 089) 190 |. saencs oe ocd | 2,453, 930 
ETO KCC eee ree SE a eee OA SG aes cea wee ais ste wall ce cis'eiSwice cies |nisie'c oeasars me 

Mullet roe: 
TRE ST - 9 as Cae aes See Rea Oe ee Rae ee Re ee eer eee a3 54000 | See sceees. 
SITE CO een Oe oak cen seaa et cicSate cae ncseace se come 143, 999 TSAR Teese ns ance | 86, 285 

INTE at Agee ee COB SCD CS RB OSE Tae S ose eeeeane 14, 287,317| 24,947,762} 16,143,000) 25,109, 951 

a From data published by the Bureau of the Census. b Includes fresh and salted. 

THe Oyster FisHery.—The catch of oysters in 1918 on public 
grounds was 2,602,446 pounds, or 371,778 bushels, valued at $121,049, 
and on private beds, 13,496 pounds, or 1,928 bushels, valued at $771. 
The greater part of the catch, or 341,003 bushels, is credited to Frank- 
lin County. Compared with 1911, there has been an increase in the 
catch of 186,244 bushels, and in the value of $12,348. 
A summary of the catch of oysters on the west coast of Florida for 

various years from 1880 to 1918 is given in the table of comparative 
statistics of the oyster industry of the Gulf States on page 138. 

Tue Rep Snaprer Fisuery.—This fishery centers largely at 
Pensacola, the catch credited to Escambia County being 4,661,984 
pounds, or 64.49 per cent of the catch of the west coast of Florida 
and 49.43 per cent of the catch of the entire Gulf coast. Of the other 
counties in which this fishery is of importance, Franklin is credited 
with 655,716 pounds, Bay with 564,139 pounds, and Hillsborough with 
353,247 pounds. Compared with 1908, there has been a decrease in 
the catch of 428,832 pounds and an increase in the value of $23,640. 
Those engaged in the industry experience considerable difficulty in 
supplying the demand for this highly prized fish, while the catch of 
groupers taken with the red snapper exceeds the demand. Reference 
has been made elsewhere in this report to the Bureau’s efforts to 
increase the demand for groupers to supply markets for all that may 
be caught, as the future of the red-snapper fishery 1s, In a Measure, 
dependent upon the accomplishment of this end. 

35286°—21——444 
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The following summary shows the quantity and value of red snapper 
caught on the west coast of Florida in certain years: 

Year. Pounds. Value. Year. Pounds. Value. 

3, 469, 370 S105 55 74 | CODE eee a ee ae 8, 074, 066 $237, 428 
4,172, 942 193799) 1H 1908US 2s 2c Seg ee oe ee 7, 659, 000 432, 000 
4, 886, 396 1G4E 536 | LOUS ge tek tee See ass 7, 230, 168 455, 640 
5, 314, 487 171, 234 

1 From data published by the Bureau of the Census. 

Tur Sponce Fisuery.—The sponge fishery appears to be in a 
state of equilibrium between the natural supply and the catch, and 
if it can be so maintained no concern ee be felt for the future. 
There is a superabundance of small sponges, attributed to the gradu- 
ally returning productiveness of the beds in comparatively shallow 
water which was depleted by the spongers a number of years ago. 
If these small sponges were permitted an additional year’s growth 
these formerly exhausted beds would yield a larger quantity, and, 
owing to the higher value of the larger sizes, a much greater financial 
return to the spongers. 

As landed, sponges are strung on wire or twine in bunches, 43 feet 
in length and of an average weight of 6 pounds to the bunch. The 
weights used in the statistical tables are those taken after the sponges 
have been beaten and dried before they are baled for shipment. For 
the different grades these are as follows: Glove, wire, and yellow, 
each 14 pounds per bunch; grass and large wool, 24 pounds per 
bunch; and small wool, 1 pound per bunch. 

The following tables show the extent of the sponge fishery on the 
Gulf coast of Florida for certain years from 1880 to 1918, and the 
price per pound for certain years from 1895 to 1918: 

Kinds. 1880 1889 1890 1895 

ay 
Pounds. Value. | Pounds. | Value. | Pounds. Value. | Pounds. Value. 

Sheens wool... tees: eal eos eco Al pep te ete oe sas ae aa lt aera | eens er eee aie 231,272 | $363, 107 
NACI lO Seen eee Oe ladle rele Se So auhia a(S O om ot a beatsonooa|booddoonotlsad od sind 29, 509 11,798 
GEASS#2 Ace. oaeaenee | weg ass losers en het Renae ae Pah inee eel oo te | ape Re 21, 387 5, 464 
Obhersage 2c wee Sines ose ee eee oa [ere an pga Rae nel bye ean eae eee 23, 952 6, 502 

Total...........| 207,000 | $200,750 | 316,559 | $381,087 | 366,772 | $438,682 | 306,120 386, S71 

Kinds. 1896 1897 1899 1900 

Pounds. Value. | Pounds. Value. | Pounds. Value. | Pounds. | Value. 
Sheepswool........-- 149,724 | $248,196 | 157,476 | $240,599 | 153, 700 | $332,390} 181,311 | $483, 263 
Yollowir 04 tks: 23,655|  9,318| 32,362| 13,082] 55,800| 16,205| 74,466] 44,045 
Grassey Ate aa 44/617| 11,508] 128,622] 29,188] 76,900] 14,319] 143,112] 33,263 
Other W727. ah an 18,315|  3,990| 13,086] 3,171) 18,000] 5,000] 19,236 7,114 

TotaLles toe 236,311 | 273,012 | 331,546 | 286,040 | 304,400 | 367,914 | 418,125 | 567,685 

Kinds. 1901 1902 19081 1918 

Pounds. Value. | Pounds. Value. | Pounds. | Value. | Pounds. Value. 
Sheepswool.......... 202,673, |/$422; 561.1: 133,518, $297, 727, |ba.-.42 aule-eaceee ee 276,168 | $675, 781 
Vollowe ne bee eee 62, B12 | 30, 290"| 56,787 | At dis ses eenolsame se 91, 641 34, 187 
Grassa! {> fea ate 108,748 | 24,210] 140,682] 29,765 |......2...|.....+-.0- 73, 033 12,125 
Othenice cc cerecas 21,627]  6,679| 15,902 BSH AA Teil nn al dog vate os 11,346 3, 062 

Motale a0. 6 395,560 | 492,740 | 346,889 | 364,422 | 622,000 | $545,000 | 452,188 | 725,155 

1 From data published by the Bureau of Census. 
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Average price per pound. 

Kinds. - 

1895 | 1896 | 1897 | 1899 | 1900 | 1901 | 1902 | 19081 | 1918 
| 

Sheepswool..............---. $1.57 | $1.66 | $1.53} $2.16 | $2.67) $2.08 | $2.93 
\iGilitny eo ee ee .39 40 ‘40 -29 -59 63 “55 | 
(CECE on 25 BE ee es eee - 26 . 26 -23 | .19 a3 .22 521) 
iN Goch ee ail ae 127 7) 24) - .28 aoe ‘31 137 

INVerage=!<. -c0e au 5-5 rei aa 186i |)) teat, |eeuese |e ase'|n tl06 

1 From data published by the Bureau of the Census. 

WHOLESALE FISHERY TRADE AND CANNING INDUSTRY. 

In 1918 there were 77 wholesale fishery establishments on the 
west coast of Florida handling fresh and salt fish and oysters, valued 
at $250,877, with a cash capital amounting to $157,650, in which 
455 persons were engaged and $240,030 paid in wages. There were 
in addition 7 establishments, valued at $300,510, engaged in canning 
shrimp, oysters, etc., and the preparation of by-products. The num- 
ber of persons employed in these establishments was 451, and the 
wages paid amounted to $123,803. 

The following table shows the extent of the canning industry, 
including by-products, on the west coast of Florida in 1918: 

SHRIMP AND OYSTER CANNING INDUSTRY, INcLUDING By-PRopucTs, ON THE WEST 
Coast oF FLoRIDA IN 1918. 

Items. Number.| Value. Items. Number. | Value. 

Hstablishmentss.o- sass bce 7 |$300, 510 -PRODUCTS—Ccontinued. 
Cash capital. .-.. Saal See cS eee 61,700 
ersonsiengaged=-.--erteeeseese| | SOLS lee chcinnn Oysters, canned: 
Wiagesipaid. Ub ss saat eck les- seats 123, 803 No. 1—5 ounces.......cans..| 391,056 | $40,972 

Clams, fish, and_ turtles, 
PRODUCTS Mua tae Oey tere eee ener cans and bottles..| 795,600 | 109,986 

By-products.....-....- pounds..| 446,746 | 15,611 
Shrimp, canned: 

No. 1—43 ounces.....-. cans. .|1, 922,912 | 208, 423 
No. 1—5 ounces.....- do....| 973,008 | 101,355 
No. 13—84 ounces...-do....| 83,280} 15,420 

Totalisc ie. tet hi essn ae 2,979,200 | 325,198 

FISHERIES OF ALABAMA. 

The coastal fisheries of Alabama are less extensive than those of 
the other Gulf States. In 1918 the number of persons employed in 
the fisheries of this State was 783, of whom 85 were on fishing vessels, 
33 on vessels transporting fishery products, 365 in the shore and boat 
fisheries, and 300 shoresmen in the wholesale fish establishments and 
other fishery industries. Compared with 1902, there was a decrease 
of 315 men, or 28.68 per cent. 

The total investment in the fisheries of the State amounted to 
$334,741, as compared with $328,285 in 1902, representing an Increase 
of 1.96 per cent. The items making up this total included 15 fishing 
vessels, valued with their outfit at $57,590; 16 transporting vessels, 
with a value, including outfit, of $21,625; 290 power, sail, and row- 
boats, valued at $38,190; fishing apparatus in the vessel and shore 
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fisheries valued at $15,266; shore and accessory property with 2 value 
of $178,170; and working cash capital amounting to $23,900. 

The products in 1918 amounted to 5,609,219 pounds, with a value 
of $230,567. Compared with 1902 there was a decrease of 40.01 per 
cent in the quantity and 13.54 per cent in the value of the products. 
The species of chief importance were as follows: Mullet, 1,699,530 
pounds, valued at $67,818; shrimp, 1,265,612 pounds, valued at 
$38,828; oysters, 1,031,891 pounds, or 147,413 bushels, valued at 
$39,670; and red snapper, 798,400 pounds, valued at $49,075. 

FISHERIES, BY COUNTIES. 

The following table gives, by counties, the number of persons em- 
ployed, investment, and products of the fisheries of Alabama in 1918: 

PrerRsoNS ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF ALABAMA 
IN 1918, By COUNTIES. 

Items. Baldwin. Mobile. Total. 

aA E SIE SEL Number.| Value. | Number.| Value. | Number.| Value. 
OM Geka ihe oe Be ee sg cored boocsepsce|tocsdane Sb) Peeeecns SDF Sasa 
On vessels transporting. ---..--.8..22++-+-eec-a< UG) BREBeeoe 18 |... == 33) |. --S2 a 
Inshore fisheries.) nee ihey Seren Sen peas UG) eee Wa eae eee SOD) Eeeeecee 
Shoresmoen?: §- 2 S0al se ae a pee aes UP Hal ee ee 288) seein 300 ie. eee 

Totals’ sats ates oe eee ee eon stehrs cra aoe TA4s | .c2secee 6389 nH oseteee 783: \weeeace 

INVESTMENT. 
Vessels fishing: 

Gasoliniett S22 saan cere eee een eee eee AEST EA eee certs 11 ($31,600 11 | $31,600 
TONNAGE S! cass ce ccgnetaae Meee eee ee! oe alaoeen cea beeen 198MiS- ees LOB |e aaoee 
Oth re ere os oo ow re Re ee Se ee ree I | ate Seater ere 05490) | st2 9,490 

Sailer OSes ds Saat ee a eS ee eS LEE aE 4 | 15,000 4 | 15,000 
TOMMASO? ots ot nes damacwoce pemenine sete le sawed ie ene Seeeete 210) oeasceel PAKS hear a 
Quthiten si estes ek foes ae scan eee ae laces eee ee aaee en] Seen PS OOOU E eceremete 1,500 

Vessels transporting: 
FASOHMES s'- 2/2 ck. oc aee ee aU eee Fea 6 |$10, 800 5 | 4,400 11 | 15,200 

Tonnagescterht sect taen Wite ee ateene oe were GON Ps sc pace a eae ee LO? hb 2 ee 
Outhites ys eels. ce deo re ee eee nya | Boaaacse ae 1, U75\| rccreetoeee 2,550 

SHITE Nah 2k Rees ae ee ee ee 1 | 1,000 4/ 1,900 5 2,900 
Monnage =k soe 22 HE 2 eee ee LOW aSers Sllaeeceloae 41 le caeeowe 
ONEEG TS Sf 2 RTT eee mica ee tee ee 220i ee scicae ae 7150) Saas 957 

Sailland Tow boats s+. Ste ee ee. ce ee REE S 90 | 2,060 118 | 4,805 208 6,385 
POWELL DORUTS Sao ak se rte eee eee ee ee 8 | 2,475 74 | 28,850 82 | 31,265 
Apparatus, vessel fisheries: 

TrammMel Nets. 21-5 sac sawiscee sacs soe aes doweal neces geal eee meee 8 600 8 600 
MATOS ata eiciais, ooo bie bycleie cowie Se este es ne oieteral cyere Stel] Seca ane teed te ee toe | eters ais eto SSO aS es 530 
Otten trawiss.csb ccc cewas sence ues aaee aeee peo eerie eS aoeeece 3 120 3 120 
EP ONES Se sonaa seek ee cea ee mere ore eee lin ste sete | eat eels 3 22 3 22 

Apparatus, shore fisheries: 
Seimnes hos ch occas a sect eee een ee 1 500 2 100 3 600 
TramanGlinetsasnctne seec cee ee eee eee een 91 | 6,700 47 | 3,010 138 9,710 
Gilllnets: <oe. 82 Sock Seis ce ne Sa ee ee 6 BO See geae ec Senne ee 6 50 
Otteritrawlss cs sect ciscacceeeasenn nee eeseae cece ees loser meets 43 | 1,720 43 1,720 
BANOS fom ro Soe Se cee oO oe Bie ose See ee ee eee DOU emcee ae 40)) J czeeeese 
Tongs 2h 5 ase ee ke Set oa ce eee cee 24 180 200 | 1,500 224 1,680 
MINOT AD DALabUSe:5 oe clef Sasi ed ee ae la nee Lh Pearce 144 

Shore and accessory property.......--..-.----..- ae ee See BBOL IE. chee 177 280s cc mene 178,170 
Cashjcapitals . 25 2eSsoeq chee cemctieoe ae Oh sesame ee ee eee S00 ane ane 23,100) |2 So speeee 23, 900 

Total... <<... ja- tees nd aane Saas Je She, seo cet eee aes Dihag VAT NN ee pee ee BO 735045) Hoke a eee 334, 741 

oA Pounds. | Value. | Pounds. | Value.| Pounds. | Value. 
Angelfish): -.3- isc pa0e- cae eaeeee cette eh es 3,450 $103 3,450 $175 6,900 $278 
Black: dritmit. 22 cere eee eee meee eee 8,775 417 3, 425 176 12, 200 593 
‘Biliefish'ss.5 x2 cess esse thc 2 =e see ee eee eos 5, 000 155 3,750 120 8, 750 275 
Blue runmerior hardtail- . =~ sees eee eee ee 1,000 30 10, 000 300 11, 000 330 
Catfishsiastis. techs Sos eee cten See 25,760 |» 573 14, 903 329 40, 663 
Croakers =. ceeceae cee cen heat eeeasee ste aes dead 55,800 | 2,036 37,700 | 1,216 93,500 
Wlounders! ts: }505. 224 tC SAE era ME iE AES Brad 14,357 | 1,146] 24,250] 1,154] 38,607 
GROUPCES Es) <0 5525 GAGS SEE Se ee ee Se a ears | ed eae 244,000 | 10,485 | 244, 000 
GTUNGS . 7. 2555 a55ache 5 5e esses ee = oe coon 600 7 2,100 42 2,700 
JOWLSH st. fceicte ot Sac se See eee 2 a ana i] iret ne | eet 2,000 vi 2,000 
King whiting =... 45. .2.<2desjonn pen ta een eae 5, 000 144 4,600 168 9,600 
Mullet: 

Hresh® fagece - Pec ete Rees. eee yas cane ae 859,500 | 33,390 | 834,020 | 34,150 |1,693, 520 
Saltedicans ats takes ee eh deme a Gemini pe 5, 000 225 1, 000 50 6, 000 
ROC oi. o.oo techie noo a gece cai are eee | MEE Seen eee 10 3 10 

Jeli eel se esse ppo nooo sboron deere usec cressesoee 1,341 184 3,625 615 4,966 

a ta i es 
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Persons ENGAGED, INVESTMENT, AND Propucts or THE FISHERIES oF ALABAMA 
In 1918, By CountizEs—Continued. 

Items. Baldwin. Mobile. Total. 

. t 

PRODUCTS—continued. Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 
edhsnvonmeddromereee. crete. cee secs cee ee 16,650 $755 6,600 $372 23,250 | $1,127 
SIEGES 5 nen re oo mI Ot cfg a i I OS eee eg 600 30 600 30 
‘SUPE et Sas en nes 2 ee ot ce a ea 400 12 200 5 600 17 
Shecpsheadee tka peewee ee wat eee Pe ee 15,400 725 12,650 740 28,050 1,465 
SHAapper red’. se Seem eer ce. temas Soe Ve eed eels 798,400 | 49,075 | 798,400] 49,075 
HPAanishimackerolsaesece cee ater e es aot eae 1,934 112 2,350 165 4,284 Pel 
OU ae Meant enone oa tee Sees cnjnomecesice 21,300 822 20, 400 601 41,700 1,423 
SOUL EC OME Matern gaiso sere toies = ciate Socnite ea Sele 2,938 129 |Sasoese ssl nebioe oes 2,938 125 
LULL COMITOG See ote eee «See a ee 60 46 Wet Soeen enalsem ane a 60 45 
Nquetearuesior ‘sea trout?’ -. 2245 ---5+..5...5-- 36,875 | 1,746 | 101,755 | 4,865 | 138,630 6,611 
SHriti Dee ee: eee ees ek ee RRA SS TEL ET Sora eR ee 1,265,612 | 38,828 |1,265,612 | 38,828 
Crabs, hard..-.... sipoistmmicinge = Sebieae siices Case ais 25, 800 965 70,050 | 2,327} 195,850 3, 292 
PREECA DINE ae eeercs ves cee tes Lee ce so soacel 763 224 2,175 880 2,938 1,104 
Oysters: 

Maret MUD liGue maka a oeete ee ee eee se 15, 750 775 | 635,376 | 21,915 |2651,126 | 22,690 
Manketeninivatelsc=cniccl-c2¥ ot snake eee ood. 27,300 | 1,900} 163,275 | 18,585 | 3190,575 15, 485 
Seeder PUD aes. Gee some coe eet ek oo ceeec ee 180,600 | 1,290 9,590 205 | 4190, 190 1,495 

ANGIE = oo tates Se NS at arate a 1,331,353 | 47,916 |4,277,866 |182,651 |5,609, 219 | 230, 567 

1 Represents 287,550 in number. 3 Represents 27,225 bushels. 
2 Represents 93,018 bushels. 4 Represents 27,170 bushels. 

FISHERIES, BY APPARATUS. 

The total yield of all forms of apparatus employed in the vessel 
fisheries, which included lines, trammel nets, otter trawls, and tongs, 
amounted to 1,335,173 pounds, valued at $75,963. The greater part 
of this total consisted of red snapper and groupers taken with lines. 

In the shore or boat fisheries the catch amounted to 4,204,596 
pounds, valued at $152,300. The most productive form of appa- 
ratus was the trammel net, the catch consisting of various species, 
chiefly mullet, amounting to 1,704,540 pounds, valued at $63,815. 
Otter trawls used in the capture of shrimp ranked second, with a 
catch of 1,224,574 pounds, valued at $37,616, and tongs used for - 
taking oysters third, with a catch of 1,000,391 pounds, or 142,913 
bushels, valued at $38,695. 

The following tables give the products of the vessel and shore fish- 
erles, by counties, in 1918: 

YIELD oF VESSEL FISHERIES OF ALABAMA IN 1918, By APPARATUS AND SPECIES.! 

Species. Lines. Trammelnets.| Other trawls. Tongs. Total. 

Lbs. Value.| Lbs. | Value.| Lbs. | Valwe.| Lbs. \Value.| Lbs. Value. 
An pelfish<& = se criacseeee 
Black drum. 
Croaker - - . 
Flounders. 

Pompano. - 
Redfish or red drum. 
PHAaALkS. | sesseelaes 3 

Mobelicss: 22.5 '1, 044, 400 | 59, 635 |218, 235 [14,141 41,038 | 1,212 31,500 | 975 |1,335,173 | 75, 963 

1 Vessel fisheries were conducted only in Mobile County in 1918. 
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YIELD OF SHORE FISHERIES OF ALABAMA IN 1918, By CouNnTIES, APPARATUS, AND 
SPECIES. 

Apparatus and species. Baldwin. Mobile. Total. 

Seines: Pounds. | Value. | Pouwnds.| Value. | Pounds. | Value. 
“Anegelfisht: 5-08.22 eet 2 eee. 1, 000 $30 900 $18 1, 900 $48 
Blackidrum ss yee: Salers 17a 5, 000 225 375 20 5,375 245 
iBluehishes. 2: Ute ees ee 5, 000 155 3,750 120 8, 750 275 
Blue runner or hardtail...-..-_- Loa: 1,000 30 10, 000 300 11, 000 330 
Catfish. 6e eo hh 282 SO ae ee wae 3, 330 60 2,000 28 5, 330 88 
Croaker >: 22: ub eee oe ad eek 10, 000 350 600 12 10, 600 362 
Blounders: oh. shs oes Mee Es ae 1,375 67 
Grunts Ss tects ses eae eee 200 5 
Kine whitingssss2c2 tb see 1,000 28 
Mirlleta cys: Siaets 2h 02s Gay ws eS 12,000 360 
POM PANO seins fen Soka See 2,125 235 
Redfish or red drum 7,500 380 
Sharks@k 25.5 See eee 200 5 
Sheepshead (ih ae ese ecb ee cence 2,500 3, 125 150 
Spanish maekerel 22 2s ose s 2-2. 1, 250 70 1,500 84 2,750 154 
Spotes.c'ek = fee see Ce Ae 2 LE Oe 2,500 95 300 6 2,800 101 
Squeteagues or ‘‘sea trout”’...-....... 6, 900 225 6, 250 350 13, 150 575 

Totaleets saeco en oe see | 45, 080 1,736 44, 100 1,672 89, 180 3, 408 

Trammel nets: | 
Angelfish: 2 Sees sass eer eR 2,450 73 1,350 37 3, 800 110 
Black-drumes Saat. Raa ee eee 3,775 192 2,750 141 6,525 333 
CALfiShia. «1 eyes eae oe meee a art g: 21, 930 504} 12,503 287 | 34, 433 791 
Croakers 5329.3 2 ok Be eee ee 45, 800 1, 686 28, 000 780 73, 800 2, 466 
Hlounders- 25.0 Wipe lee ert 1, 807 1 2,125 97 3, 932 188 
Grunts 02 58 ee ee ee 500 14 2,000 40 2,500 54 
eine Whitin gs seus eee hee 2,000 56 600 18 2,600 74 
ullet— 
RES Dears see oe cnet ae Soe oe 858, 000 32,940 | 617,000 22,190 |1, 475, 000 55, 130 
Salted: sp. sae tesren sss sce ss 5, 000 225 ale ots. ealbe Ws ere 5, 000 225 

IPOmMpANO Sees ne a tauece et Saas Se 341 39 700 75 1, 041 114 
Redtishjor red) dirmy === e3a). stone 5, 400 245 2, 250 102 7, 650 347 
Shanks. che oes) ae ee ees 400 TD's. > tm gees eRe 400 12 
Sheepshead =e a sere eeeeeeeeer semanas | 12,900 610 10, 625 571 23,525 1,181 
Spanishimackerele 2325_-ee eee see nee 684 42 250 16 934 58 
SDOb sy ssosc eens sa aa yt eee oe oe 18, 800 727 18, 000 490 36, 800 1,217 
Squeteagues or ‘‘sea trout”’..--....._. 15, 725 1,021 10, 875 494 26, 600 1,515 

Totaletta tee eae eee eee | 995,512 38,477 | 709,028 25, 338 |1, 704, 540 63, 815 

Gill nets: 
Sturgeonts .< sos ssh te os east eee 2,938 125) eRe 22 RSS St 2, 938 125 
SUIT CODITOG Sane nee nee oe ee eee 60 ct ean aad ep nee Oe 60 45 

Totalicrry:. potesacte Geer eae 3e 2, 998 T7On eerie ee ENN. wae ee 2,998 170 

Lines: 
Cathish..<25 4 c..ceece ees eee cee seo 500 9 400 14 900 23 
Kangiwhiting j-setnccoace Soe seeee eee 2,000 60 2, 500 75 4,500 135 
Redfishionmed drimeca-=- see. essen ee | 7,500 940!) 38 Seeman Seen ee 7,500 340 
S@aibass: co-secc mete cas ot ae Soe Sas SO rae eee | See oe 600 30 600 30 
Squeteagues or ‘‘sea trout’’...-....... 14, 250 500 66, 250 2,200 80, 500 2,700 
(Crabs yhard sees eee eee aaee eee 25, 800 965 300 8 26, 100 973 

Motel fees ate ae eee se ee 50, 050 1,874] 70,050 2,327 | 120,100 4,201 

Otteritrawis Shrimp: <2... o28cesemee coe ee aeeeeen eae 1, 224, 574 37,616 |1, 224, 574 37,616 

Tongs: 
Oysters— 

Market sou bliGse=srcceeceens eee 15, 750 775 | 603, 876 20,940 | 619, 626 21,715 
Market, privates a2c2 ftascce cc oece 27, 300 1,900 | 168, 275 13,585 | 190,575 15, 485 
Seed pu blicrseme sees se ees econ 180, 600 1, 290 9, 590 205 | 190,190 1, 495 

Total: = Sp Geers eters aoe ten: 223, 650 3,965 | 776,741 34, 730 |1, 000, 391 38, 695 

Minor apparatus: 
Croakersy 06 o0). ces. sence ace teee 100 4 100 4 
Plounders..:-2..- pe 21, 250 1, 005 33, 050 2,025 
Mullete2222-.2 ome 450 25, 000 800 26, 500 1, 250 
Sheepshead 100 6 100 6 
Squeteagues or “sea trout? toe. eo 5 se eee 125 6 125 6 
EDOTTADUN. cette tre ene ee eee one 763 224 2,175 880 2, 938 1, 104 

Ota. Osceor es apo oo een rahe eee 14, 063 1,694 | 48,750 2,701 62, 813 4, 395 

Grandrtotali saan see eee 1,331,353 | 47,916 Ps 873, 243 | 104,384 |4,204,596 | 152, 300 
| 

= ——— eee “ aoe -- ——d 
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WHOLESALE FISHERY TRADE. 

In 1918 there were 16 wholesale fish establishments, including 2 
engaged in the canning of shrimp and oysters and 1 in crushing 
oyster shells, valued at $175,850, with a cash or working capital of 
$23,900, employing 296 persons, to whom wages were paid amounting 
to $69,676. The output of canned shrimp and oysters and crushed 
oyster shells is included in the wholesale table for Mississippi. 

FISHERIES OF MISSISSIPPI. 

In 1918 Mississippi ranked fourth in quantity of fishery products 
taken and third in the value of the products. The number of persons 
engaged on fishing and transporting vessels was 667; in the shore 
fisheries, 673; and in the wholesale establishments, canneries, and 
other industries, 1,527, representing a total of 2,867. 

The investment amounted to $1,433,585, which includes 160 
fishing and transporting vessels, valued at $255,875, with a net 
tonnage of 2,090 tons and outfits valued at $41,065; 603 power and 
other boats, valued at $99,505; fishing apparatus employed on 
vessels to the value of $25,598; fishing apparatus employed on boats 
to the value of $19,383; shore and accessory property valued at 
$786,109; and cash capital amounting to $206,050. 

The products amounted to 20,592,089 pounds, valued at $762,770, 
a decrease of 2,834,876 pounds, or 12.10 per cent, in quantity and 
an increase of 209,550, or 37.87 per cent, in value as compared 
with 1902. The catch of shrimp was 9,147,445 pounds, with a value 
of $319,595; oysters, 8,906,723 pounds, or 1,272,389 bushels, valued 
at $307,326; mullet, 1,453,431 pounds, valued at $64,262; sque- 
teagues or ‘‘sea trout,’’ 356,070 pounds, valued at $28,874; crabs, 
225,025 pounds, valued at $7,882; and redfish, 115,685 pounds, 
valued at $8,135. 

FISHERIES, BY COUNTIES. 

The following table shows, by counties, the number of persons 
employed, the number and value of vessels, boats, and apparatus 
used, the amount of capital invested, and the quantity and value 
of the products of the fisheries in 1918: 

PERSONS ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF MISSISSIPPI 
IN 1918, By. COUNTIES. 

Items. | Hancock County.| Harrison County. | Jackson County. Total. 

PERSONS ENGAGED. | : 
| Number. | Value. | Number. Value. | Number.| Value.| Number. | Value. 

On vessels fishing. ....... Bir See eee 540) Sane Die eee BOL eee ee 
On vessels transporting. -'..........|......-. G6 ae Saheb mint ice sinc leeeie son: G61) eee ees 
In shore fisheries.......-.. GSr le Sees. AHEAD le eons ores 166), |. San oe G73) |S cece 
Shoresmen S22 .cepeces a= = | L545 eee oe TSR RY Ell ete enemies Bl Serseeee 1 5 2ialbcoesser 

MP GtAl ara ce st coeen | D5 ace i 308) [Hee VP een 2 BOT Wace sees 

INVESTMENT. r 

Vessels fishing: | 
GaSOlin@ =< = Sarisjaret-vorcs| Sosa ei einere atereyayarore 6 $9, 300 4 | $7,600 10 | $16, 900 

Monnarek 252. 28) oe cee leas ae Ge) | Geer odeas BY SN oe re tee ae Bisooce sae 
Omthtes Seated nese eae see ssid Sa cGincse 1,565; |. See ceecee UAC pl eemmmniceee 2, 640 

Salle eet espe 7 $11, 400 OSH PIE 3E 400) | Bec crests eae 115 | 184, 850 
Tonnazeseccieace- LIS i eae P5356). |. oes beesls |jakaels ocee Soe seats LT AGOL Bee csmen 
LOTT n thigh acer eeie Or apcnoc!| ADO E Eee scmclel| SOnTTHU|R Ge Stay Gasset lees somes 33,175 
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Persons ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF MISSISSIPPI 
IN 1918, By Countrrs—Continued. 

Items. Hancock County.| Harrison County. | Jackson County. Total. 

INVESTMENT—Continued. 

Vessels transporting: Number. | Value. | Number.| Value. | Number. | Value. 
Gasolines£s2 see TOP) PAGES O00 | 2 he ee ee | eae 10 | $18, 500 

Tonnaresaasseees 24) go Beto] See ee ees 24S |S Ce 
Outhte asc 2s5 52555] Gade dees |ccs cen os| ae eee oe 2,195 || ae eel eee eter Seesemeeee 2,195 

Saino soe cosas eae 25 35, 625 25 | 35,625 
Tonnage... 410). 28sec 53 |b sme SON eyes 
Outht= 52. BES Reseec rod parosted bassacosene 3, 055: |. 29 z22 2s oha_ selec eter 3, 055 

Sail and row boats... 264 15, 365 449 | 21,985 
Power Do0ats-..s es eteeeess 115 58, 870 154 | 77,520 
Apparatus, vessel fisher- 

ies: 
Trammell nets 222 225 ssececcun = aeaeases 2 200 6 600 8 800 
Seinesiy si1i 59. 7| 1,960 TDI TAF COON tn Sees Salem 79 | 19,560 
Otteritrawisik is sees eee eee De Peres etc tol rs Gan eg 2 
ANOS =o Res cooks thee sabe Mae ea eon| seee tere sec [esate eee | enekrmnenn eres AOE teemcre ers 40 

Dredegas sisi ier ast 10 300 161 ASOO)| Pst ss: eS ee 171 5, 100 
FDON SS oe jae oe Sees oo aoe eee [eee 8 7 ae CB ees aes 3 8 48 

Apparatus, shore fisher- 
ies: 
Trammel nets. .....-. 12 | 1,200 43 4,300 
Seinesseses shies 5 REP | PSS ese |; = Ses 15 3, 560 
Otter trawilssos= eo. ose eee ee ne 95 2,375 
Dinesh) 2368 FAP ees SO) ns 5aseso ee. 135 
Monps: 5.5. sis9s as 45 225 231 1,155 
Otherapparstuss.s-s|eos.--20e- UT see eimaroe cain 999 

Shore and _ accessory 
DEO POU Wats a as cee easel eect 185168) 2 22semeso-8 642, 911 

Cash capital: 2. Abs Pia: eee 233100! ieee 166, 150 

POL caseosteedea loess cece ian Poy a Nal leeches eee 1, 192, 983 

PRODUCTS. 
Pounds. | Value. | Pounds. Value. | Pownds. | Value. | Pounds. | Value. 

AN Pel fish S435 of edey nhs 4] eRe Cay ie eT 600 $30 300 $15 900 $45 
Basck-drumee sake ee tee 500 $20 8, 760 263 4,517 224 13,777 507 
Blwetish 535 Sees Es PSP Ale cL eee 500 40 2, 066 150 2, 566 190 
Cattish® S53 she ~ Sepa n | ies 2 yea oe ee 9, 220 337 6, 888 345 16, 108 682 
Croaker. «*} Fite is 5, 200 312 23, 000 Pts5: 12, 400 470 40, 600 1, 917 
Mlowunders:. 229 45-  ee 2,790 279 19, 780 1, 581 15,295 | 1,170 37, 865 3, 030 
GTOUPCrs3: | 2 dee aos ces tote se wea Seen ee sore eeealoseee teens 24, 656 863 24, 656 863 
VeWwAShs 5 2k «cscs ce seces a lemaceee ee Seca ae ee teen | neeee once 8, 800 288 8, 800 288 
Kane whiting assesses sees 4, 000 240 9,100 455 5,417 271 18, 517 966 
Menhadentsircc semen tase eee eee, 11, 050 SOUe acer Salk eee 11, 050 80 
Mullet: : 

Fresh’ cee ef aviee 140,000} 8,400 | 199,835 6,596 | 890,113 | 31,805 | 1,229,948 | 46, 801 
Salted... 2.2. Seiwiall rok sw eisene [eames 112, 649 7, 885 96,849 | 7,747 209,498 | 15, 632 

Mullet roe, salted. LEME L. = Sao MS 9, 430 964 4, 555 865 13,985 | 1,829 
Pompano. 2.3 2.c soespee nel pos eecer schon oe 480 79 3, 809 609 4, 289 688 
POF SITES ee ss See ACAD ES SDR TAE ISS Soma eee a ery 1, 400 49 1, 400 49 
Redfish or red drum 12, 000 960 37, 636 2,676 66,049 | 4,499 115, 685 8, 135 
Sealbassss-: ue eeeeee eens 250 30 2, 560 209 1, 570 121 4,380 360 
Sharkso ieee cceost soos [eee eeneed Seaeeeen 400 1 Hal key Sean Sete Dg cea 400 12 
Sheepshead!) ~~. -- sec oce 7, 250 725 9, 668 705 50,694 | 3,052 67, 612 4, 482 
Snapper Rede soe Seen | Ocetehate ates || Corea etek Ae yee ee op oe | ee ar cee 98,232 | 6,877 98, 232 6, 877 
Spanish mackerel. ....... 1, 250 125 9, 037 741 1, 244 100 11, 531 966 
Spoteeeret a egies 4, 000 200 11, 945 431 3,145 143 19, 090 774 
Squeteagues or ‘‘sea 

CLOUL 7s ese cb aeee se < 132, 000 | 13, 240 104, 748 7,405 | 119,322] 8,229 356,070 | 28, 874 
oD Bien coe 644, 800 | 22,568 | 8,404,000 | 293, 295 98,645 | 3,732 | 9, 147,445 | 319, 595 
Crabs 

Hard eceae aac ee eee 25,000 | 1,500 151, 025 3, 307 40, 000 800 | 1216, 025 5, 607 
OTE ea CINE Sn Oe | ae est es Sarat Ss 9, 000 2 O75 inner atts aan 29,000} 2,275 

Poerrapin yal... wee 600 450 3, 000 1, 950 2,000 | 1,500 5, 600 3, 900 
ITartleS< See a5 cee oreo | ee ee ote | einer 337 QO eee Ae aoe Bees 337 20 
Oysters, market: 

Public, from Missis- 
Sippi beds. .....-.-< 751,653 | 26,168 | 3,116,379 | 110,959] 88,704] 3,959 |33, 956, 736 | 141, 086 

Public, from Louisi- 
ANA NEOS. 22 sock ee] acces cael te emccar 3, 0465473), 118; 328.4) eae es ee eee 43, 546, 473 | 118, 328 

Private, from Missis- < 
Sipplpeds.. fest. |Setsce cere aaceccce 63, 532 2, 836 20, 384 910 5 83, 916 3, 746 

Private, from Louisi- 
ana bedSseteessscee 311, 682 | 10,389 | 1, 007, 916 RRA CH AN erator iets ai 61,319,598 | 44, 166 

Totaly soe ke amet 2,042,975 | 85,606 |16, 882,060} 598,371 |1, 667, 054 | 78,793 |20, 592, 089 | 762, 770 

1 Represents 648,075 in number. 4 Represents 506,639 bushels. 
2 Represents 27,000 in number. 5 Represents 11,988 bushels. 
3 Represents 565,248 bushels. 6 Represents 188,514 bushels. 
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FISHERIES, BY APPARATUS, 

The catch of all forms of apparatus employed in the vessel fisheries 
in 1918 amounted to 13,613,605 pounds, valued at $464,404. The 
catch of oysters with dredges and tongs amounted to 7,633,983 
pounds, or 1,090,569 bushels, valued at $251,011; shrimp, with 
seines and otter trawls, 5,677,200 pounds, valued at $198,402; 
various species with trammel nets, 184,407 pounds, with a value of 
$7,879; and red snapper, groupers, jewfish, and porgies, with lines, 
118,015 pounds, valued at $7,112. 

The products of the shore or boat fisheries amounted to 6,978,484 
pounds, valued at $298,366. The largest quantity was taken with 
otter trawls, recently introduced in the fishery for shrimp, amount- 
ing to 3,248,070 pounds, valued at $113,309. The catch of oysters 
with tongs, which ranked second, was 1,272,740 pounds, or 181,820 
bushels, valued at $56,315. Various species were taken with tram- 
mel nets, amounting to 1,108,094 pounds, valued at $60,876; with 
seines, amounting to 921,199 pounds, valued at $44,000; with lines, 
345,943 pounds, valued at $15,353; and with minor appliances, 
amounting to 82,438 pounds, valued at $8,513. 
The following tables give the products of the vessel and shore 

fisheries in 1918, by counties, apparatus, and species: 

YIELD OF VESSEL FISHERIES OF MISSISSIPPI IN 1918, By CouNTIES, APPARATUS, AND 
SPECIES. 

Apparatus and species. |Hancock County. | Harrison County. | Jackson County. Total. 

Trammel nets: Pounds. | Value.| Pounds. | Value. |Pounds. | Value. | Pounds. | Value. 
Jo haide sae 8 segs ae pee ee eel ae a a Wares os 2 100 $5 100 $5 
Taso ke TAD Ena Tg ees a a eal (eg egere aeegee| [bse eee 560 | $17 571 27 1,131 44 
SICH See me eee ee taia | esta steerlee Nat oelletackeen cone ekrecs 200 14 200 14 
Cronkermer eases esse ce peioss sista) ie see aac 500 25 1,950 67 2,450 92 
MI OUMOCerSHRemeneme Oo tec ete nook nel macie cece 150 12 2,500 175 2,650 187 
King yeianlings 5S 55 550 5. cek| (cates Sees ace meee bee mm Wee eee 976 49 976 49 
Milletee cree sete eee: (Peso eee m ele etn coe 14, 590 450 | 125,552 | 4,294 140, 052 4,744 
Redishvonmed! dni see | eee secre cls aae<isieie 8,000 560 8,318 582 16,318 1,142 
peter CS eis hee odes eel Bees oka Bees oa Se ee eee! Sees 200 16 200 16 
Sheepshead er eriace sarees | cememereee eecooec.lpseeeeccic s(t -ieene 5,277 370 5,277 370 
Sha R. - 6t soo de wos tgs sae Gn Sanne Snel leeee bac Geeeenoeeae een amers 1,000 36 1,000 36 
Squeteagues or “sea 
LOU Geet ceca Clare Fallot s sme civictd| = aeeyecsrs 3, 500 350 10, 553 830 14, 053 1,180 

TOTH Eee ele eaeace el ceaacne 27,210 1,414 | 157,197 6,465 184, 407 7, 87! 

Seiness SUrimpeptee sacs eee 644,800 |$22,568 | 4,982,400 |174.084 |.........|---.-.-- 5, 627,200 | 196,652 

Lines: 
GrOUpenstenss eee eee pee a rene lessee | cise eceisce| ssuciees- 23, 063 807 23, 063 807 
ASAIN Se 2 GRC eee occ eee a5 | See aes [eae 8, 000 260 8,000 260 
IPOrgies: se: casas Ssetaasiclcom Seen Saccl | GRE ESS [Osea es! (amma meee 1.200 42 1,200 42 
DMAP Pel Led same rte seinen cee Sal sores ee ec cellos secee 85,752 | 6,003 85, 752 6, 003 

Notal eee es sean eee sacs teen os nace aaal|s case ce 118,015 | 7,112 118,015 7,112 

Ottertrawlss Shrimp: --.5-.|Ssoeecs: sa\eeoee. 2 eee 050008 Mle 50) | Sarees see eee: 50,000 1,750 

Oysters, market— 
Public, from Missis- 

sippi beds....... Ghose AI Os| se dd0 Otis | ehOs44. |(Soc mates s|sistemieie es 2,992, 962 98,514 
Public, from Louisi- 

ana beds See ee See 5 ciate llaie's.= sto ie Be 2Ol Dio) | LOD SOL” |= oaaciccce| cm ccecele 3,261,573 | 105, 891 
Private, from Louis- 
janarbedseeeen sss: Slt OSen| 105389.) 1,001; 616))) 33,402) | 2-2 cas] ccences 1,313, 298 43,791 

Total@eanceten sae 064,803) 1132) 159" |.6; 603; 030|216)037 |... ..3-|.<---- 2 7, 567,833 | 248,196 

Tongs: Te cad aa oa Beal Gel i ee Geen 
Oysters, market— 

Public, from Missis- 
Sipplypedstseereeeeleeace cteice secieec ec 3,150 190);| eee coc lsaceecee 3,150 190 

Public, from Louis- 
ATI DEMS ae eee seas case sc| Sosa cece 56 1700! le 25250) |e oautasse| somes ar 56,700 | 2,250 

Private, from Louis- 
Lanai DCU Smee al esees sacle cae ne as 6,300 DED) hee ctye se eee ees 6,300 375 

UNG i ewe | 2 ee ae ae | eae (UGE een ae 66,150 | 2,815 
Grand total ..... |1, 609, 603 54,727 |11, 728,790 |396,100 | 275,212 | 13,577 |13, 613,605 | 464, 404 

ait ees alt) Sa ee a 
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Yrre_p or SHORE FISHERIES OF MississipPi IN 1918, By CountTIES, APPARATUS, AND 
SPECIES. 

Apparatus and species. Hancock County.| Harrison County. | Jackson County. Total. 

Trammel nets: Pounds.| Value. | Pounds. | Value. | Pownds. | Value. | Pounds. | Value. 
Miva stit bo cone astecs sas eos undoes ebosoee 300 $15 100 $5 400 $20 
Blackidram eas ses se ene ee 500 $20 8,000 240 2,798 140 11, 298 400 
Bluefish. 22: acco sc osceeee | see bee ca see eee 500 40 300 24 800 64 
Catfish! ces. roe beee. - tea ese eeeeeee 5, 220 182 200 10 5, 420 192 
Croaketses- 2 sa<2 222225222 4,000 240 Dak 285 8,350 298 18, 050 823 
MIOUNGEeIS oes sseseaeece 540 54 iY: 136 1,795 131 4,035 321 
Kineawhiting. fos hose als comes ie 3,300 165 2,815 142 6,115 307 
Mullet— 

Fresh 4,007 | 411,674 | 15,135 | 676,734 | 27,542 
Salted sees eseee ZOOM cso: yee eee 10,000 700 

Pompano 58 90 14 440 72 
Redfish or red drum. ...-. 12,000 960 | 24,350] 1,704] 45,182] 3,156| 81,532) 5,820 
Ded basso 2.20 ee oot cee nes| ps atsecee |b em onet 1,010 75 380 26 1,390 101 
Sheepshead ..........-.--- 6,000 600 6,300 441 41,790 | 2,459 54,090 3,500 
Spanish MACKCLOM os. ss senses aiss peat 2,990 299 100 8 3,090 307 
Spots 23s sah thee see 4,000 200 5,700 203 2,145 107 11,845 510 
Squeteagues or ‘‘sea trout’’} 88,000 | 8,800 59,616 | 4,328 72,639 | 5,119 | 220,255 | 18,247 
Merrapiee.se-seee2 == eee 600 50 E 2. kee) a ae ga 2,000 | 1,500 2, 600 1, 950 

Totaleccsce ase ewicn= Ma y 28,274 |1,108,094 | 60,876 

Seines: 
Angelfish 5 300 15 
Black drum 57 1, 248 60 
Bluefish 112 1, 566 112 
Catisheeeee ass 41 3,810 146 
Croaker 15 8, 800 440 
Mlouniders.. 5 oss.<cescecsse| ses secen alae Soe 1,350 108 1, 400 102 2, 750 210 
King whites jacks aoen| ecsea a telaae ec cee 1, 400 70 1, 626 80 3,026 150 
Wire oR YOM Sone Sac acosaesd|ooscose Taleepeaeee 10,000 GOH IEE eciancrlbeeseees 10,000 60 
Mullet— 

Rresherc eerie cceen eoeenes espera 42,275 | 1,419] 348,887 | 12,216 | 391,162 | 13,635 
Salteds= 2.4 seduasehy sll yak sme epee 102,649 | 7,185] 96,849 | 7,747] 199,498] 14,932 

Marlletiroe ssa ted essen npn eee irae 9, 430 964 4,555 865 | 13,985] 1,829 
IPOMPANO!as..4 Het ae oe eae Eloise eg 50 8 3, 669 587 3,719 595 
Rediish on redid ram. -2 eo 4lo- ashen eeee oe 2,486 188 11,749 713 14, 235 901 
Sea bass 22 soa 8 tote eek ipa Sic ce eps ene ecras 150 10 90 tt 240 17 
Sheepsties dtcehs 2S oss SS ee ae ase Sere 1, 568 120 3, 427 207 4,995 327 
Spanish mackerel. ......-- 1,044 84 6,474 479 
Spote eee ccess eet sates 5, 145 173 
Squeteagues or “‘sea trout”’ 30, 246 2,144 
NGAI Sece aces eee seers 220, 000 7,775 

Motalcs se tccce ces eee 921,199 | 44,000 

Lines 
Catfish seeses =e eee 6,678 324 
Croaker 2 oe sesee ce cee : 9, 800 497 
MIGONGGrS ase seenacese sas 1, 860 158 
GrOUpers=e=- a-eeeeree eee 1,593 56 
Jewish seat. sees seers 800 
King whiting soos. ssscene- 7,800 430 
POMIpanO sacs sees ees e eee 8 
POrtye Oe 22 Sete cca 200 7 
Redfish or red drum 1,100 72 
Ser Oe Se oriasoeeoadsctd= 2,050 186 
Sheepshead =< s22ee eee see 2,300 209 
Snapper, redis<-2-.c2---4-- 12, 480 874 
Spanish mackerel--..-...--- 1,480 146 
MDOURE Seen ne cease pemeseee 600 30 
Squeteagues or ‘‘sea trout’’) 44,000 | 4,440 20,200 | 1,370 16,927 901 81,127 6,711 
Crabs}itiardee seco seee 25,000 } 1,500 | 151,025 | 3,307 40, 000 800 | 216,025 5,607 

Motaly ee. assests 76,959 | 6,532 | 186,665 | 5,577 82,328 | 3,244 | 345,943 | 15,353 

Otter trawls:Shrimp sos sees |p see eee bane 3,151,600 |109, 686 96,470 | 3,623 |3, 248,070 | 113,309 

Other apparatus: 
"AT CCITSH*S ease sens hes Ene Seren ener 100 SW SC eseaase HeeBe tee 100 5 
Black anus esse een |e oe eee oe Lee 100 By eeccateee |nemenece 100 3 

Ssekeheee 200 ON aS aoc ae4| SesoeHeae 200 10 
1, 500 (a ene aeeane recrescs 1,500 65 

15,320 | 1,209 9,000 720 26,570 2, 154 
Kingowhiting 3) 2822 S]2h ele seeeetaletaeisas 600 Se eee seal eeeest 600 30 
Menhaden’... £2: -2<2¢ 23/2. See ce 1,050 Oh cectee eee ee enn 1,050 20 
Mulletins 2 cack Sie a en ie oleae cee peel eee 18,000 | 720 4,000 160 22,000 880 
Bompanoeesacseeaee eee perce esas he ses ee 80 Tee Sete SerellbaSqsace 80 13 
Redfishior red) dium sees essere aa ee 2, 500 POO) ses csteec ee eee 2,500 200 . 
Sea bass2s-. 523. c-aseeni ssl cee ees ee ee 500 LUM ea a en oso 500 40 
SBAFES |. fao0 cose desc caiscincl sisiseep tae eee eee 400 12 eee ee kale Sastre 400 12 
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YIELD OF SHORE FISHERIES OF Mississiprrt IN 1918, BY COUNTIES, APPARATUS, AND 
Sprcies—Continued. 

Apparatus and species. Hancock County.) Harrison County.| Jackson County. Total. 

Other apparatus —Continued. | Pownds.| Value. | Pounds. | Value. | Pownds. | Value Pounds. | Value. 
Sheepshead -.....---------|---------|-------- 950 SG eee reiee Sato ara 950 $76 
Spanishimackerel 2222. 2|-2.-e---=|e- = - 8 487 BAR Ne oe ees ee 487 34 
SOs. ease se os eee eee eee 500 PANE ie eee ea ec 500 25 
Squeteagues or ‘‘sea trout’’].........|-------- 10,389 DOD) sac meeems| bectsse 10,389 592 
Shrintip et ssee et beret ss) eee er ome ASN ENS e875 PIE oS Aa 2,175 | $109 2,175 109 
(GROSS Silas ooneeonseeases | Seecseend Paseeoss SROOON TE E25 275 al Meee a etererei aint 9,000 2,275 
dN Nan e sg aeeaanes so pocseecs 4 |geeecose SS 000i (2 13950) eee se) see ania 3,000 1,950 
Oui ESISs= 5 Sanesceaceacnees| Soper coed aeesomec 337 20) ere eet. | Ge od sects 337 20 

Total-:23-b.4,5%% 42 2, 250 $225 65,013 | 7,299 15,175 989 82, 438 8,513 

Tongs: eg f i ie 
Oysters, market— 

Public, from Missis- 
sippi beds........... 98,532 | 4,398 | 773,388 | 34,025 | 88,704! 3,959 | 960,624 | 42,382 

Public, from Louisiana 
1930 a Re Sa a Sees eae DISEZO0M LO! 187. |Raee nee sanee eee 228,200 | 10,187 

Private, from Missis- 
SIP PUES Meee ese eters cenees ce 63,532 | 2,836 | 20,384/ 910] 83,916] 3,746 

Total eee ase ==.-2 98,532 | 4,398 |1,065,120 | 47,048 109,088 | 4,869 |1,272,740 | 56,315 

Grand total....... 433, 372 | 30,879 |5,153,270 |202, 271 |1,391,842 | 65,216 sore. 48 | 298, 366 

WHOLESALE FISHERY TRADE. 

There were 29 wholesale fresh-fish establishments in the State in 
1918, valued at $59,065, with a cash capital amounting to $31,250, 
in which 455 persons were engaged and $47,290 paid in wages. In 
addition to these, there were 21 establishments engaged in canning 
shrimp and oysters, valued at $723,094, with a cash capital amounting 
to $174,800. The number of persons engaged in the canning industry 
was 1,382 and the wages maid amounted to $307,560. 

To avoid the disclosure of individual enterprise, the output of 
canned shrimp and oysters and crushed oyster shells in Alabama 
has been included in the following table, containing statistics of the 
canning industry and preparation of by-products for Mississippi: 

OysTER AND Surimp Cannina INpustry, INcLupING By-Propucts, IN MISSISSIPPI 
IN 1918. 

| 

Items. Number. | Value. Items. | Number. | Value. 
ad | 

Establishments... .... Beetare rare = 21 |$723, 094 || Shrimp canned: | 
Cashicapitaleeesses etre ac oclsee seeetoees 174, 800 INO MBSE oe ose cans...) 2 6, 550,344 |$521, 484 
Persons engaged............-- ETP eepeceaae INOm leis eeeen ences do....| 2449,568 | 99,872 
WR POS) Pald stesen Aero mee cece acetates om! 307, 560 | 

SSS Mota lesen sence ae | 6,999,912 | 621,356 
PRODUCTS. ———_ 

Miscellaneous products .cans. .| 40,800 | 14,800 
Oysters canned: Crushed oyster shells (poultry | 

DlOUTI COS see aejerteterere cans. . 34, 632 3, 207 ROOG) bree aia camer pounds. .| 35,320,000 | 22,080 

AlOUNCES o-seeee ease: 946,896 | 95,678 || Other products........- do....| 311,000} 8,580 
S[OUMCES sesame eee do....|1 4,004, 664 | 437, 628 
6 ounces.....- do.. 29, 880 4, 188 
S/OUNLCOSseem seein do.. 1917, 448 | 174,391 
LQOUNCeS eee asec do.. 401,472 | 84,379 
12/OUNCES Ss sesso os do.. 3, 840 960 

Totaless.cmeee mepeer Lie 6, 338, 832 | 800, 431 
| | 

1 Includes pack of one firm in Alabama. 3Includes output of one firm in Alabama. 
2 Includes pack of two firms in Alabama. 
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FISHERIES OF LOUISIANA. 

Louisiana ranked second among the Gulf States in 1918 in the 
number of persons engaged, in the investment, and in the value of its 
fishery products. There were 65 persons employed on fishing vessels, 
128 on vessels transporting fishery products, 2,093 m the shore or 
boat fisheries, and 1,905 on shore in fresh-fish establishments, can- 
neries, etc., totaling 4,191 persons engaged in the fisheries, compared 
with 5,027 persons in 1902. The decrease was largely in the shore 
fisheries. 

There were 88 fishing and transporting vessels, representing a net 
tonnage of 765 tons, with a value, including their outfit, of $187,610, 
and 1,762 power, sail, and row boats, valued at $350,140. The value 
of the fishing apparatus used in the vessel and shore fisheries amounted 
to $95,317; the value of the shore and accessory property to $671,621, 
and the cash capital to $170,500, representing a total investment in 
the fisheries of the State of $1,475,188, an increase of $685,465, or 
86.79 per cent, as compared with 1902. 

The products of the fisheries in 1918 aggregated 24,953,876 pounds, 
valued at $1,419,367. Compared with 1902, there was an increase 
in the quantity of 199,741 pounds, or 0.80 per cent, and $561,053, or 
65.36 per cent, in the value of the products. Among the species of 
importance mention may be made of the following: Shrimp, 13,315,- 
407 pounds, valued at $649,805; oysters, 7,855,421 pounds, or 
1,122,203 bushels, valued at $494,299; squeteagues or ‘‘sea trout,” 
1,190,357 pounds, valued at $110,474; Heros or red drum, 565,899 
pounds, valued at $46,945; catfish, 480,420 pounds, valued at 
$18,955; and croaker, 383,035 pounds, valued at $28,862. 

FISHERIES, BY PARISHES OR COUNTIES. 

The number of persons employed, the number and value of 
vessels, boats, and fishing apparatus used, the amount of capital 
invested, and the quantity and value of the products of the fisheries 
of Louisiana in 1918 are shown, by counties, in the following table: 
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Persons EncAcep, INVESTMENT, AND PrRopucts oF THE FISHERIES OF LOUISIANA 
IN 1918, By COUNTIES. 

SS ery 

Items. Calcasieu. Cameron. Jefferson. Jefferson Davis. 

PERSONS ENGAGED. 
Number.| Value. | Number.| Value. | Number.| Value. | Number.| Value. 

On vessels transporting......... 7) | rcasaos 7) Necpopace Ga e fere safe aie | cine orci ane ee 
In shore fisheries. ...........---. Bl eoeesiciae on|Peeereee ASR citscisters 0 al ene 
DNOLESMCN EG Noor cons see See ee sett sew weeca|pesece se |lonstetes<|senacts. OLB Kier cet sedis sticie nese oe 

Motaltizesoncececoreesececs ha PeSeecee Tee sckisc « SLON | Resasinse ACID SCs 

INVESTMENT. 

Vessels transporting: 
RASOLNMG ME see nee oe eeen | Meet mise coe sae valncacaeccrllyeeleans 2h S95000! |. ee Set Saaeely 

FROMM POSE 5 sees ee ac ak |S cees cement soceseeelcaeeecnee|scicccees 1p ee een ee Saeceee 
OUTS eee etch cet lba-cecnet |becace ce | tose ctacc|emsascen lsSeeeesaee HNN ea comeao Seeooaee 

Sale sees goose toa oon 1 $500 1 SOOO} |Paseeeetcncleaceuscehieded seca teweduios 
Tonnage soni ieeie eee) Gllsccesezs OH lSaseses Daqsitacetalameecccllesscseses|caetece 
Outht ea oecee ces see accel Ponsesoce SO) |jsccesess MO ta demasee| heerlen ul sates ebtalosc. ote. 

Sail and row boats .............- 1 30 9 250 97 | 2,680 1 $30 
POWEEIDOAtSHO cn oclssisid nla oa se cere 1 500 2 400 137 86, 600 1 500 
Apparatus, shore fisheries , 

IGINESH wee Sato cece see ete 1 200 1 125 49 | 17,040 1 500 
FUrAMIMelMetSaess ese csc cclens shes elas Saree |Sueaccad eeeesaos 6 A5OU Sasi coss|(siawineses 
ITHES Re eee smc et ee Nena Sah es alles 20) |ecitcnostess Mal adtetaictes oalctatts cinais 
OHUGI TEN Besao5 2 sosecensecd |bdacosobe |osecuund lbossocesy locscese GOs rel 25) |e | eels. 
MOM ES eee ses Coes nee tAceedosaleececene 7 35 60 PV Bececascu barmosoe 
Minor apie MS Hame ates sare (eae soca callaeiact el enctecs ose hse elicoaece aces Qe sseare. aise Shs 

Shore and BEOSSOEY) 19140) 912) GN eee eee era eee 100}:| sss seec5s 122 GLb anase cee ls cece 
Cash capital... .. Seb uE Nae asnoded Spar pecee MEP ekce ISsoee scee Baeneces Beene seer 40300! |e s Jee S 

TROUT te oe ees ee rel ae 1,280) |See seas TEE) eee ne eee Die 2G: |laeee eee 1,030 

PRODUCTS 

ISIAGRVONUM Es c:cicarencce tise ces 
Waithishteeet fe.) ee Jee eesteecee 
Croakeren cxacecionsess ces cleeses 
BIGUNO ODS Btrectcrce tte os oe 2 3a oe 
INUIT Gime toe eke cence wee crags 
ROMMPAN OM AES eee hehe cccc cle 
Redfish or red drum............ 
SOA) DASSS 2 ereisaancseceste cece cls 
SNARES Soe oss delsiceicls se desclse ass 
Shespshend ese sewse saree Brad 
Spanish mackerel. .............- 
SPO esos see eeee sees 
Squeteagues, or ‘‘sea trout’’..... 
Wellowtaile: sme ey Seek 
SHIM P VETeCM 254s ose ee wise ocic|ooeeoecee 
Squid pe eeea-c ssc ects cciiaeeses ccs 
Gab, Hardee cect scien c aches Seis sie 
Terrapin ee Paitaasaocelice te Secs [Set okie eee 
PBurtlesseccus tcc sc sacees ose cichi seis cece 
Oysters, market 

BUD Cts so tets tence oocecle sie ease 5 
Priva Lemur ce rer ee ieee atamions| seh eee | aa te eee eel lanceeeen Gigeyh24" 40> BOD) ear llon a inooetdeiete 
te 

Total vices cisceceesis cosets 12, 700 939 | 133,406 | 9, 268 |7, 968, 882 320,983 | 11, 100 922 
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Persons ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF LOUISIANA 
IN 1918, By CountTreEs—Continued. 

Orleans. Items. Lafourche. Plaquemines. 

PERSONS ENGAGED. 
Number.| Value: | Number.| Value. | Number.| Value 

Onivesselsifishine weseee eee seer eee eae iF Bo soscasss 24) | Sse sie ester oH Beeeeeee 3 
On vessels transporting....--.-.----.------ IEE eSoosoncer bP Ee Secoooods el ecenaeeenr 
i SHAPE TSHETICS soos wie oe Sosa ees ee Peel ee Se casoae LW fil eee 296) pews ocace 
Shoresmenist2e 2. eke ciestet cee ceceacestines IG les scee soe O22) secon 194 eee ee 

Totalsssnssimm ne came Rosa cesmccessese 469}j| = oteiaralatelar= UC) eeoneese 497 ||sceaees cee 

INVESTMENT. 

Vessels fishing: 
Gasoline $2, 000 

Tonnage 
Outfit 

Sail ee Be sceo ceastce esac eens 
Autti oe ere emersc aps too Or bacco lace oto ocHalloes Aecdce M13 Boecse ae oc leeonSnees||adcnescase 
COM ee ese Sab as SScdoScoRbeEes«cac|beciocoeopelseet -sobudl lsabqantoac 1200) | ope cee ise siete eaten tee 

Vessels transporting: 
Gasolines tect. < serene eae 7 9, 250 17| 42,190 1 4,000 

‘Tonnave! skthissecteisecceece sae AS) a teetee ene 14 4e oe eele sr 9.) eee 
Outfity ete ce ea cee semester sates eens 140 os oc cncisses ORT UN Soar eceone 300 

Sails sos tog WO CSS arial AC Nee elie eae oes 3} 11,700 1 600 
(Onna Ee ee ee oe cee seice «ce cose latneeers | eeebemc ce 7D Sane reece Quis ce ene 
(Op nT ee ee ye Kee aas een abecas coos beep secea looadaos cud lsseneusece 6008) sie ae 100 

Sailiand!row: boatsaee--.- tesco ete ere 160 5, 500 138 3, 960 290 15, 705 
POWCTAD08US n= saeerebiee mee eee eeae nee 98 27, 400 38 13, 850 124 57,700 
Apparatus, vessel fisheries: 

Seines iss sene -jasenses Gea ces bee Sates ee oso ec bine elects 12 3:360) |aasaeoc- |b ae ene 
Ottortirawls.c2s-ce sess sien oe 1 PN SSenmencac ndane stro dloseecoobed [Son osoEned 
ID} Kes FRASER sooo oa once oso as oOaUr pee nalcouscecocd oadacocacs 15 HO peanoenes soooedsacc 
TONGS rer cact cecmat ccc pes see 5 35 19 148 3 24 

Apparatus, shore fisheries: 
Seineseyo cs a6 eee sss kee se Re 33 9, 740 30 3, 100 16 5, 200 
Aber TOT EEE Coaaasa don sdec cose cca lear enc sess (Abe cobeuod eo tcecorneljscocacsaar 16 1,475 
(CES HIG Re epeiceodsedcesocs soc Soateanad |ooscsn ods cllazoosesces 115 UBS I eee oopee eso otsocc 
IBS RS pO DRE cde becao os Satesebs erode lposcanpeaaceocseqed saseeoditad AGO leis elec aise 180 
eUee: TIA WISP Seee ce oe seston ene 48 SC Ol ees ese las oa maces 12 300 
As Beer Ons acoso sbounosaeaesse 150 (EUHeacoanad se casse sen 230 1,323 
ahrice SPDATALUS ES Boe cope atete ems lee an rar-fale haha eleicteiete = lel eee ee 425 | 2aeeeegeee | Seaeeeeeee 

Shore and accessory Propet s Bia Secatiese = ase. foeeee PLR W bal eee orce— 2295 3710) e eee eet 67, 058 
Cash capitalise ce see se esce GRRE ease tee eee | saeeeee ene 85/000) Pees cease O55 DOO) eereretteter= 20, 700 

Total ci sus<oteba---babee-b- see cere nacerecshls OBR OS (alle ermrenae 4035113) |ae eres 179, 765 

PRODUCTS | 
| Pounds Value. | Pounds.| Value. | Pounds Value 

Angel fish: sie. 5 sce aoe oe ee abies cekie lame aaeelocseciae ere 360 PIB) aaiccasieinsacie| saneeiee tee 
Black drum......... te S cis seeeaemer et eee 5, 300 $159 2, 800 83 4, 600 $138 
Catfish. Sc. 550 Ry as ct Seta eee anton e4s A V7 9, 200 370 | 20,050 796 
G@roaker i.) 250 2 tase se cee tee see oi --| 71,085 4,975 | 147,700 11, 536 42, 850 2,774 
M1 OUNGeTS sso -- Soca enn eee ease coae re 2,500 245 1, 250 115 
GrOUPGIS ssc eee eee eae eee ater | ssi ereto siciete | Seteicistawsiale ni 20, 000 1,000) oo. Soars ee eee 
Mulletin nse scssoseseeeeeosesee sane 39, 600 1, 880. | .<:=.0</<s)<:s/0|eeleeigeecers 
Redfish or red drum 50, 750 4,052 74, 270 5, 935 
Sea basss vewicwccseenwec stir 400 POM Boreecoced eoodoccce] 
Sheepsheadet: jae. sees anon 34, 260 2,663 | 44,540 3, 463 
Snapper, red 60, 000 4000}! stecis sees | peetemiomtoce 
Spanishimuckerelia! a ooo cee eee een leemeeaneee es Se eect paememetsarsa reise serice 625 62 
Spots tones roe se ACO ae ee eee 26, 985 1,349 2,750 by Gl Renpeereea orcseccac 
Squeteagues or “sea trout?*. 2. -2-------22- 100, 443 8, 038 188) 970 18,258 | 162, 450 13, 189 
VYellowtails.23 sce ede tees eeatecs se neeees 200 NO" Beseeosodc eescecsacd|saccdosden|¢ scstarlcce 
Shrimp: 

Green: soe 255 H2 2 ewe esse dees aees 2, 526, 907 | 82,057 | 947,340 36, 282 |1, 301, 000 45, 326 
Dried a 2: cae ae ee eee gee oe Ae Co aera ea ee | ea | a 18,375 5, 145 

Crabs;hard)= 22 sssccsscs- sanccetese ones oss| secemceese |eecisiecerste 111, 875 3, 256 56, GOO 1, 400 
Oysters, market: | 

PUBIC! ocean EEE! ae eee | eee 88, 200 3, 930 42,000 2, 500 
PLiVato st oe eae he ee eee 998,340 | 59,425 577,500 | 20,900 |2,819,852] 166,151 

Totaleeen- classe oko See ee 3,959,453 | 170,353 2,284,205] 108,650 |4,587,862 | 246, 994 
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Persons ENGAGED, INVESTMENT, AND Propuctrs OF THE FISHERIES OF LOUISIANA 
IN 1918, By CouNTIES—Continued. 

Items. St. Bernard. St. Mary. St. Tammany. 

PERSONS ENGAGED, 2 
Number.| Value. | Number. Number. | Value. 

@ngvessels fishing se. Soest seen es a 29 
On vessels transporting 28 
imishorevisheriese oS bees eck. ceeceice esac 165 Cal eee ae 
MNOLESINEME: a tncce cee mse oe citenet seceems TOD Rteeytrac tie Saas a a e| eee cee 

MOtalsees Mee aes Ute. eee acces TG eee See Be eee eee Avil ae ees 

INVESTMENT. 

Vessels fishing: 
Gasolin@mee 2ncaeecsciicinccs <osece seek 

MROTMAS Gs eae aan eel meis 
(ON sil eee eeoeR ee Cee ee baer 

Vessels transporting: 
GaSOlIMG tesa) ae cialis dese eee aienasase 

MONN ACO ecieas see cies 
Outfit =a ee 

MaUlangrOw DOSS 2= =) 62s sence < sas eeec oes ‘ 
OWI OR tSeaa= seh nae ees nasieis Sein ais ae 65 24,600 54 25,850 1 500 
Apparatus, vessel fisheries: 

CIN OS MMM es tc cen Soest aaliseee ares se oaace Sas 2 DOO |b eeprsercrer sts eias ctetmarcte 
TIDES oe Bago Ba OR EDU RD SE CUE DaRCR SE ne SenRener a eeer ie ie hema sme 20) sasesscsee|sexss=cce 
DOC SOSH eare Mee cece Aelia slerslare ats MS Ne es cia homstaen Sell ae stews 8 240) is seme leeeaceeas 

Apparatus, shore fisheries: 
[STUOYES Fe a en a ee ae ae 13 5,500 5 500 1 200 

PRVATTIMOMMELS oe. ceeer eect saan 26 780 UA Rb eincadser loceecespo oracenesce Seaacasaaee 
NETO St cial siaie a oraincsb deldweiciedisiieaeasesis = |coisseeeieet IO oe sence ome 220) Bree reicyaisaieie setae ct- slate 
WbeTULAWIS-con cess signee ac eceuter see 12 Bi Ca AME oneal nencorment| Saenre sree (tote sets 
OUP SMa nee eicecist cece eaacee cane 40 200 150 T2008 | he Sie ted | Pree ees 

Shore and accessory property.-.-....-.----- lis Se crereeeere W400) sacacee =e < OL 874 ins ccesces|seemcsesse 
Washrenpltals acc sjsceccc eo see dec ceisciceness lade s cizistia|sectesiceieiaa |--+------- S000N aaciecesoclosese voc cis 

TICLES <3 OAL ee pean (PSS 36, 000) es see ou: NON O) | seene raze 730 

PRODUCTS. | 
Pounds Value Pounds. Value Pounds Value 

PACKS TUN ese aeeice se ee ceo een h ewnietes 13, 450 $403 600 SOOM See So. aeons 
Ca HShimen ene erent ol ee hase: 23,960 1,088 | 203,468 SH163, |e ceicereciciels | He ercetas ce 
@roakeres 2 heat co Neate memee 42,440 3,446 2,400 216 9,000 $720 
YOUNG OLSES. fo Sno seeeteeccosanceeussasens 2,596 245 So Seelente e | Soe ee ete See eee cee nee ences 
WODU ea ee ean SBR RRR ee Ae eee ae 97,800 4,890 1,500 75 3, 200 160 
Pompano..... BB ae sro ACeiS aera appear 100 20 | vscensz sacl tonacoenes|scosecsee el Seer cccmels 
Redishionred drum=.! ha eee cee 109, 220 8,737 3, 600 324 3, 800 304 
Dheepsheadie . co sccccace cance an = ae oe 29,610 2,392 3,000 270 3,500 280 
Spanishimackerelesseeees sessss se ee 290 BDr heise Sie sail (otawielaisietalsrall beareiele cic etel| Beets tere 
SOLS eens SNR ne Soe eae en 18,300 OB? Peon ce cl Se Bena eal es eee aa ae 
RUBStEApUPS, ODM SCARLLOUL sec ome Seine 173, 000 18,011 17,900 1,973 12,000 1, 200 

rimp: 
pean Re dean SE bas SED OEE BASE aAeSaabe 500, 000 19% 610) |e sent cael Paateiac eee 6,000 300 
ID Wie le o=wed toesane Se cne seca cee SO cace | SEES Aeee oe |Seeaee eee 50, 000 12.500) 22. Se ete c|Ssccicecteets 

Wrabsshard ene sano ces aeeee co tscs maces oe 46,700 2,335 15,000 300) | Pose oon se-| seeeceuees 
Oysters, market: . 

TDC Sere eects o ser aoe oo See = ss = 690, 648 20) AAAS ae ere ceiete eel ratvatdl ate ots | aero ietayeisicme|l cies etnies 
PTV alee eee eee be eee men See 249, 879 TEES |) EO SGEE|) SRUGES A Looe aoeace |Beaeeioweee 

Motalee seen cee Nem nn aS esas eee See 1,997,993 | 90,002 | 605,013 | 41,839] 37,500 2,964 



174 FISHERY INDUSTRIES OF THE UNITED STATES. 

Persons ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF LOUISIANA 
In 1918, 

Items. 

PERSONS ENGAGED. 

On‘vessels fishing 22 cae een sss see 
On vessels transporting. ................ 
Inshore fisheries s-- 2 eee oe ee ee 
Shoresinen! <=" es 5 eter eee poe ees 

INVESTMENT. 

Vessels fishing: 
Gasolinese. 5. o--assecceesch neces er 

Vessels transporting: 
Gasoline x s2ahss ii es Soo ss anesae 

SeineS sss sSs hse eS ene 
TANS ttn va i see 533) RET eae aed 

Tongs: S34 cece eee ee cme eae oe 
Minor apparatus 

Shore and accessory property..-.......-- 
Cashicapital: 222 2 se es ae eee 

Angel fish 0. S.cne teen const ae eeeeteeers 
Black drum: sis seseeee pee eaten eee 
@affishe sce ee ect ae ae eee 

Mound ers): ews oe sens se oecne see 
Garfish driedio 2.2 so geee a oe eee 
Groupers..... 
Mulictelese= 
ROmMpanO.. Sonne ceetine oad see 

Sheepsheade . ios... cts come acscecesceee 
SNAPVOL, Lede eoacceeaee cess seecernre 
Spanishumackenrelon = -essecec cee acess eee 
SPObtescsaatacsueseae moses eee eine ee 
Squeteagues, or ‘‘sea trout”............. 
Yellow-tail 

Sduids 57. cas eesenceee ene 
Crabs, hard 
Merraplll..-.2c<cGias se dec cine sess = aeeee eee 

Publi¢zesco2acki2 sen eo cae e ate 

1 Includes Theria Parish. 
2 93,975 in number. 
3 131,322 bushels. 
4990,881 bushels. 

BY COUNTIES—Continued. 

Terrebonne. Vermilion.! 

Number.| Value. | Number.| Value. 
Mad Se a eat LS Pie co Bg ae 

A AD lh cae ee (ie Poe Reese 
396 exestoces SER Sae bane ae 
325 36 | a es be eee ee bere i 

999)-| 4S eee os QO aso cconeee 

Total. 

Number. 

3 ORB. B 2 AOTESO7Al ee ceese ee 300) |e os--f--2.cl. 8 Ouleoel 
pe ese ee 37,500 |..-.------)..-------.]------------| 170,500 

BEN Peete BOG 20 iN secmc cece 2, bile |e ono nace necrel elecaoe oe 

Pounds Value Pounds Value Pounds. Value. 
Ue eh eens) pean 5 ol aye eee ee Lege ee ee 360 $18 

9, 505 $475 2,000 $100 54,455 1,911 
110, 786 4,431 6,050 302 480, 420 18,955 
16,370 1,309 5, 500 440 383,035 28, 862 
3,950 395 250 25 21, 546 1,919 
6,500 7 ea hh he al ecm eS, 6, 500 455 

Ps oe el tT ger el Ree A dco | a 20, 000 1,000 
36, 925 1)477 1,025 52 325,177 15,794 

110 A T),)| Sars acecatmleseeceece 820 184 
175,315 | 15,778 9,300 744 565, 899 46,945 

Epica io dct wl hs Ae eae lal ek 15, 100 1,216 
seal tah. | Soe Ce fos aes sess cettine 2,000 

90, 157 7,212 6, 750 540 276, 528 22, 044 
SSSI es oe ee ee 60, 000 4,000 
Co, CUEMEOH @ Vale eel Et oh teal eet al 1,775 226 
Jeeee eects oe od obs ate a eeecn deen leeaoereen 66,625 , 330 
285,515 | 27,768 | 37,250 3,455 | 1,190,357] 110,474 

Bera eee dt) ee ANCHE it Wi ares ea ae A 2,200 110 

566; 000)" 22004"| hasan abana ere 12,571,861 | 442,480 
665,171 | 312,180] 10,000 3,500 743,546 | 207,325 

ni wis cecum dle meee loedlcteemne Geen eemans 560 56 
Py i 3a | eae a eee ee 2 281, 925 9,908 

5, 406 12578! | oe. Seeded en: eee 23, 406 7,578 
SAIN Pee TIN I AE eI LE a yen oe 4,360 218 

Be eI (Oren eee ee | ign eee Ow | AS) Fe 5 es 3.919, 254 33, 903 
1,207,122 | 141,203 | 98,805 6,993 | 46,936,167} 460,396 
3,178,832 | 410,302 | 176,930| 16,151 | 24,953,876 | 1,419,367 

In addition to the oysters shown above, 695,153 bushels, valued at $162,494, were 
taken by Mississippi men from Louisiana beds, and 11,250 bushels, valued at $3, '000, were taken by Texas 
men from Louisiana beds. 

———— 

4 

’ 
j 
{ 
{ 
4 ; 

a 



FISHERY INDUSTRIES OF THE UNITED STATES. 175 

FISHERIES, BY APPARATUS. 

The different forms of apparatus used in the vessel fisheries of 
Louisiana, in the order of their importance, based on the value of the 
eatch, were: Seines, with 783,740 pounds of shrimp, valued at $39,702; 
dredges, with 888,594 pounds of oysters, valued at $35,605; tongs, 
with 372,750 pounds of oysters, valued at $19,712; lines, with 42,000 
pounds of catfish, valued at $1,680; and otter trawls, with 18,500 
pounds of shrimp, valued at $740. The total catch of the vessel 
fisheries amounted to 2,105,584 pounds, valued at $97,439. 

The total yield of the shore or boat fisheries amounted to 22,848,292 
pounds, valued at $1,321,928. Seines were the most productive form 
of apparatus used, the catch amounting to 9,600,274 pounds, valued 
at $601,843. The catch with tongs amounted to 6,594,077 pounds, 
valued at $438,982; with otter trawls, 5,381,428 pounds, valued at 
$198,653; with lines, 699,128 pounds, valued at $43,140; with tram- 
mel nets, 293,050 pounds, valued at $23,473; with cast nets, 125,500 
pounds, valued at $5,075; and with minor apparatus, 154,835 pounds, 
valued at $10,762. 

The products of the vessel and shore fisheries of Louisiana in 1918 
are shown in the following tables, by counties, apparatus, and species: 

YIELD oF VESSEL FISHERIES OF LOUISIANA IN 1918, By CouNTIES, APPARATUS, AND 
SPECIES. 

Apparatus and species. Lafourche. Orleans. Plaquemines. 

Pounds. | Value. | Pownds.| Value. | Pounds. | Value. 
RAMeseE SATIN ONGC S ce hese ce selects eteenisia||as see sans |sce o> See |t lod (20) t rool 202) (beens asec oe secke ae 
Otter trawls: Shrimp, green...........---- 18, 500 S40) |- oes oes oe ee easuees seca ce terllbeeee ccae 

Dredges: 
Oysters, market— 

1TOs6 2SocoBopaSenaoaceden sess AanCaeSee Heer sam 46, 200 1430) | Detar eee 
PAV ALO neem cence cae eae S| acenee nase leas aon aetle 420, 000 T4000 beers oe |e eee ee 

ANOS Cocesaducbe caseSuceece GaS00d Tagen sacos Saearerees 466, 200 15S ASO see: eee bee ee 

Tongs: : oe 
Oysters, market— 
ARE 2A a ee en 42,000 | 2,500] 42,000] $2,500 

IPTEV ALO cee et ot eee cece naees 68, 250 4,062 | 157,500 6, 900 63, 000 3, 750 

UROL A emaeenae sak eee was se kee 68, 250 4,062 | 199,500 9,400 | 105,000 6, 250 

GPANG OLA os basset co eaesees 86, 750 4,802 /|1, 399, 440 52,032 | 105,000 6, 250 

Apparatus and species. 5 St. Mary. Terrebonne, Total. 

S ines: e 
Shrimp— Pounds. | Value. | Pownds.| Value. | Pounds. | Value. 

CRON ERE REE CORO ee ae lashes Sloane seca] demise sects | cide slmcees o[scciccienic<'c 733, 740 $27, 202 
IDE GOS Gas SSS Sen Soa ee eee OOS O00T| Mel 25500) | Ses aee ses lenemce ns 50, 000 12, 500 

ANG) Fell thy a ee ee ae 50, 000 1B SOON Macc ctccca| saatore coe 783, 740 39, 702 

PLO URAVIS SHIM pr OnBOM aoe cas as sacim cals es eases aloe scssaclac| sc climclacc|Sean,scec sc 18, 500 740 
Pulls: ae a ea TEODOR pis VNORON Ase cecerce | eee eae 42° 000 1, 680 
BO gest = a ar 

er ae Se ee 46, 200 1, 430 
PET Ven tO ee mice ae chimiseteineiciceeis 307, 545 17,988 | 114,849 $2,187 | 842,394 34,175 

ENOL a eee eee eee ca aisicnicicciaiaisereie 307, 545 17,988 | 114,849 2,187 | 888,594 35, 605 

Tongs: : * 

TE Se a 84,000 | 5,000 
TERE 6 ogac Sone E SO ee GO BE Bose ed beeeEeaeee boneocoaee Grcemocs ce [Se ccscects 288, 750 14, 712 

TRIE boosie cosas ae eee ees ean OR ea ek eee eran | 372,750/ 19, 712 

Grandktotaltes.sstoscccsaoc2--s< 399,545 | 32,168 | 114,849 | 2,187 |2,105,584 | 97,439 

35236°—21——4 
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YIELD OF SHORE FIsHERIES OF LOUISIANA IN 1918, By CounTIES, APPARATUS, AND 
SPECIES. 

Apparatus and species. Caleasieu. Cameron. Jefferson. Jefferson Davis. 

Seines: Pounds.| Value. | Pounds.| Value.| Pounds. | Value. | Pownds.| Value. 
Black drums asecess- sae cee 500 $25 750 $37 14,300 $429 400 $20 
Catfish 126355. Bieseet ee 1,800 90| 1,400 70 | 40,763] 1,308] 1,200 60 
OnaliGM SG Ssbcigcous ceacce cos jadcesouse| possseod|sc a2 cadcsllacoacwed 395490) 03; 0245) eeemee ee ee oe 
Wloun dersis ssi recs teoe see| peseeec ne | sese ce salece eens oeeeenee 1,100 Nosed Ee ociecas| be seteoc 
Mullet... ceo Pe sstne blesses) scoe soca cee baa mocap ooeeeee @OF3115|| $3,520), Sasa Shee pees ae 
POMPanO te taasicsace ceeees ene tenecs| smemeemelemanearee eoeeat ne 560 1S Fle cme eniel Rese 
Redfish or red drum. ....-... 3, 200 156 3,400 272 48, 77: 3, 902 3, 200 256 
Seal bass-2.22 32. esac sot eee asene eee seme seer see eee seen eee 6, 600 O28 || Eien cite | eee 
SHALES oe ee acsie dace sae oe cee | See e cee eck rene | smeetee lace ee 2,000 6012.0. ee eee 
Sheepshead is. s0c3. net ee 2,600 208 2,100 168 18,643 | 1,541 2,200 176 
Spamish*mackerel 3.25.2) | sacs asce eos ccses|nomeemees|eanonecs 800 120) cere atcae eee 
Spotsesecde ee toessck ch ce te lise eeeet een aeons IES cee 4 18,390 919 det Eel eae 
Squeteagues or ‘‘sea trout’’.| 4,600 460 4,100 410 | 177,529 | 15,052 4,100 410 
MOMOwtal aie. sas. cece e cena |S cee ee eee eee eee 2,000.) <) 100))||2. 522.22] Sansa 
Pda ofa ees ceceaesoqee| Bape cuoae paceeaes|-eadcoced (tacasose 2,928,452 |103,169 |........-]...-.-. 2 
210 WK SONS eBanescasepded Boaedate see orecse kantgenad ee aaa 60 OG ice ctelae oe Saracen 

Motalisicesssec secaneeee 12,7 939 | 11,750 957 | 3,370,276 |138,953 | 11,100 922 

Trammel nets: 
Catfish? < ssc. sncstmses descceslsc Sos cee a | Uaemeees lmeote neal eeeneee 1,500 60" |S .caseiccs|eeeerents 
Croaker 135i2-(jciSP Peto. Pasko oeEE eee toe cee eee 5, 000 350)|| Pe eee ale seen 
Mulletie Sas foe namaeece nae ar eee leneiigene tee rereee| Beene 4,100 205 | 3. asc ses eaten 
Redfish Orired| dram. oe sae pie see ee see el Shae eee eee ee 4,500 360) eS ee beeceee 
Sheepshead! 5.22 sete cee ee lesen see me eee | bonnes eae 900 42)) 2cleee PARR ASRC ase 
Spanishimackereles a550occec| So cees ode lest eae eno eeee teideeene 60 Wh semeceepa lsecenacc 
SDOU! a ciscvie cs coc su wien ence nace el ee aera eee ce eae lee emeoe 200 LOW Uteee onl eee 
Squeteaguesiori“‘sea trout” s|ieees- eck asecee pe eenee ns aseeeeos 125000 ||. -1,:200"|c2. 2-2-2) sseeeeee 

a meg ers pert lela arin [oupebieete, tte | a paper 98,260 |. 2,266 |o2-c..0 8.) once 

Otter trawls: Shrimp, green ....|.........|... Ais 3ioa|selo ane fe [eden 3; (96,162) 133.712 eens eeee|seceeeee 

Lines: 
BlacksGrum: . sscichieascesen sleecseeeeel ee eeecee 250 12, | siaisis asia sal = =o sepcjercl ac eeeeieetal eerie 
Catfish sos oul os Food cece mal ee tenes Peeemaee 20,000 | 1,000 1,000 40 yl s.ciehs «iainreral| ereievre tee 
Croaker S252 5o352 sss a cenehe ltectisocee | tena cece leseeecers Eeeeeeee 1, 200 42) Noakes se See 
MIOUNGELS. «o/c doacs se scecs|scecaesnloeccesnc|oatnecee pgeceeee 100 10 |. Sch ol ermine 
POMPANO wa cians menice coe sealer seeek |aaeecnee | Geeeeeeeeteeeeere 50 WO) |ac..ao sper | Sere aeeee 
Redfish iorredGrums2) 2. se|cecsvececlsasaemee 1,000 80 1,500 D201 (Severe tee | eee 
Sheepshead |. 5. :cmprscess vos ete saiosawod| Goosaene 500 40 900 T2. \ 5 camisole ee aac 
Squeteagues or “‘sea trout”’.|.........|....-..- 1,500 150 9,000 900 | os 5cinccleeeoeae e 
Crabs;hard’s 2s ccasetsa ses sloscee ee eee te elec ate usenet 52,300) || 261i aeeeeeee |S aeeees 

TOtale socscee cine conten |neceeeeee eaten 23° 250)|) 01,2821) 166100) {3,40 ao eeeee | See 

Minor apparatus: 
PIOUNGEIS. Joe Sadssect ac cose 3 ect secs [eee] Soe ede eee 8, 600 688) os a565 508] “sacs 
Murtlessecses seen echoes eae ee Bl Meck ns mull stag ee Se 4,360 DIS Sie wo se| eee sene ; 
Terrapin < occ ssecaae acces Sales eae e ccs | Samoans | saseee see losemee ee 18,000) ||’ 6,000) | 22 e2ca8e2| San. ace 

Dotal oe. cccococcmese sels sect ase lees tees de bee ened seers 30; 960}, 6,906.)\- soSecic| ceccieeers 

Tones: 
ysters, market— 

Pubes 22.5 idescesP See uae See | sere seeee 985406) |) ‘7, 020) | .icseectel|i-ciae oe | aetetane etatels |e slereteratete 
Privateers aces Je ccs cseen [poe oe cet | pneeee|eecescees|teseenee 677,124 | 40,305 BG 

Totals. c42s2s ascae= eel ce soeelsaaeeete 98,406 | 7,029 677,124} 40,305 : 

Grand total........... 12, 700 939 | 133,406 | 9,268 | 7,968,882 |320,983 | 11,100 922 
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YIELD oF SHORE FISHERIES OF LOUISIANA IN 1918, By CouNTIES, APPARATUS, AND 
Sprecies—Continued. 

Apparatus and species. Lafourche. Orleans. Plaquemines. 
| 

! | 
Seines: Pounds. | Value. | Pownds.| Value. | Pounds.| Value 

MieclAshis... re Maleaees es eet ca hake ares cen ee 2 360 in eae sane 
Blackvd rutin) eee eer ese 5,300 $159 2, 200 65 4,500 $135 
Gathish 245 Bate panes coe salclee Soe 39, 243 1,177 8, 100 325 13, 500 540 
Crosikers seers seas ante ienot 71, 085 4,975 58, 100 4, 448 34, 820 2, 248 
1 Cejeiatols) 8 2 Oe os Eee meeps aesoeore 1, 200 108 950 95 , 200 115 
Mullet pees eae ease asceek 70, 716 3,535 | 39,600 D880:|5 3. Sens aeeees 
Redfishvorred drume 22 -- oe. ------- 74, 066 5, 925 33, 300 2,664 65, 525 5, 236 
palatine: CE) Ny ce Gee eSanadat peeacaode 8, 100 648 400 AD Sop cen | nome ceca 
Shlespsticad sae a ee eens eae L 36, 868 2,947 | 28,070 2,235] 39,520 3,062 
Spanmishanackerele sass sess eee ee |e oer es eee ee sani. |r rome sec | ales 350 35 
TOME INGE oe Semen PSH ee gee! ao, 26, 985 1,349 2, 750 137i |: eee boas 

Squeteagues or ‘‘sea trout”’.......---- 100, 443 8,038 92,170 8,482 | 121,350 10, 645 
Mellow tall Ne occ acces cre oe ister e meen cee. 200 AO | sine secs atic 2 20=|lelecire ee onflasejeie secre 

imp— . 
Green 3,405 | 1,274,750 44,278 
Din @Gl- 3.5252 posecsons cocauenane ocd poe tenes < ecodes cose senecenens leceeceren. 18,375 5,145 

Total 23,794 | 1,573,940 71, 439 

Trammel nets: 
IBihvak Gini Jo Sone obonds Bene IsaGonued ecanates04| | decoonds4 pececsoesd EapebonDas 100 3 
CAltichetenee mse ees 3 to 6, 550 256 
Croaker 8,030 526 
Red fish or red drum 8,745 699 
Blicepsheadeper ens eee ae ee eee: | ohana melee | a lela ln Par 5,020 401 
SPANISH MACKETO! see as ce = ele inte eet eto 10 9) = 275 27 
Squeteagues or ‘‘sea trout’’ 41, 100 2,544 

“yn ye Ba) Se et eee sanooed hoc oncacJs con eae sec poueSescco soorecrore 69, 820 4,456 

Otter trawls: Shrimp, green ...........--- 1,071,016 6¥ UGS tbl eae ser shen eocorceaere 26, 250 1,048 
CastinetaaShrinip estes oie nica seer eee oo eles. eee. 125, 500 530754 | eemeeee leer cent nee 

Lines 
IBGE Obnsttlle ae crianconer Coe CONE Cn: nec Sood s00ced ppoceaeeee 600 Eo Racaraon a |secaraoaec 
(CHIEN SS OS BRE age Se ASSn oS pesOG Neb o-ba0| cco neCees Heaps camnE 1,100 Abeer ee| ec eee 
(Critizie. eb eootade Aun En eRe ODE nO ca -- Anqaeeeeed EapSsacees 89, 600 10885) ne nceccens |= asiectes ses 
INSTNG RE Soo GtpseaneeL coun reeose ced Lo cossaEed posemeaecc 4, 550 L50I 2 S35 ee ones | peeeeeroee 
GHG Gish sno 755 5 sa ee ese oe co eaeaEeed b> scdsened PoopennEoe 20, 000 1, 000) | sso soc e8 | scone tee 
Ried fishion red nies. enc ecscce sa |aneei< <2 5) ease sens 17, 450 RTT coer ona lacaseeores 
Biigepshead sep eeeen seen seen eek eise| = clecleia=|lenineer aici 6,190 428) | ene eeen | acces sare 
Buap pew ed seeeese eee eee eee ene lee eecie allen cnwe mies 60, 000 4000) ceo. | Baeeeene ss 

Squetesetesioreesea tro? ere ee ae ele mieeian la = alele n= 96, 800 CET (oW ene openced| censors toc 
Crabs) hardee ces senses =e ccsene sees ee eee ame 2) - |= ola = ni enw eel 56, 000 1,400 

AWE oa oe ee i eR eR na) AR oe Sy aera 293,290 | 23,893] 56,000 1, 400 

Minor apparatus: 
Crabs, hard 111, 875 BHD |lesincecoanaloonooscecr 
Slrimpite-- ces: ee woes 12, 000 600} Gaecee- -2-|Soseceecee 

Total peepee aire eins. 2. fe 123, 875 SUSHO\ aaron | eee mee 

Tongs: Oysters, market, private.........- 930, 090 FGVBTE) paaececaua|Wonnoo noses 2,756,852 162, 401 

Granditotaleeepee eae eee 3,872,703 | 165,551 | 884,765 | 56,618 | 4,482,862 | 240,744 
EEE eee 
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YIELD oF SHORE FISHERIES OF LOUISIANA IN 1918, BY COUNTIES, APPARATUS, AND 
Specres—Continued. 

Apparatus and species. St. Bernard. St. Mary. St. Tammany. 

Seines: Pounds. | Value. | Pounds.| Value. | Pounds. | Value. 
Bilackdnum: 222: ) Pho Sees seer 13, 152 $394 600:| 0 $802 sa. ease eee . Ss 
Cagis ues = DP RU eee Cesena 21, 960 1, 008 2, 400 120 1c RDG. 50 
Croakerie-02: = Rene) iol Bere 8 33, 845 2,707 2, 400 216 9, 000 $720 
BM lound ers: 32S. 2 tee ast nc teen ce 2,096 197)\|-28eece ees eee eceee| te eee tees eee 
Millet est See a ee 74, 700 3,735 1, 500 75 3, 200 160 
POMPANO/ je 252222 eee oon Sete se eeee 100 QO gave keen che acsoete a3] ee. ace ee eee ee 
Redifishvor red drum .e555- 45 2neee =e 74, 743 5,979 3, 600 324 3, 800 304 
Sheepshead! s5 2 ee eee eect 26, 600 2, 128 3,000 270 3, 500 280 
Spanishtmackerel 5-2-2... - 3222-22-15 150 DSi aise sane s hoaristetecinoal mane ee seal Remar eee 
Spotisererens cece ten aanastecn seeee 16, 300 B15 ec clean closes et eee eC ee ae 
Squeteagues Or “‘sea trout’’.......-.--. 110, 400 11,665 17,900 1,973 12, 000 1, 200 
SHrim py ereens 2 soe chee sacs eee eect 122, 000 GIO es cet een cc cle Seee eee 6, 000 300 

Motalna: cutee se ae tae eee 496,046 | 34,776| 31,400 3,008 | 37,500 2, 964 

Trammel nets: 
Black drum 298 
Catfishieeeeeeantoin 2,000 
Croaker - ...- eee 6, 095 
Wlounders’.--seee=see 500 
Mulletis oo. ob: 55 ocr. eae eee 23, 100 
Red fish'orred drum: +2222 ste see 33, 877 
Sheepshead=. ....hass eco Scaahsetecse 2,110 
Spanishvmackerelin. ssc2oe ee eeeee neces 90 
Foy 810) Fe cic Cen OE SE ees ities 2,000 
Squeteagues or ‘‘sea trout’’.........-- 57, 000 

Total sackce scece wea eence cee 127,070 

Otter trawls: Shrimp, green.........-.-.-- 378, 000 ABOSOO ||| 2s, o5 Sa S/S. Pek acta Meee este al ae eeeee 

Lines: 
(OP TRIG ee Re aan ae ee a arae i ere Hl ieaeiiarias Ulnceaecasacs 159, 068 6,363: |2te esas esoee ee 
Croak6r sacs ces te og-eoecam eaeee cee 2, 500 250) | oo.555 jose s|twccsecinss| Sock sem Seema eee s 
Red fish orred'drum=.c2 2322 =- ee 600 48 | neces bes osc <| nee ees aoe. a we 
Sheepshead’... 2 =. Se eee eee te cones 900 co 0 el (me en A ee (VE ee en, PA 
Spanishimackerel a. 4022+ ss -seee ee a 50 i lpemteneeek seas gece ON  ecrettiarcte tee | Se ees cise 
Squeteagues or ‘‘sea trout’”’.........-- 5, 600 G16 en ncesenedl aca. Pere Rae he to Seon 
Crabs hard 2-2. Seo yar 6 eas 46, 700 2,335] 15,000 BOO! | Gh oc Ae Peete pee 

Totals< coins: oo. aes 56, 350 3,346 | 174,068 65.663; |. 52 ee | eee 

Tongs: 
Oysters, market— 

E51) eee He og pert CORRGSES 690; 648] o0 Sada, 2A aso Sea SI eee 
Private 249, 879 Y fe 8) ll eee eRe Penne as ar ode lesssecran = 

Motalis Stes cne Or eke eee ee 940,527 D7¢875i| Eason se. |0 eee. e Seer |e ee 

Grand total’=s. ee 1,997,993 | 90,002} 205, 468 9,671 | 37,500 2,964 
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‘YIELD oF SHORE FISHERIES OF LOUISIANA IN 1918, By CoUNTIES, APPARATUS, AND 
Sprecies—Continued. 

Apparatus and species. Terrebonne. Vermilion. Total. 

cieares fete Pounds. | Value. | Pounds. | Value. Pounds. Value. 
(asa beeen Sap eS UU eiee Fe pel) aL Agee itd ae eS heel per Une rE bam TY 360 $18 

Blacwdriimerccs sesccsshee es feet eeee 7,385 $369 2, 000 $100 51, 087 1, 763 
Waliisht 5 faeesanceeceaceites cece 110, 786 4,431 6, 050 302 247, 202 9,431 
Croker ss Meer Sere st eee oa 6 oie 14, 770 1,181 5, 500 440 269, 010 19,959 
Hlounderssees asco seec eae ee 500 50 250 25 7,346 678 
Garfishy drigde mess sece sak asee eee a 5, 300 Bf Pe erinec| MBapeCenae 5, 300 371 
eUet Dc saga sbousoone aseros sosueo ree 36, eh ub ae 1,025 52 297,977 14, 434 
OM BN Oe geese eg eres alee Be LOM erg US caterer ete emanate 770 174 

vedifishiorred: Grumeee so ssee 2s aes 147,715 13, 294 9,300 744 470, 627 39, 056 
a bess [Seen enn ne nS eto nnn Cnn n nnn Seen rane Sennen 7 uA 1, 216 

ARG. o Gabe Sasso Be Sere SSSR e SERA OE| Ameena Mel pe eerie Peet (ek cant te |e es cee ea 60 
plechstiead sia a ea ae 73, 857 5,908 6, 750 540 243, 708 19, 463 
[AGA AW Se Soc eee secede ces scerd lSoppanccad sGarooescd Seraasosoe 1,300 173 

Spoblethe 00 eichabet ol ik Sais Ned Peed Ae Pind PACE ARENDS ens aot 64, 425 3, 220 
Suucteseues OPS Sea trOUt aes. ons cc 239,815 23, 258 37, 250 3, 455 921, 657 85, 048 

ellowiballeer seen eros noc ne acme cissces sole] See samt aol secon cers 2, 200 110 
Shrimp— 

(ONG She Sop Sere HAHeO OEE ABBee 506, 000 19) O84 235 Lash eeceteces 6, 350, 693 224, 210 
a ped apSboOc sb EaLebaaHpanToeeSee 615,171 | 172,180 10, 000 3, 500 643, 546 180, 825 
OEM ooo soe sdooesossn os ebourssos sds assyson cabs Sassc cn sbe asso saellbsoccessss 560 56 

‘ROLPADIN sa. cesoosee sesso ase secs c 5, 406 UOT Sa| tess seca emcee cee: 5, 406 1,578 

Motateene teases seis. eee 1,763,740 | 243,798 | 78, 125 9,158 | 9,600,274] 601,843 

fb a eee 
AGES GNU Meee es attactrs enlesttewiam cians Pacer cteics| see aete ceca his Seiscc oe -| esas ate ce 398 12 

Catfish ets oes pals 10, 050 396 
Croskenseececee seas = padeeenebe 20, 725 1, 493 
Wee Be Pasecs a 500 48 

Bieta c.sicleiarere cee 27, 200 1,360 
Red fish or red drum...............- 21, 000 TSO le ches Peale so si oe 68, 122 5, 659 
Rupesneae ppeeiis nae atc sac tar 12, 100 O68: asec eee a: loaaeniscse 20, 130 1, 615 
PADISOINAGK CLG beret rere atte cee eater ets ere retetel inte stains tole!| lesa sete cia |= cisyomieeistate 425 46 

SEL PSG e ee Cota ye Sete ene eee Ie [Ses Set ae | eee at (POS eet Ime eee Oe 2, 200 110 
Squeteagues or ‘‘sea trout’’......... 33, 200 32260) | oo seo seceee nets 143, 300 12, 734 

Rotaleae e sceen et ea nse 67, 900 Gr 246 ule teen See 293, 050 23, 473 

Otter tees 
imp— 
Greeneeeere semees tise <iseiciace cas: 60, 000 By ese es Se See Seeane 5,331, 428 184, 653 
Drie dire ss pe eee Sans aes see 50, 000 14000) oe se ce tal Seisg= as aie 50, 000 14, 000 

DT Otalee wee gocscacnes cis aeae 110, 000 NGUS40i | Peecaae as | seems sees 5, 381, 428 198, 653 

Casimetsr so ONIN Demenssnee sae ae asccee ater ean cal tace acscte [bee Sek ccs a <ietces cei 2 125, 500 5,075 

ues kd 2,970 136 SCKOMIM says ene sce tcisssase eee 2 
OSTiicls LOE ooh Teas Le 181, 168 7, 418 
Croakensacs eet e ceenaa ce csicmie ccc, 93, 300 7, 410 
AEIOUTICICNS ta Serer ese neecee one 5, 100 505 
Gauish, nie days Fae es ee ees =) ra f Re 
LOUD CLS = sea seeccitss = vaiscieeeee ete , ? 

ROM PANOs seo ese eee enee 50 10 
Red fish or red drum 27, 150 2, 230 
Sheepshead 22-22. 12, 690 966 
Snapper, red..... 60, 000 4, 000 
Spanish mackerel 50 
Squeteagues or “‘sea trout’’ ie 125, 400 12, 692 
Crapssthard sees. Po kos ceenoae 170, 050 6, 652 

ROta Ee ccc cccsieee ce cawee ase 30, 070 Paya os aanaase Popponenod 899, 128 | __ 8,140 

Minor apparatus: 
F LCR eases ao Serer me tste e aiaorel| sista stateinnatetel] is <icieate @eyel| e wloteisieye alas 8, 600 688 
peemingen sare Neu tee ear) alex 111) 875 3, 256 

eg esti tall Poem | ates eal pee 12,000 600 
242 ci Mate aye Sea oe SEE OR Ee [ea 4,360 218 
pe EES le ae Beets ee we oe ee Mes ae 18,000 6, 000 

es ae eee eee 

Pen eee od meer a etn cree sees lone meee 789, 054 27, 473 
1,092,273 | 139,016 98, 805 ___ 6,993 55805, 023 | ___ 411,50 

1,092,273 | 139,016 | 98,805 6,993 | 6,594,077 438, 98 

3,063,983 | 408,115 |1176,930| 16, 151 | 22,848,292 | 1,321, 928 

‘Includes the catch of several men living in Iberia County. 
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WHOLESALE FISHERY TRADE. 

There were 35 wholesale establishments in the State of Louisiana 
in 1918 engaged in handling fresh fish or oysters. The total number 
of persons employed in these establishments was 622; the amount of 
wages paid during the year was $224,552; the investment, $168,183; 
and the cash capital utilized $52,500. Besides these, there were 23 
establishments engaged in the canning of shrimp and oysters and in 
the preparation of by-products, valued at $486,838, using cash capital 
amounting to $118,000; and employing 1,193 persons, to whom 
$145,687 were paid in wages during the year. These establishments 
were distributed as follows: In Jefferson Parish, 9; in Lafourche 
Parish, 3; in Orleans Parish, 4; in Plaquemines Parish, 3; and in 
Terrebonne Parish, 4. 

The following table contains the statistics of the canning industry 
and preparation of by-products for Louisiana in 1918: 

OYSTER AND SHRIMP CANNING INDUstTRY, INCLUDING By-PRopUCTS, IN LOUISIANA 
IN 1918 

Items. Number. | Value. Items. Number. | Value. 

Mstablishments. .-2--.--.6--- 23 |$486, 8838 PRODUCTS—continned. 
@ashicapitalan® Asi. .S82.S2al scktese= soon 118, 000 : 
Persons engaged =....-.-..-..-- 1,193 |....-... || Shrimp, canned: 
Wistes paid eae ne seme ce ioctl epee ..--| 145, 687 No. 1.. Seen cans..| 4,686,000 |$504, 043 

PRODUCTS. | No. 1}... -.+-2+.2+-- do....| 300) 7444 86, Oe 
Gate canned: Biota esate Aaa senor 5, 085,744 | 590, 955 

3 OUNCESIEE 23... s2 cans. . 24,048 2,505 |) Shrimp: 
A ouncesse2. ©... .-4 dosaee 157,152 | 16,719 Dried teee sens pounds. . 603, 259 | 194,388 
SIGUNCES sree he - 2-2 do.. 1754,408 | 81,936 BYAN. o.oo 506.5 do.xa- 460,000 | 10,145 
GiOUNGES sso sae eek Obes 172,704 | 24,705 || Crushed oyster shells (poultry 
S/OUTICES 25). 24.2: doles: 33,336 7,081 fOOG))), 22/4, <,-,2,5015/,2/6 pounds. .| 26,908,000 | 39,097 
10.ounces -.2.--.--- dos 51,696 | 11,615 
it Z{OUNICESS =e em eeee ee doles 33,168 | 9,360 

Total. ancmpsco=<-2¢<| ly 220,512] Ms, O28 

1 Includes a small quantity of 53-ounce cans put up by a Texas firm. 
2 Includes output of two firms in Texas. 

FISHERIES OF TEXAS. 

In 1918 Texas ranked second among the Gulf States in the quantit 
of fishery products and fourth in the number of persons engaged, 
investment, and value of the products. Compared with 1902, there 
has been an increase in the number of persons engaged of 742, or 
64.86 per cent; in the investment an increase of $516,376, or 138.17 
per cent; in the quantity of products an increase of 16,970,356 
pounds, or 210.95 per cent; and in their value an increase of $323,429, 
or 91.41 percent. The number of persons employed in 1918 on fishing 
vessels was 357, in the shore and boat fisheries 1,070, and on shore in 
wholesale establishments 459, totaling 1,886. 

The number of fishing vessels was 75, with a total net tonnage of 
1,335 tons, valued, with their outfit, at $259,870; the number of boats 
was 950, valued at $119,320. The value of the fishmg apparatus 
used in the vessel and shore fisheries amounted to $61,262, the value 
of the shore and accessory property amounted to $413,248, and the 
working cash capital to $36,400, representing a total investment of 
$890,100. 

The total yield of the fisheries of Texas was 25,014,760 pounds, 
valued at $677,243. The quantities and values of the principal 
species were: Black drum, 1,873,436 pounds, valued at $44,394; 
menhaden, 14,118,340 pounds, valued at $103,080; redfish or red 
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drum, 1,336,535 pounds, valued at $80,468; red snapper, 1,243,002 
pounds, valued at $93,720; squeteagues or “sea trout,” 1,613,370 
pounds, valued at $119,328; and oysters, 3,344,488 pounds, or 
477,784 bushels, valued at $143,610. 

FISHERIES, BY COUNTIES. 

The following table gives, by counties, the number of persons 
engaged, the investment, and the products of the fisheries of Texas 
in 1918: 

PERSONS ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF TEXAS IN 1918, 
BY COUNTIES. 

era Aransas Brazoria Calhoun Cameron 
: County. County. County. County. 

EUBCONS TENG SGD. Number.| Value. | Number.| Value. | Number.| Value. | Number.| Value. 
63 On vessels fishing............. Oisteceaaleeiacsacre|sactccactiae 8 OSs dee sea ce|aueoseesel eeemene 

Im shore fisheries..........-... USO} Peace cee Site seas. MD Baocasae D2: | Gosepmaers 
SHOTOSMON. 20 sos. 5 cise soos esl SB eesace SRR aESees RaSncenss g042 eee see PNW |S aeSRe 

Motalat v2: So tcce hoses 3s 169) eee Sul aes ee DA 3a aeons 133: |e 

INVESTMENT. 

Vessels fishing: 
OSOUINED- - oko accbocopos ans Sob cceceed |bonecuse |ooescused aeonccc. LL} /$9}.800) |eoe< toes eneceece 
INORG Saceutooan sed |pae aacnase |secosoed baaeooned Hossoces 88 ii) creccicisrerere| o weeeteoetae pee aero 
Ouitiitercees son eee cones |nc cab oodea| Sows eaec|tcenceses| sce Secealscecsieetees A350) |eSecccrnee |eaeeeeer 

SHill ace Sqgacssecqueosauegs I ESO eee oScase|lesacsdos 16)|0105320 |occeceess-|eemenone 
INGTON Se scnesoneosd| ANS Ce se cedllencscoues locboccos DL GH oe toseice |e ce msiscsts| ee aoe 
Ome teen ea lk hom cws2 PUTO eessocoes tococ abd Gosgocsass BP835 Cs steacac ene wees 

Boats, sail, row, etc..-..---.-- 160 ; 14,380 4 $50 103 | 9,395 32 $8,730 
IBOAUS DO WOler ssn ca omineisls ¢ 7 {| 3,200 4 800 Sil 34200 | Face sacs [Beacees 
Apparatus, vessel fisheries: 

GHGS o Sons cocases Soe s ood besbnooced Heeseood boonoeecd Saqcreus MOA OPA escSaaddad adeacak 
PentMimM el OLSeeeeeeete seen | sacieeisisies |cecitcinaa|(sscisicoeca|cisciceccs 1 LOO) || 5 cc cteemte| ee des cme 
GHlbnGSsoccoueadensesbeer |ssoescodcd hceeo ced Bescossod Boocecod 6 HU pSSSocsooc|larsandse 
ILiTES 558 aeSecccooseEeered Paperoceee KC ON BBS eecece pococosd podcassaod eEecraed toccospesd |seaseeec 
Drege ese ae neeeteaasae cea lee ciesici=ccte|ele cle en=|'ecieainaicie|scivciescre 2 10S Sapdooded sacoccec 
NOTES oa SS So cence remanded leo CCGDUCd DOOD EEG NOaoCeeUe eocntoe 48 IEPA eR oesoces| badeccec 

Apparatus, shore fisheries: 
PSietaGh\5 6 G55 se5qcosunbecds 32 1,900 
Trammel nets. . 2, 150 
Gill nets....-. 750 
Cast nets 40 
ESV KOMOLGIe ene eee eee enon locescecece|sceemec 8 A 300) oe eee] ccccce 
Lines 245 | 
Spears 14 | 
Tongs 385 
Minlonapparabisemerescres |aisececece | OO |zaemsalene |e cinccisec| cwiewecllce||= nleneein 

Shore and accessory property..|...-..---- 44, 275 
Washicapitalbneeaes<soasete sateen ates | 5,000 | 

Motaleseeeee cree sass. lnc nnsirine 98, 231 | 

UDG Pounds. | Value. | Pownds.| Value. | Pounds. | Value.| Pounds. | Value. 
ISN AG habe oon Se Saaecoereanee 119,000 | $4,608 |.....-.-- InaScnaae 60,589 | $2,915 |1, 083,486 | $10,835 
RS HTe Seats se se ce cise cic cc = 1,000 T5On| per ekeceleee eee 538 63)\| sisosse coc Sener 
CRT STIe es eae en baeh aaa ck: SIRSO08 | MIB ease acct leaene we. 58,766 | 3,397] 10,000 300 
Cronker ese see eat shoca. SOS Gy Ay |) actly eeeeraeed metaaen 15,818 734} 15,000 525 
Wound ers. Sas 8 2 Poco cece = TESS 7G || US RIO) Sac scood|scoessce 6,873 609 4, 500 180 
GR oo Lee egncodacbnocsd bos lsepes lgecebece Sapocooud psepocod beeseesced oosescs 3,000 20 
none WitING Ase ceases odoee ote 565 BSE asec leoccee =e 3,496 5 5 Ml ese seeeee eae aaene 
(Miilleteeme sachs 68.502 sn. 11,625 70h Pe ol | eee , 000 418 | 10,000 100 
IPOMpPANOsessccescasiccitees = 4,375 D2Dt Pamesecas | cecrmees 3,467 443 300 18 
ae sh or red drum.......... 119,250} 8,415 | 11,875 $950 | 150,959 | 13,207 | 722,324] 28,892 
ea: 
IB Sligo 252 525 SS SS aHeRe Sond SHE Dteend DOSesSSe edepecoud leeeocoad smcnenocsd lapocncnn 5,000 200 

OEP anal c me sisieiccizis sieisie\~ sie:ciese 12, 500 RWI) \|RScessaso|sccoosec 4,124 402 40, 000 1,600 

Sheensheadeenseeie sacs sec ue 18,750 S73) | eeceesces meee aeee 20,938 | 1,718} 20,000 800 
DNA Per red mesesee tess. ml 85,000 | 8,500 |......---]----- 22 -|---- 2 eee] ee ee e|e ee ee eee] eee eee 
Spanish mackerel........-...- 5, 000 AIG y aaracaee Seemenos 650 85 eee eee 
Squeteagues or ‘‘sea trout’”’..-| 228,369 | 22,895 | 13,750] 1,100) 186,366 | 19,120 | 722,324) 28,892 
GNaiilg)o5 — sosonocoossoodeoe Sed boseoboede peneered peceassed eacseees 3,500 260 1,500 50 
Crabs, hard.. 384 Wil | eesGosose |acscasce 360 iG Hil Bepononces cocsdee 
Turtles==-5-- 431 1123) ae apsoc lSponemed |oceeoccced |ppadocsu lcecopocceslosaaspce 
Oysters, market: 2 4 
Publicteeee, sseee tenses SRY OR. || IRL) | soseosond |pesceen- 1, 207,612 | 50,860 105 27 

IPTIVALCRecmisccetee jcia's vise 10, 500 ASO Sestomas cei s ssi 10, 500 525! ll hnoe ce eee | Sener 

ANOS scueeckecedesecee 1, 031, 942 | 67,099 | 25,625 | 2,050 1,743,556 | 95,098 |2, 637,539 | 72,539 

———— —O— 0 0 0—_.0 0 
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Persons ENGAGED, INVESTMENT, AND PRopUCTS OF THE FISHERIES OF TEXAS IN 
1918, BY CouNTIES—Continued. 

SSeS eee oe 

Chambers Galveston 
Items. County. County. Harris County. 

PERSONS ENGAGED. 
Number.| Value. eet Value. | Number.| Value. 

(Only ces Chik hele Srsa5 Seater aocor be sabes Ibe beorcries| Beetodocc) les bei licGumceeanc Ane eee oh 
In shore fisheries .........--- HUG) ESonaddosc PUPA ee aecenac LOO! peers 
Shoresmen........-.- He AD Be See sea 60) |-2e2-eeee 15: | Sesee sees 

Totaly aoe Hi cd ee cee 2. eee ARNIS esha 2 ASO Shes 119) he os Wiranioeee 

INVESTMENT. 

Vessels, fishing: 
Gasotinbs:. 526.0 oc Heue a eR eS e eeceiine 9 | $32,050 2| $1,000 

POMNALEH scecie te casera es cerita soe pele em eel taateotatateit- teil lsooeSasese AT eSeA REE 
OUEfE och ee cae ee aoe Deni ecees ea e ene 9, 000-|eenseewese 450 

Sarl ast eres wah tet abe tee te cients eee Meee steeise | ciate nator 11 61600). caeaeeenslencasceeme 
MONNAL Or. sea cngece fe asee nanan aaa |ser ee see sa) Meiete eer GY), epee rec japseS soto SEscseados 
OUGhi te ae eee eae ee oe oe seiseeeeee ey sise serie | tterletstes stat B25220 || sonceconee|teeeceeene 

Boats, sail naw,Otenser oa. aqemaemeee ccs 30 3450 91 1,670 91 2,035 
Boats powerescaceb- veces semaee se eee eee 15 3, 000 66 20, 100 17 5,100 
Apparatus, vessel fisheries: 

Saintes no cocah nee te omaceact see obiee alse re eeeiows | crereiptareteterein 5 2,300 1 75 
PUNO G is ee 5 eS ree ine rea eretara | nimierel Mhatoaia ein Sin atistatelavefeta|/a ielalieletetatits O40) eteeeee eal aaa Besciod 
d felt SEeee ASA NBDE ase Base ewaeee sons Beda cotac pesdasocos 8 52) esse hese. eee ccs 
Minoriapparatus ase os esses eee ea h ens sceies comer new -elmee =| = sina seese NW Pe baseceed eS scuisac- 

Apparatus, shore fisheries: 
i 9 900 8 1,835 15 1,800 

35 

68 ? 

Redfistror red GrumM =22 5.2 +s seee—=2s6e 1,000 60 26, 625 3, 265 28, 725 3, 791 
Sheepshead: sist he ee ee ee cs 200 14 12, 625 1, 273 11, 850 1,000 
Snapper ted. . 22... 2 $o6- Se ee eee ele oe te eee ete 1, 146, 002 835720 ences Be Beer cs 
Spanishiwmackercl. os. sees secs cece ce eee ae lessees aes | seem rmaaets 3, 750 710 244 37 
Squeteagues or ‘‘sea trout”’....-...--.---- 1, 500 125 32, 125 4,245 41,175 6,170 
SHEN Sooo es os tree ais aeegein eeeieciece | oenaee BSA RBA Anat 9,000 719 2,000 175 
Crabs 

ard 225222620 shite weroee ba ce aao este [sees setae eacesaetes 35, 000 2,650 | 157,500 8,000 
LS 1h) | Se eens re een eee 8 Ss he aa eer alee Saco ae| idan - auc boogaoaose 700 175 

TOTTADIN sco eee else cee eo ate acats aye are | estate ciel ote sie he rele aerate ate tcdeee [totecare sleet 1,350 540 
Oysters, market: 

PU blich Pee es eee ae ee TAS aek She cles sa eec ee eeeeeamene 454, 230 18,520 { 118,811 5, 657 
Private. ...-.---.2-------- +2 eee eee eens |e ee ee eee -[eceeee 26, 250 2p ODO ere acne Peete ete 

Total Wve... toe eg eee et 72, 600 5,740 |6, 444,412 | 157,049 | 418,710 29, 698 
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PERSONS ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF TEXAS IN 
1918, By CountTrEs—Continued. 

—S—S—Saaeee—e—e—e—e——eeeaeaeae—e—e—e—e—e—e—————— OO ———eeeeeaeaESS=_—_=aE[=a=aEeE=aEeE=al_l_l_—_—_—eSS— 

| Items. Jefferson County. | Matagorda County.| Nueces County. 

PERSONS ENGAGED, 
: Number.| Value. | Number.| Value. | Number.| Value. 

| Oniwessels fishing cts beeen meses cen ea BA Pesescteene Biilesasoe ase pp presale es 
imshore fisheries) =c\... sc senasnenscss <5 AD jase wees 122i eect RO TE | ese ee 
SHOrESIMeN Ae es ee ee ete e sole «<iinle e's BD a eerseeisecie 128) oes 41k 

Tota ley ates erase ream eae ta No cise 11 9 eee ete 7423 a ee ZOO) || ree 

| INVESTMENT. 

Vessels fishing: 
Stearic se cineciajciaclicmincicisie(s o's sis ems 2), \2 5 $005 0001 26 5 ssinwio nic |arcuareieterstore |e eee mee ems cle eee 

Junmen ea) = sGAGacoce ocoee RO aOeeAaS ZA Rissicinte reninie | Soleo ce ate | ee mrne tee lal ee eae | ee 
OUthteaercnessesecte mee ecsccssccleesiciseca ae T45 8005 lsc coe cos oe laccneciraoe) tke Mee eee | Eeene eames 

. Gasolinigee serene eresecsaseeasen << 1 2,000 7 $9) 230) ||sccecaseee | eesincienicans 
PROTA Oteatatstetstaletsinleetia (ais si) = = === PY eeicoaacase Bey SAB Soooped beceeroned |sopcorsca- 
OTC eee ence ce ere caia al sadvececcs S00} Bcecesaee. 2450 \ccasee see eee 

Daileeeor ee cee eee stereos asin ~cosctslscccccsecslsccesccecs 10 6, 000 5 $4,170 
; SROMMALO eee eer ee cee sem ncse|ecseescac|seseseaesc GN Rescossess SGN Ee os cee ee 

OUI S35. SS ccconccopocer GUSeeEOen POBSEOEOES DESSeCroae Pre Sessa 3, 0%D)| Feeeee ce 1,610 
BOs ts SailorOwsClCaect scat mci sace se. 28 705 105 11, 405 116 18, 300 
Boats, power wa See COR sas SoaCdOD De REGS OE uEe 10 3,900 19 8, 700 1 1,000 
Apparatus, vessel fisheries: 

Ss 2,400 

MONE Saeece(eas seis teem ieninicnsicn Se sierra 4 25 104 G8ds |e secassmec| secs sce 
JMOSR Or AYDEN = nou sos sonabocee cored boo oddoed SoeeDeppacllsoucebeoee Soossodasqsceccteses 6 

Shore and accessory property ..----..-...--|.....----- WAS S035 | pease cele 36,550) |B on. 6-22 58, 775 
CESINGH Dita Wate aeen eee eemmaae say ennee| Pisaicas <= 35000} |saaeeeces 45400) WaeSace sce 5, 900 

Total SS30 i lececieces sie - Son GOSe|bacteeene se 101, 485 

: 5 . | Pounds. | Value. 
Black drum 200 j 514, 972 $20, 473 
Bluefish 500 DO: eiohmee Sees Se deems 
Catfish... 3, 760 150 
Croaker 25, 000 1,000 
Flounders 81,000 6, 000 
Jewfish 5, 000 450 
King whiting 1,000 40 
MTG itl Sasa san nooesoasoca sae seee ed Rae EAU Id Is 74 fein BE aaeesneed Scocsaased seaceeesss pes-o-macs 
THT igor Rae Re an See eee eee 1,875 45 
PROM DAN Omer ee eee eee sce mice eisiia= celles ccs acic|eecenencee 812 100 3, 250 430 
He SIMOMTeC OUUM serene cnc cas sees = 11, 800 1,590 71, 500 5,990 | 170,477 12,110 
ea: 

IS EGis 6 soosadscoceconsesubcoucsboceaued 1,625 1) EGoeceeesd |sooaoca abd loonesooseelE sass 25> - 
Ci occ nk g5 do SeSE Cone SEHCEEE SS Ee PH ae eet! (een 4,063 327] 19,500 1,430 

Bhiecpsheadeeceescsesenee vecrcccct case s0 7,375 749 24,124 1,975 70, 500 3,450 
SAS) Wein, 16 | aks nee goes pone pease Pe se ene 12,000 AGC 0| -coshopnad|ecooosseed ase abese-|sepeigntions 
Bpanishiiackenoleeeerecerrt ce coe resee se s| acc occ c|aminaccinae 1, 250 150 25, 360 2, 545 
Squeteagues or ‘‘sea trout”...--...------- 8, 250 1,150 | 101,461 10,895 | 235,650 19, 961 
Bisntnn})eceeoaddcoteece Hee ese eeee aoe 2,500 265 567 72 | 145,000 7, 250 
UGG (ae Ge ease ocooceedq ee puaEueeeoe oe 1,000 350 500 LOO) ereceee a= | See eee 
Mirrtles meas eres nomen ED ccccs koe et ees 2,000 120 240 14 4,000 300 
Oysters, market: 
” TET O.e, ood Sate. eg ee ae ee 39, 375 1,500 |1,058,120| 44,383] 40,586 2,319 
ETE O ae eee ce nee eros oe ae iat clots | siislelsicisisiniel||aeisisto ic Sieint= 4, 4,781 DAME rence | AP OSs) 

aTotalleee see eves adeno sees hac cess 9,651,422 | 80,735 |1,490,649 | 76,578 |1,346, 930 77,953 
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PERSONS ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF TEXAS IN 
1918, By CountTres—Continued. 

EE eee ——— ee 

San Patricio 
Items. Orange County. County Total ’ 

: 
SONS ENG ae: Number.| Value. | Number.| Value. Number Value : 

On -vessels}fishing...-34 5-5) 54s, 5202 Seqc0 2 =| Se Sete ee | Ae ee | Se eee | ere eee BOT eas 
Inshore wisheries<ae sence sees seer cece aA i eee ed Shy] arn abe oie L070) eeeees ane 
Shoresmen shee ee rc ecocee c= cee SE See ee eee iia eee 459 .|Penewencss j 

ANGE bea Hansa adaduspdar sasemecac 12): Seer ee ADM IST et eae 1; 886s |caaeeeeeee 

INVESTMENT. 

Vessels fishing: 
StOamMs . osSosses haisicics sees lesen cen| ls soe cane ease cee ee ees cell enero tere 2 $50, 000 

Tonmagze sicaias Aa S8 owiehe ene dete las oe a cieee Wee ctoie ocd Sete cote te eral pS Senne | (ene we © 1 eee : 
Outfits sce. Fe cctccmceeh eee ane e cl deacons sce ies 5 5 ee eel OE ot eee |g ee 42,745 } 

Boats; sailiirow, 6tC.: a2 2: «2-6 s2neya ve 9 $690 21 $210 790 68, 020 } 
Boats powers se-cseeeiete. BGs. os: 5 1, 250 8 1,050 160 51,300 ; 
Apparatus, vessel fisheries: 

DOMCS3s.c wasecce pede wememeteee ese ene |Ftoee ce sel eee iee | Meee oe lee eee eee 33 9,745. 
‘Trammell nets.2 254ae Poe = toB-2 cc .sinta| one ce | ge aanenan dea neec aoa beceeeenee 3 260 
Gillinetsirci3 sect Pie bac Se ee me | Se er cen oll Ret ets eed | eee hee Smee eer a 6 90 
TANCES Hts wie ic BIER Sea aen ye'5 | ce ee ok eel| Bho etnellate co eee eae tee een | eee eene 1,075 
Dred rese a cise ob Meee she Rice Sess | es ered | epee ed | AR | ee eae 2 100 - 
f No aT <2 Meee feet aaisen eae Se Peay eal ( SR eenariecnN| Is Se ama ae ee ieee 93 476 } 
Minonappara tus 4 ier ee. eS docan | ete eee di da ncnded sb eceee cea lemoeeeet ct lsneeetaeeere 1 MN 

Apparatus, shore fisheries: : 
Seiness Be 0. Fae oo s-s.b Ses 4 500 3 300 197 28, 125 t 
MTrammelmets: etoe ce pe cteaesnace 1 125 A os sccacee |b pecewe mee 62 7, 175 § 
Gilllmetg2 sees adBt Seodccs cece seal sc tPh cece 6 600 279 7,725 Dp 
Cast netse aan. seth cetisns bidders scl eecosscene 
INVKG MCS S525 <5 h-beecewecce Meteo e Leeman eeae ; 
1B oT eg Sse are er es Sener aee ya Ih ee ea eh Aa 
Spearsicc2. <phase ee oes 
SPONGES: wisikcsniajuare gota beose eenessee 7} 
IMinorappalatUS. asec cence asses ee aeaee eee 435 -- it 

Shore and accessory property..--.-.-----|.. 2 - f :s 
Cash. capital -inaineancskeacsxes cen aeeete 2 = j 

Total cesinsshs-.-9d8nck ob 2 ocesedl tn eee 

PRODUCTS, : 

SAM Pe lfiSInl= 3s See ee ca ence <8 amc ees | 4 
Black:drimee> se -& Sarak Se ee eee 
Bltetish: 255 eR RAS Ce eke Wee Ha eee Caley, | 
Catfish Petree ye tt OU anes ape me ee | 
Crogker eee Oe a ee ee ee A 
Bloundersseecee pera ass oae st ace ee } 
Groupers = 3 2o8 3 ce oe a eR IS fee SRN Se |e eeeee eae eee peated | 
GUIDES! cs oh SRE ANE ies QUE ie eer ay © |S beeen ek Paneer eee ; 
JO whsSh S20) Fl ek See ne beer ae |S ee ee eee eee : 
Kein pewihiting se sees teeter ae eee eee 
Menhaden se 3 penal a se ssa ines wee ill rhe s lee meee 
Met 23 ee See CORE eee ee ea ee 1, 809 
Pompano! Sesto. hens See ss boon eee eee eee et ee eres 25 14, 548 2,007 
Red shionrediarmm sn ececa ee eee nee 3,800 560 18, 200 1,638 | 1,336,535 80, 468 
ea: - 

BASS < at eRe eee Meee sie eee eer Lo eee See Mee ei S| ee 350 
Gari ann sore ene meee ee nsee ca te eee ema] Ronee eee | Sees 4,697 

Sheepshead 12,642 
Snapper, red 93, 720 
Spanish mackerel 4,197 
Squeteagues or “‘sea trout” 119, 328 
vim pire See ee eee ee ee ce ee eee 8, 791 

Crabs: 
LAT 57 ee eA Geo meee 10, 672 
Sots oes Washoe tance tee pen eeoe 175 

Terrapin’. vase ss-c cee cee eee ewes eee noe 990 
Turtlesiccc fee cshonwrscee coe cese nee nee 447 
Oysters, market: 

Publie 39,375 1, 500) sass .caosc|eeeeeeces 3 3, 292, 457 140, 046 
ELVA be Siar eee acts cs steers eae eee en eee eet | ee ee an | ee 452,031 3,5 

Total 59, 375 3,827 | 92,000 8,158 | 25,014,760 | 677, 243 

1 Represents 579,732 in number. 
2 Represents 2,100 in number. 
8 Represents 470,351 bushels and includes 11,250 bushels, valued at $3,000, taken from Louisiana beds. 
4 Represents 7,433 bushels. 
Ro 
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FISHERIES, BY APPARATUS. 

The catch of all forms of apparatus used in the vessel fisheries 
amounted to 17,084,241 pounds, with a value of $278,409; in the 
shore or boat fisheries it amounted to 7,930,519 pounds, valued at 
$398,834. The catch in the vessel and shore fisheries with seines 
was 18,930,250 pounds, valued at $325,732; with trammel nets, 
424,920 pounds, with a value of $34,773; with gill nets, 165,830 
pounds, valued at $14,570; with lines, 1,869,716 pounds, valued at 
$140,260; and with tongs, 2,980,922 pounds, valued at $128,214. 
Various other forms of apparatus, such as dredges, cast nets, fyke 
nets, spears, etc., were employed, but the catch was relatively 
unimportant. 

The products of the vessel and shore fisheries of Texas, by coun- 
ties, in 1918 are shown in the following tables: 

YIELD OF VESSEL FISHERIES OF TEXAS IN 1918, BY COUNTIES, APPARATUS, AND 
SPECIES. 

Apparatus and species. Aransas. Calhoun. Galveston. Harris. 

| 

Seines: | Pounds.| Value. | Pounds. | Value.| Pounds. | Value. | Pounds.| Value. 
Seti Shits ee eck ayes Saas learn oats see eee 63 OT edisoe Bric Eee e al Searels eee 
IB Sekai sete ctes sees bese rie scs| ooo naan 9, 558 483 1,750 S107 Geer See | Peete 
CORN nT Lae Se ene See ae (A See ee |e ae ae 6, 445 368 745 35 400 $20 
Croakersiss 0 ic Peer eee reste oe 5, 334 245 2,125 13 400 42 
HUI OTMO CLS sara ee ia yale Se eect 959 89 125 15 100 11 
IGraves (ydehnbatess aeons cll aan ode 875 48 1, 500 138 200 34 
Menha denise ss 2ce es Ee hae eS IOet ale see oe aaa ceets AS74340) Kole O00) ||bercem oe (eee seni: 
IMUM GteReet a te macececioce Wee ob cars| seeceone 917 C3 eee accor 800 28 
TEGVTaH Ha YO) ne eee ae Bd eee eee oe 875 113 280 41 25 4 
Redfish orred drum........|.......-.|..------ 23,571 | 2,017 3,375 380 | 1,700 221 
SOR Se oR BeDEB ASR ERBEEs Me paneees eect 1, 459 | 140) SSSR es Bee ecraclemccrees | face 
SEAS) 01S] 1726 | a | es 7, 084 540 2,600 183 600 an 
Spanish mackerel sce ss. (at|o2 25.2.5 steecuee 500 65 500 72 20 3 
Squeteagues or “‘seatrout’’.|...-..-..- \aseare 22,225 | 2,280 3, 625 425 1, 800 270 
Shphit sc 5 see sek cee se | | 1, 000 79 

Motale ees cacao Soccer 

Tramme!l nets: 
Black drum 
Catfish 
Croaker 
MUnlletes Sie. oe 2 
Redfish or red drum 2,706 
Heep shea daeese pees <5 ers | Cees tieinc| a wciebiolce 162 US w| Ee ee sce acts | eee oats ree 
Squeteaguesor “‘Sseatrout”’.|.....-..-|.....--- 5, 295 545: |psssec ec. |saerereear [awe selSeleescraone 

LING TUS palo aca Pe ce ag Rene | ee |-----+-- 10, 029 ST Gi eset fees Ieee siiaal mstteecctate | ctereiemiciste 

Gill nets: 
IBIRGKS Rupee tes hee ne ech enc anealeeecce ox 750 AO eee eaten|ecmemee ee acacosce le xaos 
Redshiomnedldrimer ssa. Sesccceee| face 6 1,750 IGS y Rees aoe [reece [aces ciara Micctoee 
Squeteagues or “sea trout’’.|..-...-.-|--.-..-- 3, 750 B85) | Pee ea ete |Gseceee |[-------+-[ereeeeee 

Ota eee ee ea ere ek et CBOSTNN MALE 0) eer eae eee eee ee eee 

Lines: 
Groupers:. <2... =< Sqeb shied bcecsoced | CONS SOs CSc er eee Eaeaeeee 20, 840 B48). 2. = easel t eererscine 
UGwnIR ase 8 ASO "Be ee ee oe | See (eee hemeatener 21,340 S14 ec esteelenewenes 
Snapper, Ted a2 5 cec.ck~s ck 85,000 | $8,500 |.......... aA ae 11465 002) |-Sdur20) lec seee ne meee 

Gta eae See sake Ta 854000) |p 8:500) setae ene. i ee ASS HISD) (Rent 43 7p eae eee 

Dredges: Oysters, market, pub- 
LG GRA CR SSC RAS Se Cee eee) See AS el ane SLSSO003 | 12 000 Soe e cae |t ee cmecelneeecse ec emeeners 

Tongs: Oysters, market, public.|.......--|.-..---- 654, 031 | 27, 835 735000) | 35220) see nccccel oe ceseee 
Mintorsa pparatticn Hlound ers see| se casease Sec eesc|Cocesiscccs|eece-es 800 fDG Yeas aie lees oral 2 

Grand total’: o45.<.2522.<< 85,000 | 8,500 |1, 065, 175 | 47, 737 |5, 853, 847 121, 887 | 6,045 668 
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YIELD or VESSEL FISHERIES OF TEXAS IN 1918, By CoUNTIES, APPARATUS, AND 
SPECIE s—Continued. 

Apparatus and species. Jefferson. Matagorda. Nueces. Total. 

Seines: Pounds. | Value. | Pounds.| Value.| Pounds.| Value.| Pounds. | Value. 
250 CP gal ae en Re ee 313 $34 

18, 035 850 | 50,000 | $1,875 79,343 | 3,315 
7, 633 525 675 25 15, 898 973 

17, 761 832| 2,750 110 28,370| 1,359 
1, 738 148 3, 364 215 6, 286 478 
1, 600 (Ouse Soe ae 4 175 296 

bel Sete sh gett te dl emake CBs 14, 118,340 | 103, 080 
562 27 370 10 2. 649 106 
406 50 114 13 1,700 221 

20,875} 1,717 9,167 550 58, 688 4, 885 
g 1, 938 155 | 1,435 90 4, 832 385 

Sheepshead... Sapad leseoeadsod| coachcos 7, 937 642 2,750 130 20, 371 1,530 
Spanish mackerel.) \-55. lasiavesiedteezeae 625 75 88 10 1, 733 225 
Squeteagues or espa trout’ 2). occa chlearccece 27,543 | 2,932] 14,665] 1,100 69, 858 7,007 
SHTIMP Te cece s acess cee ce sos) sccm eeee elec casae| ht em 2One| he gO ONE naar eee earns , 283 115 
Perrapin< ss 5-cos 2 suc aes|noceescces ta semeeelt > | eeOONl eso ON Gees Sees Coe ee 50 
Turtless jee onco ane olnaeeecwecl saseeeee a eeOl | Eee Mealy ee ce eme eee 7 

Totaliceessaececece knees 4,128 |14, 414, 209 | 124, 066 

Trammel nets: 
; 

Black Gran sao se ee coe | eeeinceemoeleeceenee 100 
Catfishe oo... 3.) 5 Se eM ashe celeneateets 131 
Croakeni ino oo Boas ce alan eee Sais neem ees 21 
Kane wihitinl Seanee see cee |aeeecenmets |= estes 18 
Mullet. 22.25 occ 2h 15 
Redfish or red drum. 328 
Sheepshead)... 22625 ..0 355. |b-~< 13 
Squeteagues or ‘“‘sea trout’”’ 740 

AWOL Pee oa aresseeasccote d poossescod |aodsdes 1,366 

Gill nets: 
Black Geum so. -5 ose oosccless see dae sos oes l-sese eyed see ee et oan eens 40 
Redfish or-red drum ese ee nie tele |= = tee eee oe eel lee enencteeee eee | aeeeones 165 
Squeteazues ori’sea trout |e <= aisle = taeee |e eae | ereretepee siee Se esia a error 385 

Totals oos02.So60cce Gems |hoose eames} sce eaten |Spesiesace| eee eee essen seesasee 590 

Catfish. <5 coe pa sce tE ee lace. opera cinta enti CON) ere O)) oe ae oma rere 110 
GLOUPCL Boe score cn. co sireielell erereiniwiniel ores lopareqepatatetelltnte fate einer’ faleiaieleforatall(atelwre oie o\ejal||ejniaiaielatata 843 
Jewfishs. 4... (28h. 2h poe ae SOD: eS BO) e he hoa el ec cre ermeie I rewrereteicteye lara siatateate 1, 234 
SHaPPel, EOdsescracans cscs ie Ean GOO eet OU orem ee ema eens teeteistnle aloe eee 93, 720 

Total oxo 2 eos. se semnene 16,000 | 1,860 1,670 1 Ue Pee ee eee 95, 907 

Dredges: Oysters, market, 
[NPL tee RoeBoc ceca ne sbner seed Seboccecad acs ana ae aa steel boogona less coscelbaccdcar 12, 000 

Tongs: Oysters, market, public}......-.--|-.--...- 302, 869 | 12,700} 10,500 44,355 
Minor apparatus: Plounsers..|.s soci 2 4| coh Oh (2a, hice] coestrtaly eee Maal ure eae 125 

Grand total............../9, 560,000 | 73,440 | 418,296 | 21,449] 95,878] 4,728 |17,084, 241 | 278, 409 

isuepennaeinntinatiosieeeemmminestienmnnnhtiaztie ieee cae aor oe rE 

SS aT a Te 

ae oe aE 



FISHERY INDUSTRIES OF THE UNITED STATES. 187 

YrreLtp oF SHORE FISHERIES OF TEXAS IN 1918, By CoUNTIES, APPARATUS, AND 
SPECIES. 

Apparatus and species. Aransas. Brazoria. Calhoun. Cameron, 

Seines: pounds.| Value. | Pownds.| Value. | Pounds.| Value. | Pownds. | Value. 
Black drum. -.4.-05-5200-2. SEN 700) |.S35450) (Bee aeareeas see 29,037 | $972 |1,083,486 | $10, 835 
BiWe Shee eS gate ew ore 1, 000 THOM e Metsee Alea e 125 de: Ba ae ee La Re 
Cathish Sissies ok oes 19, 300 GAs ee (eae eae 5,300 306 | 10,000 300 
Grodker ee Asch eee O76 2 (pals O50! eeeee non ihe he hace 5,979 276 | 15,000 525 
ound erat esc cee eee 5, 650 AQ) | Sarras eres ee cee. 1, 604 138 4, 500 180 
TW 1s eee oer tert riers [Geeteioe eet GU aee sae Sasa we elt an ca ues oss aeeeelawecteee 3, 000 120 
Rano whine cs sacccccc nes 565 Son | Aeee reese | Nee ee 1, 156 LO ePereice ace Macoerten 
Mullettsn co: sccatenees sccm 8, 750 BS at neers (aaa ae 2, 646 122 10, 000 100 
POMINPANOs Meson ees Sec seee 4,375 Fy til ees Sor eal eens 8 1, 625 209 300 18 
Redfish or red drum. ....... 86250) (P36; 1004 | Rieaecsec| tee ne ee 46,114 | 3,953 | 722,324 | 28,892 
Sea— 

TES Eo a oe EE S| 2 eae ee an] | an a gn | Spee NS) [Seek a) eel [ere ee 5, 000 200 
Cire ne. si ee eS al 10, 000 00 Bee eal ees es 2, 603 257 | 40,000 | 1,600 

Sheapsheadh..240 fin. so20 2-2 15, 625 TDA beeaee ea ol Recap 6,479 540} 20,000 800 
Spanish mackerel... ......... 2,500 200" |i cesaaeaneesecece 119 al s}s Ree eel ees 
Squeteagues or ‘‘sea trout”’-| 142,115 | 15,550 |..-......|........ 44,581 | 4,625 | 722,324 | 28,892 

Moual omen se: ates oe AT OES (050 | 20" S08) ea see | bran 138,368 | 11,524 |2, 635,934 | 72,462 

Tramme!l nets: 
i Gh Smee mre tet ania seh SEP ea ocina|tomcccen| sien ma~ sccllasesccme 350 AO Oe eo oecis bemtecetie 
BlacksdnuM Scsciccine. <<< 732 pO |e ean acces Hseneeee 28; 6191) Gl 345 neon Soea een eserercme 
Carishmemen ee eateet ences 5, 000 D7 palhe wes meel eS 3, 390 1925/5 Sosa alee 
Orosdkenee scacess wehee oc ssid 2, 750 1O5u|Sseeeciowe|Sscnceee 3,278 POGHIE=t cone AS eee eee 
MIORNGONSS so ccecces2. = “ise ceheoee| Bae oess GE Saas Paes 1,185 LON esoecab as SoSaneor 
Kane whiting .,.22 02.22. “rel |= ak, Sees [ce ae a eae ee 1,187 90; |B ee nee alceme eee 
MeO pion jo oc isciet eee 2 2, 875 UGS4 ie cece (Memes 5, 124 240/229 sheen |= ee ee 
PP OMAP ENO Us oa a nitaieayamrcie = rete wrn nc ah a c| lee ERE Ee as al eee 688 Sli eee ee aelocme eee 
Redfish orred drum. ....... 20,000 | 1,400} 10,000 SSO0OT OG T8183 5978 |heeeeascn clase eee 
WOACAn sees prec cecise Ses 2, 500 ay Pid Beapeeoose Saceacrte 62 Ws conasaedalcosccooc 
Sheepshead... --.--...----.. 3, 125 108 neesoosel Eee baer 7, 213 Pi Ee BS Saree beeen 
PP ElISnieni a COLE lente Mera rican Seces |i eco ca clouee sees c|acccsece 31 (Ut een aGe ie BAe bes 
Squeteagues or ‘‘seatrout”.} 41,629} 3,500} 11,250 900°} 91,515 | 9,375 |.........- Joceceeee 

Motel sarees ccnesceoee 106,004 | 6,691 | 21,250 1,700 | 209,460 | 18,236 |..:....... oseeee 

Gill nets: 
Black drum 2,125 Cen Ra SHacos| Geeapcoe Reese rics oaeece ss Marecece cl emosarac 
Catfish... = TROU OH emn2OS |ocoe meee se coecin 1,085 G5i Pa eel soaciancer 
Croakener come seers seed nce clececartic|on-coaee. se Se ae 1, 190 tii tea I oe ee 
GIN aw UNE ee ee Te Re ee Wo sce reid [cc cules els 278 (3 fi tebe a nl Lae a 
ieYormey Of OVO Nore ene IS Oe ee ee 279 Be eee Sac ereae 
Redfish or red drum. ....... 10, 500 7G | heap eeeel Game core 5, 250 AAO Ee escola ern soe 
Squeteagues or ‘‘sea trout”’.| 33,750 | 2,900 |........-|-...---- 8, 750 R55 Es elesecel see soe 

Motalesccpseencccsceee RSS Cvis || ShCel0i| baaeeeees Beeeaece 1G S832) pede s4Gu lee aes BagaHeor 

DG THiS, SL Tr ahs eee Sea eee en ra 3,500/ 260] 1,500 50 

Fyke nets: a 
Redfish or Ted (Grim. so o)<c|sccc ese c cl menos 1,875 ASO bes Caer see ae Mere gee kara 0 ea 

2500: (ere ONE ESE Sec l2e eel G ee asec s ercaeeee 

4,375 S50 | Meee cee | Seve tne ie leer ae 

Lines: 
ST ACKAAINAT eee croc aoe aarl| Se arco a Nowe toe eweeeiwesis(ose scinre 125 Ouleseeesecce| stereos 
CCRTHEIND . nis ss SC Cee ENE tae | Ree aes RSET ean ee (eee a ADF DSU! eas 400i eee eweceee ee eeeoee 
Redfish or red drum. ....... 2, 500 TIZ(0)e| eeeeeene Eeeeneee 4,750 AOA | Sex wclasnma| pe aeneee 
Spanish mackerel. .......... 2,500 OUT || ea eee peered Le ES ae epee a IS ed 
Squeteagues or ‘“‘sea trout”.| 10,875 OA bean oe aaalseaeeew.e TOR 250) Pts 055 sie one eee eemere 
Crabs; Dardecn< cscs ecckce 384 la 1 re eee ESeorcce 360 1 sey rictereps| eee erator 

MotaleacrGab.scccde MASON STS RYG tal eae re bis eee 5S) 01511) 35960) eeeerte | nensenes 

Spears: Flounders ............-- 13, 125 COT 0h | ele eas 3, 125 285. |e SycA Ee oleic ot 

Minor apparatus: We 
Purtles crue socsoe st oe skacione 431 Sei eee ode acilPes ote Stare le te ora ostace | Crstereteys oe Re Peetee a = ere mrerersnee 
OSVSLOUS sa RCL pITOL Ceres | ema ee |e ee ne ae Soe ww a [ioe ce minwelacioence 105 PAK 

Motaleene cece se ee. 451s OST SN let eet he ee | an ee ee 105 27 

Tongs: 
Oysters, market— 

PUD soscesecoseee Bade Doe MLO 2S0) lememie ater amr eajareie 238; 08 [LU O25 |e secs eciee aoe 
rivals ome. tee noses se 10, 500 480i [ioe secenslle baocec 10, 500 525s Se een Nee 

Mota ecaeciciastcs onc SAAT TAS HEL On nenaaice le oceeeee 249 081. |All 550" [Pec ac eel descaeee 

Granditotala-.....-.-- 946,942 | 58,599 | 25,625 | 2,050 | 678,381 | 47,361 |2,637,539 | 72, 539 



188 FISHERY INDUSTRIES OF THE UNITED STATES. ‘ 

} 
YIELD OF SHoRE FIsHERIES OF TEXAS IN 1918, By CounrTins, APPARATUS, AND ; 

Sprctes—Continued. 5 

Apparatus and species. Chambers. Galveston, Harris. } 

Seines: Pounds. | Value. | Pownds.| Value. | Pownds.| Value. 
ATpOlTSH ss ob S204 2 ca eee ceescerel| cites tase Cheeeaseua tee nee ene be neces 124 $7 
Blackidrum: #2280 ss: .2Soese so seca 400 $20 3,125 $200 8, 250 1, 205 
Catfish? Hee woe Sire Jae Bret h haces 100 8 1,670 80 by 265 
Groaker. o7siuts fina oa RIEU ade Dees 300 18 7,500 480 5, £25 398 
Bilounders! 22.2 9oe ae be sherds sas 500 43 500 64 1,125 131 
1GIN Sa Att RIES Shoo cecogone sas 50 oS bHoE | Sqccodnece| |jocmcOOInS 6, 000 500 2,750 357 
Mullotsis estes sc ose scenes doseces 600 12 1, 000 45 10, 500 401 
Pompano? f2255 235ss 28 Se Sete ets eheee cease |aeeinioeseee 100 19 339 
Redfish'orred drum: 2225-2--- 22-51 1,000 60 8, 750 1,050 19, 525 2,570 
Sheepsheades seas a2 eee ee, Se see 200 14 2,500 250 9,375 805 
Spamish mackerele. <2. 25-224 secee ss | se cence callenwecion es 125 19 224 34 
Squeteagues or ‘‘sea trout”... -....... 1,500 125 3, 100 
Shrimp: Mss. be eae 
Terrapin 

Total 

Tramme!l nets: 
Blacktdrum 3252255 sence tesa Ses el Soon ses aa Cee ose| ete OTD |)” le at 20! | tees 
Catfish .....accteegeccedsngsd~osss-ccnensaeme cote ee cence eee] 6 SBP) tel Gs| he eaeean mn nee 
Croker jts5cioe te acc Hast so oss cise se |e ec caewe| Saco eee e185 TOUT. 1 5 560))] seenagees ses | eee ea 
Rloundersé2 32) -fetehs 5 Mieke bacece Ne Sees ee ae te ee eon $2) |easaetinccalceeee eee 
King whiting. \2t25 ccs taeemes-tecce sc |secetone acl Setnooeece 6, 250 (yi) EERO RRAEOBOSSE RD cc 
Mullet? ast ett. cep Seaaee a cee oe we eee ee ee einc eee cece 1, 500 CY il emote Beach oan. 
POMPONROz sass ene toa aeeees sees et ee ee ees oc sees eee 200 Bio jal Peis eis esecine | 
Redfishiorredidrum\"--sssee- eee eee | ee eee ee ase ee seecit 2LOS625 W275. |) a tskieceins| eee eee 
Sheepshead: <j Meee sta saeemc ase ceese | neem eer on meee ae 3, 125 315: |sb ssn, cdne| see eee 
Spanish mackerel... j-88-0 5 2 5-cecee|o hee 2c le als! eee 125 19) | 2c. ccesttie | oceaee eee 
Squeteagues'or “‘sea'trout’2/-- 52 2505.) ! SSIS E ee 5 O50 a0 ie ee ee 

| 

King whiting... 4 sees d ies sone ce] Seeewenadbemecsecce| pes tg 250]! e850 | eee | eer ean 
POMPaNONasac sons eee e ees wim eeeneere Combe cess 1, 200 300 fidenscee ae Saar 
Redfish‘ or- red Grum: 4 esses epson eee eee ae eeeee cee 3, 875 560 7, 500 1,000 j 
Sheepsheads sore oo5- sce scke pec ee tee te mee seen eee ameter 1, 250 150 1,875 160 
Spanish: mackerel: 24s asl be coe wcll eee eae 5,000 600) |. <slscaces|os-seeceee 
Squeteaguesior<“sea trout?’ s=- - esse ee | pee eee pone oeenee 7, 250 1,100 18, 750 2, 800 
Grabs Rards ie Rae 29: |hysee e | emeee 32, 000 2,400 | 157,500 8, 000 

Totals ceecce lt ees eee eee 68, 000 5,440 | 78, 280 7,852 | 206,842 13, 146 

Spears: 
Wlounders's esc cc Saaes Ser ee oe ee See 5, 000 640") aca nace | Satacteeeees 
Sheepshead «2/5 coos2ssceeniccene se tee | Game raem a: |eemae See 3, 750 CG apSanenH Bacacacsoc 

TOGA 2 scineaes eh ck ce eee ae | ee ee a |e ee 8, 750 1,015) 550002 Eee 

Minor apparatus: 
rabs— 

HAL s cc tagcscabeeemectcnedseceecel aes ee ene aaleeemec sents 3, 000 QO wicdsseaskeleeweusees 
Solte. eteeee ean Dee A Stoo so. [bs oben ale ak a] Deets | eae aoe 700 175 

Oysters}market, private aie ss ss os oe eee eee oie eee 18, 375 1, 650 || <:a'e arctan sine ae oeiats 

FPO GET cit Se eo Re a Sth ty ale el ee ee 21,375 1,900 700 175 

Tongs: a 

15,300 | 118,811 5,657 
700) | 52 ..5-.coos| Sapeeeeee 

16,000 | 118,811 5, 657 

Grand totals.=.... = eee 72,600}  5,740| 590,565 | 35,881 | 412,665 | 29,030 
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YrewpD oF SHORE FISHERIES OF TEXAS IN 1918, By CounTIES, APPARATUS, AND 
Specres—Continued. 

Apparatus and species. Jefferson. Matagorda. Nueces. 

{ 
Seines Pounds Value. | Pouwnds.| Value. | Pounds.| Value. 

TGC iqiii ea er oat pe 1,500 $132 | 46,829] $2,200] 461,972| $18,478 
ESTO Slime ete a ere ee REN Be ET aos 250 DBs ph cae tree | ase heen lee 
WA TTiShe aera Sr eee coe 2,800 237 13,100 895 3,085 125 
ron Kors: Smee were a ohana 3, 000 280 | 60,729 2,843 | 22° 250 890 
HIOVIN EES cetin ee ore once ese oe 537 63 4,138 352 27,636 1,785 
Karierwhitin gece ee: aoe name ec sece 600 60 3,400 160 1,000 40 
IN EDT ries as ee eee ee oe eee 1,000 60 563 27 1,505 35 
IBOMIPANOsener een ere ie ereaen eel occ oceelt ewes 406 50 3,136 417 
Be hlorredidrammss sssuee ces tae. 5,500 750 | 36,625 3,083 | 146,710 10,330 
ea— 

ISPS)» BESS SCUSE SISA Cree Ee eee 1,625 L5Q "oe. eee Saas oe | a 
Cilicia aaacbtep GabGu Ben E ee eae eE Lee oe Le 2,125 172| 18,065 1,340 

Sheepsheadas spas snes sss Berea yeh 6, 250 625 15, 812 1,303 22,750 1,070 
SPsnIshenaCkerel memes eee eee ye em Mee oe 625 75 272 35 
Squeteagues or “sea trout”’..........- 5,125 700 | 59,043 6,383 | 172,985 14,061 

rH hdd 0) nas H OB PE SSO SETAE See 1,500 185 284 36 5,000 250 
PRSrrApinece ee ere cece eee ree cece ee | AROOON 2 2S5051 <8 “Q50\ 1 => BOs Poe ees a ae ee 

IS Bae SOS Sr CEC Rae ae cere 150 

DOG Sie cee assncese secs cioecne se 49,006 

Trammel nets: 
IAB GCG IEA. 6 ke eal Perea Carlee 
CREST reer een een cao ee een nate es Son necee leiostesuek oe 
CROW Keren tee eine nate setae ote ie soma [see cnesnes|| Seales cc 
Mound ersmet seen asnose nee eee lec! ibe t le sstschec ib aeTObhe © Gedtih| Seups ease | Pama 
King whiting... ... aceivecboossusdlledcoonoscalbosecceadal| = BIG) TR ese deeasdlbaedasssce 
MUL e te eae eh e eeeE ee een ore oe eeeen Senses sce laee Se2bOMia) SE GU INeis sae renee eee 
Red lishvorredidrum: seece hs son sence el see ee Seco! eu scemnase|h  AS875) || 8 82 SOR ee oc heer hae ei 
Sheepshead ssseet seesaw ese cnee seis astieskes|tececcesed|! SsSZR ll wo? BO leasicces. Pees oes 
Squeteasiesior ““SeAtLOUl awias oc osos| ceeeesscoeleseescsesel, “Os250 | COBB acess. i sc2| eee 

PROt al Sete cece en ctee cece see | eck cee oa Meee ort e Soa Td talme ve 700L|Srases 2 nba reals ae 

Gill nets: 
BIRCIGG MAMAN. mse meet eer concenee «| seeinecitcce eae ciectecolncsdostecclemostceens 3,000 126 
CAT SIS eee as. Seis Se ons am ot Pantene ee 335 OL | -casccne eelesescinseoe 
Cronk ermeee meer aee naan sete oath cree Come as sooeltkereneeza| © 2500) |) a. 23. |Saes aed nano seas 
LESTE GA ENYA BYR 5 Scheel aoe CE a (eee be aes eer i eee fl Rapeieeae Call Se ieee 
FRGdTISHOnrOdlG ninemsn ee 2 ee en eS i See ee 1,000 86 9,600 780 
Squetearuesion “sea troute-c.ccsseccec| oe ace cece leosccescee 1,375 150 43,000 4, 250 

Tota] We Senne re een mr nc s oc. 3,273 283 | 55,600 5, 150 

Wastnets: SuMMps sa. ccsscece cece sees 1,000 80) |Szeet ieee eee ence 140,000 7,000 

Lines: 
Bl achiarirmarne: © ne. sees escmecee seems 
Cathis nies eee ee aioe ec bine 
CTORK Grats forsee one os pacbicte tb cmseeee is 
Dblonnidersmeeen ete ee soe Sek 
MG WAISHeeer eee ets nn ee nae 2 Lal Sots s 
Redfish or red drum. 
Sheepshead... ..... 
Spanish mackerel 
Squeteagues or ‘‘sea trout”’..........- 

TYEE os Sens Se See 18, 610 2,003 | 20,758 1,826 | 85,000 6, 200 

I POaES BULGING Elsmere crn aioe tase eiciaisaee|ciogrvecen<|oacecccnse 21, 250 oD 50,000 4,000 

Minor Aes 
PUTT OSM Cree eae see ean ec oa | soc cre cer a oes oe oe wide ovicicinc oat aeotemen ee 3,000 150 
Ov stars stark oti DUDHCs-nseec tes eee [occa weeeen| saris smealenecechescianaesceaes 30, 086 1,719 

ANCHE ioe See teak ane eS Se ieee Ieee eeeealsasae lee sal Sees ems ene 33, 086 1,869 

Tongs: 
ysters, market— 

(RU DCN eetsssacccct se cecs ches 39,375 1,500 | 755,251 315683 |-camen ose |2 os <seeene 
PTIV ALO teen Sees cose coe eo cucec|Uoskes coca |aeaecesea s 4,781 209 4| eae ous eet ee eeeee 

Totalewereesss scstecentccsscerscs 39, 375 1,500 | 760,032 31,892) |b .c cts s| Se See 

Granditotaleese eee ee eee eee: 91, 422 7,295 |1,072,353 | 55,129 |1, 251, 052 73, 225 
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YIELD oF SHORE FISHERIES OF TEXAS IN 1918 By CouNTIES, APPARATUS, AND 
SpeciEs—Continued. 

Apparatus and species. Orange. San Patricio. Total. 

Seines: Pounds. Value. | Pounds. Value. | Pounds. Value. 
Amel; FSW 2 ies Ssceiec cis 3 RES eee HOE ee a ec eet | ae oe cone | oer ee eee 24 $ 
Blackidruis... J sect. ckc Baten cee 1,000 $88 5,300 $212 |1, 720, 649 37, 792 
IBNeRSH AS ae cL aye rE ee ays 9 lee cpa hamte en eee 200 0 1,575 222 
Catfish itSa a ago ms SE pie See 1,000 110 500 25 61, 855 3, 026 
Croaker eset deb ascansceeaebewes,s 6 1,500 TSOH ees eee em eceecie 149, 008 6, 910 
IOUNG ONS: cce  cleaaael coca ntneeee eee 250 30 1,000 85 47, 440 3,271 
Jewlishe a ths 2 Moen onc fos sete roe Cee ME cea eee aoe cee eats omen emer eee 3,000 120 
Kaine whiting ss-Ae0sccas ntaeeeee oboe 400 440i 2a oceeesleccseecene 15, 871 1,291 
Mallett peice ocicncek ce coat cneeceen ce 1,000 MON so tance eel Geet ances 37, 564 1, 207 
POMPANO ss even occ teen soooee ce Se oe eee toe eee 200 25 10, 481 1,327 
Redtishtor red drum: --5-ss-sse-cceee 2, 400 350 7, 200 648 |1,082, 398 57, 786 
ea— 

BaSSsadutecask ssee lex Glee to eese st Meco comet eee elsecin ae eee al sminon sitet 6, 625 350 
Gar..c:. 700 63 | 73,493 4,132 

Sheepshead 800 40 | 102,791 6, 472 
Spanish mackerel 100 5 3,965 384 
Squeteagues or “sea trout”’........-.- 2, 400 350 4,000 440 |1,184, 698 75, 506 
SHIM Pen oe ooo ck ee ace weer en cece ae ea eee eee en eee eee | ceemeerernes 8, 784 646 
hs) 7240 6 Sy Mi Se on gap rain 2 | Aiea Reco d LI Ee OER Wa IA ee Oe Te OREM Oe 2,600 940 
UT tes 2 aarc mmuais oh bawc thine Seaueraa See en Wawa Saacee oa eeecied ide cece aes teste mete 3,120 277 

Motalins ecsoe see en See eee 12, 950 1,488 | 20,000 1,573 |4,516,041 | 201,666 

Trammel nets: 
BTGGHSH oe coc cn hake & cats ee Asta Bee well Gclcicrcte arce Wl teirercte oe [oot ster retetat  ate tees ears 350 42 
Black dniM.= 5-08 aeceec oh eee scenes 250 DAN ec sarc ec oa | satsmamaiere 61,369 2, 682 
CA ETISHES CASAS is ene eee Orem 300 SOn|e eae | ee 9, 360 433 
Wrodker sh o53 ucsece nace Baa mooeet 800 10) BBR eAsCe| bopolcornc 17, 234 980 
Wiounders:-< |. hceasue cess kaze soncet 150 41 ee a |e Rae 1,710 157 
Rang whiting. ase. secs eeeeeee eons 150 1 EH Pe esl Neca res es 7, 962 748 
Millet oc cccc ook seth conc co mees aes coll jem ne seust [baneeeene aeie ween el seeiamem ace 12,749 481 
OMPAN GO sree yee coke siege cen ene Wen aaeseen nee be ceten ane aee se tecrc eee 888 125 
Rediish or red drumis.=... 0 sec lee cee 800 120) | ssc cmecall secs sne 113,118 9, 968 
SY TET aca a ae ROSS ESRIOY 1 fap SS | [Ey So 
Sheepshead... <2 shscse cones Gaweccneeee 
Spanish mackerel..............- 
Squeteagues or “‘sea trout”’ 

Dotalir = cee eae ee Bess 

Gill nets: 
Black Gham. <=, essen eo heen ee nee epee 
Dluelishie ss) ash ees cole sk ae che al eens 
(GL 5 10 nape ADA eae Oe Ue a eee ES wii cia 
Croa ker gsc 8 sbesaennn ohn ene ed eee meeme 
KAT Wihttin good concent eeclne cee Coeereumee 
POM Pan! fee ae ee te ee ee eed Gomes camer 
Redfishiorired drums ss bake a ee ee a eee 8,000 720 34, 350 2,771 
Slieepshiead. os een ss beeen cee ond den cores | eee eee 1,000 50 1,000 50 
Squcteaguesior ‘Sea trout? ss ones cecea| hese ened | Geeeeeeeee 19, 000 2,075 | 105,875 10, 230 

Total awiosescstchacw aeckt Ooee occ eal trae ee ees Sees 

Cast nets: 
Spanish MACKOPELs Saco a chin tamer ease assess ecissscceee 
SHUM P seas won 0c SokRee cons ob eek nace eeseseces 

Totalleex fee.) sceGa8e cock eee ee. eee eee 

Fyke nets: 
Redfish or red drum 
Squeteagues or ‘‘sea trout’’.. . 

Totaliiner sun ocdascsaiseeas bec cates cea|eclacecees 

Lines 
Baek Art cn mihoee lene nec ceecael lcomena ne eee eee eetee eer | cece neces 3,075 222 
Catfish esc ie ote we ee seer 1,500 165 1,000 50} 163,008 11,380 
Croaker. 22 ooo ae ec sees alee ee saree al Sreretsrelaterere atl cee eae eteletere stenersr 812 67 
Wlounders:.wec =. Se s084. 00 SRS ee ee Enc OR Baal eee eee ee sees 1, 625 223 
GEUNES! < «occ sce cho ececnc Hobe abeatel coctie see Salleac eae Ceo eens aan erareterstererers 1,000 100 
B= 78 a a ee eee || So SRS |e ea ee ee soc Looenccte 11, 625 1, 160 
King whiting 0, sce @eei< dais = cect el | detee oo: el| ee tele ale eiatete oer | els lactate 7, 250 875 
POMpPanO si iaeewe ci Morscemmeee eee mere serel | ee taereres eee reteset ele latne SEIS S| wiatabae alae 1, 200 300 
Redfish or red drum. .........-.------ 600 90 3,000 270 40, 525 4,415 
Sheepshead? ooo eee: oro cgoes anew see ctece silos seceeres 5, 000 250 54, 250 2,934 
Spanishimackoralss ts es Sans ae eee eee | rea casa meen eee aes ier 30, 500 3,315 
Squeteagues or ‘sea trout? oe ssace sed cere ee eee peeseeoeee 16, 000 1, 760 73, 750 8,940 
Crabs: hard! . oor ogo. eos iowa one oe ceeee eees eeee a pete eeerts | see eee 190, 244 10, 422 

Cotas Tek c sete ceee oe eee eee 2,100 255 | 25,000 2,330 | 578, 864 44,353 

Be ULE) 
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Yrietp or SHoRE FISHERIES OF TEXAS IN 1918, BY CouUNTIES, APPARATUS, AND 
SpeciEs—Continued. 

EE ———————————————— 

Apparatus and species. Orange. San Patricio. Total. 

Spears: Pounds.| Value. | Pownds.| Value. | Pownds.| Value. 

lon dens Sees e erro rere cet ccse cs. =| eaee mesma [en secs 12, 000 $1,000 | 104, 500 $8, 580 

SiwaRINGG 5 cssoscstcocnganecoESd becessoese| Peserenses||sosecstnaa|Seoscoocce 3, 750 375 

INO | se shooossgadccseneseeeouS Leia ctoaicieis =\[Ectece eee 12, 000 1,000 | 108, 250 8, 955 

Minor apparatus: 
rabs— 

TEGING) .o5 = scessécaS cpacdancontoceod) GeeHSGEs Ge Seeesoere SRecencncts) borsine sce 3,000 250 

SD ioc eco Gocace SSE Ba SCE CG SD EBSSE Ee] SESE SHeee Ce eeene ne) Sermaerncs| Pema sack 700 175 

THD ES eo o en Se oro 8 bse coe sae FDO ar Rend DESeSrtaee Cases eeeen HEee Sere.) Anercae cic 3,431 163 

Oysters, market— 
LLL ce ee ae errs ele el Sey le miele os) ociclere aisraie willecoreits Stain | eerieeiarernie 30, 191 1,746 

Ghai | o uosceudaodasecHeb aed ens Geeeecsne| Hee eCaCs| MEeNe es ee nap ec 18, 375 1,650 

GRY | ok cas Soar SOOCCO RSE EOE] HASSE EHEOr Hececeeee | Sem mnener | be emoamaer 55, 697 3, 984 

Tongs: 
Oysters, market— 

PUD Chere meine oe cciieenecec< cess 39,375 SIE HOON eovanc eee ao saeeeeee 1, 906, 366 81,945 

TEPER o o wonce cocec mone See AGCnEe |RSS De SE Eee | SEeeeosaae SEereracs| Seem co 33, 656 1,914 

Motale sie cceceaccssssteseen- ss 39, 375 15005 see eee ee eee 1, 940, 022 83, 859 

Grand) totale ss. == <s2-- 2-325) 59, 375 3, 827 92, 000 8, 158 |7, 930, 519 398, 834 

WHOLESALE FISHERY TRADE. 

The wholesale trade in fishery products in Texas in 1918 was 
conducted by 35 establishments, one of which canned a small 
quantity of oysters in addition to handling fresh fish and raw 
oysters; two produced crushed oyster shells, lime, and dust; and 
two were engaged in the manufacture of dried scrap and oil from 
menhaden, the remainder dealing principally in fresh fish and 
oysters. The wholesale establishments were valued at $396,288, 
used cash capital to the amount of $36,400, and employed 450 
persons, to whom $150,330 were paid in wages during the year. 
In addition to the pack of oysters and the crushing of oyster shells 
for poultry food, which are included under Louisiana, other products 
having a value of $215,169 were prepared. 
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