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Washington, July 1, 1924.

Sie: 1 have the honor to submit a résumé of the major operations
of the Bureau of Fisheries during the fiscal year ended June 30, 1924.

The discussions of the work of the several divisions of the bureau,
as treated herein, disclose the eritical condition of many of our im-
portant fisheries, the inability of these branches to meet the heavily
mereased demands for service, and the interest of our people in
having these fisheries rehabilitated that they may serve to the fullest
extent as a source of food and recreation without endangering the
future supply.

Pollution,  deforestation, reclamation and irrigation projects,
power dams and other obstructions to the free movement of fish
to the spawning areas, and other factors have seriously depleted
the =upply of aquatic life, especially in our interior and coastal
waters. and created conditions that make it extremely diflicult for
the natural supply to be properly maintained. The cevident deple-
tion of such of the older sea fishing arcas as the North Sca and the
waters around lceland emphasizes the necessity of properly sate-
guarding our marine resoutrces as well, .

Improved methods of handling and merchandising have enabled
larger numbers of onr people to obtain and enjoy fish as food. This
has led to more intensive fishing operations and has increased the
strain on some of the more highly prized forms. Good-roads con-
struction and the inereased use of the automobile have served to
greatly augment the number of anglers. One State alone now issties
nearly 200.000 angling licenses annually. The eatch made by anglers
has therefore become an important factor in the depletion of the
supply of many water areas.

Conditions such as these have contributed to the ecreation of 2
demand for a greatly enlarged program for supplementing the
natural supply of aquatic forms by artificial means, and for the
acenmulation of more biological data as the basis for sane con-
servation laws. It is just and proper that onr fisheries should afford
recreation and food to large numbers of our people, but in so doing
we must also provide for the perpet.u'ation‘ of these resources, that
we may not deprive our children of this heritage.

The current program of activities of the bureau has been de-
veloped to render the fisheries a larger measure of practical service
than at any time in its history. Yet neither it nor the States are
able to cope with present-day demands.  Anglers, comimercial fish-
ermen. and conservationists evidence a greater appreciation of the
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need for developing a more comprehensive policy and an increasing
discontent with the progress that is being made. It is important that
Federal and State authorities cooperating with private agencies
develop a national fisheries program that will coordinate and de-
velop a plan of action commensurate with the needs of to-day.
You have recently divected attention to the fact that the Constitntion
of the United States provides for inferstate cooperation through
the rights of the States to make treaties hetween themselves, which
become statutory law. T am convinced thatr the solution of some of
our most diflicult problems may be found in this mannev if the States
will earnestly attempt such o procedure.

The growing interest of our people in these problems of the fish-
eries is reflected in the increasing attention given to them by Con-
gress.  During the last session of Congress four major measuves weve
enacted into law. In each case these had the support of the De-
partment of Commerce, The first of these—the new Mlaska fish-
eries law—is a very important conservation measure, necessary to
the rehabilitation of the salmon fishery of the Territory. The North
Pacific halibut treaty was ratified and the necessary legislation to
make it effective passed. An oil-pollution bill was passed to pre-
vent the dumping of oil in navigable waters of the United States
by oil-burning or oil-earrying vessels in quantities deleterious to
health or sea food or a menace to navigation, under regulations as
may be prescribed by the Seeretary of War. The Seerctary of War
is also authorized and directed to make such ivestigations as may
be necessary to ascertain what polluting substances arve heing de-
posited in navigable or nonnavigable waters connected therewith.
The fourth measure passed by Congress is the act establishing the
upper Mississippt River wild-life and fish refuge. which will pre-
serve some of the finest fish nurseries in inland waters,

INQUIRY RESPECTING FOOD FISHES
INTRODUCTION

The growth of our population and improvements in methods of
preserving, transporting, and marketing tishery products have dur-
ing the past few years greatly increased the demand for such prod-
uets, To supply this demand improvements have been made in the
methods used for capturing fish, and the fisheries have inereased
both in extent and intensity,  An increased strain has thus been
placed on the resources. At the same time onr rapid industrial de-
velopment and the increased use of oil-burning vessels ave vapidly
polluting many inland and coastal waters, making them unfit to
support life and thus cutting down the available supply of fish and
other aquatic forms, upon the abundance of which the maintenance
of onr fisheries depends.  Again, the erection of dams and other
obstructions in many of our streams prevents access of fish to their
spawning grounds, and thus cuts ofl the supply at its souvee. With
this increased demand for fishery products, accompanied as it is
by a decreasing supply. many new and complex problems arve pre-
sented to those who wre concerned with the congervation of our
fishery rvesources.  Declining fisheries ave frequently overexploited
to supply the increasing demand, and the problems of restoration or.
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indeed, of mere maintenance become more difficult and require addi-
tional investigations if they are to be adequately and scientifically
met.

If economic losses due to depletion of the fisheries are to be pre-
vented—and this, in the last analysis, is the primary function of the
Bureau of Fisheries—it is essential that information be secured
which will provide a measure of the condition of a fishery, particu-
larly with vespect to its depletion. It is important that this infor-
mation be secured before depletion has gone far. If it is delayed
until the diminution in the supply has become apparent to the casual
observer, it may be too late to prevent serious depletion or even
commercial extinction. The statistics of the fishevies are not alone
adequate for this purpose, important though they be; but these must
be interpreted in the light of a knowledge of the life history of the
various species on which the fisheries depend—particularly such
matters as the rate of growth, age of the breeding fish and of those
usually taken for commercial purposes, migrations, cte.  Such data
as these, and many other, are needed even more urgently if deple-
tion, once discovered, is to be remedied. The scientific mvestigation
of the fisheries provides data that are essential to the proper conser-
vation of these resources.

A knowledge of the condition of a fishery may be applied not only
to the purposes of preventing and remedying depletion, however,
but also to directing the expansion of a fishery. Not all of our fish-
ery resources show depletion or appear to be in danger of overex-
ploitation. With adequate data it would be possible to direct fishing
effort from a depleted resource to one capable of withstanding addi-
tional exploitation. The true conservation of our fishery resources
is concetved to include not the mere saving of these resources, but
their utilization to the fullest possible extent compatible with their
perpetuation. The conservation of the fisheries should partake more
of the nature of husbandry than of mere saving, and the husbandry
of fisheries is no less an art than the husbandry of the plants and
animals reared on our farms. The care of the fisheries has not been
developed to the stage of perfection reached in the care of the im-
portant agricultural products, but advances have been made and are
being made in spite of the fact that, in many ways, the problems are
more difficult. The factors involved are more complex and obscure,
and most fishes are for most of their lives beyvond the control or even
the observation of man. Such comparatively simple and essential
items as their rate of growth and age can frequently be obtained
only by indirect methods, which must be applied in the light of ac-
curate biological information and which often require the use of
careful methods and long-continued and often arduous and monoto-
nous work on the part of the investigators,

New methods for investigating fishery problems have been de-
veloped in recent years. In this newer line of fishery research em-
phasis is placed not so much on a study of the individual fish as upon
the study of the species as a unit, the iuctogs that atfect the sur-
vival of the race, and the general relationship of the species as a
whole to the physico-chemical and blploglcnl. elements in its en-
vironment. The problems in this new line of fishery research are so
complex that they may dem.und vears for solution and require ir}-
vestigators of unusual training, ability, and perseverance. In this
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work the bureau is handicapped not a little by the difficulty of
obtaining men properly trained and interested in fishery research.
Moreover, such investigations as these require a greater expenditure
of funds than do many other types of fishery investigation, an ex-
penditure which is, however, fully justified hy the practical im-
portance of the information sccured. In spite of difficulties an
effort is being made to take up such studies wherever possible, and
it is hoped that this development of our scientific investigations may
receive the more adequate financial support which its lnportance
warrants.

During the past year a large measure of the efforts of the division
of scientific inquiry has been devoted to researches of this nature.
Other investigations bearing on special problems of the fisheries and
for the purpose of improving fish-cultural methods have been car-
ried on. TFollowing is a brief outline of the results obtained from
these efforts.

ATLANTIC COAST FISIIERIES

The study of the life histories of the important food fishes of the
North Atlantic, such as the cod, pollock, and haddock, which was
begun in April, 1923, has been continued. Seven cruises were made
by the United States Bureau of Fisheries steamer Halcyon to the
fishing grounds off the coast of Massachusetts for the purpose of
tagging fish. This work was undertaken in order to discover the
facts as to the migrations of these important food fishes. Over
10,000 fish were tagged, the greater number on Nantucket Shoals,
some near No Man’s Land, some off Chatham, and others in Massa-
chusetts Bay. Two hundred and eighteen tags had been returned
at the close of the fiscal year, and the results have proved of con-
siderable value and interest. It has been shown that many of the
cod found during the summer on Nantucket Shoals remain there
until late in the fall; then a definite migration takes place to the
southward and westward to points between Rhode Island and New
Jersey, and probably still farther south. During the spring the
reverse migration occurs, and the fish return to Nantucket Shoals.
There is no evidence to indicate that the fish on their retwuan go to
other banks than those on which they were tagged, but later returns
may not support this tentative conclusion.

In connection with this study of the migration of the cod, pollock,
and haddock, extensive scale collections have been made. The
scales are being examined carefully and important data bearing on
the age and rate of growth secured. Scale studies have been used
extensively and with great success in determining the age and rate
of growth of many fishes, in this conntry notably the salmon, and
it is believed that the application of this method to the study of cod
and similar fishes of the New England coast will provide informa-
tion of the greatest value.

Such investigations as these provide information relative to the
biology of the adult fish only. IHowever, the abundance of fish de-
pends not alone upon the survival of the adults, but perhaps to an
even greater extent upon the survival of the eggs and young fish
before they have assumed the adult characteristics and habits. Dur-
ing the year the investigation of the larval fishes of the Woods Hole
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region was continued. Closely coordinated with this work has been
an investigation of the minute animals and plants, collectively known
as plankton, which are found evervwhere, but in varying abundance,
in the sea water. Larval fish feed exclusively on these planktonic
forms, and the larger fishes and other aquatic animals depend either
directly or indirectly on the plankton for their nourishment. A
study of the food and feeding habits of the larval fish was begun
during the latter part of the fiscal vear. This investigation will be
extended to include a study of the voung fish during the postlarval
stages, between the larval stages and the time the fish fivst appear in
the commercial catch. In these investigations special attention is
being given to the cod. and when completed this study of the early
history of the cod will supplement the study of the migrations and
growth of the adult and provide a fairly complete life history of
the species.

The abundance and distribution of the plankton on which all other
animal life in the sea depends are profoundly influenced by such
physical and chemical factors as cwrrents and the temperature and
salinity of the sea water. The study of these factors constitutes the
science of oceanography, and oceanographic studies ave of the great-
ést importance if we are to understand fully the fluctuations in
abundance of our food fishes. Nlight changes in temperature or
shifts in the oceanie currents may cause extensive migrations, or may
spell destruction to an entive brood of voung fish. Duving the year
oceanographic studies have been made 1n the region of Woods Hole,
Long Island Sound, Chesapeake Bay, and the Gulf of Maine. TIn
each case special attention has Leen given to the bearing of the
oceanographic data upon fishery problems,

During the past yvear a report on the fisheries of Key West, IPla.,
was prepared and published as Buareau of Fisheries Document No.
962. It describes the various fishervies ot the Florida Keys aund in-
cludes a detailed account of the clam industry of sonthwest Florida.
An annotated list is given of all the known commercial food fishes
of the region, a total of 83 species.

The study of the salmon, trout, and smelts of the New England
coast has been continued throughout the year, and has yielded addi-
tional data hearing on the hiology of these species.

TFor a number of years past the bureau has enjoyed the association
of Dr. H. B. Bigelow, of the Museum of Comparative Zoologv, Har-
vard University. Recently he has been concerned with a complete
oceanographic and biological survey of the Gulf of Maine, a body
of water that supports some of owr most valuable fisheries. A 1'(’1)m:t
dealing with the fishes of this region is now in press. Tt includes a
complete account of the distribution of the fish and as muech as is.
now known of their life histories. Another report, dealing with the
{)l:mknm. is in an advanced stage of preparation, and rogress has
seen made with the prepavation of a paper dealing wit}1 the ocean-
ography of the Gulf of Maine. YWhen completed these three reports.
will provide a comprehensive survey of what is at present known' of
the physical and biological factors influencing the distribution and
abundance of the food fishes of this region, and will form a con-
tribution of first importance to our knowledge of the fisheries.

A comprehénsive hydrographic and biological survey of Chesa-
peake Bay was undertaken several years ago and field observations
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completed. The work of analyzing the data has been undertaken by
a number of specialists, including two of the burcau’s scientifie staff.
This investigation of C hompmko Bay forms an. integral part in the
general program for a survey of the entire coast and will provide
uﬁm mation ot the greatest value in the care of the mportant oyster
and fishery resources of this bhody of water.

PACIFIC COANT FISIHTES

The investigation of the salmon of the Columbia River has been
continned. A report has been completed dealing with the degree of
maturity of the chinook salmon taken by hollm;_r and purse seining
off the mouth of the Columbia River and in Monterey Bay and
other points along the northern coust of California. The results of
this investigation  show thut this fisherv is unduly destruetive, since
a large percentage of the fish taken are small and immature, pro-
dueing an inferior product.

A series of extensive experiments was inaugurated on the Colum-
bia River a nuwmber of years ago in which voung salmon. on libera-
tion from the hate heries, were marked by the vemoval of various fins.
The primary object of these exper iments has been to test the relative
and absolute efficiency of various hatchery procedures in caring for
and planting the voung fish. In the eight vears during which ‘these
experiments have been running nvmlv a million fish have been
marked, and hundreds have Deen vetaken as adult fish upon_their
return to the river after a sojourn of from one to four yvears in the
sea. During the past year approximately 500 marked adualt fish
were reported.  These resulted from four experiments started in
1920 and 1921. TFour new marking experiments were begun, in two
of which chinook salmon were marked and in the other two Alaska
sockeyes that had been transplanted to the Columbia River. In this
C\pvnmcntul work the bureau has received the active support and
cooperation of the Oregon Fish Commission.

As for a number of years past, special attention has been directed
to the study of the salmon fisheries of Alaska. These fisheries,
representing about 90 per cent in value of Alaska fishery products,
together with the salmon fisheries of the west coast, constitute our
most valuable aquatic resource, and since their administration is
vested in the Department of Commerce it is imperative that adequate
information be available on which to base regulations. The eflicient
aid of Dr. C. H. Gilbert, of Stanford University, California, has
been available for this work, and his intimate acquaintance with the
salmon problems and with the life histories of these fish lms been of
the greatest value.

It has been w matter of no little importance to determine the char-
acter of the migrations of red salmon in the region of Bristol Bay
and the Alaska Pomnsu].\. During the season of 1923, 10,000 salmon
were tagged near the extremity of the peninsula. This was a repeti-
tion on a larger scale of the tagging experiments carried on during
1922 and couobm ated in every nnpmtdnt respect the results ob-
tained the 1)1‘0\'10115 year. Much addltmmll information was secured,
and it is likely that the oceanic migrations of the red salmon of
Aluska are now better known than those of any other important food
fish.

13073—24——2
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FISHES OF INLAND WATERS

The whitefish and cisco fisheries represent the most important
fisheries of the Great Lakes. In 1922 the catch exceeded 40,000,000
pounds, or 40 per cent of the entire catch, and more than $2,000,000,
or 31 per cent, in value. These fisheries have shown marked deple-
tion in recent years. It is therefore highly important that adequate
information be provided as a basis for proper conservation measures.

Important a({vances have been made in the investigation of the
whitefishes of the Great Lakes, and a report dealing with these fish-
eries, which are supported largely by the whitefishes and related
species, has been subinitted for publication. Detailed studics of the
systematic relationships and the natural history of the whitefishes
and ciscoes are being conducted. One fact of importance that has
been disclosed in this investigation is that the herring of Saginaw
Bay suddenly increased their rate of growth in 1919, and that this
increased growth has been maintained since that date. This sudden
acceleration in growth is apparently correlated with improvements
in the environmental conditions in Saginaw Bay due to decreased
pollution. . i

Investigations of the natural food of certain fresh-water fishes
and of their ecological relationships have been carried on with the
efficient cooperation of the faculty of the department of zoology of
the University of Wisconsin. Other important studies relating to
the nutrition and physiology of fishes and other cold-blooded aquatic
animals have been carried on. Work of this character has a direct
bearing on fish-cultural methods.

OYSTERS

The oyster industry of the Atlantic coast, with an annual yield of
about 20,000,000 bushels, is one of the most valuable of our aquatic
resources. At one time our most valuable fishery, it has suffered
serious depletion in recent years. Production has been reduced by
as much as 50 per cent in some important areas. During the past
fiscal year investigations have been conducted into the causes for this
depletion and means whereby it might be remedied.

A hydrographic and biological survey of Long Island Sound,
where the situation as regards the oyster industry is especially acute,
has been completed, and a report is nearly ready for publication.
This survey was undertaken in order to supply data regarding con-
ditions having an immediate bearing on the problems of oyster
culture. The results indicate that the difficulties of oyster culture in
Long Island Sound are due primarily to (1) the pollution of the
best spawning beds by sewage and trade wastes, (2) the overfishing
of such spawning beds as remain unpolluted, and (3) the exposure
of these nnpolluted spawning beds to the attacks of starfish and
oyster drills. ) '

The oyster studies that have been in progress for some years in
Long Island Sound and in Great South Bay were continued. In
Great South Bay attention was directed to the discovery of the
cause of the heavy mortality among young oysters, and to the de-
velopment of additional knowledge of the early life history of the
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oyster and of the factors affecting spawning. Additional evidence
was secured which indicates that hydrogen sulphide (H,S) generated
by a deposit at the bottom of the bay was an lmportant factor in
causing the death of young oysters. Valuable data bearing on the
larval history and the effects of temperature on spawning were also
obtained. At Milford, Conn., during the summer of 1923, the work
of testing the effect of materials occurring as pollutants. and ex-
periments in a new method of artificial oyster propagation, were
carried on. Encouraging results were obtained in the experiments
with artificial propagation, and it is hoped that in time the methods
devised may be developed to a stage where they may be made an
important adjunct to commercial oyster culture. It is of interest
that the oysters artificially propagated during the season of 1923
and placed in the harbor survived the winter and attained con-
siderable growth. An account of these experiments has been pub-
lished as Bureau of Fisheries Document No. 961, for the benefit of
practical oyster growers and biologists. The work will be con-
tinued during the coming fiscal year.

FRESH-WATER MUSSELS

Fresh-water mussels form the basis for the most important fishery
in the Mississippi drainage. In 1922 thé take of shells alone
amounted to nem-]ly 52,000,000 pounds, with a value to the fishermen
in excess of $1,000,000. The manufactured products, including pearl
buttons, poultry grit, lime, ete., had a value of about $7.000,000.

The 1nvestigation ot the fresh-water mussels of the Mississippi
Valley has been carried on as usual from the Fairport (Ilowa)
biological station. Mussel surveys were made in Lake Pepin, on the
Missigsippi River between Dubuque and Keokuk, Iowa, and in Ar-
kansas on the White, Black, and St. Francis Rivers. The Lake Pepin
survey was one of a series of annual surveys that are being-made in
order to determine the effect of the propagation of the fat mucket
(Lampsilis luteola) and the alternate closure, for four-vear periods,
of various sections of the lake, and the results thus far attained are
most promising. In Arkansus the survey was made for the purpose
of assisting that State in establishing areas that should be closed for
a period of years in order to restore the depleted mussel beds.

The experiment, started during the previous fiscal vear, in the
rearing of mussels in troughs through their early life did not prove
as successtul as was anticipated. It is believed that this method for
propagating mussels will prove to be of great importance if it can be
perfected, and special attention is being given to this work.

A special investigation of the parasitic stage of the mussel was
continued by Dr. L. BB. Arey, of Northwestern University. Attention
was given to a study of the normal cyst and the relationship existing
between the mussel embryo and the host fish. The immunity to re-
peated inoculations developed by the host fish was also studied.

The adult mussels retained at the FFairport biological station have
been found to be infected with a ciliate parasite, which invades the
brood pouches and destroys numbers of young larval mussels
(glochidia) before they are liberated by the parent. 1t is believed
that this condition is dependent upon a poliuted condition of the
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water, due, perhaps, to the increasing amount of sewage entering
the Mississippi River from the cities located just above Fairport.
If this is true, it may be expected that increased difficulty will be
experienced in handling mussels at this station.

ALASKA CLAMS

The investigation of the clams in the region of Cordova and Cook
Inlet, Alaska, begun in the latter part of the fiscal year 1923, was
continued doring the summer of 1923. Data were obtained for the
determination of the age, growth, and size at sexual maturity, and the
date of the breeding season. Subsequently data for comparison were
obtained from the Washington coast. Among other interesting facts
1t has been shown that the growth of clams on the Washington coast
is much more rapid than in Alaska and that a marketable size is
reached in one-half to two-thirds the time. A preliminary survey
of the density of population on the beds in the older regions and
their history indicates that these have about reached their full com-
mercial development, and that more intensive fishing is unwise, If,
however, the intensity of the fishing is wisely regulated and a breed-
ing reserve assured by a proper size limit, there is no reason why
clam canning should not be a permanent and valuable industry on
many Alaskan beaches.

There has been a marked development of the clam canning indus-
try of Alaska, the pack in 1923 ammounting to 77,283 cases with a
value of $541,139. Because of this development and the slow rate
of growth of clams in the territory, it is important that we guard
against overexploitation,

INVESTIGATIONS RELATING TO FIsSII CULTURE

The importance of fish culture in the husbandry of our fisheries
lies primarily in the increased protection of the eggs and young.
In a state of nature the mortality during the carly stages is extremely
high, as it is among all animals that give little or no care to their
young. By protecting the eggs and young from unfavorable en-
vironmental conditions and enemies a much larger percentage may
be carried through this critical period in their life history. Present
procedures in fish culture are largely empirical and are based upon
the practical experience of fish-culturists. With an increased knowl-
edge, gained through scientific researches, of the life histories and
ccological relations of the various fishes and of their physiology and
pathology, the art of fish culture will doubtless make rapid advances.
It is one of the most important functions of the division of inquiry
to, make the necessary investigations into the physiology and pathol-
ogy of fishes which are required for the proper regulation of hatchery
procedure. )

A number of the researches mentioned above bear directly upon
fish-cultural problems. The marking experiments conducted on the
Columbin River were designed primarily to test the relative efficiency
of various practices, partik:ular&y as to the length of time the young
salmon should be retained before planting. the relative influence of
heredity and environment in producing fish of high quality, and the
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time and manner of liberation most productive of results in the way
of commercially valuable fish. All of the investigations bearing on
the life histories of fish are of importance from the standpoint of fish
culture. since they make it possible to adjust artificial propagation
closely to the normal life history. The more closely normal condi-
tions can be provided, the greater the chances will be for success.
The study of the physiology and natural food of fresh-water fishes
provides data which will aid materially in improving the care given
both brood fish and young at the various stations. -

Special investigations have been carried on by the fish pathologist
dealing with the causes of and renmedies for certain diseases that
are frequently responsible for heavy mortality at the hatcheries.
The life history of a parasitic flagellate (QDefomitus salmonis) has
been almost completely worked out, and it is believed that methods of
caring for the fish will be devised which will materially reduce,
if not entirely eliminate, the loss from this source. Very encour-
aging results have been obtained in preventing thyroid tumor in
trout Ly the administration of iodine. In one lot of over 1,200
fish mfected with this disease, no new cases appeared after the be-
ginning of the treatment.

During the past year, experiments have been conducted at the
Fairport biological station and at several of the fish-cultural sta-
tions to determine the etfects of vitamin deficiency on fish. It has
been shown that vitamins are just as essential to fish as to higher
vertebrates, and it is believed that it will soon be possible to pre-
scribe a diet that will be distinctly superior to those now in common
use.

Experiments in the culture of several species of fresh-water fishes
of commercial importance have been conducted at Fairport duving
the year. These included the lake and shovel-nosed sturgeons,
paddlefish, buffalofish, sheepshead. channel catfish, and bluegill
sunfish. In 1922 the take of buftalofish in the Mississippi dram-
age exceeded 17,000,000 pounds, with a value to the fishermen in
excess of 1,000,000, being the most valuable and important species
of food fish. Catfishes ranked third in quantity and value, with a
catch exceeding 8,000,000 pounds, valued at $713461. The most
suecessful results were obtained in the case of the butfalofish, c¢han-
nel catfish, and bluegill sunfish. The bluegills have been propa-
gated for a-number of years, and it appears probable that the pro-
pagation of buffalo and channel cat may be developed to the point
where it can be made suceesstful on a larger seale. The so-called
“farm pond ” has been conducted as usual. The purpose of this
work has been to develop methods whereby ponds may be utilized
for the production of fish as a part of the vegular farming activities.
The same pond has been used each vear, and no artificial fish food
has been added to the natural supply in the pond. The bluegill
sunfish has been used in these experiments, and during the past vear
a production of 304 pounds per acre was secured.

MOSQUITO CONTROL BY MEANS OF FIIT
The experiments and investigations relating to mosquito control

were mninly a repetition of the previous year's work, and were
continued in cooperation with the United States PPublic Health
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Service and the Board of Health of Augusta. Ga. Special attention
was given to the effects upon mosquito control of scasonal varia-
tions in temperature and rainfall. It has been shown that the top -
minnow (Gambusia) is not uniformly efifective as an agent for
mosquito control. Under certain conditions it has been found to
give an almost perfect control of mosquito production, and it is
of prime importance to discover just what factors contribute to
this efficiency. It is dificuit to estimate the importance of mosquito
control in the Southern States where malaria is prevalent and
causes much distress and inefficiency. An adequate control of mos-
quito production is a pressing need of sanitarians, and it is felt
that the work done to develop the use of fish for this purpose is
of great importance.

In addition to a study of the effects of variations in temperature
and rainfall. experiments have been conducted to determine the
relative cffectiveness of Gambusia in waters containing growths of
varions aquatic plants. Shmilar experiments have been conducted
in previous vears, and it is expected that this work. when summar-
ized and analyzed, will do much toward establishing the value of the
top minnow as an agent for mosquito control under a variety of

conditions.
FOULING OF SHIIS' BOTTOAS

The investigation of the fouling of ships’ bottoms, begun in Sep-
tember, 1922, in cooperation with the Burean of Construction and
Repair of the Navy Department. has been continued, and observa-
tions made during the winter of 1922-23 were further confirmed.
During the year examinations were made of over 100 ships, rep-
resenting approximately equal numbers of naval and commercial
vessels. It has been shown that fouling occurs almost entirely while
the vessels are in port, those which are seldom in port and which
spend considerable time at sea accumulating little fouling. Fouling
is caused primarily by barnacles, with hydroids, alge, bryozoa, and
ascidians next in the order of their relative importance. It has been
shown that light bears an important relation to the extent of fouling,
and experiments were conducted to determine the reactions to light
of the organisms commonly involved. These show that for certain
species of barnacles, bryozoa, and tunicates the larve have a tend-
ency to avoid the source of light at the time of attachment.

Collections of adult barnacles and of data regarding breeding
habits at various stations on the Atlantic coast and at different
periods throughout the year have been made to determine the sea-
sonul occurrence and distribution of the “infective stages” of the
barnacles. Studies of the life histories and of the factors determin-
ing distribution of several species of barnacles have also been made.

INVESTIGATIONS IN EIL SALVADOR

At the request of the Minister of Agriculture and Education of
El Salvador, Central America, the ichthyologist, accompanied by a
representative of the division of fish culture, undertook a study of
the fish and fisheries of that country. The survey was made for the



REPORT OF THE COMMISSIONER OF FISHERIES X111

purpose of determining the condition of the fisheries of that country
and the measures necessary for their conservation and development.

It was found that food fishes were comparatively scarce. This,
however, is not surprising, since the country is densely populated
and no measures for conservation have ever been enacted. Fishing
is carried on at all seasons, frequently by destructive methods, in-
cluding the use of a powerful plant poison, as well as dynamite when
that is obtainable. Neither 1s there any limit to the size of the
fish that may be taken; fish as small as 2 inches in length are seen
in the markets daily, both in the dried and fresh state. Recom-
mendations were made for the protection of the fresh-water fishes
and for the development of the salt-water fisheries.

NORTII AMERICAN COMMITTEE ON FISHERY INVESTIGATION

Two meetings of the North American Committee on Fishery In-
vestigation were held during the year. At these the bureau was
represented by Commissioner O’Malley, Dr. H. B. Bigelow, and
Dr. W. H. Rich. Various matters of general interest were dis-
cussed, including provision for the collection of more adequate
statistics of the bank fisheries, the tagging of cod and the study of
its life history, oceanographic and plankton studies, and the develop-
ment of a definite program of fishery research. Through this com-
mittee it has been possible to coordinate the work of the several
governments represented at the meeting to the best advantage and to
prevent-duplicution of effort.

PROPAGATION AND DISTRIBUTION OF FOOD FISHES
NEED FOR FISH-CULTURAL OPERATIONS

Almost from the inception of the work of the bureau the need for
the propagation of food fishes was felt, but at no stage in the bureau’s
history has the demand for larger scale operations been so keenly
felt as at the present time. Deforestation, pollution of waterways,
construction of power dams especially affecting the runs of anadro-
mous fishes, reduction of fish-nursery arecas through the reclamation
of bottom lands, destruction of.the young in improperly screened
irrigation ditches, land improvement, and mauy other factors have
contributed to the difficulty of keeping our waters adequately stocked
with fish by natural meuns. The construction of good roads and
mountain trails and the increased use of the automobile have made
it possible for a much larger number of persons to seel recreation
in the open country and more remote places. As a result the number
of anglers has been greatly augmented. California alone issues
nearly 200,000 angling licenses, a number equal to the number of

ersons engaged 1n the commercial fisheries of the entire United

tates and Alaska. Organizations interested in fish and game are
increasing in numbers and membership. Although accurate data
are lacking, it may be said that the annual catch by anglers alone
now reaches a very high figure. In the commercial fisheries im-
proved methods of merchun&ising and an increased a&)prgcmtlon of
the value of fish in the diet is tending to increase production.
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This combination of factors has caused a very heavy strain on our
fishery resources, resulting in the serious depletion of some forins
and greatly endangering others. The effect on the runs of anadro-
mous fishes, such as shad, salmon. and sturgeon, and on the fishes
of interior waters has been especially serious. Forms having a fixed
abode or restricted movement, such as oysters, mussels, clams, crabs,
and lobsters, also are suffering depletion wherever they are not
afforded adequate conservation and conditions suitable for their
existence. Commercial fishing for salmon on the Atlantic coast is
practically nonexistent. and the future of the salmon fishery on the
Pacific coast is in jeopardy. The catch of shad has decreased by
70 per cent, and the lobster catch is less than one-third that of 30
years ago.

Under these conditions the need for supplementing the natural
supply of food fish by cultural methods is felt as never before, and
the bureau has striven to keep pace with the increasing demands
made upon this branch of its service. PProduction in 1924 was four
times as great as in 1904, and was accomplished at considerably less
than double the cost of operations then. The bureau’s inability to
keep pace with the demands made upon it in 1923 is illustrated by
the fact that it had on file about 13.000 applications for fish, includ-
ing about 2,000 carried over from the previous year; in 1924 it had
on file 16,000, including more than 3,000 carried over from 1923.
The number of applications for 1925 is estimated at 21,000, includ-
ing about 5,000 that have been carried over.

For the current year the bureau’s output exceeds 5.300:000.000
eggs, fry, and fingerlings.  Approximately three-fourths of this out-
put represents the salvage of fishes from overflowed regions and of
eggs from the catches of commercial fishermen that would otherwise
be lost. in the course of merchandising. The bureau recognizes the
need for economy in Government expenditures and has greatly in-
creased its outpit with a lowered cost of production per million,
thus enabling it to meet in part the increase(i demands made qu011 it
without an increase in appropriation. The burean is developing
certain new fields that will enable it to greatly increase its output
as soon as it is practicable to provide a reasonable increase in its
appropriation. For example, under this program the burean belicves
it will be possible to raise its quota of distribution of black basses
by 500 per cent, and such commercial species as the salmon, lake
trout, whitefish, pike perch, cod, haddock, pollock, and flounder by
50 to 100 per cent.

REVIEW OF OPERATIONS

During the fiscal year 1924 new fish-cultural methods of proved
efficiency were adopted. The limited appropriations, however, have
compelled close adherence to the previously established scope of oper-
ations in the main without as large an expunsion of operations as the
demands on the service require. In so far as facilities would per-
mit, however, every energy was bent toward increasing the output
of the marine and coastal species, as well as of the basses, trouts, and
other fishes of commercial and recreational importance in the interior
waters of the country.
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Summary, by species, of the output of fish and fish eggs during the fiscal year
ended June 30, 192}

Species Eggs Fry Fingerlings Total

Catfish. . e cicacenefem e cme e | mcmnacceaaan 30, 245, 765 30, 245, 756
Buftalofish_ . . oo | 281,728,500 ' ... 23, 706, 323 305, 434, 823
(0715 « SN 3, 500, 000 36, 693, 618 8
Bhad........ 4
Glut herring.
‘Whitofish...
(03 1:7:7 T,
Chinook salmon.

hum salmon...
Silver salmon. ...
Sockeye salmon. .
Bumpback salmo: 1, 260, 000 1,271, 580
Steelhead salmon 3, 4,927,290 7,490, 9756
Atlantic salmon.___ 404, 000 7, 000 501
Landlocked salmon.. 752, 350 155, 360 968, 210
Rainbow trout. ... i iiaaaaas 1, 261, 000 3,075, 513 5,607, 124
Blackspotted trout. ..o ooooocoiioicoiican. 6, 314, 900 2, 710, 000 22, 356, 600
Loch Leven trout . cee.o oo einanacacans [0, N 2, 005, 800 4,273, 800
Take trout . L. ciiiiciiaraan 34, 286, 710 313, 266 36, 439, 652
Brook trout. .. oo iccmaciccecacann . 7, 3, 052, 089 9, 589, 385 12, 639, 331
Smelt.............. 9,300,000 |- oo _oo..- 17, 300, 000
Piko and pickerel._ 7,392, 784, 027 8, 176, 027
[97£:1 6] o1 TP PO A 22, 675, 631 22, 575, 631
Largemouth black b 1,675,724 2,386, 674
Smslimouth black bass 69, 500 X
ROCK DBSS oo et c e eemcmmeme e e e ee e ——————————— 100, 800 100, 800
‘Warmouth bass. . , 519 4,510

unfish. e e cccema el 27, 562, 689 27, 552, 689
Pikeporch. .o oo iieiiienecaa..| 97,005,000 | 71,260,000 |........_...... 168, 255, 000
Yallow perch.oooooaeeo oo 630, 452 212, 639, 852
Whito bass._.... 714, 447 714, 447
Fresh-water drum.. 230, 566 230, 566
L]« U 481, 355, 000 873, 778, 000
HaddoCK e oo eeee———as 235, 330, 000 237, 920, 000
Pollock._ ... a——- 283, 440, 000
Winter flounder.... .| 2, 244, 200, 000
Miscellaneous fishes......o.ocooivoacoonmiaadlocaann. 8,641, 131

Total .o cicaamccecaas 1,237, 582, 214 | 3, 863, 847, 534 b, 361, 810, 654

In some fields unfavorable weather conditions interfered with the
output of the Pacific. salmons. The propagation of the marine
species of the Atlantic coast assumed very large proportions, .and
a record was established in the egg collections of one species—the
winter flounder—of which 2,404,887,000 were secured by the three
stations engaged in the work. With the exception of two species—
whitefish and carp—the egg collections and output of the various
commercial species of the Great Lakes were-increased slightly over
the corresponding figures for 1923. A comparison of trout egg
collections with those of the preceding year shows a decrease 1n
numbers for certain species. The most noticeable.increases over
last year’s record occur in the collections of blackspotted trout eg,
in the Yellowstone Park, and of Loch Leven trout eggs, as a result
of the first year’s operations of a new field station in the Madison
Valley in Montana.

The most important fish-cultural operations of the bureau are
those relating to the maintenance of the commercial fisheries, the
welfare of which must be considered of paramount value, because
they have a direct bearing on the extent of the country’s food sup-
ply. In this branch of its activities the bureau’s sole source of
egg supply is the fish that are taken for the markets, and as such
eggs would otherwise be an entire loss it can be reaéxly seen that

13073—24——3
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a vast economic saving is accomplished. At fishing centers too re-
mote from hatching facilities to permit of incubating the eggs it
has been the bureau's policy to fertilize and immediately return
them to the local spawning grounds. This has been the method
of procedure in the Georges Bank cod and haddock fisheries off the
New England coast, where immense numbers of eggs are available
during the spawning season. ‘

In no case does the large output of practically every species propa-
gated exceed the requirements, and in most instances it is inade-
quate. This is especially true of such pondfishes as the black basses
and the crappies. It is the policy of the bureau to use a large per-
centage of the output of certain iterior hatcheries for stocking the
lakes and streams in publicly owned lands. In arranging for such
plants the fish are delivered at the shipping point nearest the waters
and are transported thereto and Iliberated through the cooperation
of forest rangers and other Govermuent representatives.

The salvage of food fishes stranded on overflowed lands along the
Mississippi River continues to be one of the most important branches
of the bureau’s fish-cultural work. These fish usually spawn when
the river is at flood stage, and the high waters allow the adult fish
to seek sheltered nesting places on the overflowed lands. With the
recession of the waters the adults return to the river, but the young
fish resulting from their eggs are imprisoned in temporary waters
where, if allowed to remain, they would be killed by drought or the
freezing of the pools later in the year.

Another important activity is the inoculation of these salvaged
fishes with the glochidia of fresh-water mussels. This work has
proved to be of material assistance in maintaining the supply of
fresh-water mussels, which furnish the raw material used in the
highly important pearl-button industry. In 1922 the take of mussel
shells approximated 26,000 tons, valued at more than $1,000,000
to the fishermen. During the past season the number of glochidia
attached to the gills of hiving fishes prior to their liberation is esti-
mated to -have reached a total of 1,335,000,000.

" RELATIONS WITIHI S8TATES AND FOREIGN GOVERNMENTS

There is a growing appreciation of the need for increased fish-
cultural operations in the several States. This is evidenced by an
expansion of State operations and an enlargement of their coopera-
tive relations with the bureau. .

In past years much duplication of effort occurred in the work of
distributing fish. Cooperation with State officials 'has now been
brought to the point where it effects a material saving of funds
and efficiency of operation. Each year frequent exchanges of sur-
plus eggs are made between Federal and State hatcheries, and profit-
able results are being attained in the conduct of cooperative egg
collections under the direction of representatives of the bureau or
under the supervision of State officers. During the past year the
services of several of the bureau’s employees were loaned to assist
State authorities in fish-cultural work, including the location and
construction of hatcheries, or to give expert fish-cultural advice.
The authorities of the States bordering the upper Mississippi River
have rendered valuable assistance in transferring fish from tem-
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porary waters to the main channel of.the river, and also in making
distributions to applicants, thus aiding in the rescue work.

The bureau is frequently called upon to give advice and sugges-
tions to State authorities desirous of securing more adequate fish and
game legislation, and some of the State organizations have taken
‘decisive action in an effort to secure better protective legislation.
The interchange of eggs with foreign governments has been of
great value to this country, since it has enabled the bureau to make
larger plants of fish of certain species than would otherwise have

been possible.

During the fiscal year 1924 the fisheries authorities of States and
of foreign governments were supplied with fish or fish eggs as fol-

lows:

Assignments of fish and flsh cgys lo State and Territorial fish commissions,
fiscal year 1924

[Asterisk (*) denotes eggs; dagger (1) fry; all others are fingorlings)

Number

State and spectes Number State and specles

California: New York:

Blackspotted trout *100, 000 Blackspotted trout *10, 000

Lake trout. ... ._....... *75, 000 Lako trout...__.... *320, 000
Colorado: Steelbead salmon . *75, 000 Rainbow trout...._. 10, 000
Connecticut: Steclhead salmon. ... ...... *100, 000

Lako trout.. oo eaoiimaan. *50,000 || North Dakota:

Pikeperch . _.._....__. Black bass..... e iaeean 1, 950
Hawali: Steelhead salmon.. Catfish_._. 6, 000
Idaho: Chinook salmon Crappie 2, 000
Ilinots: Steclhead salmon 50, 0600

Brook trout_ ... o..o.. Sunfish___.._.............. 9, 460

[ Yellow perch. ... ... ... ... 900

Chinook salmon...... Oregon: . .

Loch Levon trout..... Blackspotted trout......... ... *1, 000, 000

Rainbow trout._.___..._ Chinook salmon *10, 880,

Do aaaes Rainbow trout._ ... _____. . *323, 010
Steelthead salmon. ... Sockeye salmon._ ... ... *3, 120,
Whitefish. . oo e Ponnsylvania:
Landlockoed salmon. .. _._......... 20, 000
Loch Leven trout........ *108, 000
Plkeperch.. .. .. ....... *78, 000, 000
Whitefish. ._________.___... *14, 650, 000
Do...... 900 ;| South Dakota:
P Brook trout_._____. 1, 500

Maine: Lake trout Loch Leven trout._. #2560, 000

Maryland: Utah:

........ Brook trout._........_. 22, 000
Lake trout. ... ___._.. *250, GO0

Crapple...__._.._. 2, 500 ; Landlocked salmon. ... *20, 000

Ralnbow trout..._. *30, 666 | Stecthead salmon. . .....__...._.. *100, 000

Yellow pereh..._.._._. 110 | Vermont: )

Massachusetts: Lake trout......... *3, 000 Laketrout. ... . ... ... *201, 646

Michigan: . Landlocked salmon. . *20, 000
CiSCO. . i *10, 000, 000 Steelhead salmon: *75, 000
Whitefish . oo oeeeecccencecanees *3, 000, Yellow perch 18, 500, 000

Minpesota: Washington:

Catfish o ieniaaaas 3,000 Brook trout. ... .. ... ... 1477, 930

. Crappie........... .- 5,000 Rainbow trout.. ... 105,

Lake trout._...._. . *250, 000 Silver salmon.__._.. 1004, 900

Sunfish...___... . 7,950 Steclhead salinon 1208,

Yellow perch..._.... - 245 {| West Virginia:

Missouri: Ralnbow trout... _....... *11, 000 Brook trout. ...l 367,000

- Montana: Loch Leven trout , 000

Blackspotted trout... *8, 872, 000 Rainbow trout ... ... ... 300, 000

Chinook salmon. . - *200,000 || Wisconsin:

Loch Leven trout. .| *1, 600,000 19, 055
Nebraska: 33, 800

Brook trout_.._. 800 10, 206

Loch Leven trou , 000 450, 000

Rainbow trout.. *148, 000 h 77,000

Steclhead salmon , 000 Yellow perch. 835
Nevadn: Steelhead salmon._.. *25,000 || Wyoming:

New Hampshire: Blackspotted trout ... ___.___. *723, 000
Brook trout. ... ...ccuiooo.. 43, 200 Loch Leven trout_..._ e - *100, 000
Lake trout. _._____..... *75, 000 e
Rainbow trout 8,000 *158, 406, 042

New Mexico: B V171 BN 110, 277, 605
Black bass._. ... . .ocoooooao.. 200 1, 226, 860
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Shipments of egys to foreign countries, fiscal year 192}

Number of
Country and species eggs ship-
ped

Canada: Blackspotted trout. . ..o oot cicmcicccec e anramoamns 250, 000

Chile: Sockeye s8lMON. . e miieemeeicceemceaaaaaaan 200, 000

Czechoslovakia: Steelhead S81INON. . - oo ii i iiciiaiacaacceccaaaan . 50, 000
France:

Blackspotted trout 50, 000

Rainbow trout.__.._____ 50, 000

Netherlands: Chinook salmo 200, 000

Poland: Rainbow trout......._... 50, 000

O] . o e eee oo ccccccecctccccecmcencmmmetcccmeaacesemeamacececre-receesnee 850, 000

PROPAGATION OF PACIFIC SBALMONS

The fishery for salmon is one of the most important commercially,
with an annual catch averaging about 475,000,000 pounds. The need
for preventing further depletion of this fish is keenly felt by con-
servationists, commercial fishermen, and others interested in the
perpetuation of our aquatic resources.

The run of sockeye salmon to the spawning grounds in Letnik
Lake, in the vicinity of the Afognak (Alaska) station, was the
smallest in years, the total escapement amounting to only 8,025.

Fish-cultural work in the Washington field was conducted at the
Baker Lake station and six auxiliaries, five of which were in opera-
tion throughout the year. The species handled comprised all of the
Pacific salmons, including the steelhead, and the aggregate egg col-
lections of the group amounted to 50,545,000, or 1,296,000 less than
were obtained in the fiscal year 1923, :

A total of 62,043,500 eggs was collected in the Oregon field during
the year, most of them being chinook salmon eggs. The station’s
activities were confined chiefly to the propagation of species of
greater commercial importance. At the Snake River (Idaho) sub-
station the experiment was recently undertaken of marking consid-
able numbers of young chinook salmon of the fall run in an effort
to determine the possibility of inducing fall-spawning fish to enter
the Columbia River earlier in the year. The financial assistance
rendered by the State of Oregon enabled this group of stations to
rear a much larger number of fingerling salmon during the year
than would otherwise have been possible.

The unusually warm, dry weather which has prevailed for the
past two years 1n the California field interfered seriously with the
propagation of chinook salmon, and, working under the handicap of
low water, only 6,078,000 eggs of this species were collected. Irom
this stock 1,050,000 advanced fry and 4,486,000 fingerlings No. 114
were produced and liberated on the spawning grounds in the vicinity.

COMMERCIAL FISHES OF THE GREAT LAKES

In 1922 the commercial fisheries of the Great Lakes yielded in
excess of 100,000,000 pounds of products valued at more than
$6,450,000. About 85 per cent of tEis catch, in quantity, consisted
of ciscoes (35 per cent), pike perches (24 per cent), lake trout (13.5
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per cent), carp (8 per cent), and whitefishes (4.5 per cent). The
importance of maintaining these fisheries will be apparent from these
figures. During the fiscal year 1924 the bureau propagated these
species on as large a scale as was practicable. A very satisfactory
collection of whitefish egys for stoclking,r the Put In Bay station was
secured in Lake Erie, the total being in excess of 313.000,000. The
field in the vicinity of Toledo, Ohio, has heretofore been considered
the most prolific collecting ground for these eggs, but last season only
a comparatively small number was secured there.

In view of the improved water conditions at Alpena, Mich., the
bureau’s hatchery at that point was opened and stocked with white-
fish and lake trout eggs collected in local fields. .

The collection of lake trout eggs at all points slightly exceeded that
of the preceding year, and their quality was about the same.

There was a very satisfactory collection of cisco eggs, the total
amounting to 200,790,000, or nearly 134,000,000 more than were ob-
tained in the preceding year. . :

After being closed for a year the Swanton (Vt.) auxiliary station
was reopened for the conduct of pike-perch propagation, cooperative
arrangements for the work having been entered into with the fisheries
authorities of Pennsylvania, Vermont, and Connecticut.

Owing to the intensely cold weather and the strong easterly winds,
pike-perch operations on the spawning grounds in Lake Erie were

“.«conducted under difficult conditions, it being umpossible at tines for
the fishermen to lift their nets. Adverse weather conditions also
hindered the prosecution of carp propagation in the Put in Bay
(Ohio) field. Rather an important addition to the work of this
station was the propagation of sauger, 8,400,000 eggs of which species
were collected and incubated, producing 7,392,000 fry for distribu-
tion. R .

MARINE SPECIES OF THE NORTH ATLANTIC

Among the most important species taken in our North Atlantic
waters are the cod, haddock, pollock, and flounders. The annual
«catch of cod in these waters approximates 90,000,000 pounds; of had-
dock, about 80,000,000 pmm({s; pollock, 25,000,000 pounds, and
flounders, 15,000,000 pounds. Improvements in merchandising have
greatly increased the demand for these fishes and the importance of
maintaining an adequate supply. ‘ )

A very successful year’s work is to be recorded in the collection of
eggs of the marine stations in New England, the aggregate collections
of all species amounting to 4,046,991,000, or an excess of 843,000,000
over the corresponding figures for 1923. The increase was composed
entirely of eggs of the winter flounder, all three of the marine sta-
tions sccuring much larger numbers than last year. On the other
hand, there was a falling off of about 277,000,000 in the take of cod
eggs.

“The Boothbay Harbor (Me.) station concentrated its energies on
the propagation of the winter flounder. ) .

The Gloucester (Mass.) station was especially successful in the
collection of ¢od eggs, of which 802,000,000, in round nuinbers, were
secured, estublishing a new record with that species. The haddock
spawning season came on unusually late, no ripe fish appearing on

13073—24——HA
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the inshore grounds until late in March, fully a month after the usual

time. .

The Woods Hole (Mass.) station accomplished very good work in

propagating winter flounder from brood fish captured in nets set by

;hedSt%{ti(in employees in Waquol Bay and in the vicinity of Wick-
ord, R. I. :

MIGRATORY FISHES OF ATLANTIC RIVERS

Largely through extensive fish-cultural operations, the runs of
shad in the Potomac River have been maintained at a higher level
than for any other Atlantic coast stream. The catch in that river
for the five-year period, 1919 to 1923, averaged nearly 680,000 fish
per annum. The results of the fishing operations in the vicinity of
the spawning areas were the smallest in many years. IEggs were
taken from April 23 to May 11, on which date the work was brought
to an abrupt close by a severe storm, :

The reopening of the Capehart fishery in Albemarle Sound after a
lapse of several years was the means of effecting considerable im-
provement in the shad situation at the Edenton (%I. C.) station.

No eggs of the Atlantic salmon were collected at the Craig Brook
(Me.) station, and the only fish of that species produced were the
result of approximately half a million eyed eggs supplied by one of
the Canadian Government hatcheries in exchange for an equal num-
ber of blackspotted-trout eggs.

Between September 21 and October 5, 1923, 593,000 humpback-
salmon eggs were collected from brood fish captured in the Dennys
River near Dennysville, Me., the run of that species being the out-
come of past efforts of the bureau to acclimatize the humpback
salmon in the coastal waters of New England. The fry hatched
from these eggs were liberated in the Dennys and Pembroke Rivers.

SALVAGE OF FOOD FISHES FROM OVERFLOWED LANDS

In 1922 the catch of fishery products in the Mississippi River and its
tributaries exceeded 105,700,000 pounds, valued at more than $4,500,000
to the fishermen. In addition large numbers of anglers engaged in
this recreation, whose combined catch would add materially to the
above total. The species of commercial importance are buffalofish,
carp, catfish, fresh-water drum, and spoonbill catfish. The catch of
fresh-water mussels represents nearly one-half of the total take for
these waters. It is highly important that these fisheries be main-
tained as a source of food and recreation and as a basis for the
important pearl-button industry. As the water stages were lower
than usual during the period when the river fishes spawn many of
the adjoining ponds and sloughs were not flooded. This restricted
the field of operations to some extent. but such lowlands as were
flooded were found to contain more than the average numbers of
young fish. The field of activity extended from Prescott, Wis., on
the north, to Andalusia, Ill., on the south, and the season’s results
were 148,486,316 rescued fishes of various species. All of these were
released in the Mississippi River with the exception of 937,814, which
were reserved for distribution to applicants.
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The total number of larval mussels released in a state of parasitism
on living fishes amounted to 1,335,595,300 for the season, as compared
with a total of 2,048,977.910 for last vear.

PROPAGATION OF FISHES OF INTERIOR WATERS

Collections of eggs at stations where brook, rainbow, blackspotted,
and Loch Leven trout and the landlocked salmon are propagated
amounted to 78,849,670, or nearly 31,000,000 in excess otP the corre-
sponding figures for 1923. This large percentage of gain is attribut-
able to the greatly increased collections of blackspotted-trout eggs
in the Yellowstone Park and to the heavy yield of Loch Leven trout
eggs in the newly opened field in Madison Valley, Mont.

As in the past, brook and rainbow trout eggs were collected in
Utah fields in cooperation with and under the direction of the Utah
fisheries department. The stock of rainbow-trout eggs was aug-
mented by the collection of 1,121,700 eggs.

During the entire season of 1928 fish-cultural work in the Yellow-
stone Park was directed by the district supervisor of the Mississippi
River Rescue Station. The field of operations was widened to in-
clude practically all streams flowing into Yellowstone Lake, and as a
result of such extension and of some improvements effected in the
method of capturing brood fish, egg collections of the blackspotted
trout amounted to 31,570,000. In view of the difficulty of transport-
ing fry for stocking many of the mountain streams of the park, eyed
eggs were planted in the more inaccessible waters. Careful obser-
vation of plants of this character, which has been made from time
to time, has demonstrated that the results are practically as good as
where fry are planted, and the saving in distribution costs by this
method amounts to considerable.

Very satisfactory results attended the initial season’s operation of
a field station in M);_adow Creek, a tributary of the Madison River, in
Montana, where Loch Leven trout eggs were secured during October
and November, 1923.

About the usual numbers of brook trout and rainbow trout were
roduced at the stations located at White Sulphur Springs, W. Va,,
Erwin, Tenn., and Wytheville, Va., and the Neosho (Mo.) station
was able to augment its collections of rainbow-trout eggs consider-
ably through the operation of the substation established TJast year at
Bourbon, Mo. The outcome of the year’s work at this auxiliary ex-
ceeded that of 1923 by more than 100 per cent.

Notable results in pondfish culture were attained at the Louisville
(Ky.) station; at Lakeland, Md., near Washington, D. C.; and at the
Langdon (Kans.) auxiliary of the Neosho (Mo.) station. The Louis-
ville station exceeded its record output of smallmouth black bass in
1923 by over 100,000; the outcome of the initial year’s work at Lalke-
land was remarkably good, while approximately 100,000 bass, crap-
pie, and sunfish fingerlings were distributed as the result of the first
year’s operations at the Langdon substation under Government
auspices. .

During the period from March 6 to 29, inclusive, buffalofish eggs
approximating 277,000,000 were collected in the Atchafalaya (La.)

field.
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During May eggs of the buffalofish and carp to the number of 99,-
266,000 and 13,500,000, respectively, were salvaged by the bureau’s
men from fish caught for the market in the Marquette (Iowa) field
and returned as fertilized eggs to local spawning grounds.

FISHERY INDUSTRIES
REVIEW

The fishing industry in 1923 to a large extent recovered from the
severe depression that existed in 1920 and 1921. The landings of
fish by vessels at the principal New England ports substantially ex-
ceeded those of immediately previous years, The average price paid
the fishermman at Boston. for fresh fish was 4.37 cents })er pound in
1923 as compared with 3.78 cents in 1922, Although this was a
substantial increase, the prices of fish relative to other commodities
are still below the pre-war level, though nearly approaching it.
The production of canned fishery products and by-products in the
United States and Alaska shows increases both in amount and value
as compared with the previous year. Particularly notable is the
inerease in the salmon and tuna packs. The amount of fish frozen
during 1923 was greater than in 1922, and the landings of fresh fish
in California exceeded those of the previous year. Thus the com-
parison of the year 1923 with 1922 and previous years indicates, in
general, a substantially greater volume of business at improved prices.

In view of the high cost of labor and materials the increased prices
do not indicate any extraordinary prosperity. They do, however,
relieve the precarious situation of recent years. It is in the nature
of the case difficult to assign this recovery to any particular cause,
but it should be pointed out that the bureau has in recent years
been particularly active in endeavors to improve the condition of the
fisheries, with the result that the last few.years have been marked
by improvements in the handling of fish, such as filleting and brine
freezing, country-wide demonstrations in fish cookery, and dissemina-
tion of information concerning the health properties of food fish.
Some of these activities were actually carried on by the bureau
through its division of fishery industries; others were encouraged
and largely made possible by the advice and support of the bureau.

The following statistics on the fisheries were taken: Landings of
fish by vessels at Boston and Gloucester, Mass., and Portland, Me.,
ublished monthly with an annual summary; landings of fish at
%outt]o. Wash., by fishing and collecting vessels, published monthly
with annual summary; canvass of the shad and alewife fisheries of
the Potomac River; canvasses of the Pacific Coast States, Mississippi
River and tributaries, and the Great Lakes, for the calendar year
1922 quarterly collection of production, holdings, and consumption
of animal and vegetable oils In fish canneries and factories; and
monthly publication of the cold-storage holdings of frozen fish.

Technological investigations were continued on sardine canning,
copper oleate as a net preservative, and determination of the jodine
content of lishes. Methods and demonstrations of fish cookery were
earried on by the bureau’s specialist, and important service was ren-
dered the industry by supplying information on the condition of the
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fisheries and markets in foreign countries to producers who compete
in the foreign market. Attention was directed to both the technologi-
cal and economic phases of the salt-fish trade, and constructive sug-
gestions were provided for the solution of its problems.

TECIINOLOGICAL INVESTIGATIONS

Fishery technology as practiced by the bureau has to do with im-
provement of existing and the development of new equipment,
methods, produets, and practices within the different branches of
the fishing industry, and with the proper utilization of its wastes
and by-products. The accomplishment of these ends calls for the
application of science in many forms and the carrying out of quite
widely diversified research, both as to type and purpose. Knowledge
of practices thus gained is then presented to the industry, and the
application of such practices thereto directed and pushed until they
become integral parts of it.

The fishery industries offer almost a virgin field for work of this
nature, and a large amount of it must be done before these industries
can be placed in the same class as others that supply the Nation
with food. Well-directed efforts along these lines may be expected
to and do yield large returns. The success that is now being attained
with the bureau’s net-preservative and sardine-canning investiga-
tions bears out this statement.

The policy of the bureau is to carry on such technological inves-
tigations as are possible with the limited funds and personnel avail-
able for this purpose. The endeavor is made to select broad funda-
mental studies, which are urgent, which promise to be of the great-
est value to the largest number, and which the industry itself is
least capable of undertaking. In this work the direct results are
not the only ones obtained. A successful investigation gives general
confidence 1n what science can do for the fishery industries and leads
to independent initiative in fishery technology.

CANNING SARDINES

In the bureau’s experimental laboratory at San Pedro, Calif., con-
tinued attention has %een given to the technology of sardine canning.
This investigation has been yielding excellent results of evident
value to the industry. The observations on the keeping and shipping
qualities of packs put up according to the methods mentioned in the
last report Eave been completed. The prevalent opinion that the
method of preparing the fish for canning is an important factor in
the ability of the canned product to withstand storage and trans-
portation does not secem to be true. It was shown by the laboratory
that the physical condition of the prepared fish themselves and not
the method of preparation is the determining factor. Since the
preparation of fish for canning as sardines is essentially a process of
removing excess water from them, any procedure that effectively
accomplishes the removal of sufficient moisture without adding any
foreign product to the fish, and at the same time leaves them in
good physical condition, gives a good final product. i
Partial drying by moving warm air has so far been an essential
step in all successful commercial methods of preparing fish for can-



XXIV REPORT OF THE COMMISSIONER OF FISHERIES

ning as sardines. Fundamental knowledge of this procedure was
needed to make possible further effective work upon the develop-
ment of a new method. This information was therefore obtained.
Now for the first time data are at hand which will enable drying
equipment used in the sardine-canning industry to be designed upon
a sclentific basis. Advantage has already been taken of this fact
within the industry, with very good results, in the building of new
equipment and the improvement of old. It has been shown that
fish may be dried for frying in from one-third to one-fifth the
time formerly required. The size of the equipment may also be
decreased correspondingly.

The real outcome of the drying research and the studies which
{l)receded it has been the development of a new process of preparing
ish for canning. This process depends upon rapidly moving hot air
to cook and dry the fish simultaneously, followed by cooling in a
blast of cold air so that they may be packed immediately. The time
required for carrying out this process has been reduced to about
40 minutes for the largest California pilchards, and operation can be
continuous. In the frying-in-oil method now in use the fish are dried
at least 30 minutes. fried 7 to 10 minutes, and allowed to drain and
cool overnight before being packed. Fish prepared in the new man-
ner are not open to the objections raised against fried fish.

Experiments with the process have successfully passed through
small and semilarge scale operation, and plans are now being made
by the industry in California for the first large-size installations.
It is believed, and this view is generally shared by the packers, that
in time this process, or some modification thereof, will be the one
in common, use.

PRESERVATION OF NETS

With the publication, during the last fiscal year, of the results
obtained in tﬁe bureau’s experiments with copper oleate as a net pre-
servative, the point was reached where commercial fishermen counld
take advantage of this information. The manufacturers promptly
took up its manufacture and were able to meet the large demand
created by the adoption of copper oleate as a net preservative by com-
mercial fishermen. Its use has already passed beyond our own
borders into other countries.

A recent survey of the New England and Middle Atlantic States
showed that copper oleate is being used on a commercial scale with
very satisfactory results on the whole. There still remains some
dificulty in certain localities in satisfactorily checking the deteriora-
tion of nets. Xxperiments to obviate these difficulties’ have been
continued. It has been found that the excessive solubility of copper
oleate in the water is effectively prevented by a combination with
tar, and where a stiffness in the net is not objectionable, this pre-
servative is highly satisfactory. FExperiments showed further that
re-treating lines in fresh water at 30-day intervals more than doubled
their life. Most users of copper oleate found that in applying copper
oleate hetter results were obtained when the net was soaked in a
solution for several hours instead of dipping it in the solution for
a shorter interval.
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IODINE CONTENT OF SEA FOODS

In recent years a lack of iodine in food and drinking water has been
recognized as one of the most important causes of endemic goiter,
cretinism, and other disorders of the thyroid gland. Thyroxin, the
active principle of the thyroid gland, has been shown to be an iodine
compound. Various observers have shown that it is only necessary
to have small amounts of iodine in the food or drinking water to
enable the thyroid gland to function properly.

Physiologists and physicians recently have called attention to the
probability that sea foods might constitute an agrecable and con-
venient source of iodine for the public at large. In order to supply
exact information on this subject, an investigation of the iodine con-
tent of sea foods was made in the fishery products laboratory. The
iodine content of a large number of fresh and salt water fish and
shellfish was determined. The work showed that oysters, clams, and
lobsters are unusually rich in Jiodine, containing about 200 times
as much as such common foods as beefsteak, milk, eggs, etec.  Shrim
contain about 100 times as much and crabs and most marine fish
an average of about 50 times as much. Fresh-water fishes were found
to contain very small amounts of iodine, the quantity being about
the same as that found in milk, eggs, beefsteak, etc. The results of
these determinations have been published in Bureau of Fisheries
Document No. 967.

EDUCATIONAL WORK

The educational work carried on under the auspices.of the bu-
reau is probably one of the most effective agencies in relieving
postwar depression in the fishing industry., In the past difficulty
has been experienced in marketing the catch of abundant well-
known food fishes. American housewives, as a rule, lack specific
knowledge of the delectable qualities of many of our abundant
fishes and are not skilled in the many attractive ways of. preparing
fish, nor are they acquainted with many of the nutritive and health
properties of fish as food. In an attempt to remove these obstacles
to a more general consumption of fish special attention was given,
through lectures, demonstrations, and the dissemination of informa-
tive matter, to better acquaint housewives with this valuable food.
Most of this work was carried on by an expert in fish cookery, work-
ing under the auspices of the Bureau of Fisheries. Especially suc-
cessful work was conducted in Boston, New York, and Chicago.

FOREIGN TRADE INFORMATION

The United States is both a large importer and an exporter of
fishery products. Information on the condition of the fisheries and
markets in foreign countries, including domestic products, is of
special interest to our producers. The burean has an especially
close contact with the fishing industry and has lists of firms en-
gaged in the various manufacturing phases, and for these reasons
is able to establish direct contact with the different groups and
supply the specific valuable information direct to those most con-
cerned. Over 3,500 individual market letters have been mailed to
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the salt-fish trade, sardine and salmon canners, and producers of
fisheries by-products. That this information is of value to the in-
dustry is evinced by the many expressions of appreciation that have
been received since its inception.

SALT-FISH TRADE

An important fisheries conference held in New York on October
2, 1923, marked the beginning of intensive efforts to properly diag-
nose the problems of the salt-fish trade. It was successful in bring-
ini; about a clearer understanding of the difficulties to which the
salt-fish trade is subjected, and a means by which these difficulties
might be obviated. Since then the bureau has materially aided the
salt-fish trade by the dissemination of foreign-trade information,
as mentioned previously. It also directed attention to the study
of the utilization of salt fish through its expert in fish cookery.
Experiments were conducted and recipes for the attractive prepa-
ration of salt fish were evolved. A demonstration in the produc-
tion of-a better grade of salt fish by the bureau’s methods clearly
pointed the way for the  production of salt fish which more nearly
retained the desirable qualities of fresh fish, principally in the pre-
vention of toughness without impairing the keeping qualities.

CANNED FISHERY PRODUCTS AND BY-PRODUCTS

The annual canvass of fishery products and by-products of the
United States and Alaska was made for 1923 as in previous years.
The total value of canned products amounted to $72,445,205, as com-
pared with $60,464,947 in 1922, and the by-products, such as fish oil,
fertilizer, fish meal, liquid glue, poultry grit and lime from shell,
were valued at $12,702,861, as compared with $11,390,693 in 1922,
The results of the canvass were published and distributed to the
trade as Statistical Bulletin No. 608."

The salmon pack in Alaska amounted to 5,035,697 cases, valued at
$32,878,007, and in the Pacific Coast States the pack amounted to
1,367,263 cases, valued at $12,660,566. This is a substantial increase
over 1922. The prices, however, were somewhat lower. :

The pack of sardines in Maine, including one plant in Massachu-
setts, amounted to 1,219,675 cases, valued at $5,288,865 in 1923. This
is less than the pack of the previous year, due to a scarcity of fish,
and is well below the prewar level. The California sardine pack of
1,115,422 cases, valued at $4,607,931 in 1923, marks an increase in
amount which has been continuous since 1921. The prices com-
manded by this product have suffered a decline during the past
three years and have reached a seriously low level.

The tuna pack in California has continued to increase, the pack
of all tunas in 1923 amounting to 788,611 cases, valued at $6,914,760.
Of this, only 295,546 cases, valued at $3,106,329, were albacore, the
highly prized white-meated tuna. The pack of this fish has de-
clined considerably in recent years, its place being taken by related
species, a large portion of which have been caught in Mexican waters.
A development worthy of note is the “tonno” pack. This is made
from several of the tunas, but principally the striped tuna or skip-
jack, and consists of a highly seasoned pack in oil prepared after the
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Italinn method. The first appearance in appreciable amount of this
style of pack was in 1921, when 1,933 cases, valued at $12,715, were
packed. In 1923 this pack totaled 131,745 cases, valued at $1,136,814.

In 1923 the shrimp pack in the South Atlantic and Gulf States
amounted to 691,339 cuses, valued at $4,256,379. This is a gain of
18 per cent in amount and 39 per cent in value over 1922, As in
former years, Louisinna and Mississippi were the leading producers.
The crab pack in Alaska, Maine. Maryland, Mississippi, and Vir-
cinia was less than half that of the previous year. amounting to
4,138 cases, valued at $47,023. The production of eanned oysters in
1923 showed an increase of 8 per cent in amount and 12 per cent in
value over that of 1922, The actnal pack in 1923 was 537,549 cases,
valued at $2,720.073. The pack of razor, hard, and soft clams in
1923 totaled 328229 cases, valued at $1.710,616. This is somewhat
greater in amount and smaller in value than the 1922 pack.

In 1923, 52 plants were engaged in the manufacture of products
from menladen, as compared with 45 plants in 1922, These pro-
duced 88,387 tons of fish meal and scrap, valued at $3,004,276, and
7,461,365 gallons of oil, valued at $3,316277. This is a slight de-
crease n serap and meal production and an increase in oil produce-
tion as compared with 1922, In addition to this there was produced
in 1923 from other fish and shellfish, fish scrap, meal, and shrimp
bran to the mmonnt of 25498 tons, valued at $1.319.109, and various
fish oils, glue, and miscellancous by-products to the value of
$2,543.798.

The shell products from oyster, mussel, and clam shells included
crushed shelfs for poultry, lime dust, lime, and stucco, amounting to
317,765 tons and valued at $2,429.406. Of this, 308.791 tons, valued
at $2,358,535, were from oyster shells.

FROZEN-FISI1 'TRADE

Statistics of the cold-storage holdings of frozen fish and the quan-
tity of fish frozen are collected by the Bureau of Agricultural Xco-
nomics, Department of Agriculture. These statistics were collected
by the Bureau of Markets, Department of Agriculture, from Octo-
ber, 1916, to June, 1922. The reports give the holdings on the 15th
of each month. Through the courtesy of that bureau arrangements
were made in December, 1921, for the Burcau of Fisheries to pub-
lish and disseminate this information, beginning with the returns
for January 15, 1922, in the form of a monthly statistical bulletin.
This bulletin gives the holdings by species and sections, total hold-
ings for the current month and for the same month of the previous
year, the five-year average, holdings for the previous month, and
the quantity of each species frozen during the month and during the
same month the previous year.

In 1928 the cold-storage holdings of fish, as compared with 1922,
were smaller from January to June and larger from July to Decem-
ber. The holdings were smallest in April and largest in December.

The total quantity of fish frozen during the year ending December
15, 1923, was 91,548,643 pounds, which was an increase of 16,094,969
pounds, or 21.3 per cent, over the previous year. The principal
species frozen during the year were ciscoes, 16,101,224 pounds; sal-
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mon, 11,043,424 pounds; halibut, 10,211,251 pounds; whiting, 8,664,
680 pounds; mackerel, 7,248,381 pounds; herring 5,748,228 pounds;
and pike perch and pike or pickerel, 4,283,697 pounds.

NEW ENGLAND VESSEL FISHERIES

Statistics of the vessel fisheries at Boston and Gloucester, Mass.,
and Portland, Me., were collected by the bureau’s local agents and
published monthly. Two annual bulletins were issued, one showing
the catch by fishing grounds and the other by months.

The total landings of vessels at these ports during 1923 amounted
to 174,941,469 pounds, valued at $7.051,154, an increase over 1922 of
9.4 per cent in amount and 29 per cent in value. The product was
caught by 9.5 per cent fewer vessels and on 2.9 per cent more trips
than in 1922. Of the total amount 71 per cent was landed at Boston,
while Gloucester received 20 and Portland 9 per cent. Compared
with previous years this registers a tendency of the landings to
be diverted from Gloucester and Portland to Boston. These fish
were taken chiefly from fishing erounds off the coast of the United
States, about 77 per cent of them coming from these waters and 3
per cent and 20 per cent being taken from fishing banks off the
cousts of Newfoundland and the Canadian Provinces, respectively.

The catech of cod and related fishes ammounted to 150,857,106
pounds, valued at $4.963,602. Of these the haddock ranked first
in both quantity and value, with cod next. The combined catch of
these two species comprises 91 per cent of this category of fish.
The catch of halibut, amounting to 4,874.504 pounds valued at
$922,654, registers a decline in amount and an increase in value over
1922,

The total catch of fresh mackere]l taken by the American fishing
fleet in 1923 was 121,982 barrels, as compared with 53,708 barrels in
1922, and of salted mackere] 18,864 barrels, as compared with 2,749
barrels in 1922, Of the total quantity in 1923 there were landed by
vessels at Boston and Gloucester, Mass.. and Portland, Me., 11,565,-
228 pounds, valued at $487,637. In 1924 the total catch of mackerel
up to July 3 was 38,916 barrels fresh and 860 barrels salted, com-
pared with 25879 barrels fresh and 346 barrels salted for the same
period in 1923.

TFISTIERIES AT SEATTLE, WASTH,

Statistics of the fish landed at Seattle, Wash., were collected by
the local agent and published as monthly and annual statistical bul-
letins, giving the quantity and value of fishery products landed by
fishing and collecting vessels during the year at that port. In 1923
this flcet landed 27,625,068 pounds, valued at $2,630,318. The catch
by fishing vessels, which consisted largely of halibut, amounted to
10,237,590 pounds, valued at $1,321,587. This registers a decrease
in the catch at Seattle, which has been continuous since 1920, and is
due largely to the failing supply of halibut. The amount of this
fish landed in 1923 was 7,805,000 pounds, as compared with the aver-
age for the Frevious seven years of 12,104,000 pounds. The fish
landed by collecting vessels amounted to 17,387,478 pounds, valued
at $1,308,731, showing an increase of about 2,000,000 pounds over last
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vear. The catch consisted largely of salmon, 15,711,200 -pounds,
valued at $1.209,855, being landed in 1923. The king or spring
salmon furnished nearly half of this amount, coho or silver salmon
about one-third, and the remainder was divided between humpback
or pink, chum or Keta, and sockeye or red salmon. The king or
spring salmon has increased continuously since 1920, when the catch
amounted to 3,269,670 pounds, as compared with the 7,363,900 pounds
n 1923,
FISHERIES OF CALIFORNIA

Through the courtesy of the California Fish and Game Commis-
sion the bureau has received statistics of the catch of fish, by species,
tor California, and also the quantity of fish imported into California
from Mexico during the calendar year 1923. The catch of fish taken
in the waters of California in 1923 amounted to 230,830,942 pounds,
as compared with 168,969,733 pounds the previous year, an increase
of 61,861,209 pounds, or 37 per cent. The species taken in the largest
quantities were California sardines or pilchards, 159,197,006 pounds;
albacore and tuna, 16,562,351 pounds; flounders, 10,485,431 pounds;
barracuda, 5,135.824 pounds; salmon, 7,090,260 pounds; and bonito
or skipjack, 5,057,348 pounds.

The miports of fish from Mexico in 1923 amounted to 23,956,962
pounds, as compared with 12,146,066 pounds in 1922 and 6,699.817
pounds in 1921. These products are caught by fishermen having
their home ports in California and fishing in Mexican waters during
a portion of the year. The growth of this fishery is due largely to
the Increased eatches of albacore and tuna, which in 1928 amounted
to 10,752,864 pounds, as compared with 6,179,754 peunds the pre-
vious year, and bonito or skipjack, which in 1923 amounted to
7,519,191 pounds, as compared with 1,792,592 pounds the previous
year.

SILAD AND ALEWIFE FISHERY OF TIE POTOMAC RIVER

The shad and alewife fishery of the Potomac River was canvassed
for the calendar years 19922 and 1923. The statistics show that in
1922 it employed 832 fishermen, with a total investment of $190,532,
and produced 884,176 shad weighing 3,115,571 pounds, valued at
$420,022, and 11,367,000 alewives weighing 4,546,800 pounds, valued
at $38,342.

The same fishery in 1923 employed 888 fishermen, with an invest-
ment of $240,832, and produced 851,546 shad weighing 1,187,382
pounds, valued at $198,619, and 11,428,569 alewives weighing 4,570,-
828 pounds, valued at $49,421.

Comparing these data with those of recent years, we find that the
number of fishermen has remained almost constant, while the catch
in 1922 was vastly greater and in 1923 was substantially smaller than
heretofore.

FISIIERIES OF THE MISSISSIPPI RIVER AND TRIBUTARIES
A canvass of the fisheries of the Mississini River and tributaries

was made for the calendar year 1922, and the summary of the re-
sults was published as Statistical Bulletin No. 607. The results of
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this canvass show that there were 19,122 persons engaged, an invest-
ment of $7,345,034, and a production of 105,783,734 pounds of fishery
products valued at $4,503,521 in the Mississippi River and tribu-
taries. The principal products taken, in the order of their value,
were: Mussel shells, 51,768,173 pounds, valued at $1,050,592: buffalo-
fish, 17,267,177 pounds, valued at $1,013,6925 carp, 18,338,371 pounds,
valued at $872,128; catfish and bullheads. 8,092,690 pounds, valued
at $713,461; fresh-water drum. 5.260,892 pounds. valued at $290,480;
paddlefish, or spoonbill cat, 1398991 pounds, valued at $132.545;
suckers, 699,539 pounds, valued at $63,028.

A comparison of the statistics for 1922 with previous statistics
ranging back as far as 1894 shows some very interesting facts con-
cerning the increase and decrease of the catell of certain of our
species. The mussel-shell fishery, which in 1894 was hardly touched,
only 195,500 pounds having been taken that year, grew to 76,000,000
pounds in 1908, but in 1922 the catch of this product was less than
52,000,000 pounds. It is evident that this industry has reached its
maximum development and only the most careful administration
will guarantee its perpetuation,

The carp fishery is one based wholly upon a species introduced
from Iurope. In 1894 about 1,250,000 pounds of this fish were taken.
This grew to nearly 31,000,000 pounds in 1908, but in 1922 dwindled
almost to 18,000,000 pounds. The catch of huffalofish has been remark-
ably constant throughout the period mentioned, being between 11,000,
000 and 16,000,000 pounds in each of the five canvasses taken during
this period. The catches of catfish and bullheads and the fresh-water
drum, like that of the buffalofish, have been fairly well maintained.
Although decided fluctnations have been indicated in the statistics,
no decided trend can be detected.

The story of some of our game fishes is somewhat different. The
atch of black bass, for instance, in 1908 amounted to 1,500,000
pounds. In 1922 the catch of this fish had decreased to 738,554
pounds. When the white, rock, and yellow basses are considered we
find there has been a continuous decline since 1894. The catches of
these fishes in the years in which canvasses were taken were as fol-
lows: 1894, 511,000 pounds; 1899, 278,000 pounds: 1903, 105,000
pounds: 1908, 83,000 pounds: 1922, 75,000 pounds. A large part of
the decline may be attributed to the fact that the basses ave being
protected from commercial fishing and reserved for sporting pur-
poses.  This action, however, isnore likely the result than the cause
of depletion.

FISHERIES OF THE GREAT LAKES

A canvass of the fisheries of the Great Lakes, Lake of the Woods,
and Ramy Lake was made for the calendar vear 1922, and the re-
sults were published in condensed form as Statistical Bulletin No.
618. The results of this canvass show that there were 8,162 per-
sons engaged in the fisheries, an investment of $12,186,413, and a
production of 110,410,442 pounds of fishery products, valued at
$6,799,633. o - \

These totals, when compared with such previous statisties as are
available, show that the cateh of fish as a whole is being well main-
tained. On Lake Superior, however, the catéh in 1922 was over
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4,000,000 pounds less than in 1917; the 1922 catch in Lake Michigan,
exclusive of mussels, was less than two-thirds that of 1917 and only
slightly above half the 1908 catch; in Lake Huron there was an
increase of 500,000 pounds over the 1917 catch, while Lake Erie
yielded a cateh over 16,000,000 pounds in excess of that of 1917,
and Lake Ontario’s 1922 catch almost equaled that of 1917..

The yield of some of the more important species in 1922 was:
Lake trout, 13,726,959 pounds, valued at $1,647,662; pike perch
(three species), 24,798,644 pounds, valued at $1,588,093; ciscoes,
86,161,642 pounds. valued at $1,380,527; whitefish, 4,519,672 pounds,
valued at $T18,648; carp, 8,129,337 pounds, valued at $331,144;
yellow perch, 4915454 pounds, valued at $315919; and suckers,
5,491,916 pounds, valued at $265,075.

Compared with 1917, the catch, in pounds, of lake trout increased
by 3 per cent; pike pereh increased 169 per cent; ciscoes decreased
33 per cent; whitefish decreased 30 per cent: carp increased 13 per
cent; yellow perch increased 17 per cent; and suckers decreased 2
per cent.

FLORIDA SPONGE FISHERY

The quantity of sponges sold at the Tarpon Springs Exchange in
Florida in 1923 was 490,200 pounds, valued at $734,891. This total
included large wool sponges, 243,230 pounds, valued at $604,343;
small wool, 54,292 pounds, valued at $59,721; yellow, 87,878 pounds,
valued at $46,868; grass, 88,772 pounds, valued at $15979: wire,
16,028 pounds, valued at $7480. It was cstimated that sponges
to the vidue of $50,000 were sold at Tarpon Springs outside of the
exchange.

ALASKA SERVICE

The work of the Alaska service falls naturally into two broad
divisions: (@) The protection and conservation of the salmon and
other fisheries, and () the development and utilization of the fur-
seal herd of the Pribilof Islands. In the exercise of the duties thus
fixed by law it is constantly the aim and objective of the bureau
to bring about the greatest possible use of these highly valuable
natural resources and at the same time to insure their perpetuation.
Within the past year there has been marked achievement in con-
serving the salmon fisheries, and the development in fur-seal activi-
ties has been very satisfactory. The seal herd has been increased
from approximately 140,000 animals in 1911 to about 700,000 in
1924, and more than 200,000 skins were taken during that period,
while the fisheries of Alaska have grown in value from less than
$17,000,000 in 1911 to more than $38,000,000 in 1924,

EXTENT OF TIIE ALASKA FISHERIES

In 1923 the Alaskia salmon industry showed an increase over 1922
in the catch, product, investment, and number of persons employed.
Striking fluctuations, due to increased or decreased runs of salmon
and the eflect of regulations promulgated by the department, were
noted in the take of salmon as compared with 1922, In southeast
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Alaska the take increased 51 per cent, due chiefly to the larger run
and increased pack of humpbacks, while in central Alaska there
was a decline of 32 per cent and in western Alaska of 22 per cent.

A comparison of Alaska salmon canning operations in 1922 and
1923 is as follows:

P;njconmge
2 . of increase
Ttem 1922 1923 (+) or de-
crease (=)
Canneries operated o ... Lo .. 123 130 +35.7
'Cases of selmon pneked. ... o ... 4,501, 652 6,035,607 | +11. 9
Value . _.__..__..._. oo 820,787,193 | 832,873,007 +10. 4
Persons employed . ... ... 17, 697 19, 439 +9.9
Cuses of saltnon packed, by species:
Coho 175, Y93 164, 107 -6.%
Chum 585,918 H25, 622 —-7.1
Tumpback . - 1, 658, 423 2,448, 129, +47.6
King 30, 660 38, 343 +26. 1
Red .| 2,070,658 1, 850, 406 i —-10.2
Nuiwber of sslmon caught 72,370,400 77,422,311, +7.0

Other salmon products were: Mild cured, 3,372,250 pounds. valued
at $726.622; pickled, 2,332,844 pounds, valued at $186,790: frozen,
1,765,289 pounds, valued at $132,522; fresh, 2,926,257 pounds, valued
at $244,838; dried and smoked, 778,412 pounds, valued at $39,328;
fertilizer, 888,220 pounds, valued at $22,409; and oil, 29,031 gallons,
valued at $13,247. The total value of these minor sulmon products
in 1923 was $1,365,756. The value of similar products in 1922 was
$1,779,064.

The products of the herring fishery were as follows: Bait, 5,234,-
525 pounds, valued at $43,927; ‘Scotch cured, 13,047433 pounds,
valued at $966,025: Norwegian cured, 453,450 pounds. valued at
$29,268: roused for food, 50,200 pounds, valued at $2.510; bloaters,
64,222 pounds, valued at $1,939; fertilizer, 6,382,445 pounds, valued
at $194,081; and oil, 886,112 gallons, valued at $364,821. 'The total
value of the herring fishery products in 1923 was $1,602,571, as com-
pared with $2,329,116 in 1922.

The halibut industry produced 3,959,105 pounds of fresh fish,
valued at $449,638, and 8,214,169 pounds of frozen fish, valued at
$804,313, a total of 12,173,274 pounds, valued at $1,253,951,

The cod fishery yielded 5,747,671 pounds of products, valued at
$406,932. The whaling industry produced oil, fertilizer, whalebone,
and pickled meat valued at $388,681.

The pack of clams amounted to 77,283 cases, valued at $541,139.
The output of shrimps was 460,560 pounds, valued at $178.474. Crab
products were valued at $14,590. The ontput of trout products,
including 77 cases of canned trout, was valued at $4.122. There were
also produced 849,585 pounds of sablefish, chiefly frozen. valued at
$49,172; 6,691 pounds of frozen flounders, valued at $190; 7,085
pounds of frozen rockfish, valued at $140: and 1,063 pounds of
smelts, valued at $100.

The total value of the manufactured fishery produects of Alaska
in 1923 is estimated at $38,678,825. The value of the catch to the
fishermen was approximately $10,700,000,

The entire Alaska fishery industry gave employment to 25,246
persons and represented an investment of $60,039,677.
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A detailed account of the extent and condition of the Alaska fish-
eries in 1923 and of the activities of the burean under the laws and
regulations for the protection of the fisheries is embodied in the
.annual report of the Alaska service for that year. '

VISIT TO ALASKA BY PRESIDENT HARDING AND OTUHER OFFICIALS

An event of importance was the trip of President Harding and
his official party to Alaska in July, 1923. Members of the party in-
cluded the Secretary of Commerce, the Secretary of the Interior, the
Secretary of Agriculture, and the Speaker of the IHouse of Repre-
sentatives. Close attention was given to the fishery vesources of the
Territory, and as a result a much better understanding was derived
of their importance and of matters affecting their conservation.

Another important official visit to Alaska was made by Senator
Wesley L. Jones and Representative Lindley . Hadley, of Wash-
ington, accompanied by the Commissioner of Fisheries, who spent
about two months in the Territory in 1923. While attention was
devoted to various matters of public interest, special consideration
was directed to fishery problems. Southeastern, central, and west-
ern Alaska, including Bristol Bay, all were included in the itinerary.
A trip was also made to the Pribilof Islands to observe fur-seal
activities there.

NEW ALASKA TFISIIERY LEGISLATION AND REGULATIONS

For years attention has been directed to the necessity of securing
further legislation for the protection of the highly important salmon
and other fisheries of Alaska, which had suffered serious depletion as
a result of overfishing primarily through the lack of authority to
properly control the situation. The Alaska fisheries act, approved
June 6, 1924, represents a distinct advance in providing means for
the proper conservation of this our greatest domestic fishery. The
broad power lodged in the Secretary of Commerce to indicate the
time, place, and manner of taking all fisheries products from the
waters of Alaska is the outstanding feature of the act. The act
provides for the promulgation of regulations of general application
within each area, and also declares it to be the intent and policy of
Congress that there shall be an escapement of at least 50 per cent of
the salmon to the spawning grounds. There is an extension also of
the 36-hour closed period to Bristol Bay, Cook Inlet, and the Copper
River Delta, thus making this prohibition apply to all waters in the
Territory. Powers of arrest and seizure are also lodged in desig-
nated employces of the burecau.

On June 21, 1924, the Secretary of Commerce promulgated regu-
lations modifying very extensively the fishery privileges previously
enjoyed in Alaska. These regulations created eight fishing areas.
to which was added one more area later in the season, in all of
which distinct limitations were imposed on fishing. - Chief among
these were the creation of 20-day closed seasons in southeastern
Alaska, the extension of the 36-hour weekly closed period in other
sections to periods varying from 48 to 84 hours, the fixing of the size

1 Alaska Fishery and Fur-seal Industries in 1823, By Ward T. Bower. (Burcau of
Figherfes Document No. §473.)
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of mesh of certain forms of fishing apparatus, the prohibition of
specified kinds of fishing gear in designated districts. and the
creation of 12 areas in which fishing was entncl_v prohibited. Dur-
ing the progress of the fishing season of 1924 a number of additional
e(rulatums were pnmnul(r'lte(l by the Secretary of Commerce upon
recommendation of the (omnusslonm of Fisheries, who spent the
active salmon-fishing season in Alaska in order to study the effect
of the regulations and the need for additional restrictions to fulfill
the requirements of the law.

The beneficial effects of the new law and regulations have been
self-evident. There has been a far greater escapement of salmon to
the spawning grounds in proportion to the size of the runs than for
many yvears pdst in practically every section of Alaska. Definite
resultsin the increased returns of salmon can not be expected within
a period of from two to five years, depending upon the place and
species, as it takes this length of time for salmon to mature.

Obviously laws and regulations indifferently or inadequately en-
forced are of but little value. In the season of 1924, however, there
was the most vigorous and complete enforcement of the fisheries
law and regulations in Alaska ever undertaken. More than 100
special stream guards and a number of chartered boats in addition
to the bureau’s regular force of employees and its fleet of 10 patrol
vessels were used in the accomplishment of this work. It must be
pointed out, however, that a further material expansion in succeed-
ing seasons will be necessary in order to rehabilitate the salmon
hshely in accordance with the terms of the law.

The Alaska Fisheries Advisory Committee, appointed in the
summer of 1924 by the Secretary of Commerce, will be an adjunct
in developing the best methods of controlling and conserving the
fisheries of Alaska under the broad autholltv conveyed by the act
of June 6, 1924. The personnel of this committee, which includes
both representatives of the Alaska Territorial Fish Commission and
commercial fishery interests, is as follows: Gov. Scott C. Bone,
chairman, Juneau: Anthony J. Dimond, Valdez; Carl A. Sutter,
Ketchlkan' Samuel Butts, Sitka; J. R. Heckman, Ketchikan; Cal-
vin C. Hazelet. Cordova: and Har ry E. Ellsworth, Seward.

In the season of 1923 fishing within the Alaska Peninsula Fish-
eries Reservation and the Southwestern Alaska Fisheries Reserva-
tion was in accordance with regulations promulgated by the Secre-
tary of Commerce. Fishing in the former was dllt]l()l‘l/ed by 15
formal permits, and in addition 28 permits for minor operations
were issued by local representatives of the bureau. For fishing in
the Southwestern Alaska Fisheries Res ervation, 71 formal permits
were issued by the Secretary of Commerce, and in addition 292 per-
mits for minor operations were issued locally. The lixecutive orders
creating the Alaska Peninsula Fisheries Reservation and the South-
western Alaska Fisheries Reservation were revoked by the Pl‘?%ldtnt
under date of June 7, 1924.

In the season of 1923, 17 statutory employees were engaged in
fishery protective work. The bureau also employed 46 men as stream
guards, of whom 25 were in southeast Alaska, 15 in central, and 6
in western Alaska. The vessels used for the work included 9 owned
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by the bureau and 14 small power boats chartered for brief periods.
The Kittiwale, a T0-foot boat acquired by the bureau from the Navy
Department, was used for the first time in the patrol work., In 1924
the Blue Wing was purchased and added to the fleet.

Violations ot the fisheries laws and regulations when detected
wese vigorously followed by prosecutions. Fines, exclusive of costs,
paid in the calendar year 1923 amounted to $4,880. The increased
force employed by the bureau in patrolling fishing erounds has
areatly reduced illegal fishing, and at the same time has vesulted
n the detection of a larger percentage of the violations that occur.

ALASKA SALMON I1IATCHERIES

In the fiscal year 1924 two private salmon hatcheries were oper-
ated in Alaska under the provisions of the act of June 26, 1906, and
17.234,000 red-salmon fry were liberated. .

The Alaska Territorial Fish Commission has transferred its fish-
cultural operations in southeast Alaska from Juneaun to Ketchikan,
and a permanent hatchery has been constructed at the latter place,
The hatceheries at Ketchikan and on Eyak Lake were operated in
1923, but the one on Bear River was not completed in time for fish-
cultural work in that year,

The operations of Federal fish hatcheries are discussed in another
section of this report.

SPECITAL STUDIES AND INVESTIGATIONS

. In 1928 counts of red salmon ascending streams to spawn were
made in two streams at Olga Bay, near Alitak, Kodiak Island, and
in the Chignik and Karluk Rivers. The counts at the Olga Bay
streams together with the commercial catch showed that slightly over
half the red salmon entering the waters of Alitak and Olga Bays
reached their spawning grounds. At Chignik the commercial take
of red salmon was so large in proportion to the escapement that
commereial fishing was ordered discontinued at the close of August
21, 1923. At the Karluk River it appeared that a little less than
half the run of red salmon was taken commercially.

The study of the migration routes of salmon was continued in
1923 under the direction of Dr. C. H. Gilbert. Ten thousand sal-
mon taken south of the Alaska Peninsula between the Shumagin
Islands and Isanotski Strait were tagged and released. Some of
these tagged fish were recaptured in Bristol Bay, at Chignik, Ali-
tak, Karluk, Afognak, and in Cook Inlet: also some were recaptured
locally on both sides of the Alaska Peninsula. The percentage of
the tagged fish retaken in Bristol Bay indicates clearly that a large
portion of the run of salmon along the south side of the Alaska
Peninsula is bound for Bristol Bay. Most of the fish tagged were
red salmon.

The connts of salmon on waters tributary to Olga Bay and at
Chignik and Karluk were continued in 1924, and salmon-tagging
operations in southeastern Alaska were also maugurated.  Full
reports in regard to these activities are not yet available.
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ALASKA FUR-SEAL SERVICE
GENERAL ACTIVITIES AT TIE PRIBILOF 1SLANDS

A resource of great value is the fur-seal herd, now numbering
nearly 700,000 animals, which annually resorts to the Pribilof
Islands in Bering Sea for breeding purposes. This herd contains
more than 90 per cent of the fur seals of the world, and 1s therefore
of great importance in supplyving a valuable product of trade.

The protection of the fur-seal herd, the taking of sealskins, the
care of the blue-fox herds and the taking of fox pelts, and the sup-
port of the native inhabitants constitute the chief features of the
work at the Pribilof Islands. The 325 native residents ave virtual
wards of the Government, and their maintenance is a unique gov-
ernmental activity, involving as it does the furnishing of all neces-
saries of life, including edueational and medical facilities. In re-
tnurn they conduct most of the sealing, foxing. and other work at
these islands, under the supervision of a stafl of about 15 white
cmployees of the bureau.

The bulk of the annual supplies required for the islands was
transported from Seattle by the U. S. 8. Gold Star through the
cooperation of the Navy Department. .\ number of employees were
also atforded transportation by the same vessel. Valuable assistance
in the matter of transportation of employees, mail, and freight was
also given by vesscls of the United States Coast Guard. Some serv-
ice was obtained from the privately owned steamship Buford.

The new method of stripping skins from seals was extended to
cover practically all the skins taken on St. Paul Island during the
regular sealing season. and all the skins so taken were washed and
blubbered at the island before being cured. Improvements and ad-
ditions were made to the washing and blubbering plant, thereby
completing this equipment. Buildings were constructed on St.
George Island with a view to taking up similar work there ulti-
wately.

A number of additional buildings for the use of employees and
natives were erected on both islands, and on St. Paul Island consid-
erable time was devoted to the construction of a road to the sealing
grounds.

SEAL HERD

Computations showed a total of 653,008 fur seals in the herd on
August 10, 1923. This is an increase of 48,046 over the figures for
the corresponding date in 1922, and is regarded as showing a satis-
factory increase 1m numbers.

TAKE OF SEALSKINS

In the calendar year 1923 there were sccured on the Pribilof
1slands 15,920 sealskins, of which 12,841 were taken on St. Paul
Island and 8,079 on St. George Island. The smaller take as com-
paved with the past few years was for the purpose of increasing the
breeding reserve.
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MARKING OF RESERVED SEALS

As stated in the last annual report, the marking of 3-year-old
reserved male seals was undertaken in the season of 1923. About
5,000 were marked by a permanent brand and 5,000 by shearing a
patch of fwr from the head. The marking of seals removes any
question that might be raised as to compliance with the law which
requires the reservatien of not less than 5,000 3-vear-old male seals
cach year. '

In the season of 1924 it was decided that the shearing method
would answer all requirements in the marking of a reserve. A total
of 8,572 3-year-old males has been so marked and will thus be set
aside for the establishment of a suflicient breeding reserve.

SALES OFF SEALSKINS

In the fiscal yenr 1924 there were held two public auction sales of
{ur-seal skins taken at the Pribilof Islands. The first sale was at
St. Louis on October 8, 1923, when 2,736 skins, all dressed, dyed,
and machined. were sold at a gross price of $66.911, and 30 con-
fiscated skins brought $292.50. At this sale only 2,736 skins of the
14,756 offered were permitted to be sold, owing to the low bids made.
The second sale was held at New York on March 24, 1924, at which
time 19,804 dressed, dyed. and machined skins and 11 washed and
dried skins were sold for $514,518. At this sale there were also
sold 3 skins taken from seals shipped in 1923 from the Pribilof
Islands to the Steinhart Aquarium and which subsequently died, as
well as 35 confiscated skins, the latter bringing $45.50,

The United States Government's share of fur-seal skins taken by
the Jupancse Government on Robben Island in 1922 was G0 skins.
These skins, after having been dressed, dyed, and machined, were
sold at public auction as follows: October 8, 1923, 27 skins at $20
cach, $540: and Maveh 24, 1924, 33 skins at $17 each, $516.

FOXES

The commercial importance of the blue-fox herds of the Pribilof
Islands has long been recognized. It has also been felt that these
herds were susceptible of considerable expansion, particularly on
St. Paul Island. Early in 1923 the bureau secured the services of
a foxing expert who had previously been employed by the United
States Bureau of Biological Survey, and detailed him to the Pribi-
lofs for the primary purpose of studying and developing the herds.
Particular attention was given to the feeding of foxes on St. Paul
Island during the winter season of 1023-24,

The 888 blue and 29 white fox skins taken at the Pribilof Islands
in the scason of 1922-23 were sold at public auction at St. Louis on
October 8, 1923, the former bringing $91,382 and the latter $1,334, a
total of $92,716.

In the season of 1928-24, 802 fox skins were secured, of which 46
blue and 14 white skins came from St. Paul Island and 741 blue
skins and 1 white skin were taken on St. George Island. The take
on St. Paul Island was intentionally limited in order to provide a
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larger breeding stock, which it is felt can now be maintained beeause
of feeding operations throngh the winter and early spring.

Forty-eight blue foxes were sold for breeding purposes on Alaskan
fox farms at $175 ecach. It has been decided to limit the sales of
foxes from the Pribilof Islands hereafter to possibly a few to natives
engaged in fox farming in the Aleutian Islands.

FUR-SEAL SKINS TAKEN BY NATIVES

It is reported that in the spring of 1924 Indians secured 1,029 fur-
seal skins in the waters off the coast of Washington. These skins
were anthenticated for the bureau by the superintendent of the Neah
Bay Indian Agency, Department of the Interior. Only 8 skins were
authenticated in southeast Alaska in the season of 1924 The latest
report at hand states that 2,162 fur-seal skins were taken by natives
of British Columbia in 1924,

FUR-SEAL PATROL

A patrol of that portion of Bering Sea frequented by the Pribilof
Islands fur-seal herd was maintained in the season of 1923 by vessels
of the United States Coast Guard. During the spring migration of
the seals in 1924 the herd was protected in the waters off the coasts
of Washington and Alaska by vessels of the Coust Guard and the
Bureau of Fisheries. )

N PROTECTION OF WALRUS AND SEA LIONS

Tn March, 1924, revised regulations for the protection of walruses
and sca lions in Alaska were issued. A close season was placed on
these animals covering the two-year period from May 1, 1924, to
April 30, 1926.

VESSEL SERVICE NOTES

The steamer Fish Il wwl has completed the hydrographic and bio-
logical survey of Long Island Sound made in conneetion with the
oyster investigations, except for two trips deferred for lack of funds
and which were planned in arder to check up previous observations.

The fishery investigations in the Gult of Maine were continued:
with the steamer Haleyon. Current observations were made hy
means of drift bottles on lines running 25 miles offshore—one off
Mount Desecrt, one off Cape Elizabeth, one off Cape Ann, and one
ofl Cape Cod. During the summer of 1923 this vessel was used for
the tagging of cod. Two short cruises were made in Massachusetts
Bay for temperature observations,

The usual vessels have been utilized: for fish-cultural work at the
stalions on the New Ingland coast and on the Great Lakes. o

After completion of the work of installing a new Diesel engine in
the Fider at Seattle in July, that vessel retuwrned to Alaska and was
kept in commission throughout the remainder of the fiscal year.
Transportation was furnished to agents engaged in salmon fishery
investigations, a number of trips were made to the Pribilof Islands,
and considerable assistance was-rendered in the spring of 1924 to
the round-the-world flight expedition of the Army Aiv Service.
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The Awilet and Murre were engaged-in fishery patrol work in
southeast. Alaska from July. 1 until late in October, 1923, From
March 24 to April 5 the Murre was loaned to-the War Departinent
for use in inspecting structures in navigable waters in southeast
Alaska, and from then until the end of the fiscal year she was em-
ployed chiefly in protecting the fur-seal herd migrating northward
along the Alaska coast. The Petrel was operated In southeast
Alaska from July 1 until late in October, 1923, and from the middle
of April to the end of June, 1924, and the Widgeon was in commis-
sion 1n southeast Alaska throughout the fiscal year except while her
60-horsepower twin engines were practically rvebuilt.

Upon the completion of repairs and alterations, including the in-
stallation of a 65-horsepower union Diesel engine, the I ittiwake
left Seattle in August and arrived at Cordeva early in September.
Throughout the remainder of the fiscal year this vessel was operated
in the Prince William Sound and Cook Inlet sections of central
Alaska.

The Merganser was stationed at Ikatan. the /bis at Chignik, the
Seoter in the Bristol Bay district, and the Z'¢rn on the Yukon River.
These boats were kept in commission for varying periods of time
according to the requirements of the service,

‘The patrol boats cruise from 4,000 to 7.000 or more miles annually.

The steamer A7batross was launched October 19, 1882, having been
specially designed and built for deep-sea investigations, and by her
means important and valuable work has been conducted and accom-
plished. Owing to changing conditions and increasing cost of
operations, the vessel has not been used to any considerable extent
in recent years, and on October 29, 1921, she was decommissioned
and laid up at the bureau’s station at Woods Hole, Mass. To put
the vessel 1 first-class order would have been very expensive, and
even then the bureau would not have had a seagoing vessel snitable
for modern requirements. It was therefore decided to dispose of
her, and she was sold at auction June 5, 1924,

OFFICE BUILDING

On July 1, 1923, in accordance with an act of Congress, the care
and maintenance of the bureau’s oflice building in Washington, in-
cluding heating and lighting, were assumed by the superintendent of
the State, War, and Navy Department buildings. The estimated
cost was provided for by a transfer of funds from the bureau’s ap-
propriation. - The arrangement has proven to be very satisfactory
and excellent service has been rendeved.

A special appropriation of $10,000 for the purpose becoming avail-
able on July 1, the building and premises were given a thorough
overhauling and put in excellent repair. This has been badly needed
for years. The sanitary and plumbing arrangements have been re-
newed, a new entrance stairway installed, and the lower floor re-
modeled by tearing out the old machine shop and using the space for
exhibition purposes. The installation of a sinall fishery exhibit has
been begun, which will be added to as circumstances permit.  Roofs
have been repaired and painted, the yard paved, and the main build-
ing painted inside and out.
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The regular appropriations for the bureau for the fiscal year 1924
aggregated $1.223,490, as follows:

Salaries . bl $456, 960
Pay, officers il ¢rews of vessels for Alaska sel\ue ________________ 31, 630

Miscellaneous expenses:
Administration____.. _ e ot e e 11, 900
Propagation of food T 375, 000
Muaintenance of vessels__________. _ 110, 000
Inquiry respecting food fishes 10, 000
Statisticul inquiry.___.__. . .. ... 20, 000
Protecting sponge fisheries.__ . ____________.. . 3, 000
Protecting seal and salmon fisheries 165, 000
Repuirs to oflice building - 10, 000
otal e 1, 223, 4%

Respectfully submitted.
Henry O’MaLLEY,
Commissioner of Iishcries.
To Hon. Herserr Hoover,
Secretary of Commerce,

ADDITIONAL COPIES

OF THIS PUBLICATION MAY BE FROCURED FROM
THE SUPERINTENDENT OF DOCUMENTS
GOVERNMENT PRINTING OFFICE
WASRINGTON, b. C.

AT

10 CENTS PER COPY
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IODINE CONTENT OF SEA FOODS'

By DonaLp K. TREBSLER, Assistant for developing fisheries, and Arraur W.
WELLS, Assistant technologist, U. S. Bureau of Fisheries

Contribution from the Fishery Products Laboratory, Washington, D. C,
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INTRODUCTION

In recent years, since Kondall has shown that the active principle
of the thyroid gland is an iodine compound, thyroxin, much interest
has been manifested in the iodine content of the dietary. The fact
that the active principle of the gland is an iodine compound. has
strengthened the theory that goiter is induced by a lack of iodine
in the food and drinking water.

For many centuries goiter and other disorders of the thyroid have
been recognized as endemic diseases and many theories have been
advanced to explain why they are prevalent in certain localities and
not in others. Substances containing iodine compounds have been
used in the treatment of ﬁoiter since time immemorial, but only in
recent years have their therapeutic properties been explained. In
the United States goiter is most prevalent in the Great Lakes region
and in the Pacific éoast States, as is shown by the statistics obtained
from the Bureau of the Census and presented in Table 1.

TaBLE 1.—Average deaths per 100,000 in various localities

Other
Locality Golter disg?ses
thyroid

Q(reat Lakes rogion
South Atlantic States..
Middle Atlantic States.
New England States... R
Pacific Northwest. . ... .. e ememenctcccmeccc—cceeecoaeeaanos
Southern Pacific States......_......... .-
Middle Western Btates.
Southern Mid-Western States.....__._
Qulf States

L

N
ODARD=IOAO

EEENE, N
WIS LI LI Tren

s In making up this average Vermont was not included, as it soermed too high in proportfon to tho other
States in that locality.

1 Appendix I to the Report of the U. 8. Commissioner of Fisheries for 1024, B. F. Doc. No. 967,
105104°—24¢ 1
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McClendon (1923) has pointed out that goiter is most prevalent
in regions where there is little iodine in the drinking water. His
statistics relative to the prevalence of goiter (obtained from records
of the drafted men in the United States Army during the World War)
and the iodine content of the water are given in Table 2.

TaBLE 2.—Relalion of prevalence of goiter lo the iodine content of waler

Gott Iodine in
7 oiter rate water,
Zone per 1,000 | parts per
billion
16 to 30 0to 0.5
bto 16 0to2
1tod 2to @
Oto 1 3to20

According to this division, zone 1 is confined to the Great Lakes and
St. Lawrence River Basins and the northwestern Pacific region.
From this zone of greatest prevalence, goiter gradually diminishes
toward the lower Mississippi Valley, where thyroid disorders are least
prevalent.

McClendon and Hathaway (1923) have further stated that it would
take about 2,000 years for a person to drink enough Lake Superior
water to accumulate an amount of iodine equal to that found 1n the
thyroid of a normal adult drinking this or similar water. They
conclude, therefore, that there must be iodine in foods. Their
analyses of certain foods show that those grown in a nongoiterous
region contain more iodine than those from a goiterous region.

any ways of making up the deficiency of iodine in drinking water
have been proposed. Many physicians advocate the administration
of small doses of iodides from time to time. Kimball and Marine
(1917, 1918, 1920, and 1921) have successfully administered iodides
to 1,080 schoolgirls of Akron, Ohio. In Rochester (N. Y.) and other
cities small amounts of sodium iodide have been added to the
municipal drinking water.

Practically all the common foods have been analyzed to determine
their iodine content. The presence of relatively large amounts of
iodine in any foods is ef considerable importance, for such foods would
aid in the prevention of thyroid disorders in regions in which the
drinking water and ordinary foods are especially deficient in iodine.
Analyses of European fishes, mollusks, and crustaceans have indicated
that many of these contained much larger amounts of iodine than
the other common European foods. Prior to the work described in
this paper, very few analyses of American fishes had been made, and
those that had been published were determined by methods that were
not accurate enough to be considered of value. This work was under-
taken to determine the amount of iodinein the variousfishes, mollusks,
and crustaceans commonly utilized as food in the United States. Itis
hoped that the data obtained may be of some value in determining
the value of these foods in the dictary.
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About 75 years ago Chatin brought forward the theory that
endemic thyroid disorders, such as goiter and cretinism, were caused
by a lack of iodine in food, drinking water, and air. Chatin dis-
tinguished four zones, as follows:

1. Normal zone, goiter and cretinism unknown. In this zone the
air, water, and food that o man consumes daily contain a total of
1/100 to 1/200 milligram of iodine.

2. Goiter rare, cretinism- unknown. Distinguished from zone
No. 1 only by very hard, iodinc-free drinking water.

3. Goiter more or less: common, cretinism unknown. In these
regions the daily ingestion of iodine by man is from 1/500 to 1/1000
milligram of iodine.

4. Goiter prevalent, cretinism common. The daily ingestion of
iodine is less than 1/2000 milligram of iodine.

In 1852 the PParis Academy of Sciences appointed a commission to
verify Chatin’s work. The commission examined foods, water, air,
ete.  Their results agreed with those of Chatin, and they were
convinced that iodine was distributed in nature as Chatin claimed.
On the other hand, however, the theory that endemic goiter was
caused by a deficieney of iodine in food, water, and air was not
acknowledged.

Since Chatin’s early work, thousands of investigators have studied
the cause and treatmont of goiter and cretinism. Thoe ultimate result
of the work was tho discovery of the activo principle, thyroxin, of the
thyroid gland by Kendall, who has shown its constitution to bo 4, 5,
6 trihydro—4, 5, 6 triodo—2 koto B. indolepropionic acid.

The discovery of the iodine-containing principle, thyroxin, and that
most of the disorders of tho thyroid can bo cured by daily administra-
tion of thyroxin gives much ground for the belief that goiter is caused
by a deficiency of iodine in food and water. Only recontly von
TFollonborg (1923) has presented a groat deal of evidence to support
Chatin’s thoories that goiter and crotinism are caused by a lack of
iodine in foods. Von Fcllenboerg has compared the iodine content of
the foods and water of the people of La Chaux-de-Fonds (a district
free from goiter) with that of the foods and water of the people of
Signau, whore goitor is prevalent. He showed that the average
amount of iodine in the food consumed in one day by an inhabitant
of La Chaux-de-Fonds was 0.0313 milligram, whereas the iodine
found in the average day’s food of an inhabitant of Signau was only
0.0130 milligram. 1t will be scen that, while his fizures do not agrdo
with Chatin’s zones, it was shown that the foods in normal regions
contain much more iodine than those from regions where goiter is
endemic. IHis figures showing the iodine content of foods and water
in the two regions are presented in Tablo 3.
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TaBLE 3.—Iodine confent of various foods from La Chaux-de-Fonds and Signau

La Cbaux-de-Fonds Signau

Kind of food
Mg. 1 per|Parts per { Mg. I per | Parts per
kilogram [ billion |kilogram | billion

‘“Rublikraut” .
Potatoes, peele

Potatoes, whol 018 18 011 11
Rhbubarb, stalk 010 10 . 003 3
Rhubarb, leaves. 021 21 .028 2
Apple, without core. . 006 ] . 001 1
Apple, with core_..._ . . 007 7 . 002 2
APPle COTO oo . 032 32 .019 19
L0217 £ G R S,
. 009 9 . 003 3
. 0014 1.4 | .000067 |..oaeoo-..
. 047 47 . 080 80

Doctor von Fellenberg, however, came to the conclusion that the
iodine content of the atmosphere was of relatively little importance
as compared with the iodine of the food and drinking water.

Bourcet (1899) was the first chemist to determine the iodine content
of a large number of fishes. His results are given in Table 4.

TaBLE 4.—Iodine content of some European fishes as determined by Bourcet

Mg.Iper| Parts per

Kind of sea food kilogram | billlon
Mollusks:
Mussel (Mytilus edulis) . cicceeecicnan——amn—ann 1.9 1, 900
Periwinkle (Littorina littorea) ._____._. .76 760
Portuguese oysters (Gryphea arcuata). 1.3 1,300
Shrlmg (Crangon vulgarss) ... . ... ieececcmccccmmmeve—————ae .7 700
Marine fish:
Coalfish (Merlangus corbonarius)—
VIBCBIB oo o e e cccucaccmcecmaccesmccaccrememcecmammmmeeememera——a———n 2 2,
Flesh.. .. iane. .
Cod (Gadus morrhua), salt 1. 1,
Qurnard ( Trigla cucufua) ....................................................... 1 1,

Herring ( Clupea harengus):
Bmoked, 100 .. . iiecimieeemeicccacamaciaeene--
Smoked, milt . .o cecaceeaeos
Smoll;ed, L3141 ¢ Y SO

Do iaaeaes
Ling ( Molva vulgaris) .. __.
Mackerel (Scomber scombrus
Ray (Raje clavata) .. ___....
Bardines (Alosa sardina), salt.
‘Whiting ( Merlangus vulgaris) .
Ansadromus fishes:
Atlantic salmon (Salmo aalarg, head. oo ce e ecmec e cccceman-
Salmon trout (Truila maring) . ..o oo oo e cciaemcmccaecremmaimeaa——ae
Fresh-water fishes:
Bleak (Alburnus Wefdus) oo ceicacaaceenem————————
Bream (Albramis drama) ...
Burbot (Lota vuigaris)_._.____
Carp (Cyprinus carpio)_..._._._
Chevenne (Leuciscus cephalus) .

R ad 12 of S iU
Ll Rt ol

SOONO i WOORWNOO=IRE® O

A
>

-
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Bel (Anguilla vulgaris) . ________ .8

Oudlgcon Gobio fluviatilis) __.._ .12

Muliet ( Chondostroman nasus) _ .6

Pike (Esox lucius) .e.........._ .3

Roach (Leuciscus rutilid) ... . ..o e cceecacccmecctcmimmmceccaeen 12 1,
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In the light of the work of later investigators, Bourcet’s results
seem rather high. Because of this there has been some criticism of
his work by reviewers.

Forbes, %eagle, et al. (1916), made iodine estimations on a large
number of common foods and feeding stuffs. They concluded that
in order of increasing abundance of 1odine the groups of food rank
as follows: (1) Nuts, (2) spices, condiments, and stimulants, (3)
fruits, (4) cereals, (5) hays, silage, and forage crops, (6) garden
vegetables and root crops, (7) leguminous seeds, (8) animal products,
(9) manufactured foods, and milling and manufactory by-products.
They found only “traces’” of iodine in some samples of fish and
crustaceans and none at all in the remainder. However, the method
used (Kendall’'s) is not suitable for the determination of minute
amounts of iodine. Bohn (1917), of the University of Wisconsin,
repeated many of the determinations of Forbes, Beagle, and others,
and reported that his results checked those obtained T)y them.

Von Fellenberg (1923) carried out extensive researches, which
have been mentioned previously, and proved beyond reasonable
doubt that iodine occurs in minute quantities in all foods. Some
of his analyses have been given above, others are presented below
in Tables 5 and 6.

TaBLE 5.—JIodine content of fresh substance of foods and some other plant and
animal products as delermined by von Fellenberg

Parts
Mg.Iper
Kind of food Source o per
kilogram |y, jjjion
Fruits and vegetables:
Lettuce, leaf. .. ... ... ... 0. 008 6
Corn valerlan ( Valerianella olitorio) . d . 020 20
030 30
. 002 2
. 002 2
. 009 9
015 15
016 16
. 007 7
. 008 8
106 108
Juice. .. . . 136 136
Figs, dried. ... .. ... R . 069 69
Dates, dried, without stones . 005 [
Grains:

B2 L L SR . 003 3
Da.. . 002 2
Do.. .019 19
Do.. . 002 2

‘Wheat . 007 7

Milk, eggs, and meat
Mk .. . 005 ]
Butter_.........._. . 108 106
Skim-mflk cheese . 038 38
............. 022 22
Do.. .012 12
Do.. . 063 63
0. .027 27

Veal._. . 022 22

Beef._. . 005 5

OxHver...__.._... .019 19

Water plante:

‘Water cress gbrunnonkrecse).... .| Bern merket.____-____ .448 448

‘Water cross (bachkreese) ... .. .{ Vicinity of Freiburg._. . 180 100

Seaweed (seetsng)....__._.._. Brienzersee. 182

T O L1 1y I S - . 1,660

Dried seaweed (Ieerestang) . ... cccercccecacracacenacns Atlantic Ocoan. 3 900, 000
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TaBLE 5.—Jodine conlent of fresh substance of foods and some other plant and ‘
animal products as determined by von Fellenberg—Continued

Parts
Mg. Iper
Kind of food Source por
kilogram billion

Water animals:

TLOUL - - e e e et e et eaieann Bern market .. ___.._. . 036 36

Perch o o .. d . 020 29

Sardines, market ‘‘ Amieux’’ headle R .163 163

TUDS. e oeoceeicemeccceemcmmaman 1 - . 063 63

Bath sponge -|3, 870. 000 | 3, 870, 000
Fats and oils:

Peanut 0il. o iieieeas . 004 4

Lard......... .. 017 17

Cod-liver oil—

Refined... . 7. 200 7,200
Orude. . iceeaae e d 3.370 3,370

Beverages:

2 o T TN VOIS Canton Tessln.._..__.. .013 13

Fruit wine, pear and apple Canton Thurgau...... . 008 8

Cherry mash . .o ceaca | eed e 1002 ] 2

TasLe 6.—lodine contenl of parts of fishes, as determined by von Fellenberg

River trout Lake trout
Parts . Parts Parts
Mg. I per ﬂ(:r Mg. I per l‘)‘(fr
kilogram bHIio'n kilogram biflion
MUSCIO. . oo cecctem e camm e aee e emeoas 0.0223 22 0. 0204 20
nggf_o...._ . 866 866 . 600 600
ROG. . e 1.030 1, 030 . 124 124
Thyrold gland. . ..__..._........ 2. 000 2,000 [0 2 N
Head, fins, backbone, and entrails [ T RN JORPRIRN AP

1 Not demonstrable.
t Not determined.

EXPERIMENTAL
THE METHOD

Von Fellenberg’s extraction method (1923) was used in determin-
ing the iodine content of fish, mollusks, and crustaceans. The
procedure was modified so as to be especially adapted for fish. A
detailed description of the procedure follows.

Fifty to 100-gram samples of the finely chopped material were
weighed into silica or porcelain evaporating dishes and heated in a
drying oven at 105° centigrade to constant weight. The dried
samples were ground in a mortar with 3 grams of calcium oxide and
returned to the dishes. Three cubic centimeters of a saturated
solution of potassium carbonate and sufficient water to make a
thick pasto were then added. The samples were then heated on a
hot plate, slowly at first, and more mpid}i)y aftbr the water had been
evaporated. After carbonation was complete, the dishes were
heated to dull redness until all the carbon had been oxidized. . After
cooling, the ignited samples were covercd with water and then
heated until the water boiled. The resulting solution was decanted
through a filter and the residuc rubbed to picces with a stirring rod.
The extraction with boiling water was repeatcd five or six times.
The resultant filtrate was evaporated to dryness. In order to sepa-
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rate the bulk of the water-soluble inorganic salts from the iodides,
the evaporated water extract was extracted with hot 95 per cent
alcohol.” The cake was rubbed to pieces with a stirring rod and the
alcohol decanted through a filter. The alcohol extraction was
repeated until the total volume of the filtrate was about 50 cubic
centimeters.

This solution was then evaporated to dryness and the residue
taken up in a little water. The resultant solution should be colorless;
if it was dark it was transferred to a platinum dish and again evapo-
rated to dryness and again ignited until the residue became light in
color, after which it was taken up in water and filtered through a
small filter into a 60-cubic contimeter beaker.

The solution was then made slightly acid to litmus with iodine-free
hydrochloric acid, and a small crystal of calcspar added. After
diluting to about 15 cubic centimeters, 1 cubic centimetor of freshly
prepared chlorine water was added and the solution boiled rapidly
until its volume had diminished to 2 to 3 cubic centimeters. After
cooling, a small crystal of pure potassium iodide was added and a
drop of starch solution. Thousandth-normal sodium thiosulphate
was then added from a burette until the blue color disappoared.
The quantity of iodine in the original sample can be calculated from
the fgllowing equations:

HIO,+5HI=3I,+3H,0
3L, +6N2a,S,0,=6Nal +3Na,S5,0,

Upon the addition of the chlorine water to the acid solution any
todine in the form of iodide is immediately set free. The boiling
with the excess of chlorine oxidizes the iodine to iodic acid, and also
volatilizes the surplus chlorine. Upon the addition of potassium
iodide to the cool acid solution the lodic acid immediately oxidizes
five molecules of hydriodic acid to iodine. Each six molecules of
thiosulphate required in thoe final titration indicates the presoence of
one atom of iodine in the original sample.

Great care was taken to make sure that all chemicals used in the
analyses were iodine-freo. The alcohol and hydrochloric acid were
always purified to remove traces of iodides. .

By this method amounts of iodine as small as one-millionth of 1
per cent could be estimated. . ‘

The results of the analyses are presented in the following table.
Except where noted, the determinations were made on the edible
portion of the muscle parts of the fresh fish. The results have been
calculated on both the fresh and the water-free basis.
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TaBLE 7.—Iodine conlent of sea foods

SR Water-free sub-
Fresh substance stance
Kind of sea food S e e, -|——
Mg.1per| Parts per | Mg. Ipcrl Parts per
. kilogram | billion |kilogram: billion
Mollusks:
Clams, hard ( Venus mercenaria). o .. oooooiaicacnnn .37 1,370 8. 20 6, 200
Oysters (Ostrea elongata Solunder !) . 116 1,160 6. 00 6, 000
Ouyster juice from *‘selects” ... _.__ . .12 120 317 3,170
Scallops, giant (Pecten grandis). .. __ ..o oeiaociei_.. 15 150 .8t 810
Crustaceans:
Crabs, blue (Callinectes sapidus):
Soft, whole .00 90 . 49 490
Meat flakes. ... .18 180 .87 . 870
Lobster (Homarus americanus)._ .. ... 1. 38 1,380 11,64 11, 590
shrimg (Peneus setiferus), headed . ... ... . .. .oceoiaoo-. .45 450 2.25 2,250
Marinpe fish:
Bluefish (Pomatomus saltatriz) ... ... ___.._....._..... .26 260 1.87 1,870
Cod (Gadus callarias) . ...___... ... .. - .24 240 1,00 1,000
Haddock ( Melanogrammus zglefinus) . - .24 200 1.05 1,050
Halibut (Hippoglossus hippoglossus) .. .. . o ocooenacanooun .25 250 L83 830
Mackerel—
Common (Scomber scombrus). ... ... 14 140 .33 330
Spanish (Scombderomorus maculatus). .40 400 1. 41 1,410
Pollock (Pollachiusvirens) ... ... .. .12 120 .90 900
Pompano ( Trackinotus carolinas)._._ .08 80 .25 250
Scup (Stenotomus chrysopsy__._____.. .30 300 N 950
8pot (Leiostomus ranthurus).____ .. ____. .59 590 1. 40 1, 140
Spotted squeteaguo ( Cynoscion nebulosus) . .02 20 .08 80
8queteague (Lynoscion regalis) ... .. eeeaiaa- .23 230 .85 850
Tautog (Tautogaonitis) . ... __.__. .. N .27 270 1.17 1,170
Winter flounder ( Pseudopleuronectes ame: .18 180 .73 730
Anadromous fishes:
Alewives ( Pomolobus pseudoharengus), smoked. .20 260 .50 600
Rock (Roccus lineatus) _ _. .45 460 2.00 2,000
Smelt (Osmerus mordaz) . .01 10 07 70
White perch (Morone am e ————- .42 420 1. 42 1,420
Fresh-water fishes from Lake Erie:
Clsco, smoked... ... .24 240 .55 550
Cisco roe, smoked .27 270 .87 870
Lake trout (Salvelinus na .- .01 10 .04 40
Whitefish ( Coregonus clupeiformis) .03 30 .1 110
Fresh-water fishes from the Potomac River:
Bass, largemouth black (Microplerus salmoides Lacépixdce).. .05 50 .19 160
Perch, yellow (Perca flavescens). ... ......... .02 20 .00 90
Plckerel, eastern (Lucius reticulatus LeSueur) .07 70 .30 300
Fresh-water fishes from the Mississippi River at Fairport, lowa:
Bass, largemouth black (AMicropterus sulmoides). _. .01 10 .04 40
Black bullhead ( Ameiurus melas) .01 10 .04 40
Bluegill (Lepomis incisor) .04 40 .18 180
Bowfin (Amiatuscalva) . ... ... e .02 20 .08 80
Buflalofish:
Bigmouth (Jctiobus cgprlnrlla) .......................... .02 20 .08 80
Razorback (Ictiobus bubalus) . .02 20 .08 80
Carp (Cyprinus carpio).. . .____ .01 10 .04 40
Carp sucker (Carytodes difformis).... .03 30 .18 130
Channel catfish (Jetalurus punctalus)_ . .. .01 10 .04 40
Drum, fresh-water ( Aplodinotus grunniens).. ® [0} ® [O)
Gar pike (Lepisosteusossens).. .. .. _.._._.. .01 10 .04 40
QGizzard shad (Dorosoma cepedianum) . ... .01 10 L04 40
Spotted sucker (Mirytrema melanopes). . .... [0) [0} ® ®
hite crappie (Pomoris annularis). . __.___.. .01 10 .03 30
Marine mammal: Whale steak, canned........._..__.....______ m ™ 0] [0}
1 Same a8 Ostrea virginica. 1 Less than 10, ® Loss than 40,
1 Less than 0.01. ¢ Less than 0.04,
CONCLUSIONS

The results of the analyses of fish and fishery products agree in
They are, however, some-
what lower than those obtained by Bourcet, but are of the same order.
The results of this work, as well as that of von Fellenberg and Bourcet,
tend to show that many of the conclusions of Forbes and Beagle
were erroneous. There can be no doubt that iodine is to be found

the main with those of von Fellenberg.
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in all fish and fishery products, mollusks, and crustaceans. More-
over, it has been clearly shown that marine fish and shellfish contain
much more iodine than fresh-water fishes.

The data indicate that marine fishes, mollusks, and crustaceans
contain a higher percentage of iodine than any other common foods.
Oysters, clams, and lobsters contain more iodina than any other
marine food, with the exception of marine algse, which, unfortu-
nately, does not enter into the dietary of many Americans. As a
matter of comparison, it is shown that oysters, clams, and lobsters
contain about 200 times as much iodine as milk, eggs, or beefsteak;
shrimp 100 times as much; and crabs and most ocean fishes 50 times
as much. In order of decreasing iodine content the more common
foodstufls are divided into the following groups: (1) Marine algee,
(2) oysters, clams, and lobsters, (3) shrimp, (4) crabs and most ocean
fishes, (5) freshwater fishes, vegetables, beefsteak, milk, ete.

It is evident that by using marine fish or shellfish in the diet two
or three times each week the amount of iodine ingested could be
increased considerably. These facts should be of interest to the
American people, especially to those living in the so-called goiterous
belts in which the 1odine content of the water and foods 1s below
normal. This is important in planning the diet of young people
living in districts where disorders of the thyroid gland are common.
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INTRODUCTION

The importance of the part biological investigations play in the
work of conserving and developing our fisheries has come to be al-
most universally recognized. The old idea that the resources of the
sea are practically inexhaustible is no longer held by anyone in-
tformed on the subject, and the necessity for measures of conserva-
tion is admitted.

The rapid growth of our population and improvements in methods
of conducting the fisheries and of transporting and marketing fish-
ery products have increased the demand for these products and the
strain on the resources, and at the same time have increased the pol-
Iution of both coastal and inland waters to such an extent that many
regions formerly productive are now barren of aquatic life or
show serious depletion attributable solely to this cause. In other
regions the erection of dams or other obstructions in streams and
the establishment of extensive irrigation systems have shut off im-
portant spawning regions or destroyed their value. The present
condition of our fisheries is thus the resultant of a large number
of interacting forces, and the greatest care must be taken if these
resources are to be preserved.

. H}I’J{[;endix 11 to the Report of the Commissioner of IMisheries for 1924, B, F. Doc.
No. 971,
13
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Although not all are agreed as to the best methods for providing
conservation, it is appreciated that to be effective they must rest on
a firm foundation of scientific information. Regulatory laws
limiting the season in which fishing may be carried on or the type
of gear that may be used must be formulated in the light of a
knowledge of the biology of the various species of fish that form the
basis of the fisheries in question. Artificial propagation must also
be regulated through a knowledge of these factors, and informa-

. tion must be secured as to the causes affecting, adversely or other-
wise, the development, survival, and growth of the eggs and young
fish. It is the office of the division of inquiry to provide such data
as these, upon which adequate regulations and effective propagation
may be based.

It is always difficult to draw the line between scientific investi-
gations of practical application and those of purely academic inter-
est. Probably few investigations in pure science arc without their
ultimate practical application, and likewise few investigations de-
signed primarily to solve practical problems are without their
bearing on the problems of pure science. This applies with peculiar
force to fishery problems, and to provide an adequate and compue-
hensive program for fishery research is a difficult task. In general
fishery problems are exceedingly complex. Aside from the influence
of mun, the relative abundance of fishes depends upon the relative
abundance of the smaller aquatic plants and animals that form their
food and of the numerous enemies that prey upon them from the
time the eggs are laid until maturity. Again, the abundance of
these smaller forms is directly dependent upon other factors—tem-
perature, ete.-—and in the ocean currents play an extremely important

art in the distribution of the eggs and of the very young fish.
get to the average layman the investigation of such things as
oceanic currents, the temperature and salinity of sea water, and the
microscopic life of both the sea and fresh-water streams and lakes
may seem far removed from the legitimate purposes of fishery in-
vestigations. This is far from being the case, however, and any
comprehensive plan for fishery investigations must involve studies
of this character.

Just what is meant by conservation? This much-abused word
does not mean merely saving, although it is probable that to most
persons the two words are synonymous, for we might save the fish-
eries without conserving them in the true sense. They might be
saved by prohibiting all fishing, but this would not be conservation.
To conserve means rather to guard and protect the resources so that
depletion may not occur and that they may continue indefinitely to
provide food for man. It may be said that the conservation of a
fishery resource involves as much its utilization to the fullest pos-
sible extent compatible with its perpetuation as it does the preserv-
ing of the resource against undue exploitation. The care of the
fisheries has not been developed to the stage of perfection recached
in the care of the important agricultural products, but advances
have been and are being made in spite of the fact that in many ways
the problems are more difficult, since most fish can not possibly be
reared to maturity under the control of man. There is no reason
to suppose, however, that the husbandry of fishery resources may
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not some tinie attain an efficiency far greater than that of to-day.
If the fisheries are to be utilized to the fullest extent compatible
with their maintenance. it is especially important to understand
fully the biology of the fishes, since only in the light of such knowl-
edge can they be given scientific care.

With the comparatively limited funds at its disposal. it has been
necessary to plan the work of the division with the greatest care.
An cffort has been made to attack those problems most likely to
prove of value in the work of conservation. A general plan was
outlined in the report of the division for the fiscal year 1923, and
this plan has been followed as nearly as practicable. A great deal
of effort has been devoted to the study of the life histories of the
important food fishes, crustaceans, and mollusks. These life-history
studies provide such fundamental data as the rate of growth, age
at maturity. time and manner of spawning. habits of the young,
feeding habits of both young and old, extent and direction of migra-
tions, extent to which various groups of fish mingle, particularly
with respect to their interbreeding, and the enemies or other ele-
ments in their environment which tend to reduce the abundance of
those fish and other forms from which we obtain our fishery
products.

In addition to these studies of the adult and young of the food
fishes themselves it is important to know the plankton, the minute
animals and plants found everywhere but in varying abundance in
both fresh and salt water. Very voung fish of all specics, and the
adults of many species, feed directly on the plankton, and their
survival in a given locality is dependent upon the presence there of
the proper planktonic forms. Moreover adult fish that do not feed
directly upon plankton are dependent indirectly upon plankton
for their nourishment, since the animals on which they do feed in
their turn feed upon plankton. The abundance of food fishes is
thercfore directly dependent upon the abundance of plankton, and
a knowledge of the plankton is as important in the husbandry of
fish as is a knowledge of forage plants and grasses in animal hus-
bandry as practiced on our farms and ranges. But even with a
knowledge of the plankton there is still left a gap in our informna-
tion on the causes affecting the abundance of food fishes. Just
as the abundance of fish is dependent on the abundance of plank-
ton so is the abundance of plankton dependent upon various
physical and chemical factors. 'Temperature, salinity, and the pres-
ence or absence of various substances in solution in the water all
affect the abundance of plankton. The ocennic currents, likewise, are
important factors in the distribution of both plankton and voung
fish. These studies of the oceanic currents and of the physical and
chemical characteristics of both salt and fresh water constitute the
sciences of oceanography and hydrography, and are of the greatest
importance if we are fully to understand the fluctuations in
abundance of our food fishes. Slight changes in temperature or
shifts in the oceanic currents may cause extensive migrations or
the destruction of great numbers of young and adult fish.

A comprchensive program of fishery investigations must there-
fore include three fairly distinct though closely correlated lines of
study: First, the study of the biology of the fishes, crustaceans, and
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mollusks themselves, their life histories and ecological relationships;
second, the study of the plankton on which, either directly or indi-
rectly, they depend for their food; and third, the study of those
physical and chemical factors that determine the abundance of
planktonic forms. In the belief that the first of these has the most
immediate application in the solution of fishery problems, special
emphasis is being placed on life-history studies, Plankton and
oceanographic studies are being carried on, and their fundamental
character and importance are such that it is hoped that more ade-
quate provision may be made for them in the near future.

It is felt that the results obtained in many of the researches
undertaken lrave already proved to be of such practical value that
the importance of the work of the division should be recognized by
increased appropriations. The investigations of the salmon of
Alaska, for instance, have made possible the control of this fishery
in a most scientific manner. The regulations now in force could not
have been outlined without the knowledge of the biology of the fish
which has come through intensive study of their life history and
migrations. Iikewise, the regulations placed on the rapidly devel-
oping clam industry in Alaska were based upon the results of bio-
logical investigations. The mussel resources of the Mississippi
Valley, upon the maintenance of which the important pearl-button
industry depends, are being maintained by methods developed
through researches conducted by this division, and the improvement
of fish-cultural methods is founded largely on the results of various
scientific investigations. The value of such investigations as are
being made is receiving more recognition than ever before, and it
becomes increasingly difficult, with the present appropriations, to
meet the demands made on the division.

The recent passage of the reclassification bill has greatly im-
proved the status of the employees and will make the service morn
attractive to competent workers. However, the service of the divi-
sion does not depend entirely on having satisfactory salaries for the
men engaged in research. Adequate funds for equipment, travel,
etc., are required for carrying on the various investigations, and
the results of the efforts of the division will doubtless be in propor-
tion to the financial support given. Needed investigations are con-
stantly being postponed for lack of funds, and this delay is certain
to prove costly in the long run. Delay in the investigation of the
causes of depletion in a declining fishery may result in comnercial
extinction, entailing an economic loss immeasurably greater than
the cost of investigation, and when such delayed investigations are
taken up they are almost certain to cost more than if performed at
the proper time. Furthermore, the chances for a successful solution
of the problem are less, since normal conditions are more and more
obscured as the fishery becomes more and more depleted. Efficiency
in the conservation and care of our fisheries demands additional
investigations, and it is hoped that more adequate support will be

iven.

The following pages contain an outline of the work conducted by
the division in its various investigations during the fiscal year ended
June 30, 1924 : .
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INVESTIGATIONS OF FISH AND FISHERIES
ATLANTIC COAST
LIFE HISTORY AND MIGRATIONS OF COD, POLLOCK, AND HADDOCK

This investigation was begun in April, 1923, when the Halcyon
made its first cruise from Gloucester to Nantucket Shoals. A second
cruise followed in May and a third in June.

During the present fiscal year a fourth cruise was made in August,
a fifth in September, and the sixth and seventh cruises in October.
The tagging was concluded on October 17, 1923, for the present
fiscal year. These operations have been conducted by Willilam C.
Schroeder, scientific assistant, under the general direction of Dr.
H. B. Bigelow, of the Museum: of Comparative Zoology of Harvard
University. As a result of these seven cruises 10,246 fish were
tagged. In addition, 891 fish were injured and retained. From
these, scales and data were taken to be used in a study of the age
and rate of growth. The tagged fish consisted of about 75 per cent
cod, 20 per cent pollock, and 5 per cent haddock. About 98 per cent
of the fish were tagged on Nantucket Shoals and the remainder at
No Mans Land, off Chatham, and in Massachusetts Bay.

The cooperation of fishermen and those connected with the fishery
industry is of prime importance to the success of this investigation.
Circulars, posters, and news items were distributed among the fisher-
men and periodicals along the coast from Maine to North Carolina.
In addition, one of the bureau’s assistants gave direct information
to numerous fishing boats at Portland, Gloucester, Boston, New
Bedford, New York, and other points. An exhibit showing methods
of fish tagging was placed in the Tercentennial Exposition, which
was held at Gloucester, Mass., during August, 1923.

Up until the 30th of June the recapture of 218 tagged fish had
been recorded. Although this number is but slightly more than 2
per cent of the total number tagged, the results have proved of
considerable value and interest. It was proved that many of the cod
that visit Nantucket Shoals during the spring and summer remain
until fall, when a migration takes place to points between Rhode
Island and New Jersey and probably still farther south.

With the exception of one cod taken off Portland, Me., four off
Cape Ann, one off Boston (all during the summer of 1923), and
one off Plymouth (the date of which is uncertain), all recaptured
fish were taken south of Cape Cod. During the summer numerous
tagged cod were recaptured on Nantucket Shoals in practically the
same place where they were first marked. To illustrate this ten-
dency for the fish to remuain in the region where they were tagged,
the records show that of nine tagged fish recaptured by the Halcyon
on October 15, 1923, one had been tagged in May, six in June, one
in September, and one early in October, all on Nantucket Shoals.
Of three tagged pollock recaptured the same day, one each had been
tagged in June, August, and September, 1923, on Nantucket Shoals.

To show the movements of the tagged cod from October, 1923, to
June, 1924, the following statement has been prepared. While in
some cases the data are meager, nevertheless the migration of cod
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from Nantucket Shoals to New Jersey in the fall and the return in
the spring can be clearly traced.

Number of fish Number of fish
October: retaken February retaken
Nantucket Shoals.___.____.___ 54 New Yorke oo oo 2
New Jersey._ oo _______ 1 New Jersey.coo oo e 1
November : March:
Nantucket Shoals____________ 2 Nantucket Shoals....__.__..__ 1
Rhode Island...o..o oo 8 Rhode Tsland_..__.. _________ 2
New York___________________ 168 New Yorko . L ____.___ 3
New Jersey.. oo 6 New Jerseyo______ . _______ 2
December : April:
Nantucket Shoals____________ 1 Nantucket Shoals____________ 1
Rhode Island__.____________. 3 No Mans Tand..... _.______ 3
New York___________________ 10 New York_ . 2
New Jersey ..o _ 13 New Jersey. .o oo __ 1
January May:
Rhode Tsland__ .. _ .. ________ 1 Nantucket Shoals_.__ .. ______ 2
New York.. ... ___________ 4 Rhode Island______________.__ 5
New Jersey oo ___ 5 | June: Nantucket Sheoals_ _______ 4

In reviewing this table consideration must be given to the changes
in the intensity of fishing along various parts of the North \tlantic
coast. The large catch made in October on Nantucket Shoals was
due to the fact that the Halcyon made most of the recaptures while
engaged in tagging. Very little fishing is done on Nantucket
Shoals during the winter, and this accounts in part, at least, for
the absence of tagged fish taken during this period. On the Long
Island and New Jersey coasts there is considerable fishing from
April 1 to December 15. Practically no cod are to be found in
this region from June until October. DBesides commercial fishing
with pound nets and hand lines, hundreds of boats engage in sport
fishing throughout the spring, summer, and fall. While commer-
cial fishing is almost at a standstill during the winter, many anglers
fish for cod at this time whenever the weather permits. This mid-
winter fishing accounts for the few tags taken in New York and
New Jersey during January, February, and March, all by sport
fishermen. During April both sport and commercial fishing are
revived, but cod are taken in considerably less numbers than during
the fall. Only three records of recaptured tagged fish were received
from this region during April.

The future movements of the fish tagged during 1923 are awaited
with interest. While the data at hand are not sufficient to warrant
final conclusions, it has been established without question that a
definite migration of codfish occurs in the fall from Nantucket
Shoals to points between Rhode Island and New Jersey and prob-
ably farther south. Furthermore, it is clear that the great majority
of these migrated cod return in the spring to Nantucket Shoals.
‘Whether most of them remain in this vicinity during the summer or
scatter to various localities is not yet known. Some of them pass
on to Georges Bank, since one tagged fish was caught here on April
15, 1924. It is probable that other tagged fish have been taken on
this great fishing bank but have been overlooked by the fishermen.

Although three species were tagged—cod, pollock, and haddock—
only the cod has furnished sufficient data for a study of migrations.
Of 2.215 pollock tagged, only 12 were reported recaptured, and most
of these were taken by the HZaleyon near the locality where they were
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tagged. Of 411 haddock tagged only 2 tags were sent in, and both
records lack the locality and date of capture.

During the fiscal year 1924-25, commencing in July, it is planned
to continue fish-tagging operations, for the most part on fishing
grounds in the Gulf of £E’Inine.

Considerable time was devoted to the study of cod scales to deter-
mine the age and rate of growth of the fish. For this study the scales
of more than 600 cod, caught from April to October on Nantucket
Shoals, were examined. In addition, the scales of 60 cod taken in
January on Georges Bank were utilized. The results of this inves-
tigation were very satisfactory and indicated that with the study of
additional material considerable information on the rate of growth
and age of the cod would be obtained. During the present year it
is planned to obtain scale samples from all fish caught, whether
tagged or not. This will add thousands to the few hundreds now
at hand, these latter having been taken only from fish that were not
tagged.

%Atf study of a small number of pollock and haddock scales indi-
cates that the age and rate of growth may be determined by this
means. The data already collected will be considerably amplified
during the present year.

FISHES OF THE SOUTH ATLANTIC COAST

Near the close of the fiscal year arrangements were completed for
a study of the fish and fisheries of the South Atlantic. The serv-
ices of Elmer Higgins, formerly of the California Fish and Game
Commission, have been secured for this important work. At the
close of the fiscal year an investigation of the damage done to the
fisheries along the Florida coast by such predatory fish as sharks
and rays was under way. Headquarters were established at Big
Pine, Tla., at which point there is an established fishery for sharks
conducted by the Ocean Leather Co. Detailed measurements were
made of about 70 sharks, and examinations made of stomach con-
tents and the condition of the sex organs. The sharks were mainly
of four species, namely, tiger, dusky, nurse, and hammerhead.
They were mostly large specimens, 8 to 12 feet in length.  Although
the stomachs of many individuals were empty, some data were ob-
tained bearing on the feeding habits. The observations are being
continued, and it is expected that more valuable data will be
obtained during the next winter, when food fishes, such as the mullet,
kingfish, and mackerel, are present in greater abundance.

1t is planned to extend these investigations to include studies of
the life histories of the important food fishes. The Board of Fish
Commissioners of North éarolina kindly offered to cooperate in
this work, and it is expected that this arrangement will aid mate-
rially in advancing the investigations.

SALMONIDAZ AND S8MELTS

It is a pleasure to record that during the past year Dr. William C.
Kendall returned to the service of the bureau after an absence of
about two years. During this time he was engaged in investiga-
tions of the trout of New York State for the Roosevelt Wild Life
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Experiment Station of the New York State College of Forestry,
Syracuse, N. Y. Since his return Doctor Kendall has been con-
cerned with the continuation of his former studies of the salmonidwe
of the Atlantic coast.

Special attention has been given to a study of the smelts and the
smelt fishery. The resulting data have been compiled and a paper
is now in course of preparation. This paper discusses the distribu-
tion of these important little fishes, angling for them and their
importance commercially, and the history, decrease. and present
condition of the fishery. KExtensive field work has been carried on
and additional observations made on the breeding habits. The life
histories of these fish are being studied. and extensive scale collec-
tions are being utilized in determining age, rate of growth, and
certain racial peculiarities.

The trout investigations involved, especially, the analysis of
brood stocks of rainbow trout in an effort to determine their com-
positions. It has become evident that more than one species of
trout are propagated under the name of rainbow, and there is some
evidence to show that certain difficulties encountered in the propaga-
tion of trout are due to this fact. Other data have been secured
which add materially to our knowledge concerning favorable pond
conditions for trout culture and the rate of growth of trout.

It has been found that adult brook trout (Salvelinus fontinalis)
naturally inhabiting small bodies of water are usually smaller in
size than those of larger lakes and streams. It has also been ohserved
that the headwaters of streams are inhabited by trout smaller than
those taken from the lower sections or waters into which they flow,
and that the general size increases downstream with the inerease in
volume of the stream. The usual agsumption is that the trout of the
upper waters are smaller than those below because they are younger.
Observations by Doctor Kendall tend to disprove this assumption.
A lot of very small trout—314 to 5 inches—taken from the upper
waters of a stream in Maine were examined and found to be adult
and near breeding condition. This observation led to a comparison
with larger trout from the lower portions of the stream, and it was
found that fish twice as long as those of the upper waters—7 to 10
inches——were immature, and that they would not have spawned that
year. An examination of the scales disclosed that both of these lots
of trout, despite their extreme variation in size and sexual develop-
ment. belonged to the same year classes, and that they ranged, ap-
proximately, from 2 to 4 ycars of age.

The possible significance of this variation in the size of trout with
relation to fish culture, the restocking of waters, and the protection
and conservation of trout has not been given serious consideration.
Several problems are immediately suggested—the probable effect of
heredity upon subsequent growth in a lake or stream from small
stock, the possible overstocking of headwaters with the attendant
result of small mature fish, and whether the present general system
of protection by size limit is the best available.

Some observations were made upon Atlantic salmon, particu-
larly in the markets of Portland, Me., and interesting and valuable
data were obtained. Practically no work has been done on the At-
lantic salmon since that of Atkins, many years ago, who stated
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that grilse were rare in Maine waters, and, so far as the fisheries
indicated for many years, this appumd to be true. However, it was
learned that during the season of 1923 grilse were common in the
region of outer Casco Bay, and considerable numbers were taken
in nmcl(elol gill nets and in pounds.  Some smolts were also canght.
A few specimens were secured and scale readings made to determine
the ages of both grilse and smolts, as well as adult salmon.

FIS1l AND FISIIERIES OI' KEY WYEST

A report on the fisheries of Key West, Fla., by William C. Schroe-
der, has been published (Bureau of Fisheries Document No. 962).
It deseribes the various fisheries of the IFlorida Keys and includes
a detailed account of the clam industry of southwest Florida.
Among the subjects treated are reef fishes, the mullet fishery, Span-
ish. mackerel fisher v, km«rhsh fishery, turtles, spiny lobster, stone
crab. sponges, and the hard elam. An annotated list is aiv en of all
the known commereial-food fishes of ey West, a total of 83 species,

The director of the Key West laboratory. Isaac Ginsberg, has
continued the collection of a representative series of the fishes of this
region. Data bearing on the life histories of certain fishes have also
been secured.

LARVAL FISHES OF THE WOODS IHOLE REGION

During the past year the investigation of the larval fish of the
Woods Hole region has been contintued by Marie D. P. Fish. The
purpose of the work has been to study the seasonal distribution of
the species occurring in this vieinity in relation to the physical
factors of tvmpudtmq salinity, ete.. and particularly in relation to
the other organisins ocenrring with them in the sea. The material
and data will serve also as a basis for a study of the food of larval
fish to be carried on later. The collections were made by suspending
silk plankton netx from the DBurcau of Fisheries’ dock for four
hours, on the rising tide, daily during the spring and summer
months, and three times weekly dunng the late fall and winter.
Drawings were made of developmental stages not already known,
and a constant watch is kept for undescribed stages of all species.

A series of cruises was made on the Phalarope in Buzzards Bay
and Vineyard Sound during the summer and fall of 1923, a 6-foot
youn'r-h&h trawl being nsed in addition to the usual small plankton
hets.  These collections showed the occurrence of larval fish in
neighboring localities.

A collection of larval fish made daily at the station in 1921 has
been identified and all species recorded. Another large collection
made by the late W. W. Welsh has also been transferred from Wash-
ington to Woods Hole, and much new material will probably be
found among these slides.

An 111\('stlg\t10n of the carly development of the cod. haddock,
and pollock, to supplement the tagging investigation now being car-
ried on by the bureau, was begun on May 1 bv Dr. Charles JJ. I‘lsh,
assisted by Marie D. T ish. The conditions existing during the
pe)‘md of incubation of the eggs. the early larval lnctm‘\ the food
during this period, the enemies, Cand the grandnal changes in the feed-
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ing habits and migrations during the first year of existence form the
basis of the problem.

The work consists of two parts: (¢) An investigation of the
physical conditions, food, and encmies of the larval forms, to be
made on the spawning grounds, and (), an investigation of the
migrations, feeding habits, and enemies of the young fish after they
leave the surface waters and enter the shallow shore zone. The
latter work will, for the most part, consist of seining over large
arcas along the shore to determine the distribution of the young
fish. The steamer Phalarope is being utilized for weekly sein-
ing in the vicinity of Woods Fole and the Halcyon and Gannet
are being outfitted, the former for work in deeper water and the
latter to be used north of Cape Cod.

In connection with the cod investigations all young fish taken in
seines in the vieinity of Woods Hole have been identified, measured,
and recorded. The records of seining collections by the late Vinal
N. Iidwards, covering a period of 15 years, are now being charted.
This data will prove valuable for comparison with results obtained
in the present intensive seining program.

CHESAPEAKE BAY

In connection with the hydrographic and biological survey of
Chesapeake Bay, which was undertaken several years ago, an ex-
tensive collection of fishes was made, and this, together with data
bearing on the commercial fisheries, has been studied by S. ¥, Hilde-
brand and W. C. Schroeder. Progress in this work has been slow
during the past fiscal year, owing largely to the fact that the inves-
ticators were engaged in more pressing work. Some time has heen
devoted to this study, however, and about one-third of the report
has been completed. Much of the detail work of the remainder has
been finished, leaving only the examination and description of about
two-thirds of the specimens to be done. It is expected that all of
this work can be completed during the winter of 1924-25.

NORTIH AMERICAN COMMITTER ON FISHERY INVESTIGATIONS

This committee, formerly called the International Committee on
Marine Fishery Investigations, met twice during the year. The first
meeting was held in Ottawa, Canada, on November 9, 1923, and the
second in Boston on May 2, 1924. Commissioner Henry O’Malley
was appointed to fill the vacancy left by the resignation of Dr. H. K.
Moore. At the close of the fiscal year the committee consisted of
the following members: For Newfoundland, D. James Davies; for
France, E. Le Danois; for Canada, W. A. Found, Dr. J. P. McMur-
rich, and Dr. A. G. Huntsman; for the United States, Henry
O’Malley, Dr. H. B. Bigelow, and Dr. Willis H. Rich, At the
Ottawa mecting Doctor %igelow was elected permanent chairman.
to succeed Doctor Moore.

The function of this committee is to provide a means of contact
for the various countries interested in those North American marine
fisheries that are international in character. Through the meetings
of the committee it is possible to coordinate the scientific investiga-
tions conducted by the various agencies, to avoid duplication of
effort, and to plan for future investigations to the best advantage.
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At the two meetings held during the past fiscal year a number of
nn})ortunt topics were discussed. The work of the bureau in tagging
cod, pollock, haddock, salmon, and othier commereial species received
attention and favorable comment. The Canadian fisheries authorities
plan to undertake similar work, and the hope was expressed that the
tagging operations of the bureau would be continued and expanded.
The records of current drift bottles released by Canada and the
United States on the coast north and east of Sandy Hook were dis-
cussed, and arrangements were made for putting ont additional lines
of these bottles.

The important bearing of oceanographic investigations on fishery
problems was brought out and discussed at some length. The com-
mittee was unanimously of the opinion that these investigations are
of fundamental importance and should receive additional attention.

Steps were taken to secure more uniform statistics of the fisheries.
It was decided that each country should issue the statistics on the
cateh of cod, haddock, ete., at the end of each calendar vear instead
of for the fiscal year, as formerly. Arrangements were made for an
exchange of statistics bearing on the fisheries of the Grand Banks,
this exchange to be made as soon as the statistics are compiled, in
order that any country so desiring may publish complete statistics
as well as the data dealing with the fishing operations of its own
citizens.

The desirability of an investigation of the mackerel fishery was
again discussed, and it was urged upon the representatives of the

nited States that this country undertake this work as soon as pos-
sible. Plans have been made to do this, but no active work had been
done by the close of the fiscal year.

INTERIOR WATERS
COREGONINA OF THE GREAT LAKES

The whitefishes and related species form the most important fish-
ery resources of the Great Lakes. The investigation of these fish
has been continued by Dr. Walter Koelz and John Van Oosten,
scientific assistants. Doctor Xoelz has been concerned primarily with
a study of the systematic relationships and natural history, and
Mr. Van QOosten with the life histories, including age and rate of
growth as determined from a study of the scales.

All the collections necessary for a determination of the species of
coregonines in the Great Lakes have been made, and it is now pos-
sible to state that there occur in the Great Lakes Basin 11 species.
In Lakes Nipigon and Superior there are 8 coregonines, in Lake
Michigan 10, in Huron 9, in Erie 2, and in Ontario 7. Only two
species occur in all six lakes. Three are found in five of the lakes,
3 in four, 2 in two, and 1 species is found in only one lake. Ixcept
for the latter, which is a western species and occurs in the east on{)y
in Lake Nipigon, the coregonine fauna of the various lakes of the
basin is essentially alike, but each species has become more or less
differentiated in each of the lakes in which it occurs, and sometimes
there are marked racial differentiations within & species in one lake.
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A preliminary report dealing with the fishery industry of the
Great Lakes, which is supported largely by the coregonines, has
been submitted for publication. The first draft of the accounts of
the systematic relationships and natural history of 7 of the 11 spe-
cies, and illustrations of the various forms, have been prepared, and
it is hoped that the final report may soon be ready for the press.

The 1nvestigation of the life histories of the coregonine fishes of
Lake Huron has been continued and extended during the past year.
Two investigations have been conducted in the field with the financial
support of the department of conservation of the State of Michigan.
The first was carried on in the region of Alpena, Mich., with the
principal object of obtaining additional material and data on the
blackfin, a species gradually undergoing extermination. More than
2,500 coregonine scales were secured, of which 1,250 were taken from
blackfins. Many of the bays of Lake Huron were seined for juvenile
coregonines, but none were obtained. The second expedition in-
volved a survey of the waters of Grand Traverse Bay, Lake Michi-
gan, and four inland lakes—Elk, Torch, Pine, and Walloon. These
waters were studied primarily for the purpose of collecting data on
the distribution and ecology of the coregonines, and on the habitat
of the juvenile fish. A report of this survey has been prepared.

During the past year the final report covering most of the work
of the last two years was completed and is now being prepared for
publication. Tn it the scientific status of scale study, as applied to
the lake herring (Leucicthys artedi), is critically discussed. By this
method a rather detailed and complete life history has been worked
out for the herring and a less complete one for the whitefish, black-
fin, and pilot.

With regard to the herring it was found, among other things, that
from 87 to 97 per cent of the commercial catches of herring con-
sisted of individuals in their third, fourth, and fifth year of life,
and that no one year class predominated for more than one year.
Another thing of interest is the fact that the herring of Saginaw
Bay suddenly increased their rate of growth during and since the
year 1919. This sudden acceleration in growth in Saginaw Bay is
correlated with improvements in the environmental conditions in the
bay. Many historical data on the pollution of Saginaw Bay were
obtained, and they showed that the increased growth rate is cor-
related with decreased pollution. The growth of the Bay Cit
herring was compared with that of herring taken at 11 other locali-
ties on Lake Huron.

“A Study of the Scales of Whitefishes of Known Ages.” hy Mr.
Van Qosten, has been published by the New York Zoological Society.
It is believed that the results of this scale study will give an added
value to future investigations of this kind, for never before has
such material been available for study. Secales from whitefish
hateched in January. 1913, from eggs from Put in Bay hatchery
and reared in the New York aquarium were examined. The scales
studied were removed from fish that were in their eighth and ninth
year of life. It was found that the annuli in the scales of the
aquarium whitefish corresponded in number with the winters of
the fishes’ lives, not including the first one, in which the fish were
hatched. The ages of whitetish may therefore he determined from
their scales. These annuli were winter marks, formed on the re-
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tardation or cessation of scale growth in late summer and winter
and completed on the resumption of scale growth in the spring.
The diameter of the scales appeared to be a better basis for the
length calculations of whitefish than the anterior radius. which has
nearly always been used in the past for many species of fish.

A rather complete life history of the New York aquarium white-
fish is given, which includes statements as to the character of the
food consumed, the number of feedings, the changes in the amount
of food consumed, the temperature of the water in different months
of different years, sexual maturity, spawning, and the rate of body
growth. The rate of body growth of the aquarium fish is compared
with that of Lake Huron whitefish. 'The significance of each of
the above life-history facts, rate of growth excepted, as a factor in
the formation of annuli, is discussed.

This work on the corengonina of the Great Lakes has been car-
ried on in the laboratories of the department of zoology of the Uni-
versity of Michigan. The aid and advice of Dr. Jacob Reighard
has been freely given and, with the cooperation afforded by the
State department of conservation, has done much to promote the
progress of the investigations.

MISSISSIPPI RIVER FISHES

Investigations into the life histories and migrations of some of
the important food fishes of the Mississippi River were conducted
by R. L. Barney, director of the Fairport laboratory. Mr. Barney
left the service before the investigations were completed, but it is
planned to continue the work. Studies were made of the life history
and spawning habits of the lake sturgeon (Acipenser rubicundus),
the shovelnose sturgeon (Scaphirhynchus platyrhynchus), and the
sheepshead (Aplodinotus grunniens). Extensive collections of scales
and otoliths from the sheepshead were prepared for examina-
tion, to be used in a study of the age, rate of growth, and age at
maturity.

Other researches bearing on Mississippi River fishes have been
conducted at the Fairport hatchery and will be described in the
section dealing with investigations pertaining to fish-cultural opera-
tions.

PACIFIC COAST AND ALASKA

ALASKA SALMON

The red-salmon fisheries located in Bristol Bay and along the
Alaska Peninsula are among the most valuable of the fishery re-
sources of the United States. On account of extensive exploitation
they were in real danger of serious depletion when the Alaska
fishery reservations were established. Administration of these
reservations was vested in the Department of Commerce, acting
through the Bureau of Fisheries. During the past year the reserva-
tions have been superseded by legislation which, however, leaves
the administration of the fisheries of Alaska in the hands of the
Department of Commerce. In order that regulations may be ade-
quately based the bureau has undertaken an extensive investigation
of the various phases of the life history of these fish. Of special
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importance has been the extent, direction, and rate of the oceanic
migrations of the fish, with particular reference to the relationship
of the fish taken in Bristol Bay to those taken near the extremity
of the Alaska Peninsula. In an effort to solve this problem the
bureau, during 1922, tagged 4,000 red salmon—mainly in the region
south of the peninsula but close to the extremity. The details of
this work were given in the last annual report of this division.

These experiments were continued on a larger scale during the
summer of 1923. Ten thousand fish were tagged from the large
fishing traps located along the south shore of the Alaska Peninsula
close to its extremity and from traps in the Shumagin Islands.
Scales were taken from each individual as it was tageed and liber-
ated. Most of the fish tagged were red salmon, though a few hun-
dred humpbacks, dog salmon, and silver salmon were also used.
The work was conducted by Dr. C. H. Gilbert and W. IH. Rich,
assisted by W. . Studdert.

‘T'he results confirmed in every important respect those obtained the
previous year, and gave much additional information. Again a
large proportion of the fish tagged were taken in Bristol Bay, prov-
ing bevond doubt that the run of fish, which is of such commercial
importance along the southern shore of the Alasaka Peninsula, is
composed in large measure of fish bound for Bristol Bay. Their
home streams are located in the Bristol Bay district, and they are on
their return migration to the streams from which thev came at the
time they are taken commercially. Apparently the feeding erounds
of these salmon during their life in the ocean is along the continental
shelf of the North Pacific. Evidence is available which shows that
the fish found south of the peninsula pass through Isanotsky Strait
on their way to Bristol Bay.

‘The rate of travel is approximately 20 miles per day during the
early part of the season, but this increases during the season until
the rate is nearly double this toward the end of the season, the latter
part of July. The rate of travel is apparently slower to near-by
streams and faster to more distant regions, such as Bristol Bay and
Cook Inlet.

In addition to the migration to Bristol Bay, some of the salmon
are bound to local streams along the southern shore of the peninsula,
and to a less extent to local streams along the northern shore. An
interesting feature of this local migration is that the fish bound for
these local spawning grounds apparently school separately from those
bound for Bristol Bay. This is particularly indicated by the fact
that in Morzhovoi Bay, the first large indentation of the southern
coast of the peninsula east of Isanotsky Strait, the fish tagged along
the western and northern shores of the bay were predominately
Bristol Bay fish, while those tagged along the eastern shore during
the latter part of the season went mainly to local spawning grounds
to the eastward. A few of the fish tagged in the region about the
Shumagin Islands went eastward as far as Chignik, Kodiak and
Afognak Islands, and Cook Inlet.

In addition to the scales collected from the tagged fish extensive
series of scales and measurements were made from fish taken for
commercial purposes in Bristol Bay, along the Alaska Peninsula,
and on Kodiak and Afognak Islands. Many of these scales have
been examined and the results are being correlated with the results
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of the tagging operations. A report giving i detailed nna]vsns of
the data is in an advanced stage of preparation.

A pumber of the important spawning streams in Bristol Bay,
along the Alaska Peninsula, and in southeastern Alaska were visited
and observations of value recorded bearing on the life history of the
salmon and on the number of spawning adults found in the various
streams. In certain cases it was found that the streams were not
as heavily populated as in other years. A more accurate census of
the spawning population than can be obtained through such obser-
vations has been made on several streams. Weirs are erected for
this purpose and the number of galmon passing through ix accu-
rately recorded by observers stationed at the wers Suc ‘h censuses
were conducted in the Karluk and Chignik Rivers and in Letnik
Creek (Afognak Island).

SALMON OF THE PACIFIC COAST STATES

These investigations have been continued. The study of the
chinook salmon taken by troll and purse seines ofl the mouth of the
Columbia River, in Monterey Bay, and at. points along the northern
coast of California, which has been carried on for a number of years
by Willis H. Rich, has been completed and a report submitted for
publication. The results show that a high percentage of the fish
taken in the ocean are small and immature and would not have
entered tho streams for the purpose of spawning for at least one
more year. These small fish are known to be of poor quality, and
the tuking of them results in o serious economic loss.  The percent-
ages of mature and immature fish so taken have been worked out
for the entire season, and it is shown that there ave relatively many
more immature fish taken during the early part of the fishing
season than later. The relative matur ity of the fish was determined
by careful measurements of the eggs, and it was found that a differ-
ential growth oceurs during the spring and summer just preceding
the fall in which the fish spawn. This differential growth results
in a great increase in the relative size of the eggs, so that quite carly
in the season females that ave due to spawn in the fall may be dis-
tinguished from those of the same age and size, but which will not
spawn for at least one more year. Recommendations are made for
the control of the fishery. This paper also deals with the rate of
growth of chinook salmon in the ocean. The capture of fish during
their life in the ocean has provided an unusual opportunity for
such a study.

The extensive e\penmonts In marking young salmon on their
liberation from the various hatcheries on the Columbia River have
been continued with gratifying results. This work is being con-
ducted by Harlan B. Holmes, scientific assistant, who has been ma-
terially assisted by the fine cooperation afforded by the Oregon Fish
Commission. During the commercial fishing season of 1923 and
1924, and the spawning season of 1923, a constant search was made
for returning marked fish. As a result of these efforts, records of
qppmxnnately 500 marked salmon were reported.

Returns from a marking of 65,000 chinook salmon from eggs
taken on the Willamette River in 1919 and liberated at Bonneville
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during October, 1920, are particularly pleasing. Illeven of these
fish were reported during the early part of the 1923 season, and
over 200 have been reported thus far this season. The capture of
25 four-year-old chinopoks marked. at the. Little White Salmon
hatchery were reported last season. Judging from the propor-
tion of four and five year old fish returning from other cxperiments,
very good returns are expected from this experiment during the
latter part of the present season. The reported capture during May,
1924, of 16 four-year-old Willamette fish liberated at Bonnneville
ives promise of good returns from this experiment next season.

ver 300 five-year-old marked sockeyes were reported last season.
These fish were hatched from eggs brought from Alaska, but reared
and liberated in the Columbia. Twelve hundred individuals from
this same experiment were reported during the season of 1922. This
experiment has been the most successful, in so far as the number of
returns secured is concerned, of any of this series of marking experi-
ments.

The following new marking experiments were started during the
past year:

1. Alaska sockeyes reared and liberated at Enterprise, Oreg.

2. Alaska sockeyes, second generation in Columbia River, eggs col-
lected and the young reared and liberated at Herman Creek. ‘

- 3. ¥all chinooks from Little White Salmon River, reared and lib-
erated at Salmon, Idaho.

4, McKenzie River chinooks, reared at Bonneville and liberated in
the Wallowa River.

FISHERIES OF CALIFORNIA

During the past year arrangements have heen made to cooperate
with the California IFish and Game Commission in the important
studies they are conducting on the fisheries of that State. The scien-
tific work of the California commission has been developed within
recent years through the efficient efforts of Norman Scofield and
W. . Thompson. At the present time special attention is being
given to the sardine and tuna. Although the aid that can be given
this work is not great, it is believed that such cooperation as is
planned will lead to more effective work and to a feeling of mutual
interest and responsibility in the difficult fishery problems awaiting
solution.

FISHERIES OF EL SALVADOR

During the year the Government of El Salvador, Central Amer-
ica, requested that a scientist be loaned for the purpose of studying
the fish and fisheries of that Republic. S. F. Hildebrand, ichthyolo-
gist, was assigned to the work and spent two months (January and
February, 1924) in El Salvador, accompanied by I, J. Foster, of the
division of fish culture. The expenses were borne entirely by that
country.

The investigators were accorded the most cordial and helpful
cooperation by the oflicials of the El Salvadorian Government, and
were provided with facilities that greatly assisted in the work and
promoted its success. All of the fresh waters of importance were
visited and co'ections of fishes were made in each. Plankton speci-
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mens and crustaceans and some of the more important plants also
were taken. The fish collection has been studied and a systematic
report concerning these fish will soon be ready to be submitted. The
lants were identified by Mr. Stanley, of the United States National

useum, who has collected plants extensively in Kl Salvador. The
plankton specimens were turned over to Dr. C. Dwight Marsh, of the
«division of animal industry, Department of Agriculture. The crus-
taceans were identified by Doctors Rathbun and Schmitt, of the
United States National Museum. )

It was found that food fishes are scarce. This, however, is not
'to be wondered at, for the country is densely settled and no measures
.of conservation have ever been enacted. Fishing is carried on at all
seasons, frequently by destructive methods, including the use of a
very destructive plant poison as well as dynamite when obtainable.
Neither is there any limit to the size of the fish which may be talken.
Fish 2 inches and upward in length are seen in the markets daily,
both in the dried and fresh state.

In a preliminary report concerning the investigation, which was
submitted to the Salvadorian Government, recommendations were
.made for the protection of the fresh-water fishes. It was also sug-
gested that while the fresh waters apparently were greatly over-
fished the salt waters of the coast and the estuaries were practically
untouched.

The top minnows, although used for food and not infrequently
present in the markets, are abundant in nearly all the permanent
waters visited, and mosquito breeding appears to be reduced to a
minimum, while in disconnected pools and cow tracks containing
no fish mosquitoes were breeding prolifically. Tt was recommended
that the use of top minnows for food be discouraged as far as pos-
sible, and that their sale be prohibited by law. An interesting col-
lection of fishes and other forms was made and transmitted to the
United States National Museum. A longer and more complete re-
port is being prepared. This report contains statements in regard
to the great scarcity of fish in the Republic, the destructive methods
of fishing in use are denounced, and recommendations for regula-
tions that may be helpful in conserving and building up the fisheries
are made. The employment of a biologist to study the habits of the
Jocal fishes is strongly recommended, as it is impossible to induce
sane measures of conservation until more is known about the habits
-of the fishes. The spawning season of even the commonest food
fishes is not. now known with any degree of certainty.

INVESTIGATIONS OF SHELLFISH AND TERRAPIN

s

OYSTERS

J. S. Gutsell. scientific assistant, continued his studies of the oyster-
-set problems of the Connecticut shore of Long Island Sound and of
‘Great South Bay, Long Island. Investigations were made at Great
South Bay chiefly for two reasons: (1) To discover the cause of the
heavy mortality of the set or spat which sometimes oceurs there;
and (2) to add to the knowledge of the early life history of the
oyster and of the factors affecting spawning. Because of the ex-
<ellent survival during the summer of 1923 only negative evidence as
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to the cause of spat mortality could be obtained. This survival coin-
cided with an absence in the bay of the black muck that generates
hydrogen sulphide. and which was so prevalent in 1921, when heavy
mortality occurred. This tended to support the hypothesis that
the hydrogen sulphide generated on the bottom was a principal
cause of spat loss. Valuable data in regard to larval life history
and the effects of temperature on spawning were obtained.

About Milford, Conn., a fairly good young set was almost entirely
lost while still minute. Search and inquiry in September showed a
quite generally distributed but (except in a few favored places) very
light set. The increased oyster planting on inshore lots, as ad-
vocated by the bureau, is believed to have helped matters. At Mil-
ford the work of testing the effect of materials occurring as pollut-
ants was continued. Salts of copper, zinc, and lead were used. As
in previous trials, copper proved most deadly. Young oysters placed
in a solution containing 1 part of copper per million were killed, so
that but 30 per cent survived after 5 days. In a solution containing
2 parts per million all died within 4 days. In the controls nearly
complete survival occurred. Solutions of zinc and lead salts of 10
parts of the metal per million exhibited no greater toxicity than did.
solutions of 1 and 2 parts of the copper per million. In the case
of large larve solutions of copper salt in strengths varyving from
10 to 0.5 parts of copper. per million and of zine and lead in a
strength of 10 parts per million proved fatal in less than a day. In
the controls the greater portion of the larvee lived into the second day.

The services of J. W. Sale, chemist in charge Water and Bever-
age Laboratory, Bureau of Chemistry, were obtained from the
Department of Agriculture. Mr. Sale investigated the Housatonic
River, New ITaven Harbor, and Hammonasset River, principally for
heavy metals. Iammonasset River, comparatively free from pollu-
tion, showed no trace of copper or zine, both of which were found
in considerable quantities in the other waters. Copper was found
in both the Housatonic River and New Haven Harbor in quantities
approaching those which experiments indicate are deadly to oyster
larvae,

Experiments in a new method of artificially propagating the
oyster were carried on during the summer of 1923 by H. I. Pry-
therch at the plant of the Connecticut Qyster Farms at Milford,
Conn. The objects of this work were (1) to determine by a series
of experiments the important environmental conditions required by
the oyster larvee for normal growth and development; (2) to raise
a small number of the larvae under controlled conditions during the
free-swimming period until they “ set,” and (3) to perfect the method
so that oysters may be raised from the egg in sufficiently large num-
bers to make the process one of commercial value.

The new method proved successful in an experimental way from
the start, and two batches of oysters were raised from the eggs
under artificial conditions. This success was attributed to the close
imitation of natural conditions. In the first place, millions of fer-
tilized eggs were obtained by allowing the adult oysters to spawn
naturally under favorable conditions and not by cutting them open
and stripping the apparently ripe eggs and milt from them. As
soon as the egrgs developed into tiny swimming oyster larvee they
were reared in tanks of running water for 15 to 20 days until they



PROGRESS IN BIOLOGICAL INQUIRIES, 1924 31

“get.” The greatest problem of artificial propagation has been that
of retaining the minute larval oysters wLen supplying them with
running water, as they are so small that they will pass through
felt or the finest bolting silk until they are several days old. For
this purpose a new material known as “filtros” was tested out under
various conditions and proved entirely satisfactory. Although these
experiments have proved successful on a small scale, there is still
much to be accomplished before the method can take its place as a
part of commercial oyster culture.

In order to lay before practical oyster growers and biologists the
various problems that have made artificial propagation a difficult
task. a report on . Ixperiments in the Artificial Propagation of
Oysters has been published (Bureau of Fisheries Document No.
961). This work will be continued at Milford during next summer
for the purpose of developing the method to a point where it may
be of practical value to the oyster industry.

The regular cruises planned for the hydrographic and biological
survey of Long Island Sound were completed in October, 1923.
‘The survey was inaugurated in 1922 in order to obtain fundamental
information relative to the hydrographic and biological conditions
having immediate bearing on the problems of oyster culture in
Long Island Sound waters. It covered a period of over 15 months,
beginning on June 30, 1922, and ending on October 10, 1923. Dur-
ing this time the fisheries steamer Fish Hawlk, employed for the
survey, made 410 stations, 111 of which were made during the fiscal
vear just closed. The hydrographic data obtained in field observa-
tions were analyzed, and the biological collections are in process of
examination. 'This work has been conducted by Dr. P. S. Galtsofl,
naturalist.

Detailed observations were made on the temperature of the water
in the Sound, salinity, dissolved oxygen, acidity (pH), number of
bacteria, plankton, spawning of oysters, and sterility of male
oysters.

The results of this survey indicate that the difficulties in oyster
culture in Long Island Sound may be ascribed to several causes, the
following being the most important:

(1) Most of the spawning beds located in shallow water in har-
bors, bays, and in the mouths of rivers are now exposed to pollution
cither by sewage or by trade wastes; (2) the beds located in clean
waters are greatly overfished and have become exhausted; (3)
many of the inshore beds, not exposed to pollution, are attacked by
starfishes and drills. In East Haven River, for instance, it is esti-
mated that more than 50 per cent of the young oysters were killed
by drills.

To restore the industry it is believed that it will be necessary
(1) to protect the beds from pollution, (2) to set aside public
spawning beds, (3) to organize methods for the systematic ex-
termination of oyster enemies, and (4) to develop the artificial
propagation of oysters.

ALASEA CLAMS

During the summer of 1923 Dr. F. W. Weymouth, of Stanford
University, accompanied by H. B. Holmes, scientific assistant,
visited the clam canneries and beds in the vicinity of Cordova and
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in Cook Inlet, Alaska. Surveys of the local conditions were made
and data obtained for the determination of age, growth, size at
sexual maturity, and the date of the breeding season. Subsequently
data for comparison were obtained from the Washington coast.
This field work will be continued and extended during the current
summer by Doctor Wevmouth with the assistance of H. C. Me-
Millin, scientific assistant, who during the past year has been in-
vestigating the razor clam for the State of Washington. These in-
vestigations have been undertaken for the purpose of securing in-
formation on which to base regulations for the conservation of the
rapidly expanding fishery. The data already secured have been
used in preparing the regulations now in force.

The more important findings and the problems that require solu-
tion may be briefly summarized. Preliminary surveys of the density
of population on the beds in the older regions and their history in-
dicate that these have about reached their full commercial develop-
ment and that more intense fishing is unwise. Data from the ex-
amination of the shells have made 1t possible to picture the growth
in a number of localitics. Among other interesting facts brought
out is that growth is much more rapid on the Washington coast,
and that therefore a marketable size is reached in one-half to
two-thirds the usual time. The set of young on the Alaskan beds
was far inferior to that on the Washington coast, and this has ap-
parently been the case in past years. The comparison of growth
for many localities in this widely distributed species shows an in-
teresting relation between growth and latitude and will probably
throw light on the question of local races.

In consequence of the slower growth and less abundant spawn-
ing of the Alaskan clam, the experience on the Washington coast
is no safe guide to the intensity of the fishing that the beds of
Alaska will endure. If, however, the intensity of the fishing is
wisely regulated, and a breeding reserve assured by a proper size
limit, there is no reason that clam canning should not be a per-
manent and valuable industry on many Alaskan beaches.

A preliminary report has been submitted and a more compre-
hensive report is in course of preparation.

FRESH-WATER MUSSELS

The investigations bearing on the life histories and artificial propa-
gation of fresh-water mussels, have been carried on as usual by the
statt of the biological laboratory at Fairport, Towa. Mussel surveys
were made in Lake Pepin, on the Mississippi River between
Dubuque and Keokuk, and in Arkansas on the White, Black, and St.
Francis Rivers. The Lake Pepin survey was one of a series of
annual mussel surveys in that lake, made with the object of deter-
mining the effect of the yearly propagation of the fat mucket
(Lampsilis luteola) upon the mussel population of the lake, and to
learn more accurately the effect of the closure of various sections of
the lake for four-year periods on the quantity of mussels available
for the fishery. It is believed that one or two more surveys will be
necessary before conclusions in either case can be reached. In
Arkansas the survey was made with the purpose of assisting that
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State in establishing in certain rivers areas that should be closed for
a period of years in order to restore their mussel life.

The experiments in rearing mussels in troughs was undertaken
on a larger scale than previously, and 100 new troughs were added
to the 42 already installed. The new troughs were not given the
protection of a shed, however, as was the case with the original
troughs. The original troughs produced 160,000 young mussels,
while, owing apparently to the exposure and consequent overheating
in the sun, production in the new troughs was a total failure. This
and other defects in the installation of the troughs and the conduct
of the experiments have been remedied and the work is being re-
peated. If this method can be perfected it is believed that it will
prove of great importance. .

During the sammer Dr. L. B. Arcy, temporary investigator, con-
tinued his study of the normal cyst and of the immune cyst, and the
relationship between mussel embryo and host fish.

The mussels retained at the station become infected with a ciliate
(Conchopthirius), referred to in the report of last year. This
ciliate invades the marsupia of the mussels and destroys numbers of
glochidia. It is thought that the presence of this ciliate may be
consequent on a polluted condition of the water, due, perhaps, to
the increasing amount of sewage entering the Mississippi above
Fairport from Davenport, Rock Island, and Moline. If this proves
to be the case it may be anticipated that the increasing amount of
sewage in the river will mean increasing difficulty in handling mus-
sels at the station. It is quite possible that this ciliate may seriously
affect the culture of mussels in troughs at this station by destroying
the juveniles as soon as dropped. Owing to these conditions it 1s
believed that the station’s contributions to the aid of the mussel
industry must come through surveys, with the recommendations
resulting therefrom, and the varions studies made largely by tem-
porary workers in the ecology and life history of the commercial
species.

TERRAPIN

The experiments in the culture and breeding of diamond-back
terrapin, which have been conducted at Beaufort, N. C., for a num-
ber of years, have been extended. The work has been done under
the general direction of S. I'. Hildebrand and the immediate super-
vision of Charles Hatsel, acting director of the Beaufort laboratory.

Thirty lots of diamond-back terrapin are now on hand. These
lots represent terrapins of different ages, or terrapins of the same
age which have been or are now being treated differently, and each
lot in itself or in combination with other lots represents an experi-
ment.  All terrapins now on hand, except two lots, have been
hatched in captivity, and several of the lots represent terrapins of
a second generation that are being grown in confinement.

The experiments under way include tests of the longevity of the
diamond-back terrapin, a determination of the age at which repro-
duction ceases, selective breeding experiments, the results of hybrid-
izing the North Carolina with the Texas terrapin, the value of winter
feeding in a hothouse, the natural sex ratio in terrapins, the neces-
sary number of males to a given number of females to produce
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maximumn fertility of the eggs. the necessary space requirements of
terrapins in captivity, winter requirements, and food and water
requirements. '

In the experiments on selective breeding several lots of terrapins
were selected when quite voung (usually at the age of 1 year) for
their large size and generally fine appearance. Other lots, represent-
ing the “ runts ™ of the same brood or broods, were set aside for com-
parison. Lt is noteworthy that among these early selections of © fast
growers 7 many have not continued the rapid growth. and in several
instances the “runts ” have overtaken the early fast growers. Dur-
ing the past year new selections have been made from among pre-
viously selected terrapins. The terrapins that were further selected
had attained sexual maturity. In these new selective breeding
experiments three of the very finest females were chosen from a
given Jot and placed with a single male, which was selected with
equal care. Several of these small lots have been set aside. and it is
expected that by a comparison of the oftspring from different males
it will be learned which male is the most desirable. A new and fur-
ther selection will then be made. It is hoped that in this way a
better, Jarger, and faster-growing terrapin may eventually be devel-
oped.

Terrapins hibernate normally during the winter months, and in
an cffort to produce more rapid growth experiments have been car-
ried on for a number of years in which young terrapin are kept in
hothouses during the first winter. Under these circumstances they
do not hibernate, but continue to feed and grow.

Diseases are unknown among terrapins 2 years of age or more,
but many deaths usually occur among the younger individuals.
The deaths among the young up to the age of 1 year may amount to
one-third of the total number. This death rate has not differed
greatly among those placed in a hothouse for winter feeding and
the yonng that were permitted to hibernate. Advancement, however,
has been made in reducing the deaths among the winter-fed young.
The simple expedient of scalding the tanks in which the terrapin
arc held with hot water once a week was employed during the past
winter. This treatment apparently was instrumental in reducing
the death rate below that of previous years, and it greatly reduced
the amount of work necessary to keep down growths of algee and
to keep the tanks clean. )

The necessity for daily feeding the young terrapins in the hot-
house, as had become the custom, was doubted. Therefore a part of
the terrapins were fed only once every other day. The terrapins fed
on alternate days gained in growth just as rapidly as those fed
every day. Feeding on alternate days was found to save food and
to lessen the work required for preparing the food for feeding,
and also in keeping the tanks clean.

The diamond-back terrapin cultural work at Beaufort to date has
been carried on as experimental work with the view of determining
the practicability of growing terrapin in confinement. It has been
shown to the entire satisfaction of those who have conducted the ex-
periments that terrapin can be grown in confinement on a commercial
scale. The question of the practicability of hatching young in captiv-
ity, to be liberated for restocking the depleted natural grounds, has
presented itself as a secondary advantage.to be gained from this
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experimental work. During the past several years more young have
been produced at the station each year than were desired for experi-
mental purposes. Such yvoung, when about 1 year old, usually were
liberated on the marshes in the vicinity of Beaufort. In some years
only a few hundred were liberated. but a few fimes 1,000 or more
were liberated. Apparvently as a result of these few plantings
partly grown diamond-back terrapins have been seen frequently dur-
ing the past vear by fishermen and others, whereas before they were
so nearly depleted that such terrapins were seen very rarely or not at
all.  The apparent results from the limited plantings made are so
encouraging that the propagation of diamond-back terrapin for
restocking the almost depleted grounds seems highly practicable.

ECOLOGICAL AND OCEANOGRAPHIC STUDIES
CONTROL OF MOSQUITOES BY MEANS OF FISH

Experiments and observations on the use of fish, particularly the
top minnow (Gambusia affinis), as an agency for the control of mos-
quitoes have been continued by Samuel If. Hildebrand, ichthﬁologist,
assisted by Irving L. Towers, scientific assistant. This work has been
conducted in cooperation with the United States Public Health
Service and the Board of Health of Augusta, Ga. During the sum-
mer of 1923 a series of experiments was conducted designed to deter-
mine the ecflectiveness of Gambusia as agents for the control of
mosquito production in the presence of various types of aquatic
vegetation. The experiments were mainly a repetition of the pre-
vious year’s work, and were continued for the purpose of determining
the effects upon mosquito control of seasonal variations in tempera-
ture and rainfall. Mosquito production throughout the summer of
1923 appears to have been much less prolific than during the previous
vear, and the value of the fish, according to the records obtained, was
correspondingly smaller. The records, however, have not been criti-
cally studied, and it is probable that factors other than seasonal
variations in the weather may have contributed to the apparent
differences in the effectiveness of Gambusia as agents for mosquito
control.

During June, 1924, experiments again were started which, it is
believed, will cast further light upon the true value of top minnows
as agents for the control of mosquito production under a variety of
conditions. It is admitted by practically all officers engaged in
malaria control work in the south that Gambusia are, under certain
conditions, of great value, but it is also claimed by some that under
other circumstances they are valueless. The experiments that are
being undertaken are so selected and arranged that one area which,
for example, is overgrown with Myriophyllum will contain no Gam-
busia, while another area similarly overgrown will be stocked with
these fish. Weekly dippings will be made in cach area, and the num-
ber and size of the immature mosquitoes will be tabulated. Similar
-experiments have been conducted during previous seasons, and the
former work, together with the work now under way, when finally
summarized, should do much toward establishing the true worth of
the top minnow under a number of different conditions.
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The impounding of waters for various industrial purposes and the
consequent formation of artificial lakes bring about unusual condi-
tions that require special consideration if mosquito production is to
be prevented. Several such lakes in Southern States have been
examined for the purpose of securing information concerning the
cffectiveness of Gambusia for mosquito control under the various
conditions found in these impounded waters. Conferences were held
with public-health officials and recommendations made for the plant-
ing and propagation of Gambusia.

OCEANOGRAPHIC WORK

The oceanographic work conducted by the division during the past
fiscal year has practically been confined to completing investigations.
previously begun. Near the close of the fiscal year arrangements
were made for hydrographic studies in Great South Bay, Long
Island, and for some oceanographic work to be done in the region
lying between Woods Hole and Long Island and from the coast out
to the Gulf Stream. The last-mentioned region hasnot been included
in other similar work done in recent years, and it is desirable to take:
this up in order to fill in the gaps in our information.

Rapid progress has been made with the reports dealing with the:
oceanographic and biological survey of the Gulf of Maine. This.
work is being done by Dr. H. B. Bigelow, of the Museum of Com-
parative Zoology of Harvard University. Three reports are
planned, which together will cover the work accomplished. The
first paper deals with the fishes of the Gulf of Maine, their distribu-
tion, relative abundance, and such facts of their life histories as are
known. This report was in press at the close of the fiscal year
ending June 30, 1924, but has not yet been published. The second
report deals with the plankton of this region. The manuseript is
practically completed and will be presented for publication in the
very near future. The third report deals with the physical ocean-
ography. Considerable progress has been made with this report
and 1t 1s expected that it will be completed during the present fiscal:
year. When completed, these three reports will provide a compre-
hensive survey of what 1s at present known of the physical and bio-
logical factors influencing the distribution and abundance of the
food fishes of this region and will form a contribution of first impor-
tance to our knowledge of the fisheries.

The hydrographic and biological survey of l.ong Island Sound
has been discussed under the section dealing with oyster investiga-
tions, since the survey bore particularly upon conditions as they
affected oyster culture.

The work on the survey of Chesapeake Bay is well on its way
toward completion. A sufficient number of trips over Chesapeake
Bay, covering important stations at definite intervals of time have
been made and the results of collections and physical observations.
are being prepared for publication.

Reports from the following specialists are now in the hands of
Dr. R. P. Cowles: Leeches, by Dr. J. P. Moore; ascidians, by Dr.
Willard G. Van Name; echinoderms, by Dr. Hubert Lyman Clark;
sponges, by Dr. H. V. Wilson; annelids, by Dr. A. L. Treadwell;



PROGRESS IN BIOLOGICAL INQUIRIES, 1924 37

hydroids, by Dr. C. W. Hargitt; crabs, by Dr. Mary J. Rathbunj
macrura and anomura, by Dr. Waldo I.. Schmitt; amphipods,
cumacea, schizopods, pycnogonids, and isopods, by C. R. Shoemalcer.

Reports on the following are in progress, and it is hoped that they
vill be completed during the fiscal year: Meduswe, by Dr. Henry B.
3igelow ; Sagittae. by Prof. A. G. Huntsman; Bryozoa, by Dr. Ray-
mond C. Osborn; Algwe. excepting diatoms, ete., by Dr. W. H. Hoyt;
Mollusca. by Dr. Panl Bartsch ; Nudibranchia, by F. N. Balch: plank-
ton, by Dr. Bert Cunningham; Mysis, by Dr. R. P. Cowles and
M. Glassman; and fishes, by S. I¥. Iildebrand and W. C. Schroeder.

The salinity determinations have been completed by Dr. R. C.
Wells, and these, together with determinations of densities by Dr.
R. P. Cowles, and observations on temperature. wind, tide, character
of bottom, and hydrogen-ion concentration, are being studied from
a comparative point of view with special reference to the biological
data. It isexpected that Dr. Cowles will complete the report on this
phase of the work during the coming year.

STUDIES OF MARINE PLANKTON IN RELATION TO THE FISIIERIES

Young fish feed upon the minute forms of animals and plants, col-
lectively known as plankton, which are found everywhere but in
varying abundance n the sea water. Since the survival of the
voung fish depends upon the presence of the proper plankton forms,
it is important to know just which of these forms the young fish
feed upon at various stages in their development. The larger adult
fish hikewise depend ecither directly or indirectly upon the plankton
for their nourishment. They may feed directly upon the larger
plankton forms, or their food may consist of other smaller fishes
that do feed directly on plankton. The importance of these small
marine forms in the economy of fish life is therefore obvious, and
no life history of the important food fishes can be complete without
taking into consideration the part played by the plankton. The in-
vestigation of plankton forms a connecting link between the life-
history studies of food fishes on the one hand and the study of phy-
sical and chemical oceanography on the other. Only through a
study of the plankton is it possible to know how, in general, chem-
ical and physical factors affect the abundance and distribution of
the food fishes.

Dr. Charles J. Fish, attached to the Woods Hole laboratory
throughout the past year, continued his investigation of the daily
and seasonal variation in the plankton of the Woods Hole region.
The work, until July. 1923, had consisted of daily observations on
physical conditions and collections made from the end of the Bu-
reau of Ifisheries’ dock. During the summer the work was sup-
plemented by similar observations made throughout Vineyard Sound
and Buzzards Bay, the purpose being to determine the horizontal
distribution of the various planktonic organisms. Special collections
of larval fish were also made, to be used in a future investigation of
their feeding habits.

Unusually cold weather prevailing throughout the spring of 1923
had a decided effect on the summer plankton of the region. Al-
most all of the pelagic forms appeared later than usual, and some
comparatively common animals did not appear at all. The diatom
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maximum, which in 1922 appeared on June 15, did not arrive in
Great Harbor until August 9.

A very noticeable factor in the investigation in Vineyard Sound
was the direct effect of temperature on the distribution of pelagic
animals and on the breeding seasons of benthonic animals having
planktonic larvee. In the deeper waters offshore, temperatures
were found in August which compared with the late May and early
June temperatures at Woods Hole. The plankton found there also
roved to be identical with the May and June plankton of Great
Jarbor.

The annual distribution of the diatom maximum of the American
coast is very similar to that of the eastern Atlantic waters, in that
the seasons of the greatest swarmns retreat farther and farther from
the warmest months as one approaches the Tropies. A stmilarity in
the seasonal variation in European and American waters of the
same latitude is particularly noticeable, conditions at Woods ITole
corresponding to those in the Adriatic Sea. The great effect of the
arm of Cape Cod on the local plankton is again evident, for within
20 miles of Massachusetts Bay, where the seasons of diatom pro-
duction are similar to those in the Norwegian Sea, conditions com-
parable to those of the Mediterrancan and Adriatic Seas are found in
Buzzards Bay.

A report on the plankton of the Woods Hole region for, 1922 and
1923, compiled with complete records of plankton collections by the
late Vinal N. Edwards covering the years 1893-1907, was submitted
for publication during the past vear.

Through the courtesy of the Coast Guard, Doctor Fish was able
to make a three weeks’ cruise off the east coast of Newfoundland on
the Coast Guard cutter Modock, leaving Halifax on June 2. Col-
lections, which often yielded large numbers of fish eggs and occa-
%onil{lly larval fish, were made over the northern part of the Grand

anks.

ECOLOGY OF FRESH-WATER LAKES

The quantitative studies of the flora and fauna of Green Lake,
Wis., which have been in progress since 1921, werce completed in
1924. This work has been conducted by Dr. Chancey Juday. of
the Department of Zoology of the University of Wisconsin.  The
survey of the flora showed that the large aquatic plants usually
extend down to a depth of 8 meters, but in favorable localities they
reach a depth of 10 meters. The average crop of these plants in the
0—8 meter zone amounted to 13,540 pounds per acre, wet weight
(1,588 pounds per acre, dry weight). About 49 per cent of the dry
material consisted of Chara, and 20 per cent of various species of
Potamogeton. .

The standing crop of plankton in Green Lake yielded an average
of 244 pounds of dry organic matter per acre. The livinﬁ plankton
organisms weigh approximately 10 times as much as the dry or-
ganic matter, so that the live weight of this standing crop was sub-
stantially 2,440 pounds, or a little more than 1 ton, per acre. The
upper 10 meters yielded more than any other 10-meter stratum.
The horizontal distribution of the plankton was fairly uniform
over the entire lake.
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Quantitative studies of the bottom-dwelling animals showed that
the greatest variety of forms inhabited the region over which the
depth of the water ranged from 1 to 10 meters, while the 0—1 meter
zone was second In rank. The maximum number of individuals was
found in the 20—40 meter zone (6.765 per squave meter), while the
minimum number was found in the 0—7 meter zone (1,155 animals
per square meter). Five groups of organisms constituted the main
element of the population in the deeper zones, namely, Nematoda,
Oligochaeta, Pontoporeia, Chironomus, and Tanytarsus.

The weight of the bottom animals reached a maximum in the
20—40 meter zone, namely, 155 pounds per acre, live weight (30
pounds. dry weight): the minimum was found in the 0—I1 meter
zone, 32 pounds per acre, live weight (7.8 pounds, dry weight).

The weight of the dry organic matter in the average standing
crop of plankton was a hittle more than 10 times as large as the dry
weight of the entire bottom population; thus the plankton feeders
a;nong the latter have an abundant supply of food to draw upon at
all times.

A 2-year study of the nitrogen compounds dissolved in lake
waters was completed in June, 1924. Tt was found that the total
soluble nitrogen in the surface water of Lake Mendota increases
during the winter months and decreases during spring and summer.
In the bottom water it increases in summer and in winter, or dur-
ing the two periods of stratification; the minimum is reached dur-
ing the vernal and autumnal periods of circulation. The soluble
organic nitrogen, both in the surface and in the bottom water,
shows the same seasonal variations as the total soluble nitrogen.
Proteins, peptides, animo acids, and complex animo acid combina-
tions were found in solution in the various lake waters studied.

FOULING OF SHIPS’ BOTTUMS

An investigation into the nature and extent of the fouling on
ships’ bottoins was begun in September, 1922. This work is carried
on by Dr. J. P. Visscher, temporary assistant, in cooperation with
the Burcau of Construction and Repair of the Navy Department.
The object in view is to secure data that may be applied in prevent-
ing the attachment of the fouling organisms to the ships’ bottoms
which will show what conditions are most conducive to fouling, and
from which proper docking intervals for ships of various kinds and
with various historics may be determined.

Examinations regarding the nature and extent of the fouling on
the bottoms of 175 vessels have been made since this investigation
was begun. Of these. more than 100 were made during the past
year. these representing approximately equal numbers of commercial
and naval craft. ¥From these data the following conclusions can be
drawn:

1. Fouling occurs almost entirely while vessels are in port.

2. Vessels that are never in port for more than a few days at a
time, and whose next port of call is at a considerable distance,
rarely if ever accumulate much fouling.

3. Fouling in north Atlantic waters 1s caused, in the order of their
importance, by barnacles, hvdroids. alge, bryozoa, ascidians, and
by other growths of much less importance.
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4. There is an important and specific relation between light and
the nature and extent of the fouling of ships’ bottoms.

Experiments have been conducted to determine the reactions to
fight of the organisms commoenly causing fouling. These show
that for certain species, both of barnacles, bryozoa, and tunicates,
the larve are negative to light at the time of attachment.

Collections of adult barnacles and of various data regarding
breeding habits, at various stations on the Atlantic coast and at
different periods throughout the year, have been made to determine
the seasonal occurrence and distribution of the “ infective stages”
of the barnacles.

Studies of the life histories and of the factors determining dis-
tribution of several species of barnacles have been made.

INVESTIGATIONS PERTAINING TO FISH-CULTURAL OPERATIONS
PATHOLOGY OF FISHES

Investigations on Octomitus salmonis, a parasitic flagellate of
trout, were continued during the year by the pathologist, Dr. H. S.
Davis, and the life history has now been almost completely worked
out. It has been found that this parasite is often associated with a
parasitic ameeba, and that the cysts of the latter have been mistaken
by some investigators for those of Octomitus, The vegetative
stages of the ameba are found only in the stomach, and the cysts
formed here pass into the intestine, where their common occnrrence
along with Octomitus has led to their being identified as cysts of
the latter. As a matter of fact the cysts of Octomitus have o very
different appearance and when once seen can never be confused with
those of amaba. After becoming encysted the organism divides
into two equal parts, each of which shows the essential features of
the flagellated forms except that they lack flagella. The later his-
tory of the cysts has not yet been worked out, but there can be little
doubt that it is by this means that infection 1s spread from one fish
to another.

The amceeba that develops in the stomach, where it is often very
abundant, does not appear to appreciably injure the host, but its
life history. which has been only partially worked out, exhibits some
very remarkable and interesting features. _

A severe epidemic among the fish at the Wytheville (Va.) station
during March and April, which was accompanied by heavy mor-
tality, was found to be due to Octomitus, the parasites being ex-
cessively abundant in the intestines of the infected fish. Ordinarily
only fingerlings from about 114 to 3 inches long appear to be se-
riously injm'eﬁ by the presence of the flagellate, although they may
interfere more or less with the growth of larger fish. While these

arasites are undoubtedly present at nearly all trout hatcheries, it is

elieved that the outlook is distinctly encouraging and that as a
result of improved methods of caring for the fish the loss from this
source need not be serious.

Very encouraging results have been obtained in preventing thyroid
tumor in trout by the administration of iodine. In one lot of over
1,200 rainbow trout at the Wytheville station, which were badly in-
fected with this disease, no new cases have appeared since beginning
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the iodine treatment in May, 1923. In this case small quantities of
iodine were added to the food, which is believed to be more effective
than when added to the water.

During the year a brief paper describing a method for controlling
a disease common among aquarium fishes caused by Ichthyoph-
thirius was published (Bureau of Fisheries Document No. 959).
This was prepared by H. F. Prytherch, scientific assistant. In this
paper the author describes two methods of combating the disease,
the first by the use of external applications of aluminum sulphate—
a 5 per cent solution for dipping and a 3 per cent solution for brush-
ing or rubbing the fish. It also was found that the application of
a 3 per cent solution applied to the diseased parts of fish infected
with Saprolegnia gave excellent results. The second general method
deseribed for combating Ichthyophthirius is entirely mechanieal
and consists in arrangements for disinfection of the tanks and the
removal of the parasites after they have left the fish.

The pathologist has on numerous occasions been called into con-
sultation by fish-culturists and various IFFederal and State organiza-
tions regarding the cause of and remedies for unusual mortalities
among fishes,

NEW METHOD OF OXYGEN DETERMINATION

In many biological investigations, particularly in field work, in-
formation concerning the dissolved oxygen content of a water sample
is essential. Such knowledge is no less valuable to the fish-culturist,
since in hatcheries, aquaria, fish cars, and in planting fish the wel-
fare of the specimens is dependent upon a sufficient aeration of the
water. Very accurate information on the oxygen content of water
can be obtained by analytical methods, but the apparatus is break-
able and cumbersome and some knowledge of chemistry is necessary
for its manipulation; a simple method for this determination with
a minimum of apparatus has hitherto been lacking. M. C. James,
scientific assistant, has developed a method that promises in some
degree to satisfy such requirements.

PHYSIOLOGY AND NUTRITION OF FISHES

Experiments to determine the effects of vitamin deficiency on
fish were carried on under the direction of Dr. H. S. Davis at the
Fairport (Iowa) station during July and August, 1923. While these
-experiments were not entirely successful, owing to the practical im-
possibility of preventing the fish from getting small quantities of
natural food, the results obtained are of considerable interest.

In these experiments young carp, buffalofish, bluegill sunfish,
and bullheads were kept on (ﬁets that lacked one or more of the
various vitamins. In the case of each species the fish were divided
into five lots. One lot, the controls, was fed a well-balanced diet,
rich in vitamins. A second lot was fed a ration that contained no
vitamins, while the remaining three lots were given rations that
lacked either the A, B, or C vitamins.

Of the four species of fish used in the experiments, the carp were
found to be most satisfactory, and for this reason only the results
-obtained with this species are given here. However, it should be
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pointed out that while not as conclusive, the results obtained with-
the buffalofish, bluegills, and bullheads are. zo far as they go, in
complete accord with those obtained in the carp experiments.

In all the lots fed vitamin-deficient diets the mortality was very
high, ranging from 45 to 67 per cent in the various lots, while
in the controls, consisting of 44 fish, there was no loss during the
course of the experiment. Strangely enough all of the fish made a
good growth. This may possibly be explained by the fact that they
all obtained some natural food, which, of course, contained vitamins.

The most characteristic symptoms were produced by the lack of’
water soluble 3. Many of the carp fed on a diet containing no B
vitamin developed characteristic convulsions after a time. On being
alarmed they would dart rapidly to and fro, dashing their heads
against the sides of the trough and leaping from the water. After
a short time they would stiffen with convulsive shudders and sink
quietly to the bottom. Recovery usually took place within a few
minutes, after which the fish appeared perfectly normal for a time.
The intensity of the paroxysms increased from dav to day until the
fish eventually died. At different times several fish that had devel-
oped convulsions were removed and given food containing 10 per
cent of yeast. The effect was almost immediate, the fish appearing
perfectly normal on the following day.

Many of the carp given a diet in which only water soluble C was.
absent developed white patches on the gills. Such fish invariably
died, although there was no evidence of infection by bacteria or other
organisms. Although the mortality was high in the case of carp
fed on a diet lacking fat-soluble A only, there were no characteristic
symptoms and no evidence of infection of the eyes. This is in accord
with the experiments on mammals, it being generally conceded that
the xerophthalmia which develops is primarily due to failure of the
tear glands to function, as a result of the absence of vitamin A.

These experiments demonstrate that vitamins are just as essential
to fish as to higher vertebrates, but there is still much to be learned
regarding the specific effects of vitamin deficiency. It is planned to
carry on similar experiments with fingerling trout at the White
Sulphur Springs (W. Va.) station, where the food supply can be
more efficiently controlled than at Fairport.

In connection with the investigations at Fairport a series of experi-
ments with fingerling trout was undertaken at the Manchester (Towa)
station. The primary purpose of these experiments, which were
carried on by M. C. James, was to develop a more satisfactory diet
for use at trout hatcheries. Since the foods usually given trout are
believed to be more or less deficient in vitamins. it was felt that
possibly much of the mortality at the hatcheries might be primarily
due to this cause. The results to date have fully confirmed this
view. It has been found that better growth and lower mortality
in rainbow fingerlings can be secured by the addition of vitamins .\
and B to the diet, whether liver or heart. The best sources of these
vitamins are cod-liver oil and yeast. Attempts at substitution of
other sources were unsatisfactory. Various mixtures were used, but
up to the present no diet has been found to surpass beef heart and
sheep liver to which a sufficient amount of cod-liver oil and yeast has
been added. The former diet (heart) is the most valuable, showing
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‘both increased growth and lowered mortality over the liver, oil, and
yeast diet.

These experiments, on a more extensive scale, are being continued
-during the summer of 1924 at the White Sulphur Springs (W. Va.)
station, and the results to date are in complete accord with those of
the Manchester experiinent. Similar experiments with both finger-
ling and brood fish under ordinary hatchery conditions have also
been undertaken at the Erwin (Tenn.) and Wytheville (Va.) sta-
tions. As a result of these experiments it is believed that by the end
of the season it will be possible to prescribe a diet distinctly superior
to those now in use at the various trout hatcheries. :

For a number of years investigations in the physiology and nutri-
tion of fishes and other aquatic animals have been carried on in co-
operation with the University of Wisconsin. During the year Dr.
W. A. Kenyon has completed a study of the digestive enzymes of
representative fresh-water fishes. The carp, which has no stomach,
shows no evidence of peptic digestion. The enzymes of fishes are
found in general to have the greatest digestive action at about the
same temperature as in mammals.

Prof. A. S. Pearse and Miss A. I.. Hintze have for a year fed tur-
tles on certain natural foods and on synthetic rations of pure foods.
Painted turtles, gophers, and terrapins were kept in steam-heated
tanks. The foods used were lettuce, egg, meal worms, and mixtures
of dextrin, casein, cod-liver oil, yeast, salts, and sand. ISach turtle
was weighed weekly. Individuals fed on “complete ” rations rarely
died and showed marked increases in weight. It is believed that
satisfactory data on the rate of growth of turtles of different ages
has been obtained. The lots fed on rations that were deficient in
vitamines showed a higher rate of mortality and did not grow, or
lost weight. Dr. S. Lepkovsky is now making chemieal analyses of
all the turtles that were used during the feeding experiments.

. S. Hathaway is investigating the relation of temperature to the
metabolism of fishes and other aquatic animals. Data have been
accumulated on the ability of fishes of various ages to withstand
changes in temperature, the amount of food eaten, oxygen consump-
tion, and carbon-dioxide output. Younger fishes are found to
possess wider ranges of tolerance and greater powers of adjustment
than older individuals. Species that range through a variety of
habitats apparently have greater ability to endure extreme varia-
tions. In general, the amount of food consumed is greater at higher
temperatures, up to about 30° C.

EXPERIMENTAL WORK IN FISH CULTURE

IExperiments in the culture of seven species of fish have been con-
ducted at the Fairport station during dle year.

Both the lake sturgeon, Acipenser rubicundus, and the shovel-
nose sturgeon, Scaphirhynchus platyrhynchus, were given consider-
able study with the object of developing a method of culture for
them. Attempted pond culture of the shovelnose sturgeon in one
of the station’s ponds did not prove successful, but was considered
worth repeating with modifications to more closely approximate
natural conditions.
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Another fish considered of sufficient importance to warrant culture,

if it could be developed, was the sheepshead, 4 plodinotus grunniens.
Pond culture was attempted without success, while in addition a
study was made of its life history at Lake Pokegama. Many hun-
dred slides of the scales and carefully ground otoliths of the sheeps-
head were prepared during the summer season by Mr. Southall and
two temporary assistants in order to determine the ages of the fish
examined and to compare these ages with the condition of the re-
productive organs so that the spawning habits might be more fully
understood. _
- Pond culture of the paddlefish, Polyodon spathula, was attempted.
As a number of these fish had been in the reservoir for 10 years
without any results, some were placed in a pond and various pos-
sible spawning conveniences added, such as barrels and sunken tree
tops, in the hope that the fish might be induced to spawn. No re-
sults were obtained. The work was done rather blindly, as previ-
ous attempts by various investigators to become acquainted with the
spawning habits of these fish under natural conditions had not been
successful. The commercial value of the fish, which is fast being
depleted, was considerved sufficiently great to warrant the considera-
tion given it.

An effort was made to use channel catfish as pondfish, with the ex-
pectation that they might forage sucecessfully for themselves. much
as the bluegill has done in the so-called farm pond. A number of
channel catfish fingerlings were placed by themselves in certain
ponds in the spring and removed in the fall. The available food
supply in these ponds was evidently unsatisfactory, for the growth
of the fish was insignificant, while one of the two ponds had « very
heavy mortality.

Since the buifalofish, once of great commercial importance in the
Mississippi and its tributaries, has been greatly depleted within the
last few years, it has acquired an increasing interest. An effort was
made to determine its value as a pondfish. A bad turn of weather,
with a resulting heavy drop of temperature, and certain other difii-
culties, apparently interfered with the spawning of the fish in
the ponds in which they were placed. nder the circumstances
the obtaining of over 12,000 young buffalofish from 26 adult /r£/0bus
hubalus may be considered very satisfactory, and excellent future
returns are anticipated.

Work with the channel catfish was continued. Twelve pairs of
catfish produced an average of 4,000 fingerlings each. It is thought
that su%‘icient work has been done with the channel catfish so that
its culture on a large hatchery scale may now be undertaken.

The so-called farm pond was conducted as usual. The purpose
of this pond has been explained in detail in previous annual reports.
The bluegill sunfish was used as heretofore, and production was
at the rate of 304 pounds per acre. This compares with 440 pounds
in 1922, 374 pounds in 1921, 333 pounds in 1920, 208 pounds in
1919, and 286 pounds in 1918. The same pond was used each year,
and no fish food was added to the natural supply in the pond.
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THE BIOLOGICAL LABORATORIES

Work at the Woods Hole (Mass.) biological laboratory was con-
ducted on a somewhat larger scale than at any time since the war.
During the summer of 1923, and again in 1924, the laboratory was
opened to investigators not in the regular employ of the bureau.
Close cooperation has been maintained with the Marine Biological
Laboratory.

The facilities of the laboratory were made use of during the entire
yvear by regular employees, including Dr. C. J. Fish and Marie
D. P. Fish, working respectively on the Elzmkton and the larval
fishes of the Woods Hole region. Dr. P, S. Galtsofl also did here
much of the Iaboratory work in connection with the hydrographic
and biological survey of Long Island Sound.

During the summer of 1923 Dr. J. P. Visscher carried on at
Woods Hole researches in connection with his study of the fouling
of ships’ bottoms. Special investigations for the bureau were also
conducted by Dr. C. B. Wilson and Dr. R. E. Coker. The other
investigators, 13 in all (of which 4 were present for a few days only),
were engaged upon independent investigations of more or less direct
interest to the burecau.

The laboratory was opened again in June, 1924, with Dr. W, H.
Rich acting as director. At the close of the fiscal year 13 inde-
pendent investigators had availed themselves of the facilities of
the laboratory, and applications on hand indicated that all avail-
able space would be occupied before the summer was over.

The Woods Hole laboratory is especially well located as a center
from whicl to carry on investigations of the important fisheries of
the North Atlantic. This laboratory unquestionably should be the
base for studies on the cod, pollock, haddock, mackerel, halibut,
flounders, lobsters, oysters, and many other important food fishes.
Proximity to the fishing grounds, adequate laboratory, library, and
dormitory facilities, and a good harbor for boats needed in these
investigations are all prime requisites for eflicient work. and the
Woods Hole laboratory affords all of these. Tt is believed that the
time has come when the laboratory should be provided with a
permanent resident director and kept open the entire vear for in-
vestigators who are working on fishery problems. This could be done
at very little added expense other than the director’s salary.

The situation at the Beaufort (N. C.) biological laboratory has
remained much the same as last year. Inadequate salaries have made
it impossible to secure a competent scientific director, so that the
only work of consequence carried on is that of terrapin culture. Tt is
expected that when the reclassification bill passed by Congress is
made cffective for field employees it will be possible to secure the
type of men needed to develop the scientific work in fishery prob-
lems of the South Atlantic for which this station is admirably
fitted. During the summer of 1923 the facilities of the laboratory
were made available to the Navy Department, and several investi-
gators were present who were engaged in work relating to the pre-
vention of the fouling of ships’ bottoms. Several independent inves-
tigators were also present. The laboratory was reopened near the .
close of the fiscal year and is being used again by the Navy Depart-
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ment and a few other workers. Dr, J. P. Visscher is conducting
here experiments in connection with his study of the nature and
extent of the fouling of ships’ bottoms.

At the Key West (Fla.) biological station little work of a scien-
tific nature has been possible. 'The lack of a laboratory building is
mainly responsible for this, and it is hoped that adequate facilities
for conducting investigations may be provided in the near future.
The director, Isaac Ginsberg, has succeeded admirably in improving
the condition of the grounds, which are now considered to be the
equal of any in Key West. As opportunities were presented, collec-
tions of the local aquatic fauna and observations on the fish and
fisheries were made.

The work of the biological laboratory at IFairport, Jowa, has been
frequently mentioned in the preceding pages. This station is the
center from which investigations relating to fresh-water mussels
and the fishes of the Mississippi Valley are conducted. During the
summer months the laboratory was open to independent workers,
and at various times during the year special investigations by reg-
ular employees were made here. The director, R. I. Barney,
resigned during the year. T. K. Chamberlain has been appointed
acting director, and has been materially aided in the work by the
advice of Dr. E. P. Churchill, of the University of South Dakota.
H. Walton Clark and Chester N. Blystad, scientific assistants con-
nected with the Fairport laboratory, also resigned during the year.

In addition to the regular work of the laboratory, aid and advice
has frequently been given by the scientific staff to various govern-
mental and private organizations in matters pertaining to the con-
servation of the fisheries. Conferences have been attended and sur-
veys made. The work of the station enjoys the confidence of those
primarily interested in the commercial fisheries and the aid and
support of scientists in the Middle Western States.

O
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INTRODUCTION

A highly important event in connection with the Alaska fisheries
industry in the year 1923 was the visit to the Territory of President
Harding and his official party, on which occasion attention com-
mensurate with their importance was given to the fisheries prob-
lems. In addition, the Commissioner of Fisheries, accompanied by
Senator Jones and Representative Hadley of Washington, spent
about two months in Alaska, making detailed studies of the salmon
and fur-seal fisheries.

IFishery operations within the Alaska Peninsula Fisheries Reser-
vation and the Southwestern Alaska Fisheries Reservation were in
accordance with the regulations promulgated late in 1922. Counts
of spawning salmon were made through weirs at Alitak, Chignik,
and Karluk, The special studies begun in previous years on the
life history and migration routes of salmon were continued. This
work was carvied on in the Alaska Peninsula region. Investiga-
tions of clam resources were conducted in Central Alaska.

The bureau’s regular 1personnel for the protection of the salmon
fisheries was considerably augmented during the active season by
temporary employees, mostly stream guards. Nine vessels owned
by the bureau were regularly employed on patrol work, and in
addition a number of small boats were chartered for brief periods
for the same work. Stream markers previously erected werc main-
tained and a number of new ones added.

Transportation of Government employees and supplies for the
Pribilof Islands was chiefly by vessels of the Navy and Coast
Guard. There was, however, some transportation of employees and
freight on commercial vessels. The bureau’s power schooner Eider
rendered supplementary service also.

An important undertaking initiated this season was the marking
of about 10,000 of the 3-year-old male seals reserved for future
breeding purposes. The work of blubbering fur-seal skins at St.
Paul Island was extended to include all the skins taken at that
island during the active sealing period. The total take of fur-seal
skins at the Pribilof Islands was 15,920, of which 12,841 were
secured on St. Paul Island and 3,079 on St. George Island. In the
season of 1923-24 there were secured on both islands 787 blue-fox
selts and 15 white-fox pelts, a total of 802. Forty-eight Pribilof

slands blue foxes were sold to fox farmers in Alaska.

- Two sales at public auction of sealskins taken on the Pribilof
Islands were held at St. Louis in 1923 by the selling agents of the
department. The fox skins taken in the season of 1922-23 were
disposed of at one of these sales also. )

Acknowledgment is made of the invaluable assistance rendered
by Edward M. Ball and Henry D. Aller of the Alaska service
in the compilation and preparation of much of the material appear-
ing in this document.

TRIP OF PRESIDENT HARDING TO ALASKA

The most notable event of the year in Alaska was the visit of
President Harding, who was accompanied by Secretary Hoover, of
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the Department of Commerce; Secretary Wallace, of the Depart-
ment of Agriculture; Secretary Work, of the Department of the
Interior; Speaker Gillette, of the House of Representatives: and
other prominent men. An extended tour of the Territory was made,
and numerous hearings on the workings of the various departments
of the Federal Government dealing with Alaskan matters were
held in an effort to discover any real troubles that might exist.
Secretary Hoover conducted public hearings at Juneau on July
10, Fairbanks July 16, Nenana July 16, Anchorage July 17, Seward
July 18, and Cordova July 20, with a view to securing first-hand
information in regard to fishery conditions in Alaska. These
hearings were very valuable in view of the necessity for further
fishery protective measures. On July 22 Secretary Hoover made a
trip from Sitka to Biorka Island and return on the bureau’s patrol
boat Widgeon. The bureau was represented on the presidential
inspection of the fisheries by E. M. Ball, assistant agent.

The last public address made by President Harding in Seattle on
July 27 contained the following relating to the fisheries:

The greatest Alaskan industry stands in an entirely different relation than
eithier gold or copper. I refer to the fisheries, which in present wealth-pro-
ducing potency far exceeds the mines, In fact, the fisherles product is now in
value more than double that of all metals and minerals. It is too great for
the good of the Territory, for if it shall continue without more general and
effective regulation than is now imposed it will presumably exhaust the fish
an¢d leave no basis for the industry..

One must know the natural history of the salmon, the suprenely important
Alaskan fish, to appraise the fisheries problem. We do not need to enlighten
Pacific coast people, who understand the subject, but many others lack
understanding. The salmon normally begins and ends hig life in fresh water
but grows and lives in the ocean. A school of small fish, hatched in a partice-
ular stream, go out to sea and are lost for a period of years. In that same
time they grow into the magnificent creatures we all know. Then they return,
with seemingly unerring instinct, to the very stream in which they were
hatched, to reproduce their kind and then to die. They congregate on their
way back into great schools, plowing their way up to the streams of their
nativity. TFull grown and perfectly conditioned, they are now ripe for the
enterprise of the fisherman and the canner. Their habit of traveling in
schools is their undoing; for the fishermen with their nets and traps literally
scoop entire schools into their gear, and thus gradually exterminate the entire
fish population of a particular small stream. Thereafter that stream will be
bharren unless a sufficient proportion of the school is permitted to escape to
spawn and perpetuate it. Too often this does not happen, as is proved by the
history of both our Atlantic and Puaeific coast salmon fisheries and the record
of fisherfes elsewherc which depend on fish with similar life babits. The
progressive disappearance of salmon along our coasts from Californin north-
ward Is a story whose repetition ought to warn us to protect it in Alaska
hefore it is too late. The salmon pack not only represents nine-tenths of the
output of Alaska’s commercial fisherjes, but it is an important contribution
to our national food supply.

It is vastly more easy to declare for protection and conservation of such a
resource than to formulate a practieable and equitable program. IPish hateh-
aries have heen established to restock streams, bhut the results are still econ-
jectural and controversinl.  Argument is advanced for the nbolitlon of one
method of fishing in one spot, the condemmation of another type in another,
and so on, until there ix confusion of loeal controversies which no specific and
exclusive prohibition will solve, Even in his eruder pursuit of the fish in-
dustry, the Indian seeks for himself the device which he would have denied to
the canner. DBut there is encourngement in the almost ynanimous agreement
in Alaska that regulation must and shall be enforeed, and we must apply a
practical wisdom to the varied situations as the salvage of the industry de-
mands.  Against any kind of prohibition it is urged that the immense invest-
ment in Alaska’s fisheries and canneries would be greatly injured by such a
reduction of the cateh. To this it may well be replied that the canneries
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would better have their catches restricted by Government regulation for a
time than exterminuted in a few years through their own excesses. By the
establishment of reserves along sections of the coast we have already accom-
plished much. DMore restriction is necessary and urgent. The conservation
must be effected. If Congress can not agree upon i program of helpful legis-
lation, the reservations and their regulations will be further extended by
Executive order. There is an obligation to the native Alaskan Indian which
conscience demands us to fulfill. Moreover, the salvation of the industry is
no blow at vested Interests; it is a step toward protected investment and pro-
moted public welfare. We have invited cooperution, and in the great majority
of cases it has been cordially and intelligently extended, If there is defiance,
it is better to destroy the defiant investor than to demolish a nationu! resource,
which needs only guarding against greed to remain a permanent asset of in-
calculable value. Moreover, we have ever to guard against the appeal of the
demagogue, whose play on popular prejudice for political advantage has no
place in the solution of the great problems of national conservation.

VISIT OF THE COMMISSIONER OF FISHERIES TO ALASKA

The Commissioner of Fisheries spent practically the entire months
of July and August on an inspection trip to various parts of Alaska.
He was accompanied by Senator W. I. Jones and Representative
L. H. Hadley, both of the State of Washington. During a good

art of the time while away from Seattle the party traveled on the

oast Guard cutter Unalga.

Visits were made to the fisheries of southeastern, central, and
western Alaska, including Bristol Bay. From July 15 to 18 the
party was at the Pribilof Islands. On the return the week from
August 18 to 25 was spent on the bureaw’s patrol vessel Widgeon,
thus enabling the party to visit numerous fishing centers and streams
in southeastern Alaska.

In view of the serious decline threatening the salmon fishery in
various parts of Alaska, it is regarded as extremely fortunate that
an inspection of the situation could be made as outlined above.
Valuable first-hand information was thus acquired for use in shap-
ing future legislation and determining policies in respect to the
administration of the fisheries of Alaska.

FISHERY INDUSTRIES

As in corresponding reports for previous years, the Territory of
Alaska is here considered in the three coastal geographic sections
gencrally recognized. as follows: Southeast Alaska, embracing all
that narrow strip of mainland and the numerous adjacent islands
from Portland Canal northwestward to and including Yakutat Bay;
central Alaska, the region on the Pacific from Yakutat Bay west-
ward, including Prince William Sound, Cook Inlet, and the southern
coast of Alaska Peninsula, to Unimak Pass; and western Alaska,
the north shore of the Alaska Peninsula, including the Aleutian
Islands westward from Unimak Pass, Bristol Bay, and the Kus-
kokwim and Yukon Rivers. These divisions are solely {for statistical
purposes and do not coincide with districts made under reservations
created during the calendar year, which include areas from both
the central and western statistical divisions.

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 that were the objects of
special investigation or inquiry.
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WATERS CLOSED TO COMMERCIAL FISHING

No additional Executive orders were issued during the calendar
year 1923 in regard to waters of Alaska. The restrictions and
limitations imposed by previous orders of the Department of Com-
merce prohibited all commercial fishing in the streams and lakes
of Alaska and within a zone extending 500 yards off the mouths of
all streams, with the exception of the Ugashik and Karluk Rivers,
where, owing to peculiar geographic conditions, certain specific
districts remained open to fishing. Executive orders previously
issued remained in effect with regard to the Afognak Forest and
Fish Culture Reserve, Aleutian Islands Reservation, Yes Bay and
Stream, Annette Island Fishery Reserve, Alaska Peninsula Fish-
eries Reservation, including the waters of the Aleutian Islands
Reservation, and the Southwestern Alaska Fisheries Reservation.

ALASKA PENINSULA FISHERIES RESERVATION

In the season of 1923 fishery operations in the Alaska Peninsula
Fisheries Reservation were carried on under 12 formal permits
issued by the Secretary of Commerce, as shown in the table below,
which gives also the pack of canned salmon in the reservation.
A permit (No. 13) was 1ssued also to George Albert, of Port Heiden,
for the salting of not to exceed 700 barrels of all species of salmon.
No fishing was done under this permit. Permit No. 70 was issued
to the Union Fish Co. for 10 stations and Permit No. 86 to the
Brown Fishing Co. for two stations for codfishing operations in
the reservation. In addition, 28 permits, of which 8 were for cod-
fishing, were issued by Agent Dennis Winn and Assistant Agent
Lemuel G. Wingard for minor fishery operations within the reserva-
tion. Most of the permittees sold their catch of salmon to canneries
in the respective districts.

Pack of canned salmon under permits in the Alaska Peninsula PIisheries
Reservation, Alaska, in 1923

Pack
Per- -
mit| Name of permittee Location ‘I\nl]o‘[
No. en

| H
Cohos | Chums| %gg{(‘m Kings; Reds | Total
1‘ :

| | P
—— — = . —

|
Cases | Cases Cases] Cases | Cases | Cages | Cases

1 Al%sk;) Packers Asso- | Chigoik......... 50, 000 535 | 1,787 ; 286 I 15 | 20,075 | 23,298
clation.

2 | Columbia River Pack- |._._. (s [ JOU 50, 000 510 | 2,000 , ........ 2]20,701 | 23,278
ers Association. i

3 N;)rtlé/westorn Fisher- |.___. [$1 T 50, 000 420 | 1,896 185 . 59 | 20,769 | 23,309
es Co.

4 | Shumagin Packing Co.] Squaw Harbor..| 50,000 ; 3,887 | 15,235 | 3,511 | 83 ;27,284 | 50,000

6| P.E. Harrls & Co..... Isanotski Stralt.; 70, 000 600 | 7,637 204 200 | 33,408 [ 42,328

6 | Pacific American Vish- | Tkatan.._....... | 1,611 444 | 45,060 | 62 242

76,000 1 924 | 9,304
eries, !

..... do King Cove..

7 . 16,435 | 000, 10]28,782| 48,81
8 : Everett Packing Co.___; llerendeen Bay . 408 , ........ I 67 | 12,4006 | 12,881
9 | Fidalgo Island Pack- |.___. TS RN PO, : ) ‘

ing Co. ' | i , )
10 | Pacific American Fish- | Nelson Lagoon..| 25,000 1l 1] | g7g | ( 1,676 | 43,008 | 47,470

eries. :
11]..... do.ee i Port Moller.. ... [ l
12 | Phoenix Packing Co...| Herendeen Iiny., ........ [ I

b LTTY WO IR [ ‘ 7,500 | 56,646 | 0,767 : 2,655 {257,990 | 331,048
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Fighery permits issued by local representatives of Bureaw of Fisherics in
Alaska Peninsula Iisherics Reservation, Alaska, in 1923

SHUMAQGIN DISTRICT

Per-
Eit Namse of permittee Locality Operations
NO.
1-W | A.Ostermark._ ..o ooooiiaaooo Popof Strait, Acheredin Bay, and [ Salmon flshing
West Nagal Strait.
2-W | Harry Olsen. . ... ioooemaiiee o feaans L2 S R Do.
3W | N.H.Johnson.....cooccoommeomacacan Popol Strait and West Nagai Stry Do.
4-W [ S, Brandel. ... .. ... alll. Paul and Jacob Islands._ .. ... Do.
5W | Sem Larsen. .. . ... . .ooo..oooo. Popof Strait and West Nagal Strait. __ Do.
W | August Lindquist_._ ... .. .__.___ QOrzenol Bay._.._.. Do.
7-W | Andrew Hanson. .. ... ... Baralof Bay..._._... Do.
8-W | Chas. Christlansen___.__.._________...__ Sandy Cove and Cog | Do.
W | A, Grosvold. ... ... ... Sand Point and Unga Strait. Do.
10-W | J. Olsen Nagai Island. _. .- Do.
11-W | A, Pedersen an Simeonof Island Do.
12-W | R. (rosvold Little Koniuji s Do.
13-W | R. Reeve....... East Nagal Stra Do.
14-W | Chas. McCallu Do.
16-W | Knut Knutsen. Do.
20-W | EdJohnson.._____ ... _..............iBarneCove._ .. ... .. ... ... ... Do.
21-W i H. Sharpneck, W. . San Diego, and Ivavof Bays, Do.
8. Larsen, and H. Olsen. and Stepovak Flat.,
25-W | S. Brandel R Cod fishing
i

IKATAN DISTRICT .

15-W | Porter and Wolf.._.._..oc cimimicianas | Belkofsky Bay ond Deer Island...... Sslmon fishing.
17-W  Peter E. Nielsen.. Cold Bay .. . Do
18-W . Edward 8mith _..| King Cove. Do.
19-W  Chas. Hansen and Oscar Longsmith_.| Boiler Point to Whalcbone Bay .- Do.
23-W ' Oscar Vanper_._... I, . Isanotski Stradt . .o ... ! Do.
24-W | Fred Brandel . _............ I l ...................................... - Cod fishing,
PORT MOLLER DISTRICT
22-W | M. ](Junderson, Peterson and Mich- | Nelson Lagoon....... R, Salmon fishing.
aelson.
ALEUTIAN ISLANDS DISTRICT
W-1 | San Juan Fishing & Packing Co...._. Unalaska and Akutan Pass__......... Cod fishing.
W-21 A, C. G088 o eovimreaaccacccaccacoann Umnpak and Nikolski Bay.. Salmon fishing.
VR H. Larson. .o ieeiiieaaaees TUmnak Island Do.

Revised regulations for the administration of the Alaska Penin-
sula Fisheries Reservation were issued under date of October 25,
1923, as follows:

By virtue of authority conferred by Executive order of February 17, 1922,
creating the Alaska Peninsula Fisheries Reservation, including the waters of
the Aleutian Islands Reservation, the following regulations are hereby prom-
ulgated:

1. For purposes of administration the following districts are established:

(¢) Port Heiden district.—Extends along the Bering Sea shores of the
reservation from its castern Jimit to the one hundred and sixtieth merldian of
west longitude.

(b) Port Moller district—Ilixtends along the DBering Sea shores of the
reservition from the one hundred and sixtieth meridian of west longitude to
the north entrance of Isanotski Strait (otherwise commonly known as FFalse
Pass), which forms its western boundary.

(ey Ikatan  district.—Includes TIsanotski Strait south of its northern
entrance, the waters surrounding Unimak and the Sannak Islands, and the
waters to the eastward along the Pacific shores of the reservation to the
one hundred and sixty-first meridian of west longitude. $
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(d) Shwmagin district.—~Includes.the Shumagin Islands and the mainland
shores and islands of the Pacific side of the reservation from the one hundred
and sixty-first to the one hundred and fifty-ninth meridian of west longitude.

(¢) Chignik district.—Extends from the one hundred and fifty-ninth merid-
ian of west longtitude along the D’acific shores of the reservation to its east-
ern margin,

(f) Alcutian Islands district.—Waters over which the United States has
jurisdiction from Unimak Pass westward throughout the Aleutian Islands
Reservation, :

2. No corporation, company, or person operating for his own account shall
engage in fishing or in the preparation of fishery products of any desecription,
including salmon, clams, crabs, herring, halibut, and cod, except for personal
or fumily use and not for sule or burter, within the above specified districts
without first securing a permit from the Secretary of Commerce, Applicy-
tions for permits covering minor fishery operations by local residents shall
he made before the beginning of the fishing season to representatives of the
Department of Commerce in Alaska authorized to Issue such permits. Appli-
:ations for all other permits shall be made on or before October 1 of the pre-
ceding year to the Secrefary of Commerce, Washington, D. C., and shall give
full information on the following points:

() Name and permanent address of person or corporation desiring permit.

() Character of business proposed, whether fishing, or canning, salting, ov
otherwise curing fish.

(¢) Location and capacity of plant. If a cannery, state number of lines
of machinery and whether for pound or half-pound cans.

(d) Xumber and kind of cach class of fishing gear desirved, and loeation
where same is to be operated.

(¢) "The quantity which it is.desired to pack. In regard to canned salmon
the wmount shall be stated upon the buasis of 48 one-pound cans par case.

(f) It application is for continuance of operations previously conducted.
the pack of salmon by species, and of otlher fishery products, and the amount
of ench class of gear operated in the next preceding season must he shown.

(y) Aftlidavit as to correctness of fucts set forth in the application must
be mude by competent authority.

3. Permits will specify the amount of pack allowed, if it be limited, und the
character, extent, and locality of fishing operations,

4. Transportation of fresh salmon for canning, salting, or otherwise pre-
serving will not be permitted between any two districts within the reserva-
tion or between any distriet within the reservation and any outside distvict.

3. The pack of each salmon cannery shall be made exclusively from the
proceeds of the fishing gear specifically allotted to it, except as provided in
section 7. Transfer of salmon from one plant to another will not he permitied.

6. Increase in the capacity of any cunnery by instulling additional equipment
is prohibited.

7. Natives and other local inhabitants who have sceured individual permits
wminy sell salmon or other fishery products to operators of plants situated in the
sume district, but such fish or fishery products shall, unless otherwise specified,
be included in the pack lmit which has been allotted to the plant purchasing
themn.

8. Fox farmers may take and prepare salmmon or other fishery products for
fox feed in all legal ways, but permits must be secured from the Secretary of
(‘fommerce or from some representative of the department in Alaska authorized
to issue permits.  Salmon lawfully taken may be used for codfish bhait.

0. The minimum size of razor clums taken for canning is fixed at 414
inches in total length of shell. Not more than 5 per cent of the clams used in
any cannery may measure less than this minimum.

10. These regulations shull be subject to such annual revision by the Sec-
retury of Commerce as may appear advisable in view of the investigation and
the experience of the preceding season, They shall be in full force and effect
immediately from and after date of issue.

SOUTIHIWESTERN 4ALASKA FISHERIES RESERVATION
Fishing operations in the Southwestern Aluska IFisheries Reser-

vation were divided naturally into three districts, Bristol Bay,
Cook Inlet, and Kodiak-Afognalk waters, as established by the reg-

0833—25 2
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ulations issued under date of December 16, 1922. In all, 71 permits
issued by the Secretary of Commerce were 1n effect in the reservation
during the season of 1923.

BRISTOL BAY DISTRICT

Limitations on fishing operations in the Bristol Bay district were
imposed entirely through specifying the number of gill-net bouts
which might be operated from each plant in the district. This num-
ber was s;etermined by the number of lines of machinery operated
in preceding seasons, 10 gill-net boats per line being the basis of the
allotment. In view of this limitation on gear no pack limits were
imposed on the output of the plants for which permits were issued.

Frishing operations in this district were carried on under 31 per-
niits issued by the Secretary of Commerce in the season of 1923. Two
other permits, No. 72 for 2 gill-net boats and No. 73 for 4 gill-net
boats, were issued to Peter M. Nelson for salting operations at Copen-
hagen Creek and Igushik, respectively, but a fishermen’s strike and -
other difficulties prevented operations under them. In addition, 89
permits were issued by Agent Dennis Winn to local residents, of
whom 58 fished independently and sold their catch, totaling 152
king, 115 chum, and 148,080 red salmon, to canneries. Of the re-
malning permittees 20 worked on company boats, 2 worked in a can-
nery, and 9 others did not fish.



Pack of salmon under permits in the Bristol Bay districl, Alaska, in 1923

Per- Number Pack
mit ;\'mgc of permittee Location O‘g:g'{;ct - jTTT T T e e
No. allotted | Cohos | Chums Kings Reds . Total
. N - B - : - | o
X Cases Burrrlsl Cases | Barrels | Cases Barrels | Cases
Kvichak Bay__._____. P 366 159 8 189, 210 17! 189, 735
Naknek River. 155 1931 228,376 | 206 | 229, 107

Egegik River_ ...
Ugashik River.
Nushagak Bay.
Naknek River. ..
Wood River... _.
Kvichak Bay..

Alaska-Portland Packers’ Association
26 | Alaska Salmon Co. ...
27 | Bristol Bay Packing Co.

28 | Carlisle Pu(l\mg COine.. I\ogmuatfr ........
29 : Columbia River Packers Associatio . Nusha%( Bay...
30 | International Packing Co__..___._. Ugashik River.

a1 | Libby, MeNeill & Libby_ ..

Egegik_ ___ . ____.
Eku

.....do..

I"Naknek Packing Co. . Naknek River. [/
i Peter M. Nelson_.___....__.. .| Kvichak River..

40 | .\'orthuettern Fisheries Co .. .| Naknek River.
odo Nushagak. ...

42 . Red .SnImm Canning Co. Ugashik River. .. . __
43 Naknek River. . _.._.
7 : g King 8almon Creek...! 12 [ 10 J\TTTUTTII|TTTTI TN e T
85 | Alaska-Portland Packers' Associatioo. . .| Nushagak Bay......__ | 7 :
R, Alaska &almon Co. ... ... ... Kvichak Bay...... .. : 17, 246
1
|

t 80 i 12,849 | 110,432 [ 1,193,526 : 110,528 1, 224, 587

! Also thirteen 600-pound tierces kings and six 600-pound tierces red salmon. mild cured.
? Included in pack at Libbyville,
¥Included in pack at Koggiung.

£261 ‘SHIMLSNANI TVIAS-HAJd ANV XHIHSIA VISVIV

Qs
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Fishery permits issued by local represcntutive of the Bureaw of Fisheries in
the Bristol Bay district, Alaska, in 1923

[Permits not used indicated by (*)]

Per-

Per- i | I .
mit | Name of perinittee :  Locality | (l)p(‘m- mit | Name of permittec - Locality | Opera-
No. : Lions | No. ; tions
| William Sullivan_.' Kvichak...' Salmon:|W~47 | Mike Anderson....| Naknek.. .. Salmon
) : fishing. i N | fishing.
Eric Dohlberg.__ ... soodo oo ¢ Do. [ W-48  Willis Zumgumg- | Ugashik.__. Do.
; August Nelson. \ushn;,nk Do. * mik.
Andrew Nelson ..do Do. W-40 I Chas. Smith.._...[._... do___.. v Do.
Joseph Shafler.. Do. [|'W-50 | Luis Smith_. Do.
Peter Knudsen....|...__ do o, i 51 . Nick 1\1|kugm.luk_ Do.
John Nichelson. Clark Poult Do. 2 Joe Mikuguglak . bo.
Chris Peterson. Snag Pmm._ Do, 53 | R. Neucklavacla.. Do.
Peter Krause_ ... __j.....do...... i Do. J. Aleauk.... .. Do.
F. Garne___._.. v gnshlk,... Do. Charles Johnson. i Do,
(Galba Meluk. I‘geglk ..... Do. Mike T homnson.. i Dao.
A. Meluk.._. R Do. Mike Oknak. .. I[..ushxk _.; Do.
Alck Strom. . Do. PetlaIvanowich .. do._ .1 Do.
Fuma Afogna . Do. Alexi. ... ..... Zdel 17 Do,
! Matteo Nanakin. . Do. Medicine Man. Da.
i Charley Strom. Do. Sam %up\op .. Do.
i Dan Amaguk.._._. R Do. Barney Sapsop......._. do ... Do.
| Demmion Beger- ... do__.... Do. John Spoon_____._. Veman do. ..." Dao.
| off. , | Frank Spoon ... ... s .. Da.
Constantine Me- ... do...... ' Do. John Nickelson. ... Do.
Kan. . John Washa_ ... i Do.
Luke Mcekan .. . . Do. Alfred Anderson... Do.
> e Do. Chas. Dahl.____... i Do.
Evan Takudak Do. Avel Johnson. .. __. Do.
Custro Takudak.. ... do.. Do. Sig eglnund.__. Do.
Ablama Takudak_.! - Do. P.E Do.
Tamcluk Meluk . | R Do. M. Pavlo. Do.
Fedore Upuguk....l -d Dao. P. Vasile Do.
Pete Olympie _._ { Do. Farmer Nelson Do.
Harold Beekman .. | do._. Do. Fovan Togiak .. ... Do.
James Roach | . Do, W Wesley Togink . .|, Do.
d Ahola.. Do. W Joe the Jap.... ... Do.
D. \ndrm\ Do. W Osear Kuskokwim|. .. .do... Do.
Mi Po. W-T9 . Gregorg. ... ... .. 130
\ 1. Sarge. Do, | W-50 7 Julius. . Do
3 B. Sargui Do. 1 W-81° Willis fot.,ml\ R el Do.
= Andrew Krans Do. |l\\'—x2 I Evan Togiak No.2.|.. .. do... _. Do.
W-36  George Gakup Do. : W-& 1 - Do.
W-37 K. Wassnlie Do, 1 - . Do
W-38  H. Moxieo... Do. [ W-§ Do.
W-39 L. Bronchos Do. - Do.
W10 ¢ Evan Hiveuak.__ .t Do. W-x7 * Jim Timmerman . nui Point. Do.
W-43 ! Nicholas Christen- L(zualnl\ Dao. W-+3  H. Johnson Nushagok. . Do.
[ : | W59 < ... do.....  Do.
W-41 ! Andrew Arenson Do. W-00*" Paplok . . dooL Dao.
W5 1 Antone Roe. . Do. Waul | Ole Nelson........ do._ .. Do.
W-46 " John A.Johnso Do. | | | i

COOK INLET DISTRICT

Salmon fishing operations in the Cook Inlet district in 1923 were
canw(l on under 10 permits issued by the Secretary of Commerce.
Permits Nos. 50, 66, and 84 for salmon-fishing operations were also
issued by the Seer etary of Commeree to the Kamishal Canning Co.,
Delorne & Wilson, ,md C. B. Meyers. respectively, but were not util-
ized. There were in effect in the district during the scason 19 per-
mits in all.
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Pack of canned salmon under permits in the Cook Inlet district, Alaska, in

923
| E ) - e n Zrlem
. Pack
Per- : , :
mit Name of permittee | Location Allot- ;
G ! ment -
No. | Cohos Chums,%‘;g)’(g Kings| Reds | Total
— i [ S N
: " Canes | Cases | Cases | Cases | Cases i Cages | Cases
44 | Alaska Packers Associa- l Kasilof.... ... .| 40,000 | 1, 520 308 : 48 11,202 | 11,436 | 14,611
tion. H :
46 | Anchorage Packing Co...‘ Anchorage. . .; 15,000 554 185 1 203 | 3,598 4, 541
48 Fi(du.lgo Island Pu(:klugI Port Graham._| 4G, 0060 942 970 | 1,807 355 | 11,570 | 15,344
Jo. ! ! ! .
51 | Libby, McNeill & Libby.| Kenai......_. ., 40,000 | 4,510 266 22| 3,192 17,5689 ;26,088
52 | North Coast Packing Co| Ninilchik ...} 5000 | 431 |........ | ........ 573 L8| 2122
53 :\(gthwestem Fisheries | Kenaio........ 1 40,000 | 2,936 194 100 988 | 12,213 | 16,431
0. [
75 | Henry J. Emard. ... .. ! Moose Point. 5,000 |
3 81, Pioncer Cannerics (Inc.).. Snuy Hu.rbor.,' 15, 000
82 | Arctle Packing Co..._ ... English Bay..l ¢ 5 000
190 | Alaska Year-Round Can- | Seldovia. ... .. I ¥, 500
neries Co. |
Total o .. ... e e 5213,500 12,071 ] 2,324 I 2, 008 l 6,933 | 67,142 ’ 80,478

! Also ¢ barrels salted.
? Also 1,600 pounds cobo salinon bellles, 2,000 pounds red salmuon bellies, und 3,000 pounds dried red:

salmon.
F; ?‘ombined operations under permits No. 40 and 54 previously issued to Q. E. Halferty und Polar
sherios Co.
¢ Also 100 barrels salmon bellles and coho salmon for fox feed.
3 (Combined operations under permits No. 45 and 55 previously issued to Alaska Year-Round Canneries-
Co. and to W. A. Estus in name of Seldovia Packing Co.

Permits issued by the Secretary of Commerce for other than sal-
mon operations were as follows: No. 46 to Anchorage Packing Co.
for crabs and clams; No. 48 to FFidalgo Island Packing Co. for her-
ring; No. 66 to John Delorne and James Wilson for clams; No. 51
to Pioneer Canneries (Inc.), combining permits Nos. 49 and 54 pre-
viously issued to Guy I>. Halferty and Polar Fisheries Co. for
clams; No. 84 to C. B. Meyers for clams; No. 90 to Alaska Year-
Round Canneries Co. for crabs; and Nos. 91, 92, 93, 94, 95, and 96 to
R. E. MclIver Packing Co., Fred O’Neill, Harry Arensbach, Oscar
Russel, G. E. Meredith, and San Juan Fishing & Packing Co., re-
spectively, for herring,

In addition, 142 permits for various fishery operations in ths
Cook Inlet district were issued by Assistant Agent Shirley A. Baker.
Approximately 27,267 coho, 6,633 chum, 10,941 humpback, 10,633
king, and 241,363 red salmon taken under these permits were sold
to canneries in thedistrict.  Miscellaneous salmon products amounted
to approximately 25 tierces mild-cured king salmon, 9 barrels king-
salmon bellies, 3 barrels salted king salmon, 57 barrels salted hunip-
backs, 8 ticrces salted humpbacks for fox feed, and 4 barrels of 150
pounds each of king-salmon tips. In addition, approximately 91,000
salmon, chiefly coho, humpback, and chum, were dried, salted, or
- sinoked for fox feed.

The pack of clams under permits was as follows: No. 84, C. B.
Meyers, PPaulie Creek, 1,504 cases whole clams; No. 81, Pioneer Can-
neries (Inc.), Snug Harbor, 16,473 cases l4-pound cans and 5,679
cases 1-pound cans of minced clams; and No, 9, Cordova, Fred I.
Munson, Halibut Cove, 4 cases 14-pound cans of minced clams and
1 case 1-pound cans of clam juice. F. I. Munson also prepared 20
cases 14,-pound cans of crabs.
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Herring operations were carried on extensively in the Cook Inlet
district, partlcularly at Halibut Cove.

Fishery permits issued by local representative of the Rureaw of Fisheries in

Cook Inlet dist

rict, Alaska, in 1923

Permit Name of permittee Locality Operations
No.
213 AitGustavnson and W. L. Lippin- | Kamishak Bay...... —eaen S8almon fishing.
cott,
3 | Nick Elznit. and Tom N. Andorson....{ East shore._....coooooveaao.. Do.
4,194 Rnlg [ 073 0 3 T Kachemak Bay Herring fishing.
5 185 | U. Q.NOTton .- o oeeoiiniaeaecenecanann [ [ T Sn]m(i)n,d(gall!)‘, berring,
and cod fishing.
6| Gudnf Jackson. ... . ... ciiieaanaas East shore and Halibut | Salmon, herring, snd cod
Cove. fishing,
7,106 | Nathan White. . . ... ... .. cc..ceo- Kamishak Bay and Kache- Do.
8,107 | John Lel go Bay: D
) ohn Lelren_ - ... .o oo eeea @Ol iiiicciiaans o.
9,186 | Fred I. Munson. ... ....c.cccocennn Halibut Cove.._.._......... Sacllmon, 3""“@,"5 hctm’
am, and crab fishing.
10 | Apsium Alexanderoff_.___.____.._.__.. Kachemak Bay...... R Salmon fishing.
11 | Andy Lundgren and Hilmar Olsen ..._|._.._ [« 1 T, Do.
12 | Andrew Berg and Chas. D. LaMatyr..{ Eastshore. ... ... ...... Do.
13 | John Petersan and Martin Peterson..) Kachemak Bay...._._...... Do.
15| Wm. H. Cantwell ... ......... E%st shore and Kachemak | Sslmon, crabh, and cod
RY. shipg.
96 | Niels M. Jensen ... ... ...comcuameamen Kamishak Bay. caocouaoeo.. 8almon fishing.
17 | Edward T. Jensen, Simon Josefson, | East shore and Kamishak Do.
sl3 and Axe}liAndersun. Bt(ljy | Do
ames A. Hart_. _ .. ... .onieeio]iea Ol
19,188 { Andy Anderson. ... .. ... "Beldovia Head or east shore | 8almon, crab, herring,
and Halibut Cove. and cod ﬂshing
20 | Isam F. Burgin, Lawrence A. Dun-; Kacbemsk Bay....___... ... ' Salmon fishing.
ning, and Frank H. Burgin.
21 | John Yackaloff______ . ... . . ... ... Do.
22 | Tollak Tollestad. | Do
23 | Keith McCullough. . | Do.
24 | Anton Johanseu and Peter D. Olssen Do.
25| Chas, R. Olssen. .. ... _...........oe | Do.
26 | Rufus II. Bowen .. S ' Do.
27 %l])(ﬁ;n BSOSBF!‘))XX Ranch | c dl% b
28 iliam J, Babis....._ od fishing.
20 Arne C. OlSon_ . ... .. oiiicieaa e ! Halibut nnd cod fishing.-
30 Henry Ladehoff and Arsende Roman- [ Salmon fisbing.
31 Jullus Christiansen and Tim Balaghoff_{.... A0 .eeeocoieiaa ann. I Do.
32 | Mike Moonin.. ... ..oiiiiiooaal Po(;t hChatham to Port | Do.
331 DeMetrick Moonin................coat Ptgt Chetham to Halibut | Do.
ove.
34 ) Emil Bergo ..o East shore.........cueeea.. Do.
36| Qust Ness__ .. ... ... .o...... I Corea Bend . _____._..__..._. Do.
3B i Matt Yuth e Kachemak Bay Do.
37 ' ‘Tom O. Perry .. d Do.
30 Kuik Pete...... Do.
40 ' Paul Kalifonski Do.
4l Jim Marmelia._ . Do.
42 ' Kd G. Kagden. Do.
43 ; Little Maxime.. Do.
44 | Nick P. Mishskof.. Do.
45 | John Nicholai.. Do.
46 | kuik Paul.._. Do.
47 | Nakishka Pete. Do.
48 | Serge lete.... Do.
49 | Alex Shaska_. Do.
60 | Ely Stephen.. Do.
61 | Victor Anton... Do.
.62 | Julius Kallender.. . Do,
, B3 ) Harry Wodell_._......... ... Point Posscssion Do.
, Point.
54 | Johnny X. Nicholai... .. ..._.._..._.. Point Possession. ... R Do.
56 | Alex Cloutna_.._... .., Anchorage to Fire Tsland._. Do.
56 | August Juntunen | Point Possession to Moose Do.
57 | ¥.mil Anderson Do.
68 | Alfred Danilof Dao.
59 | Richbard Crisp and Gu .. Point Possessio Na- Do.
i kishka,
60 | (leorge Bolju, Russell R. Hermann, : Chuit Rlver to Beluga Do.
and George Hermann. | River. _
110,109 ; Axei Norstad ... ... . ... Anchor Peolnt and Kache- | Salmon, herring, and
| | mak Bay cod fishing.
111,200 . Eric Albert A. Gissherg...cooceneniao.ot : East shore . and  Halibut Do. .
j :

Cove.
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Fishery permits issued by local representative of the Burean of Fisheries in
Cool: Inlet district, Alaska, in 7928---Continued

P %':" Name of permittes Locality Operations
112 | Andersonand Koch.. _..__.._....._... Trading Bay to Tyonek..... Saimon fishing.
113 | Frank Standifer and Albert Thompson.| East Forelands......._..._.. Do.
114 | Pitka Backofl and Alex Demidof!. Kalgin Island.........._.... Do.
116 | Charlie Wagner...._.__._.......... .t Kustatan River............. Do.
116 fck Kallfonskd.. ... ... .. ... _... Kalifonski Beach._.___.___.. Do.
17 eywood March.. ... .. .ocooioiiaal. Corea Bend .. _aocuceaenann.. Do.
118 | Ero Walll. .. ... Anchor Point to 8tarichkof.. Do,
119 | Clyde Coombs. .. oo cuioaioaas Port Chatham_..._....__. . Do.
120 | Harry Leonhardt and C. S. Patterson..| Kachemak Bay_......_..... Do.
121 | James 8. Collius and Gus Drimeris....] Ellzabeth Island. ... _..__... Do.
122 | Alex Elxnit Anchor Point to Ninilchik.. Do.

123, 261 Port Chatham Bay......... Herrlng fishing,
124 Anchor Point__.__...._..... Salmon fishing.
126 Corea Bend._._.._.._.___.._ 0.
127 Chuit River to Beluga River Do.
128 Seldovia Bay......cocvone.. Do,
120 Chugach nnd Rocky Bays. Do.
130 Kachemak Bay...c......-.. Do.
131 East Shore................. Do.
132 Lewis River to Three Mile Do.

' Creek.
133 | Albert Johnson._........._......._.... Knlk Arm._._..._......... Do.
134 | Ed Rotho. ... Kustatan River. - Do.
135 | John Lund . .o o] aaaas d ........ . Do. .
136 | Erfc Isaacson. ..o .cocuceemcmeaaomaeaifunadoo . . Do.
137 | Chas. West_._.. Humpi\; . Do.
138 | Gregory Oskalko Corea Do.
139 { Mike Qraford. ... Do.
140 | Steff Churkin.. Do.
141 | Philip Wilson.. Do,
142 | Billy Stephon.. Do.
143 | Mike Danilof....... Do.
144 | Nicholai I.. Meshag Do.
145 | Louls Nisson.._.__. Do.
148 | Qarason Oskolkof. Do.
147 | Louis Kvasnikof.. Do.
148 | Mike Oskolkof_._ Do.
140 | Alex Kalifonski. Do.
150 | Nick Onorka. .. Do.
151 | Niek A. Sackalo Do.
152 | P. 8. Meshagof. Do.
153 | Andrew Dolchak Do.
154 | Chief Nicholal.. Do.
155 | Simeon Ynasha. Do.
156 | William Avemol.. Do.
167 | Jos Oskolkof...... Do.
158 { Paul Murphy._.... Do.
159 | Nick Toman......... Do.
160 | Willfam IMTunter_ ... do Da.
161 | John Otterstromi.... Salamato to Fast Do.
162 | Joe Martinez. ... Knsllor River......c...o.... Do.
183 | Eric Sederberg. .. I PO [+ I Do.
164 O. Burgess. ccoooaoeoacacnn. . P%t Lhmhnm to Halibut Do.
165 | Lloyd Swan ... .. ocooooiooioieaooo. I’oll;ti Chntham to Anchor Do.
oint.
168 | George Hilleary, Pat McNamars, and | Boulder Point to Swanson’s Do.
Alvin Norton. Creek or Kalgin Island
and Firp Island,
107 | Joo Filardo. .| Kachemak Bay............. Do.
168 | Joo Magill .o .c.o.... Three Mile Creck and Be- Do.
Iyga River.
100 | Ivan Asou Paulik and Pavilla Tokolnik Kamfshak Bay Do.
170 Ivgr};] Joitl)(n Chenik and Simeon Jobn |._...d0o.ceoeo oo ai.. . Do.
enlk.
{71 | Chas. Danielsoni. o .coooeovomneaneaae C)(lluit }{Zivor to Three Milo Do.
>reek.
172 | Willfamn Hauck... Moose Point .. Da.
173 | Ent. N. Pond, R. Nortbern end. Do.
Fred M. O’Neill
175 { L. W, Bishop... Russian River. Do.
176 | Jones snd Wil Kasllof River.. Do.
Fox Farm, .
182 ) Carl E. Anderson..._..... .. oo eaoo.. Halibut Cove. Herrlog fishing.
183 | J. A. Gustavson, Axel Anderson, and - do... Do.
Simon Josefson.
184 | Fred Stone... Do.
186 | Charles Eng Do.
187 Do.

San Juan Fishing
(Inc.).
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Fishery permits issued by local representative af the Bureaw of Figheries in
‘Coole Inlet distrioct, Alaska, in 1928-—Continued

Pi‘;gf“ Name of permittee Locality Operations

188 | Northorn Froducts Corp..._...........

Haorring fishing.
189 | Vogen and Uthein_ ... ... _.... . Do.

190 | Charles ¥. Dies._____._ Do.
191 | Meyers and Armstrong.. - - Do.
192 | H. B.8undsby ... ... _.... Do. |
193 | Edward T. Jensen and Anton J. John- Do.

son.

KODIAK-AFOUNAK DISTRICT

Salmon fishery operations were carried on in the Kodiak-A fognak
district under nine permits issued by the Secretary of Commerce.
No operations were reported under permits Nos. 61, 78, and 80, is-
sued, respectively, to Michael P. Galvin, Opheim and Sargent, and
Ragnor M. Dahl. In all, 19 permits issued by the Secretary of
Commerce were in effect in the district during the season.

Pack’ of c(mhed salmon under permits in Kodiek-Afognak district, Alaska,

in 1923
[ . Pack
Per- R
mit] Name of permittee | Location ﬁlll(xlltt ;
No. | Cohos| Churs| lgll:c’ﬂf Kings! Reds | Total
Cases | Cases| Cases | Cases | Cases | Cases | Cases
56 Aln‘sku Packers Asso- | Larsen Bay. .. .f......._ 2,070 234 334 149 | 31,494 | 34,200
ciation.
57 | Northwestern Fisherles| Uyak........... - 363 82 92 184 | 13,059 | 14,380
>o. :
58 Robins;)n Packing Cor- | Zachar Bay. ... 20, 000 395 846 | 2,185 10, 9,827 | 13,2063
poration.
62 | Kodiak Fisheries Co...| Kodiak....._ ... 40, 000 588 | 1,738 | 17,742 [...___. 6,087 | 26,156
63 | Katmaj PBcklng‘ Co....t Uzdnkl . __.__.___ 20,000 | 2,121 140 | 7,347 [...... 14, 397
64 | Kodiak Island Fishing | Uganik Bay..... 20, 000 362 375 8,124
& Packing Co.
65 | Pajoman & Trout._ ... Rlnls ;rdb erry | 2,000 (.c.....f........ 25 oo 626 651
sland.
187+ Alitak Packing Co.....: Lazy Bay....... 1,888 | 18,005
80 ° Hopp & Danielson.....} Uganlk Bay.._.. [£) T e
\
| Total. ...l 5,301 | 52,450 ; 343 | 79,995 : 148, 788
I

! Combined operations under permits Nos. 59 and 60 previously issued to Alaska Puckers Association and
Alitak Packing Co.

2 Also 200 harrels coho salmon.

* Two barrels and 300 pounds coho salmon.

Permits for other than salmon operations were as follows: Nos. 62
63, 64, 68, 69, 71, 76, and 89 to the Kadiak Fisheries Co., Katmai
Packing Co., Kodiak Island Fishing & Packing Co., Alaska Sea
IFFood Products Co., San Juan Fishing & Packing Co., W. J. Immlach
Packin% Co., Uganik Packing Co., and Hopp & Danijelson, respec-
tively, for herring operations; No. 67 to W. J. Erskine Co. for her-
ring, codfish, halibut, and clams; Nos. 78 and 83 to Opheim and
Sargent and to Theo Breyer and A. C. Freund, respectively, for
herring and codfish; and Nos. 79 and 87 to the Hemrich Packing
Co. and Alitak Packing Co., respectively, for clams. In addition, 61
permits issued locally by Assistant Agent Shirley A. Baker and
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Superintendent Fred R. Lucas for salmon, herring, cod, and hali-
but operations, were in effect during the year.

The pack of canned clams in the district was as follows: No. 79,
Hemrich Packing Co., Kukak Bay, 1,442 cases 1-pound tall cans of
whole clams and 5,274 cases No. 1 eastern oyster cans of minced
clams; and No. 87, Alitale Packing Co., Lazy Bay. 305 cases 1-pound
tall cans of whole clams.

Fishery permits issuced by locul representatives of the Bureauw of Fisheries in

the Kaodiak-Afagiak district, Alaska, in 1923

Permit

o Narne of permittee Location | Operations
1| John Brodtkorb . .. . . ..... Kiupalik Island. ... ... _. %n{l‘nll()u cod, and halibut
shing
61 | John P.Johnson. ... . ... ... ... Paramanof Bay_ ... ... ... i Salmon ﬂsblnu.
62 | Simcon _ Barrestof, Daniel LElynuk, | Malina Bay... ... .. .__... | Do.

John Peterson, Nick Barrestof, and
Yaska Barrestof.

63 | Peter Chichenot, Alexandor Chichenof, |..... doo. il Do.
Alexts Chichenof, and Peter Ne-
krasof.

684 | Gregora Chernikof and Afony Lukin. | Paramanof Bay__..._..._._. Do.

65 | Mike Boskofsky, Dimitry Boskofsky, | Malina Bay ... ._....._. Do.
William Boskofsky, and John De-
midol, :

66 | Afoney Malutin, Nicolai Agik, Tichon |..._. do ol Do.
Sheratine, and Iderman Pichoon.

67 | John Arlof, Peter Arlof, Wanka Pana- | Seal Bay.................... Do.
mariof, and Wasili Iruwawak.

68 : Joe McCarmick Raspberry Strait Do.

60 1vn'n Alghoon, Tim Noya, and Paramanof{ Bay... Do.
Noya.

70 | Elis Knagin, George Chanium, and | Little Afognak. ... .. ... Do.
Herman Shangin.

71 | Gregora Yakonak, Paul Yakooak, | Parnmanof Bay._ ... ..._.. Do.
Fred Demidof, and William Lukin. .

72 | Zenovia Boskofsky, Simeon Alexan-  Little Afognak. . ... ..... Do.
drof, Kelly Gregora, and  Willie |
Gregora.

73 | Peter Derenof, Macar Derenof, nnd ''MalinaBay...c............. Do.
Nick Anderson.

74 | Nick Amachuk, Walter Kewan, zmd Paramanof Bay............. Do.
Nick Lukin.

75 | Eroest Striekler. ..., ! Raspbury Strait............ Do.

76 | Barney Mullin and John Noumeof. . .. Af Do.

T7T1C.D.Whitney. oot !
78 | Albert Johnson. ... |

. Do.
Salmon, herring, cod,

waters. and halibut fishing.

70 | Arthur Levine. ... oo ..., cedoo Do

80 | Willlam Castell and Leo Haskins feo.odoos 1)

81 | Theodore Rosenherg. .........coovanonn e [ 0 Y Salmon, herring, and cod
| ‘ ! fishing.

82 Hardy Hofstad ... ... ... ... ... pZoned. ...l Do.

83 | Rickleff . Richardson.. Nelson Island. Salmon fishing.

84 i (leorge Lhomlko{ Mike erniko!, ) Seal Bay... ... ... ... N Do.
| - Tichon Chornikof, and Alexis Wache. :

85 ' Scnofone Yagashof, Dick Yagashof, | Little Afognak._.._.._._.__. | Do. .
| ‘Trafen (‘hcmlkof and Herman ,
| Shanaga

86 ; Gus Freeburg and Oscar Carlson.._... i Zoned. ... ...ioio.... | Snllr}xgn, herring, and cod
I . ng.

87t John Vick. ... o..o.. I Salmon fishing.

88 | Harry Eden. ... ... . ...__. _ : Do.

80 ! Otto Erickson and l.eo Erickson Sufln;on. herring, and cod
) 1shing.

00 | John BWANSOD. ... ......c.. .oo.o..- do Balmon fishing.

81 : Charles W. Qunderson, Adrian E. | Shuyak Island. ... ... __. i Sulmon, herring, cod, and
| ~ Moorehead, Bud Borgh, and Frank halibut fishing.
~__Reeder, ’

02 | Harry Morrlson, Peter Maltsotf, and | Kodiak and Spruce Island | Do.

Larry Cope. waters. t

93 | August Heftmann.._..._.............. Chiniak Bay and vicinity.. . Salmon fishing.

94 | Robert Scott_ .. ... ... ... ... Zomed. Lo ... Salmon, herring, cod, and
| I haiibut fishing.

05 0Ole Olsen. ... o] oo i Do.

98 . Charlie . Anderson. _.._...... ... ..0..._. (40 | Do
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Fishery permits igsued by local represcntatives of the Burcau of Fisheries in
the Kodiak-Ajognak district, Alaska, in 1923—Continued
)

P‘g':“ Name of permittee Location Operations
| I,
97 | Alfred Paakkanen........_..._........ Alt'sIsland. ... ..o .._._. Salmon and cod fishing.
08 . Peter Petrovsky ..| Amook Island.. Do.

Do.

- Willlam H. Boll .
100 | Harry Carlsen.....o..oo.......____. Yarlsen Lagoon. ..
101 ! Charles Pajoman, Roy Trout, Fritz | Raspberry Island.
Laurenzen, Philip Katellnakoff, and

Carl Pajoman.
102 | Fritz Laurensen. ... ... _....._._._. DryIsland.. .. .. ..o...._. Snlnmn, herring, and cod

fishing.
Whale Island.__.___..._...._ Do.
Paramanol Bay. .| Salmon fishing.
0.

8

Do.
Salmon fishing.

103 Dr. Basil C. Parker. ...
104 | Alexander Lukin.._..

105 . Tony Benchola. ... ... ... ..]..... do.. ... .
106 | Fred Squartzoff, Sergay Panaronioff, | Seal Bay__ .. .. . ... ...._. Do.
| Tete Pestrikoff, and John Pana-
+_roniofl.
107 | Wascell 8quartzof, Dick Squartzof, |-._.. [ U T Do,
Innocence Squartzof.
108 | Nick Katellnakof, Fred Thorsen, Nick |..... [+ 1+ U, Do.
jSmmrenkin, and Nick Susarenkin,
r.
109 | Nicholal Laireionoff.__......._........ W}};n]o Stralt and Kizhuyak Do.
ay.
126 | Charles Peterson. ... .. ... Northeast 1larbor.._..._.__. Do.
174 | M, C.Knutsen_._.................._.. Black Island.... Do.
1 | Mike Taoshwak and Antone Noya..... Litnik Bay... Do.
2 | Peter Malutin, Paul Malutin, and |..... do...... Do.
Ralph Demidofl. i
3 | Martin Larsen, John Keegan, and An- Do.
tone Larson.
4 | Oscar Ellison, Fred Sunberg, and Ru- Do.
dolpb Sunberg.
5 | John Koetelnikoff, Pete Squartofl, - Do.
Stepan Panimarioff, and Teet Pes-
trekofl.
8 | Stephan Apalone, Andrew Shenagak, ! Do.
and Martin Panimariof!.
7 Wassixlio Nikrassoff and Gabriel Nikras- [_.... (4 P, Do.
soff. J
9 | Efim Alpiak, Paul Nikrossoff, Willie |.__.. s [+ T ' Do.
Apalone, and Alesa Knagin. :
10 | Robert Knagin, Alek Knagin, and |-.... A0 m ol ' Do.
Fred Knagin. | l

Revised regulations for the administration of the Southwestern
Alaska Fisheries Reservation were issued under date of October
25, 1923, as follows:

By virtue of authority conferred by Ixecutive order of November 3, 1922,
‘ereating the Southwestern Alaska Fisheries Reservation, the following regula-
tions are hereby promulgated:

1. For purposes of administration the following districts and zones are
established :

(a) Bristol Bay district.—All that portion of the reservation lying within
Bering Sea, the coast line extending from Cape Menshikof to Cape Newenham,
and thence northward to 59° 15’ north latitude,

Zone 1. Including all the Ugashik fishing grounds lying between the southern
line of the district and the fifty-eighth parallel of north latitude and east of
the one hundred and fifty-ninth meridian of west longitude.

Zone 2. All that portion of Bristol Bay north of the fifty-eighth parallel of
north latitude and east of the one hundred and fifty-ninth meridian of west
longitude, ineluding the Egeglk, Naknek. Kvichak, and Nushagak fishing
grounds,

Zone A All waters of the Bering Sea included in the reservation but not
ineluden in Zones 1 and 2.

(hY Cool: Tnlet district.—IEmbracing all that portion of the reservation east
of Dristol Bay and north of the latitude of Cape Douglas (approximately
Qe 507) including the Barren Tslands, the shores and outlylng islands of
Kenai Penrinsula, and all the shores and waters of Cook Inlet.
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(¢) Kodiak-Afognak district.—All that portion of the reservation south and
east of the Alaska Peninsula and south of the latitude of Cape Douglus,
including the Kodiak-Afognak group of islands, the Trinity and the Semidi
groups, Chirikof Isiland, Shelikof Strait, and all the mainland shores from
Cape Douglas to the southwestern boundary of the reservation.

Zone 1. Extends on Kodiak Island from Low Cape to Cape Ugat, and on the
mainland coast from the latitude of Cape Ugat to the western limit of the
reservation. Includes Red (Ayakulik) and Karluk Rivers and Uyak Bay.

Zone 2. Extends from Low Cape on the western coast of Kodiak Island to
but not including Three Saints Bay on the southeastern coast. and includes
Alitak and Olga Bays and Chirlkof, Trinity, and Semidi Islands.

Zone 3. Embraces all that portion of the district not included in Zones 1
and 2. Includes the western shores of Kodiak and Afognak Islands north
of the latitude of Cape Ugat and the northern and eastern shores as far south
as Three Saints Bay. It also includes Shelikof Strait and the mainiand shores
north of the latitude of Cape Ugat.

2. No corporation, company, or person operating for his own account, shall
engage in fishing or in the preparation of fishery products of any deserlption,
including salmon, clams, crabs, herring, halibut, and cod, except for personal
or family use and not for sale or barter, within the above specified districts
without first securing a permit from the Secretary of Commerce. Applica-
tions for permits covering minor fishery operations by local residents shall
be made betfore the beginning of the fishing season to representatives of the
Department of Commerce in Alaska authorized to issue such permits. Appli-
cations for all other permits shall be made on or before October 1 of the
preced!ng year to the Secretary of Commerce, Washington, D. C., and shall
give full information on the following points:

(@) Name and permanent address of person or corporation desiring permit.

(b) Character of business propnsed, whether ﬂshmg, or canning, salting, or
otherwise curing fish.

(c) Location and capacity of plant. If a cannery, state number of lines
of machinery and whether for pound or half-pound cans.

(d) Number and kind of each class of fishing gear desivred and location
where same is to be operated.

(e¢) The quantity which it is desired to pack. In regard to canned salmon
the amount shall be stated upon the basis of 48 one-pound cans per case.

(f) 1f application is for continuance of operations previously conducted,
the pack of salmon by species, and of other fishery products, and the amount
of each class of gear operated in the next preceding season must be shown.

(g) Affidavit as to correctness of facts set forth in the application must he
made by competent authority.

3. Permits will specify the amount of pack allowed, if it be limited, and the
character, extent, and locality of fishing operations.

4. The use of purse seines in fishing for salmon will not be permitted within
the reservation,

oo Fox farmers may take and prepare salmon or other fishery products for
fox feed in all legal ways, but permits must be secured from the Secretary
of Commerce or from some representutive of the department in Alaska author-
ized to issue permits. Salmon lawfully taken may be used for codfish bait,

6. Transportation of fresh salmon for canning, salting, or otherwise preserv-
ing will not be permitted hetween any two districts or zones within the
reservation or between any district or zone within the reservation and any
outside district.

7. Throughout the Cook Inlet and the Kodiak-Afognak districts the pack
of each salmon cannery shall be made exclusively from the proceeds of the
fishing gear specifically allotted to it, except as provided in section 8. Transfer
of salmon from one plant to another will not be permitted.

8. Natlves and other local inhabitants who have sccured individual permits
may sell salmon or other fishery products to operators of plants sltuated in
the same district or zone, but such fish or fishery products shall, unless
otherwise specified, be included in the pack limit which has been allotted to
the plant purchasing them.

0. No fishing for salmon shall he permitted to Chignik Inlef, Kamishak Bay,
within a line which joins the outer headlands of the inlet and pusses outside
the two small islands which lie near its entrance. Markers shall be placed
on the headlands to designate the closed arvea.
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10. In the Bristol Bay district the following regulations shall be in effect:

(¢) In Zone 2 it is permitted that fishing boats discharge their Jcateh
wherever convenient, but lighters or other collecting boats shall not transport
sulmon between the Nushaguk, the Bgegik, and the Naknek-Kvichak areas.
TFor the purposes of this regulation the fishing grounds off Cape Lrolin shall
be considered as belonging to the Nushagak River and the Bgegik grounds
shall be bounded on the north by the paraliel of Cupe Chichugof.

() Fishing for salmon for commercial purposes shall be conducted solely
by the use of dritt gill nets.

(¢) ISach fishing boat may be provided with gill -nets the total length of
which shall not exceed 200 fathoms hung mensure.

(d) King-sulmon nets shall have n mesh not less than 814 Inches Kkait
meusure, and red salmon nets a mesh not less than 3% inches stretehed
measure between knots,

(¢) 'The use of salmon traps, beach seines, or purse =eines is prohibited.

(f) The use of motor fishing boats is prohibited in the Lristol Bay district.

(g) Fishing for red salmon shall not begin prior to miduight of June 25
und shall close at or before midnight of July 25 of each year, but euch
cannery may operate obe commissary net at any time to supply tresh sulmon
for the Iness.

(k) IPishing for king salmon with drift gill nets having a mesh not less
than 8% inches kuit measure is permitted at any time prior to midnight
of July 25 of each year, at which time all fishing for salmon shall close in
this distriet. :

(i) In the Kvichak area no fishing shull be permitted above a true east
and west line drawn across the river from the Koggiung (Diumond J) cannery
of the Alaska Packers Assoclation, Stakes shall be set to mark this boundary.

(7) IEach cannery is required to place Its fishing bouts on a limit as to
their daily delivery whenever the intengity of the run is such that it can not
pack in a safe and sanitury manner all the salmon that may be caught by
the gear in use. Such a limit shall become immediutely effective. but no
salmon shall be refused which were caught before the fishermen had received
undequate notice. Canneries will be held responsible for the accumulntion of
stale fish accepted in excess of the paucking reguirements of the day.

11. Increase in the capacity of any eannery by installing additional equip-
ment 1s prohibited. ,

12. The minimum size of razor clams taken for canning is fived at 414 inches
in total length of shell. Not more than 5 per cent of the clums used in any
cannery may measure less than this minimum.

13. These regulations shall be subject to such annual revision by the Secre-
tary of Cominerce as may appear advisuble in view of the investigation and
the experience of the preceding season, They shall he in full force and effect
fmmediately from and after date of issue.

AFOGNAK RESERVATION

Approximately 100 natives living on Afognak and Spruce Islands
availed themselves of fishing privileges in the Afognak Reservation
in 1923 under permits issued by the bureau’s representatives. Thege
are listed elsewhere under the heading of Kodiak-Afognak district
of the Southwestern Alaska Reservation. They operated at eight
localities and used beach seines almost exclusively in taking salmon.
The total catch was 268,178 salmon, or an increase of 94,923 over the
catch of 1922. The gains by species were as follows: Humpbacks
2,781, kings 16, reds 104.612. Cohos fell off 12,103 and chums 382.
The catch was sold by the natives to the canneries of the Kadiak
Fisheries Co., Katmai Packing Co., and Pajoman & Trout,

In order to permit an escapement of salmon to the several spawn-
ing areas in the reservation, close seasons of a few days were ordered
and enforced at the more important localities. The districts thus
affected were Little Afognak, Seal Bay, Paramanof Bay, and Ma-
lina. While the escapement in most localities was regarded as good,
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the lack of water in the streams seriously impeded the ascent of sal-
mon and retarded their movement into the streams. For this reason
the catel of the fishermen was larger than it otherwise would have
been.

Litnik Bay, which has been closed to commercial fishing for red
salmon since the establishiment of the hatchery in 1908, was opened
to red-sulmon fishing to a limited degree in 1923. Fishing by author-
ized natives was allowed to the extent of not to exceed one-third
of the run of red salmon as indicated by the count at a rack erected
in the river a short distance above the bay. The run was very disap-
pointing. and fishing was stopped July 15. The total count of red
salmon passing through the rack for the season ended September 8
was 8,025,

Patrol work in the Afognak district was carried on under the
immediate direction of Warden William E. Bauwmann.

Number of salmon caught for commercial use in Afognak Reservation in 1923

! ! i !
Loculity [ Coho Chum | BUmD 1 ging | Red l Total
| * back | |
! . . i
MBS Ll L) 931 19,720 | 1| 68,281 89,451
Tittle Afognak ..o 11T ( T i 3 ! 3l azan| 2,000
Paramanof .. ... . n 34 . B3 3, I __________ 19, 724 52, 442
Litnik Bay_..... .0 1 tel R 758 ' 16, 159
Danger Bay. ... 2 225 ... j ! | 42,402
Seal Buy i 21 . 3, s 5, 2%, 700
Izhut Bay 13,720 14, 497
Tauls Ba) L 1,518 1,518
Tota). .. 24, 334 96, 863 i 46 , 146, 761 i 268, 178

ALEUTIAN ISLANDS RESERVATION

Data regarding all permits for fishing operations within the
Aleutian Islands Reservation will be found under the heading
Alaska Peninsula Fisheries Reservation (pp. 51 to 53) in this report.
Permits for grazing purpases on the lands of the Aleutian Islands
Reservation, which have heretofore been issued jointly by the Secre-
taries of Agriculture and Commerce, are now being issued by the
Secretary of Agriculture.

ANNETTE ISLAND FISIHERY RESERVE

On April 30, 1917, the Secrctary of the Interior leased the fishing
and canning privileges of the Annette Island Fishery Reserve to the
Annette Island Packing Co. for five years. This lease expired with
the close of the fishing season in 1922. On March 26, 1923, the
Assistant Secretary of the Interior entered into a new contract with
the Annette Island Packing Co., leasing it the fishing and canning
Frivilcges of the reserve for another period of five years. The new
ease provides for an annual permit fee of $200 for each trap erected
in the reserve, and royalties of 5 cents for each red salmon, 2 cents
for each coho, and 1 cent for each salmon of other species taken in
traps. The old rate was a fee of $100 for each trap and a royalty
of 1 cent for each salmon taken in traps. The present lease also
provides for the payment of other fees on cannecll products at the
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rate of 7 cents per case of red salmon, 314 cents per case on cohos,
and 3 cents per case on all other grades.

In 1923 the company operated seven traps, for which fees amount-
ing to $1,414 were paid. The traps caught 1,223,207 salmon, on
which a royalty of $13,700.15 was paid. There was paid to the
natives for Jabor in the cannery and for other purposes the sum of
$38,540. In addition the natives received $10,299 for 221,790 salmon
taken in seines and gill nets. The total return to the Metlakatlans
for royalties, fees. and labor was therefore $63.953.15.

The suit brought by the Territory of Alaska against the Annette
Island Packing Co. for the collection of territorial license taxes in
1922 was appealed by the Territory to the circuit court of appeals
at San Francisco, which denied, on May 28, 1923, the right of the
Territory of Alaska to impose occupational taxes on the Annette
Island Packing Co. On October 22, 1923, the petition by the Terri-
tory for a review of the suit was denied by the United States
Supreme Court. '

STREAM MARKERS

In general, the marking of stream mouths was limited to the re-
placement of markers that had been removed or destroyed since the
season of 1922, TIn southcast Alaska several unnamed streams on the
west coast of Chichagof and Baranof Islands were marked. and a
few on the west coast of Prince of Wales Island were also marked.

STREAM GUARDS

The bureau emploved 46 men as stream guards in 1923. Of these
25 were stationed 1n southeast Alaska. 15 in central, and 6 in western
Alaska,

The localities in southeast Alaska to which attention was given
are as follows: Takanis and Klag Bays, Basket Bay, Chilkoot Inlet,
Chilkat Inlet., Tenakee Inlet, Pavlof Harbor, Redoubt Bay, Taku
Inlet, Taylor Bay, Wilson Cove to Killisnoo, Salmon Bay, PPeters-
burg Creek, Eagle Creck, Rocky Bay and Menefee Inlet, Staney
Creekk and Deweyville. Thorne Bay, Port Johnson, Thom’s Place,
Anan Creek, Naha Bay, Karta Bay, Moira Sound, Olive Creek, Luke
Bay, Whale Passage, and Sockeye Creek. These fields were watched
for a period of approximately 50 days, beginning early in July and
continuing late In August. In a few instances longer details were
arranged.

In central Alaska guards were placed in the following districts:
Bering River. Copper River delta, Coghill River, Eshamy Lagoon,
Cook TInlet, Afognak Island, Karluk River, and Olga Bay. In
western Alaska two guards were stationed on the Ugashik River. one
each on the Kvichak, Naknek, and Igushik Rivers, and one on the
Egegik River.

In addition to this force. 4 statutory employees of the burean op-
erated in southeast Alaska. 8 in central Alaska, 4 in western Alaska,
and 1 on the Yukon River. There were also 36 persons on the
burean’s vessels and 10 others temporarily employed in various
capacities. The foregoing makes a total of 17 statutory employees
and 92 others, or a grand total of 109 persons identified with fishery
protective work in Alaska in 1923.
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FISHERY PATROL

Nine vessels owned by the bureau were operated in fishery patrol
work in Alaska in 1923. Of these the Awuklet, M urre, Petrel, and
Widgeon were used in southeast Alaska; the Aéttiwake was used in
Central Alaska from Cordova to Cook Inlet; and the /bis was sta-
- tioned at Chignik, the M erganser at Ikatan, the Scoter in the Bristol
Bay district, and the Z'ern on the Yukon River. The Pufin and
Swan were not in service during the season. Fourteen small power
boats were chartered in southeast and central Alaska for patrol work
chiefly by stream guards.

The Hittiwalke 1s new to the Alaska service. This vessel, which is
about 70 feet in length and 15 feet in breadth, was acquired by
transfer from the Navy Department, in which it served during the
war as a scout patrol on the east coast of the United States. The
vessel was transported to Seattle, Wash., and there reconditioned and
cquipped with a 65-horsepower Union Diesel engine. Following
the completion of repairs and alterations the Kittiwake left Seattle
in August and arrived at Cordova September 3. The Héttiwake is
of seaworthy type and will be used chiefly in the Prince William
sSound and Cook Inlet districts.

The Pribilof Islands tender Xéder was assigned during the month
of August to furnish transportation for an inspection of the fish-
eries of the Kodiak-Afognak district and along the southern coast
of the Alaska Peninsula. Agent Dennis Winn boarded the vessel
at Seldovia on August 2, Dr. C. H. Gilbert at Seward on August 3,
and Willis H. Rich at King Cove on August 10. Messrs. Rich and
Winn left the vessel at Iliamna on August 19 for a trip over the
spawning grounds of the Iliamna district and returned again to the
FEider at Iliamna Bay on August 27. The whole party left the
Iider at Seward on August 28, when the vessel returned to its
regular duties.

Near the close of the year arrangements were made to transfer the
Puffin from the Alaska service to the division of fish culture for use
at the McDonald Lake hatchery. The Puffirn is rather too small for
Eatrol work, but can be utilized to advantage in necessary trips

etween the hatchery landing on Yes Bay and Ketchikan.

Vessels of the United States Coast Guard that were detailed to
carry on the fur-seal patrol in Alaskan waters rendered valuable
service to fishery vessels and in connection with the fisheries industry
in Alaska also.

ALASKA FISHERY INTELLIGENCE SERVICE

This service had its inception several years ago in the desire of
the bureau to make available at frequent intervals, particularly to
the fishermen at all important coastz?l points in Alaska, the market
price of fresh halibut, fresh and pickled salmon, and fresh sable-
fish at Ketchikan and Juneau, Alaska, and Seattle, Wash. These
wrices are reported by cable to the following points in Alaska:
Cetchikan, Wrangell, Petersburg, Juneau, Sitka, Craig, Cordova,
and Seward, and they are posted for the information of the public
at the cable office in each of the places named. This arrangement
is made possible through the courtesy of the Alaska Military Tele-
graph and Cable System, and by it the fishermen are enabled to keep
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in touch with market prices at three American ports, two of which,
Ketchikan and Seattle, are among the most important centers of the
fresh-fish trade on the Pacific coast.

VIOLATIONS OF THE FISHERIES LAWS AND REGULATIONS

Practically all reported violations of the fishery laws and regu-
lations fall into four general classifications, namely, fishing during
the weekly close season of 86 hours, fishing in streams and closed
areas, wasting salmon, and failing to observe the regulation which
requires that all fixed fishing appliances shall bear a sign showing
in 6-inch letters the name of the owner of cach apparatus.

Of the cases reported by the bureau in southeastern Alaska 22
indictments were returned against the owners and watchmen of traps
that were not closed in accordance with law during the 36-hour
period, 1 against the owner of a trap for locating 1t within 500
yards of the mouth of a salmon stream, 3 against the operators of
seines for fishing in streams or in the closed area at the mouths of
streams, and 1 against a canning company and an individual for the
wanton waste of salmon.

Fourteen trap cases were closed by pleas of guilty being entered
and the payment of fines aggregating $2,070, 3 were continued
until the next term of court, and 4 resulted in acquittals or dismis-
sals. In most instances the cases against the trap watchmen were
dismissed. Five were held to answer the indictments, and upon
being arraigned pleaded guilty and paid fines amounting to $280,
and, in addition, ¢ were given jail sentences of 10 days each. All
indictments alleging failure to place identification signs on traps
were dismissed.

Trials of cases involving unlawful fishing by seiners at the months
of streams resulted in two acquittals and one conviction upon which
a {ine of $50 was paid.

Two indictments against one company charged with the wanton
waste of salmon were called for trial at Ketchikan and resulted
in the dismissal of one and an instructed verdict for the defendant
in the other.

At the spring term of the district court at Ietchikan one com-
pany and one individual were indicted for the wanton waste of
salmon at Scow Bay in 1922. These cases were called for trial at
the September term of court, when the company pleaded guilty and
paid a fine of $200. The case against the individual was dismissed,
as he was only an employee of the company concerned.

Two other cases alleging violation of the fishery laws and regula-
tions of Alaska were reported to the grand jury at Juneau in” No-
vember by private parties, and indictments were returned. One
accused P. K. Harris & Co. of having operated its Point Marsden
trap every Sunday in June and the first three in July; the other
alleged that two natives had fished within the closed area at Neka
Creek near Hoonah. The natives were acquitted, but no verdict
wag reached in the case against the company.

Two cases of fish piracy were brought to the attention of the grand
jury at Kectchikan, resulting in the indictment of two gangs of
natives undet the charge of grand larceny for taking several thou-
sand salmon from traps of the Alaska Consolidated Canneries on
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the west coast of Prince of Wales Island. Both cases were continued
until the next term of court at Ketchikan.

One piracy case was reported to the grand jury at Juneau in
November, and a true bill was found against ¥Frank Harris, W. Li
Beach, and Arthur Carter, who were accused of stealing fish from
traps in Chatham Strait. In the course of the trial the defendants
testified that they were not at a certain trap on a certain day, as had
been shown by Government witnesses, but were several miles away,
a statement known by the district judge to be false, he having per-
sonal knowledge of the facts. Taking judicial knowledge of these
things, Judge Reed adjudged the defendants in contempt of court
and sent them to jail for 90 days. Upon expiration of this prison
sentence they will face charges of perjury. Meanwhile the piracy
case remains unsettled.

In central Alaska complaints were filed agninst 12 individuals,
charging them with gill-net and seine fishing in the protected waters
of the Copper River Delta, Bering River, Bay of Isles, and other
streams of Prince William Sound. Seven pleaded guilty and paid
fines and costs amounting to $478.95. Two were not apprehended,
and three were discharged, being Indians of the Copper River
Valley and unacquainted with the law and regulations,

Three cases were brought in the United States District Court at
Seattle against onc packing company and three of its trap watchmen
operating in the Alaska Peninsula Fisheries Reservation, charging
them with fishing three traps in the weekly close periods of June 17
and 25 and July 21. Convictions were secured in all cases and fines
of $1,150 and $400 were paid by the company and watchmen, respec-
tively.

Six violations were reported in the Bristol Bay district of western
Alaska, involving two fishermen in each case. Two of them were
charged with fishing in Wood River, six in Nushagak River, and
four in Ugashik River, all above the markers indicating the closed
areas. No scrvice was had against four who fished in Ugashik River
and two in Nushagak River. The six men who were apprehended
appeared at the fall term of the district court at Valdez, pleaded
guilty, and paid fines of $50 each.

In all, $4,880, exclusive of costs, was paid in 1923 as fines by the
violators of the fishery laws and regulations of Alaska. The amounts
by districts are as follows: Southeastern Alaska, $2,600; central
Alaska, $1.980; and western Alaska, $300.

In addition to the foregoing record of criminal proceedings the
grand jury at Ketchikan returned 55 indictments of packing com-
panies and individuals under chapter 95, Session Laws of Alaska,
1923, which provides close scasons of 20 days in southeastern Alaska
east of the one hundred and thirty-ninth meridian of west lon-
gitude. At Juneau, in November, the United States attorney filed
mnformation, comprising 217 counts, against 44 packers and fisher-
men.  Auk Bay Salmon Canning Co., being one of this number, was
tried in the district court before Judge Thomas M. Reed, who
ha,n‘de(l down a decision upholding the validity of the Territorial act.

The cases against the Kenai Packing Co. and the Copper River
Packing Co., alleging that in 1921 they wantonly wasted considerable
quantities of salmon, were finally dismissed in 1923 on account of the
death of the Government’s material witness.
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TERRITORIAL LICENSE TAX

Fisheries license taxes were collected by the Territory under the
general revenue law of May 75, 1921, as amended by the act of May
5. 1923. A statement from the treasurer, under date of May 23,
1924, gives the collections made to that date for the year 1923. It
was stated that approximately only about $2,500 remained uncol-
lected on the basic rate taxes on canned salmon, but that many
cannery companies are contesting the graduated pack taxes, and
pending the outcome of the test cases now in the courts they are
withholding payment of such additional taxes in the approximate
sum of about $140,000. Collections under all other fisheries tax
schedules were reported as practically complete, with but little out-
standing, The total collections for the calendar year 1923 thus
reported are about $146,000 greater than in the preceding year. De-
tails in regard to collections on account of 1923 are shown in the
following table:

Fishery license taxes collected by Terrvitory for fiscal year ended December 31, 1928

Schedule ‘ Division Division

Diviston
No.1 No. 2 f Total

No.3

. |$123,087.72 .

Balmon canneries (pack). . 7,446. 86 | $331, 134, 57

Salmon canneries (net inc o 4,633.29 [ 7,315. 50 21, 948. 85
Clam cannerieS. . ...._... R AR 878. 45 951. 38
Salteries. . .. 3,913, 6 5,617.35 9, 860. 70
Cold-storage plants_ ... . ... ... . i 500, 00 2, 125. 00

Fresh-fish dealers. ... ... ... . . .. ... ... ..... . 288, 8.26 6, 207. )4
Fish-oil works and fertilizer and fish-meal plants.....__° 1,764, 40 8, 030, 89
Fish traps 27,182.95 ' 104, 183,62
@Gill and stako nets N 372. 8. 6,151, 10 6,871. 10
I CS « - - o e e e . . 1,850.00 - 4, 680. 00

376.00 | 268, 744. 92 | 4903, 902, 44

T I | 229, 808. 52

ALASKA FISHERY LEGISLATION ENACTED

The Legislature of Alaska. at its biennial session in 1923, passed
three acts affecting the fisheries of Alaska.

The first of these provides for the licensing of fishermen annually,
and makes it unlawful for any person to engage in fishing for com-
mercial purposes without first obtaining a license. Fishermen are
divided into four classes, which are required to pay license fees as
follows:

Resident fishermen of all classes.. - . oo ___ 31
Nonresident hook-und-line fishermen, exclusive of those who

use set lines . o :
Nonresident gill-net and set-line fishermen____________________ 10
Nonresident seine and set-net fishermen.____________.__________ 25 -

Licenses issued under this act are to bo exhibited, upon demand
therefor, to any officer. agent, or emplovee of the Federal or Terri-
torial Government,

The second act is intended to supplement the fishery laws of the
United States applicable to Alaska, to conserve the salmon supply
of Alaska, and to provide for close seasons for salmon fishing. Under
its terms southeastern Alaska is divided into two zones, in both of
which commercial fishing for salmon is stopped for 20 days. The act
is as follows:
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CHAPTER 05

Be it enacted by the Legisluture of the T'erritory of Alaska :

Seetion 1. That it shall be unlawful to take or fish for salmon for commer-
cial purposes, except by trollers, in the waters of Alaska between the 57th and
60th degrees of north latitude and east of 139th meridian west longitude from
the tenth day of August to the first day of September in each year.

Section 2, That it shall he unlawful to fake or fish for salmon for commer-
cial purposes, execept by trollers, in the waters of Alaska south of the 57th
degree of north latitude and east of 139th meridian from the 20th day of
August to the 9th day of September in each year.

Rection 3. That any person. firm, or corporation violating any of the pro-
visions of this act shall be guilty of a misdemeanor, and upon conviction
thereof for each and every offense shall be punished by a fine of not less than
fifty dollars ($50.00) nor more than one thousand dollars ($1,000.00), or by im-
prisonment in jail for not less than ten days nor more than one year, or by
both sueh fine and imprisonment, in the diseretion of the court.

Section 4. This act shall not be <0 construed as in anywise to alter, amend,
moedify, or repeal any of the fish laws of the United Stutes upplicable to
Alaska. or any act of Congress whatsoever relating to the fisheries of Alaska,
whether designed to regulate the same or passed for any other purpose what-
soever, hut all such laws and acts of Congress shall be and remain in full
force and effect. The purpose of this act is not to alter, amend, modify, or
repeal any of such laws, but to provide .for further and additional regulation
of the fisheries with a view to giving additional protection to the salmon and
insuring a future supply thereof, and this act shall be construed 8o as to carry
out the intention herein e\plessed and not otherwise.

Section 5. An emergency is hereby declared to exist, and this 'I(t‘ shall be in
cffect immmediately upon its passage and approval.

The legislature also amended the license tax law of 1921 by in-
creasing’ the tax rate on various fishery produects, imposing a tax
un fish (allfrht In traps in excess of 100,000, and repealing the tax of
z cents per case on canned herring. The present law, as far as it
applies to the fishery industry, is as follows:

CHAPTER 101
AN ACT

Be it enacted by the Legislature of the Territory of Alaska:

Kection 1, That Section 1 of Chapter 31 of the laws of 1921 is hereby amended
so as to read as follows:

* »* * * * * *

Sth: Fisheries:

() Clam canneries, three (3) cents per case.

(b) Salmon canneries; on kings, reds. sockeyes, ten (10) cents per case.

(¢) On a pack of kings, rods, and sockeyves. counted together, at any one
cannery, an additional tax shall be paid as follows: On all cases in excess of
ten rhmwmd (10,000) and not more than twenty-five thousand (23,000), five
(3) cents por case; on all cases in excess of twenty-five thousand (235,000) and
not more than forty thousand (40,000), ten (10) cents per case; on all cases
in excess of forty thousand (40,000) and not more than fifty thousand (50,000),
fifteen (15) cents per case; on all cases in excess of fifty thousand (50,000),
twenty (20) cents per case.

(d)y On medium reds, cohos, and pinks, four and ene-half (41%) cents per
case,

(¢) On a pack of medium reds, cohos, and pinks, counted together. at any
one cannery, an additional tax shall be paid as follows: On all cases in excess
of twenty 11\0 thousand (23,000) and not more than forty thousand (-40,000),
two (2) cents per case; on all eases in excess of forty thousand (40,000) and
not more than fitty thousand (50,000), four (4) cents per case; on all cases in
excess of fitty thousand (50,000), (6) cents per case.

(f) On chums, three (3) cents per cease.

In addition to the above tax, salmoen canneries shall pay 1 per cent of their
net annual income, The net income shall be determined in the same manner
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as the net income is determined under the Federal income tax law, except that
no deduction shall be allowed on account of interest on bonds or money bor-
rowed except on account of other Territorial taxes paid.

(g9) Salteries: Fifteen (15) cents per onc hundred pounds of mild cured red
king salmon; five (5) cents per one hundred pounds on mild cured white king
salmon : ten (10) cents per one hundred pounds on salted codfish: two and one-
half (2%) cents per one hundred pounds on all other salted and mild cured
fish.

(h) Fish traps, fixed or floating, two hundred ($200.00) dollars per annum,
so-called dummy traps included; and an additional tax of two (£2.00) dollars
per one thousand shall be paid on all fish caught in any one trap in excess of
one hundred thousand (100,000).

(1) Gill nets and stake nets, two ($2.00) dollars per 100 fathoms or fraction
thereof,

(j) Secines, ten ($10.00) dollars for the first one hundred tifty (150) fathoms,
and five (85.00) dollars additional for each twenty-five (235) additional tathoms
or fraction thereof.

(k) Fishermen who are not residents of the Territory, five ($5.00) dollars
per annum. The term * fishermen ™ shall mean to include all persons employed
on a boat engaged in fishing. ‘This tax on non-resident fishermen shall continue
only until January 1, 1924,

Oh: Cold storage plunts.

Doing a business of one hundred thousand ($100,000) dollars per annum or
more, five hundred (%$500.00) dollars.per annum ; doing a business of seventy-
five thousand ($75,000.00) dollars per annum and less than one hundred
thousand (£100,000) dollars, three hundred seventy-five ($375.00) dollars per
annum ; doing business of fifty thousand (2350,000.00) dollars and less than
seventy-five thousand ($75,000.00) dollars per annum. two hundred fitty
($250.00) dollars per annum: doing business of  twenty-five thousand
(825,000.00) dollars and less than fifty thousand ($50,000,00) dollars per
annum, one hundred twenty-five ($125.00) dollars per annum: doing business
of ten thourand (§10,000.00) dollars and less than twenty-five thousand
(%£25,000.00) dollars per annum, fifty (%50.00) dollars per annum: doing busi-
ness of four thousand ($4,000.00) dollars per annum and less than ten thousand
($10,000.00) dollars per annum, twenty-five ($235.00) 1 doing business under
four thousand (£4,000.00) dollars per annum, ten ($10.00) per annum.

The “annual business ™ under this subdivision shall be considered the gross
amount received for the product and for storage of produce for others.

10th: Fish buyers (dealers in fresh fish), onc-tenth of one per cent per
pound on fish purchased, except for sale at retail, whether or not the fish buyer
operated a cold-storage plant.

11th: (a) Fish-oil works and fertilizer plants, forty (40) cents per {fifty
(50) gallon barrel for oil and forty (40) cents per ton for fertilizers and fish
meal.

(b) Whale oil, fifty (50) cents per fifty (50) gallon barrel for oil, and tifty
(50) cents per ton for fertilizer.

WATER-POWER PROJECTS IN ALASKA

There was referred to the burcan from the Federal Power Com-
mission in 1923 one application for a permit for a water-power
project in Alaska, on Lagoon Creck, at Port Wells, about 70 miles
west of Valdez. Assistant Agent Shirley A. Baker made an examina-
tion of the locality, and on the basis of his report the burcau advised
the commission that it appeared that the proposed project would not
mterfere with the protection or utilization of fishery resources, and
therefore no objection would he made to the granting of the permit.
As in previous cases, however. it was suggested that a clause be
inserted in the permit that no rights are granted contrary to the
fishery lnws of Alaska or the regulations made in pursuance thereot
by the Secretary of Commerce.
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TAGGING OF SALMON

The tagging experiments begun in 1922 were continued during the
season of 1923. The work was conducted in the same region—that is,
along the Alaska Peninsula—and, as before, for the purpose of ob-
taining information as to the direction and rate of the migration of
salmon and in order to determine the spawning grounds frequented
by the fish constituting the basis of this important fishery. The work
was done under the dircction of Dr. C. H. Gilbert and Dr. W. H.
Rich, assisted by W. P. Studdert. Ten thousand tags were attached,
mainly to red salmon, although a few hundred humpback, chum, and
coho salmon were tagged also. The work was done in the district
south of the westernmost part of the Alaska Peninsula between the
Shumagin Islands and Isanotski Strait. An additional feature of
the work of 1923 was the collection of scales from each salmon
tageed.

The results confirmed in every important respect the results ob-
tained in 1922 and gave some additional information of value and
interest. A large percentage of returns was obtained from Bristol
Bay, showing beyond question that the run of fish, which is of such
importance commercially along the southern shore of the Alaska
Peninsula, is composed in large measure of fish bound for Bristol
Bay. A few returns were obtained from the local spawning grounds
along the northern shore of the peninsula and more from those
located along the southern shore. Others were obtained from points
to the eastward, especially from Chignik, but also from Alitak,
Karluk, Afognak, and Cook Inlet. The rate of migration, as indi-
cated by these returns, is approximately the same as was observed in
1922. 'The rate of travel is apparently slower to near-by streams
and faster to more distant regions, such as Bristol Bay and Coolk
Inlet. On these longer journeys the rate of travel approximates 20
miles per day, though this is subject to much variation and at cer-
tain times averages much higher. The examination of the scales
has not yet been completed, but enough has been done to indicate
that interesting and valuable results will be obtained.

SALMON FOR FOX FEED

The raising of foxes in Alaska has developed into a considerable
industry, as approximately 200 farms are now established and
many suitable islands from Dixon Entrance to the western end of
the Aleutian Chain are occupied as fox farms. In addition, a num-
ber of farms have been established along the mainland coast of
Alaska by the use of corrals.

Those engaged in this industry require large quantities of fish for
feed for their animals, and, as the business grows, demands on the
fisheries will increase correspondingly. Salmon enter largely into
this feed supply because of the comparative ease with which they
are obtained. .

In southeast Alaska, where more than 100 farms are established,
it is estimated that at least 500,000 salmon and 500,000 pounds of
fish heads from the canneries are used annually for fox feed. In
central Alaska, where there is about an equal number of farms,
approximately 250,000 salmon are used each year. Most of the
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salmon so used are taken by seines or purchased from local fisher-
men, but one fox-farm corporation in southeast Alaska operated n
trap. All species of salmon are used, though the bulk of the supply
consists of humpback, chum, and coho salmon. .

BRISTOL BAY DISTRICT

In 1923 a special force, consisting of two regular wardens and a
number of other employees under the direction of Agent Dennis
Winn, again operated in the Bristol Bay district. As in preceding
seasons attention was devoted during the spring to the destruction
of predatory fishes, and after the beginning of active salmon-fishing
operations a patrol was maintained on Bristol Bay and in all tribu-
tary waters. Two employees were again detailed to remain in the
district over the winter for the purpose of making further observa-
tions on the spawning grounds of the Wood River Take system.  Mr.
Winn’s report is as follows:

GENERAL REPORT OF SEASON’S OPERATIONS

This report deals with operations in connection with a survey of lakes and
spawning areas, improvement of salmon streams, destruction of predatory
enemies of salmon, and enforcement ot fishery laws and regulutions in Dristol
Bay through the season of 1923, :

The plun of operations vavied but little from that of previous years. The
enmployees went forwuard on different cannery ships, together with supplies and
eguipment. Men and suppl es were landed at or near their respective districts
by the packers who furnished transportation. ‘This was of great ussistunce,
as the bureaw’s vessel Neofes was late in being launched, due primarily ro
necessury repairs and alterations. The fishermen’s strike in the States delayed
departure of the ships, and consequently they arrived at DBrstol DBay later
than formerly; also the fact that some of the ships carried a portion of the
bhureau’s supplies resulted in some delay in beginning the work.

Transportation to Bristol Bay was secured as follows: Idight men on the
Alaska Packers Association ship Star of Lapland from Semiahmoo, Wash.;
5 men on the Alaska-Portland Packers' Association steamer North King from
Portlund, Oreg.; 3 men on the Columbin River Packers' Association ship Chilli-
cothe from Astoria, Oreg.; 3 men on the Carlisle Packing Co.’s stenmer Brook-
dule from Seattle, Wash. ; and 1 man on the Naknek Packing Co.'s ship Heckla
from San I'rancisco. Ou the return to the States 5 men received passage on
the Star of Zealand to San Francisco, 3 men oun the North King to Portland,
2 men on the Chillicothe to Astoria, 2 men on the Braokdale to Seattle, and 1
mun on the Heckla to San Francisco. The Alaska Packers Association trans-
ported the necessary subsistence supplies on their ditferent ships for the bureau’s
use at Kvichak, Egegik, and Ugashik. The Alaska-Portland 1’ackers’ Associa-
tion carried subsistence supplies for Naknek and part of Nushagak, togetuer
with all needed fuel oils for the different sectors. TPart of the supplies for
<ushagak also were taken on the Northwestern Fisheries Co.’s ship Guy C.
Goss from Seattle., Ship chandlery and machinery for the bureau’s Dboat
Scuter was dellvered at Kvichak by the Brookdale. Sincere appreclation is
expressed at this time for the assistunce and cocperation extended by these
companies and their employees.

The bureau employees engaged in this work were Dennis Winn, A. T. Looft,
F. G. Morton, Joe Paulsean, Gordon McGill, Bud Murphy, and John Watson.
Others were carried as last year on the packers' roll until June 30, when most of
the men were transferred to the bureau’s pay roll for the remainder of the
season. As In former years as many locul men as possible were secured.

DESTRUCTION OF PREDATORY FISHES
This work is showing results in every section, especinlly Wood River, and

trout are becoming more difficult of capture each year, It is an encouraging
fact that trout in numbers were found only in the first two lakes in the WoodQ
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River district. While more trout than formerly were captured in Becharoff
Lake, they were widely distributed, and continuous travel was necessary this
yeur in order to reach the different sources. Those creeks thut were closely
fished in previous years showed greatly reduced numbers of trout this year.

Naknck.—The writer, together with four men of the Naknek crew, in charge
of Gus Severson, proceeded on the North King from Portland, leaving that point
May 5 and arriving at Naknek May 17. The crew was immediately taken
ashore, and the dlfferent boats were painted and placed in the water. All
cquipment was overhauled and nets tanned. Mr. Severson and crew left for
the lake on the 23d and made camp below the rapids for a short period. Set
nets were placed and fishing was conducted with fair success for five days,
during which time several trips were made over the rapids with equipment and
supplies. When all was in readiness and the fishing became poor, a start was
made for the outlet of the lake, arriving there on the 31st, when camp was es-
tablished, and fishing progressed with satisfactory results to June 8. Strong
winds prevailed from June 2 to 9, accompanied by heavy rain during the last
two days. Iixtreme difficulty was experienced throughout the blow to keep
nets fishing owing to the amount of grass and drift, but fair catches of trout,
all containing young salmon in their stomachs, were made each day. Great
schools of young salmon just out of the gravel were noted around the shores
with the trout preying upon them. The stomach of one 10-pound lake trout
taken on a spinner on the 4th contained 343 of these young salmon with 8 still
allve.

The first migrating sockeye was noted May 26, hut no large schools were
seen nt the lake outlet before June 1. On that date an 18-pound lake trout,
which had 54 young migrating salmon in its stomach, all about 3 inches in
length, was taken.

On the arrival of Warden Loofl on June 8 with a knockdown boat to be nsed
on Grosvenor Lake, it was decided to move to the head of Nuknek Lake, and
while assistance was available the boat lumber was portaged across from
Naknek to Grosvenor LaKe, where it was assembled. As the salmon are late
in arriving at this point, it was thought best to return to Kidawik Creek and
operate there as extensively as possible until they put in an appearance at
that point. During the preliminary investigation in Grosvenor Lake several
large pike and lake trout were taken. One of the latter measured 20 inches
in girth and weighed 24 pounds.

Good results attended operations at Kidawik., While but few Dolly Vardens
were taken, most of them were extremely large and one specimen measured
28 inches in length. The first salmon noticed liere was on June 19, and the
following day numbers appeared when nets were removed and the crew left
for Lake Grosvenor. Supplies and equipment were taken over the portage,
and camp was established on the Grosvenor side., Iixcellent results attended
efforts here until the 30th, when the salmon began arriving, thus necessitating
the removal of all gill nets from the water. Hand and set lines were then
resorted to.

Lake Coville and the narrows between Coville nnd Grosvenor Lakes contain
the best spawning beaches in this section. Trout ave fairly plentiful, and the
prospects for work there in the spring are excellent us there is now available
a8 suitable boat for beginning operations immediately upon arrival there an-
other year. Lake Grosvenor has very rocky shoves with deep water eclose to
shore. Many places that appeared to be suitable spawning areas were noticed,
but it-was too early to note whether they were used for that purpose., Salmon
were noticed Jumping all over the lake and passing up through the narrows
from Grosvenor to Coville in large schools,

The escapement of fish was good, although not as large as last year (pos-
sibly 80 per cent of 1922), and was considered sufficient for the needs of this
district. Salmon in satisfactory numbers were entering the lake throughout
July. A small number of kings and chums was noticed in the river below
the rapids on July 28, and a few silvers made their appearance there August 1.
This is too far up the river for the occurrence of any number of these specles,
although small numbers of each spawn in the vicinity.

Before the departure of the crew hoats were scraped and painted and,
together with all equipment, were stored in the Alaska-I’ortland Packers' Asso-
ciation cannery.

The total number of trout destroyed for the senson was 3,429, averaging from
10 to 12 pounds each, with a total weight of 87,719 pounds. All but about
2 per cent were lake trout, the remainder being Dolly Vardens, suckers, and
pike.
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Ugashik.—Transportation north for the Ugashik crew, with Harry Allen in
charge, was secured on the Star of Lapland, leaving Semiahmoo April 27 and
arriving at Bristol Bay May 21. As the bureuau’s launch Scofer was late in
being launched, the Alaska Packers Association boat Kodiak and the St. Kath-
erine, of the Red Salmon Canning Co., carried the men to their destination at
the cannery of the latter company, where the tishing gear was stored.

The supplies for this crew were on the Star of IFinlgnd, which was yet en route.
With the small amount of groceries stored from last year and a supplementary
supply horrowed from the Red Salmon Canning Co., 4 start up the river was
immediately made and cump established below the first rapids. A further
supply of groceries was borrowed from the eannery for a second trip up the river
before the landing of the hureau’s shipment from the Star of IMinland on
June 17,

IPishing in the vicinity of the first rapids was not satisfactory, and camp was
moved to the upper rapids on a strenm connecting the two lakes, where good
results were secured. A trap was installed, and in connection therewith set
nets, sefnes, and hand lineg were used to good advantage. Trips were made
with light camping outtits and nets to all the different streams around both
lakes, and good work was accomplished. The best results were attained at the
upper rapids, where the trout were ascending from the lower to the upper lake.
Those of any size in the upper luke were schooling just above the rapids, seem-
ingly waiting for the salmon to ascend. although many were taken in the trap
while descending fo the lower water. The majority, however, schooled above
and were feeding partly on the young sockeyes just out of the gravel, but
mainly on the migrating salmon fingerlings. The last of these passed into the
lower lake about July 17, and after that date many of the trout stomachs exam-
ined contained crawfish. "The migration wuas in excess of the previous year,
which in itself is satisfactory and encouraging.

Seventeen creeks were visited, of which 14 were along the west shores.
were of good size und several apparently were suitnbie for spawning salmon,
although it was too eurly to ascertain definitely. Each creek contained many
small Dolly Vardens and grayling, which were fished as closely as possible with
fyke nets and small seines. Ifor purposes of recognition the creeks in the
upper lake are referred to by numbers and in the lower lake by letters. There
are but few creeks of fmportance as salmon streams, and these only will be
mentioned in this report.

Creek No. 3, on the cast shore of the lake, is a large sluggish stream with
ity source about 30 miles back in the hills, It contains considerable good
spawning territory, and some red salmon were noticed ascending.

Creeks Nos. 4 and § are similar to No. 8. All flow into & small bay along
the east shore, which is well adapted for spawning in the vicinity of the mouths
of the creeks.

Creeks Nos. 7 and 8, on the east shore, are large and deep with suitable
spawning gravel on the lake shore around their mouths.

Other creeks in the upper lake contained some trout and whitefish, mostly
small in slze and few in number, but no salmon, and had very little suitable
spawning territory.

In the lower lake there are four streams along the east shore, all of good
size, with spawning area around the mouth of eaclh. Creek A was not promis-
ing, but creeks B, C, and D have some gravel bottoms suitable for spawning,

Salmon made their appearance later than usual, it not being necessary to
remove the gills nets from the stream until July 11. The run was never
large and passed up in small schools at short intervals. The escapement was
poor, and from all appearances the spawning grounds will be sparsely seeded.
It 1s estimated that the escapement was less than 30 per cent of that of last
year. Some red salmon were entering on the occasion of our trip down the
river at the end of the season to join the ship. A fair school was observed
below the lower rapids, and the native fishermen who were operating set nets
in the river below, for home consumption, were making small catches, which
proved that. fresh red salmon were then en route to the lakes. The waters
were too badly discolored to permit an intelligent estimate of the number of
salmon ascending, but from the extent of the schools passing on the crest of
the run it is probable that no great numbers were en route at the season's
end.
Specimens taken on July 11 had in their stomachs young feeding sockeyes
just out of the gravel. One Dolly Varden’s stomach coutained approximately
200 young salmon, a lake trout 250, and a grayling about 125. These counts

IMive
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were conservative, as many of the young fish were partly digested. The total
number of fish destroyed was 9,510, of which 85 per cent were Dolly Vardens
and the remainder miscellaneous predatory species. The Dolly Vardens
averaged 2214 inches in length and from 3 to 4 pounds in weight, and the
average lake trout weighed 234 pounds and was 14 inches in length, the total
weight being 33,285 pounds.

Egegik.—The Egegik crew, with H. B. Looff in charge, was transported on
the Star of Lapland, landing at Egegik on May 26. After overhauling the
Evinrude and equipment and assembling supplies they left for upriver on
May 30. Camp was made for a short period at the rapids near the outlet of
the lake. Boats with equipment and supplies were lined over the rapids and
a start made for the Liftle Becharoff Lake district. A severe storm forced
a landing and delayed progress for four days at Gass Rocks. While efforts
were made with set nets here, results were negligible. As soon as the weather
permitted camp was moved and established at Salmon Creek, where opera-
tions were begun. Work here was not satisfactory, and camp was again
moved to Kanatak village, where part of the supplies were stored in a native
barabara. Heavy windstorms, accompanied by rain, occurred through the
first two weeks and prevented much work. Camp was then moved from
creek to creek, the crew traveling with light equipment, the method being to
fish each creek as effectively as possible and then move on to another. In
this way good catches were made, and when the routine was established the
daily catch averaged from 300 to 600 trout. Specimens weighing 8 pounds
were taken, and 6-pound trout were common. The number of small trout
taken reduced the average weight considerably.

The most successful method of capture early in the season was by stretch-
ing gill nets entirely across the streams. It was noticed that the trout entered
the creeks from the lake late in the evening to feed and departed at daylight.
Later in the season quantities of bait were placed along the shore of the lake
in the vicinity of the creek mouths to attract the trout, after which seines
were used with considerable success. The season continued stormy, which
made it necessary to do most of the work in the creeks, operating throughout
their full length in some cases.

A trip to the cannery was made on July 20 to take up more supplies and
arrange to operate as late as possible before proceeding to the States via
Kanatak about September 1. This gave a month longer for operations.
Storms and heavy rains delayed the return of the party to Kanatak village
until August 10, when work was resumed with results nearly equal to those
before the departure for the cannery. This absence of 20 days just at the time
fishing was so good was a severe loss, but the men were in no way to blame,
ag it was due entirely to weather conditions. Qood catches were made up to
the day of departure for Kanatak to take the steamer Siarr for Seward en
route to Seattle. ILquipment was overhauled and stored in a cabin at Little
Becharoff Lake.

Another year it is the intention to have employeces proceed via the regular
transportation steamer to Kanatak and thence over the short portage to Little
Becharoff. Operations can thus be started at least a month earlier than by
proceeding on the cannery ships and ascending to the lake, as the ice dis-
appears from its upper portion several weeks before travel is possible on the
main lake. .

Owing to the localities where operations were carried on, it was impossible
to obtain any very accurate check on the migration of salmon. The escape-
ment was good, being on a par with 1921 and a trifle smaller than 1922, Salmon
arrived on the spawning grounds early. The first noted was on June 10 and
the main run entered June 21.

All fish captured here were Dolly Vardens, 17,210 of which were destroyed.
These averaged 3 pounds and weighed a total of 51,630 pounds. Gill nets.
fyke nets, seines, traps, hand lines, and spears constituted the equipment used.

Wood River~—~The Wood River crew, with Eric Fenno in charge, was taken
north on the ship Chillicothe, leaving Astoria April 28 and reaching Nushagak
May 21. The men went ashore at the Columbia River Packers’' Association
caunery and the following day were transferred to Snag Point by patrol boat
No. 6. As the bureau’s groceries had not yet come ashore, a 10 dayy' outfit of
supplies was procured from the Alaska Packers Association cannery and a
trip was made to Aleknagik Lake on May 23. Camp was established at the
mouth of the lake, this being necessary owing to the 10-inch sheet of ice that
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covered the entire lake with the exception of about one-half mile around the
outlet. Operations were begun here, but results were meager. The party was
unable to reach the upper end of the lake until June 2.

No trout were running in the main river at this time, and a floating trap
was installed near the entrance to the stream connecting Lakes Aleknagik and
Nerka. Trout appcared to be scarce and continued so until the salmon made
their appearance on June 27, when they were noted in increasing numbers
passing up with the salmon. Most of those taken on that date appeared to be
sea run,

The migration was passing out in good schools, and at times parts of the
lake appeared alive with young salmon. It is estimated that there were about
four times as many as last year. This migration was passing at the time of
the arrival of the party at the head of the lake and continued through July
and early August.

Nutive boys were cngaged in order that the crew might divide and operate
in Nerka Lake also. Fair results were obtained, but they were not up to
expectations. Without doubt the trout are diminishing here, as was evidenced
by the difficulty experienced in capturing large numbers. A certain per-
centage of large Dolly Vardens enter and ascend with the salmon, which are
always to be contended with. In checking the ascent passing the tally scow,
in which camp was made at the mouth of the river connecting Aleknagik and
Nerka Lakes, there were at times nearly half as many large trout as salmon
passing up. According to the tally on July 15, 175 Dolly Vardens as large
as red salmon passed up with the salmon in a period of 40 minutes.

Salmon entered very slowly in small schools, usually with long intervals
between. The first red salmon was noted passing the tally scow on June 27.
The run reached its crest about July 11, when they passed steadily, but only
one or two at a time. This condition was of short duration, and by July 26 the
run to the upper lakes was practically over. It was estimated that from 70,000
to 80,000 red salmon passed into the upper lakes, and since the greater number
spawn there the extent of the run is not encouraging.

As trout were noted ascending the lower Wood River on the occasion of the
departurec of the crew, two extra local men were engaged, so that operations
could be carried on in this river as late as possible, in addition to the Tikchik
Lake survey. A floating trap was installed in the lower river, and it is be-
lieved the results will warrant the ovutlay. All trout taken were Dolly
Vardens.

The previous winter a trip was made by Warden A. T. Looff and party, leaving
Snag Point on January 2, 1923, with a dog team, and the district was covered
to guther data relative to the loss of eggs from water receding, freezing, etc.
An extensive water system was shown by this survey, with an extremely
large nrea devoted to spawning. The party returned to Snag Point on Febru-
ary 26, An extremely heavy snowfall impeded progress and made travel diffi-
cult. A report of this trip was forwarded to the bureau, but apparently was
lost in the mails, as it was never received. At most places where spawning
was noted and at practically every point where nests were marked the water
did not freeze over, showing springs to be in the locality. Considerable work
pn trout was accomplished. Mr. Looff and an assistant have again been de-
tailed by the bureau to winter in that section, and this year will give special
attention to the Nushagak River section and Tikchik Lake system.

During Mr, Looff's fall trip last year 1,018 trout were destroyed and 6,501
were captured previous to the departure of the regular crew on the Chillicothe
on Aupust 4 of this year, making a total of 7,519, averaging 2% pounds, or a
total of 18,797 pounds. Many more trout will be destroved during the fall
and winter operations conducted by Mr. Looff this year.

Hiamna.—The Iliamna crew, in charge of Otto Kestner, obtained passage
on the Brookdale, leaving Seattle May 15 and arriving at Bristol Bay the end
of the sume month. 7Transportation was then immediately secured for them
with Q. R. Millett to Iliamna Lake.

Arrangements had been made the previous fall for H. H, Millett, who lives at
the lake, to begin operations as early as possible in the spring. Nets were set
April 28, as soon.as the ice disappeared sufliciently, and operations were con-
tinued by Mr. Millett from that date to June 1, when he proceeded to the
cannery Lo have the launch repaired and painted and to erect markers and
prepare for patrol. Through this period and during a short period of operation
hetore the freeze up in November, 1922, Mr. Millett captured a total of 2.849
fish, 98 per cent being Dolly Varden trout and 2 per cent miscellaneous preda-



ALASKA FISHERY AND FUR-SEAL INDUSTRIES, 1923 79

tory species.  On the departure of My, Millett fromy the lake the work was
turned over to Mr. Kestuer and crew,

The regular crew from the States established camp in Intricate Bay and
accomplished fair results. The camp was cstablished in a protected bay and
set nets were placed in every suitable fishing locality that could be reached
without difficulty from the cawmp with dory and outboard motor. ‘The early
spring work was carried on in the locality where results were the best last
vear. nawely, Goose Bay, along the north shore of the lake, and Woody Island
Lakes. ‘Frout were never found in large numbers at any point of operation.

Predatory fishes taken in 1928

Dolly | Lake All
Vardens; trout others

! |
Fish ' Average
taken | weight

Total

Location operated weight

|
1
|
i
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Nuknek . oo L. P 3,429 35,70 |l . o8 2
Lygeyik. ... . 17,210} 31, 630 100 i feceianaoe
Ugashik_ _. 9,510 ' 33, 285 ;
Nushagak _ e, 7510 ¢ 18, 767
Hiamna. . . | 8, 204 | 20, 510

T U | asost2 |l U 161,041 ... —— e
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As there were no trout in Ilianmma River during 1921 and 1922 no effort
was made to operate there this year. When it was too late to give this stream
attention, information was received that large numbers of trout had Leen
present in the early spring months, feeding on the enormous schools of young
salmon coming from the gravel and working down into the Inke. During
the fall inspection in the current year very few trout were noticed. ‘This con-
dition is accounted for partly by the scarcity of young salmon in this river
during 1921 and 1922, while during the past spring the waters appeared alive
with the fry just leaving the gravel. They constituted the attraction for the
trout that uscended from the lake. This coming spring it is anticipated there
will be a fuir number of salmon fry in this streum, and every attention will be
given the trout. Suitable local help hax been engaged for early spring work,
and a2 man will proceed from Seattle via Cook Inlet as early as possible in
the coming  yYear to supervise operations,

Owing to the inaccessibility of the places where the operations were con-
ducted. it was himpossible to note the extent of migrating fingerling salmon
and no report s available ou that subject.  ‘Uhe number of predatory fishes
destroyed by the regular crew totuled 3.355, of which 30 per cent were Dolly
Vardens and the remainder pike and lake trout in nearly equal proportions,
together with some suckers. T'his number, added to the 2,849 taken in the late
fall and enrly spring, makes a grand total of 8,204 fish averaging 234 pounds,
or 20.510 pounds destroyed for the season.

EXTENT OF SALMON RUNS

I the Naknek-Kvichak distriet a light ran was on when the season opened
on June 26, and the tish came in large numbers on the morning of the 28th,
when a few of the canneries placed their fishermen on limit. The following
day practically all canneries were displaying the limit flag. On June 29 the
run slackened, and it declined very materially to July 1 and 2, when the limit
fags were reimnoved. On July 3 the run again showed a decided increase, and
on the following morning tide the fish came with a ruash.  All limit flags were
up by ¢ . m. but were not effective before midnight of the same day, according
to an agreement between fishermen and packers. The water was alive with
salmon in the vieinity of Nuknek River, and an excellent eseapement into
that stream was occurring.  On the morning of July 9 the run slackened
in the vicinity of the ships, and most of the fishing boats appeared to be en
route for the upper Kvichak in the vieinity of Squaw Creek. Small catches,
with an occastonal good ceapture, were mude, On the following day more of
the boats werce successful, and good eaptures were made at varfous points by
most fishermen, but many of the limir flags were taken down, IFish struck
in exiremely heavily again on July 12, and lHmit flags were again displayed.
The run was spansmodic throughout, and showed a perceptible slickening by
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July 14, and all limit flags were down the following day. Good catches con-
tinued to be made occasionally by fishermen from Graveyard to the closing
markers up to and including the morning of July 17. On this date exeep-
tional catches were made on the drift in the upper portion of the bay durlng
the morning flood, and the nets drifting in on that oceasion were too nunierous
to count. All apparently made good cuatches, but this was practically the last
heavy run. The movements of the fish at Egegik were similar.

At Ugashlk no heavy run occurred throughout the season. Fish entered
slowly through early July, increasing in numbers toward the aniddle of the
month and falling off to extremely small numbers on July 21, with discourag-
ing prospects and but little fishing resulting from that date to the end of the
season.

On the Nushagak side the run was small and at no time assumed encourag-
ing proportions. A light run set in on June 28 and continued slow until July
6, when it increased greatly in volume. The heavier portion of the run was
of short duration, however, extending over a perlod of less than two days, when
it dropped back again to small numbers and continued small to the end of
the season,

Slightly over 1,200,000 cuses were packed in Bristol Bay through the season.
‘87 per cent of which were taken from the Naknek-Kvichak section, the re-
mainder being divided between the Iigegik, Ugashik, and Nusbagak districts.

DPATROL

The patrol was conducted as formerly and was most effective throughout
the season. Launches were used in the Kvichak, Naknek, Nushagak. Igushik,
and Ugashik districts, with two men on each boat, while one man with a dory
and Evinrude constituted the Egegik patrol. Two launches were used in the
early part of the season in the Ugashik River, but a scarcity of help reduced
this patrol to one boat when the season was partly over. Good work was
accomplished by this boat and there was less illegal fishing than during any
previous season.

The bureau’s boat Scoier kept in touch with the different patrol bouts, super-
vising and directing the work. This boat was under the direction of the writer
until his departure on July 15, when Warden A. T. Looff assumed charge.

Seven boats were reported for law violatlons and four cases were trigd at
Valdez. On account of being exceedingly busy, the marshal was unable to
place fishermen of the other three boats under arrest before the departure of
their ships, and charges went by default.

Close watch was kept on the fishermen to prevent red-salmon fishing before
midnight of June 25 and later than midnight of July 25. During the season
many nets were removed from the rivers above the dead line and a number
were destroyed.

ESCAPEMENT

The writer left Bristol Bay July 15, proceeding via Iliamna Lake and across
Cook Inlet to Seldovia, meeting the bureau’s boat Lider at that point, for an
extended trip of inspection through the Alaska Peninsula Fisheries Reservation,
in company with Dr. C. H. Gilbert, special assistant, and Dr. Willis H. Rich,
chief of the divislon of scientific inquiry of the Bureau of I'isheries. After
completing this inspection the Eider with party returned to Iliamna Bay August
19. Doctor Rich and the writer proceeded from {hat point over the portage to
Iliamna Village and embarked on patrol boat No. 8 for the purpose of making
a trip around the lake to observe the spawning uareas at about the same dates
as in previous years. All the principal spawning grounds in Iliamna were
visited and checked against previous years.

A trip was made first with dory and outboard motor up Iliamna River about
€ miles. No large numbers of fish were noted at any point, with the excep-
tion of a short stretch just above the Indian village, and the greater portion
of the spawning in the stream was confilned to this area. The stream as a
whole was poorly stocked, and although in excess of 1920 and 1921, when very
few salmon spawned in this stream, the number was far below that of 1922,
An excess of spawners was reported last year throughout the district, there
being two to three tlmes more than necessary for capacity seeding on some
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beds. In 1921 a good escapement was reported, which was considered to he
neurly normal although there were some streams -with negligible numbers:
and none was crowded. This year the escapement fell below that of 1921 in
all streams with the exception of Iliamna River, in which 6,000 red salmon
were estimated in 1921 and 15000 the current year. The latter is about 15
per cent that of last year and about 20 per cent of capacity stream production.

Ascending Copper River about 5 miles it was estimated that the spawners
were about one-sixth as numerous as last year, with no signs of schooling at
the river mouth or in the extensive lagoon beyond. When Kokhonak Creek
was examined, more encouraging numbers were noted, as the stream was par-
tinlly covered with spawners. Numbers of fish were noticed in the deep water
along the shores and also in the mouth of the stream. These two banner
streams of the district showed a smaller number of spawners than in 1921,
the first having an estimated maximum of 150,000 fish as agalnst 300.000 in
1921, with no schools outside or in the stream, while Kokhonak Creek contained
an estimated maximum of 200,000 salmon as against 250,000 in 1921. It may
be stated that Kokhonak is the only creek considered to contaln sufficient seced-
ing for normal results. The spring pond near Chekok. where last yeur it was
estimated there were 5,000 salmon and in 1921 1,000, this year contained about
500, which. with the exception of Copper River, Kokhonak Creek, and Tliamna
River. is representative of comparative numbers noted throughout the area.

The Newhalen River was high and badly discolored with sediment on the
occasion of the party’s visit, making it impossible to pass intelligently on the
numbers of fish in that stream. However, observations were sufficiently con-
clusive to indicate that the escapement throughout the whole area was below
that of 1921 and only about 10 per cent of last year.

The small number of flsh came as a great surprise, as it had been felt
that when the canneries were on limit there must be a safe margin of escape-
ment, This season, however, proved the exception to the rule, and it is
attributed to the very favorable weather conditions and the movements of the
fish which permitted fishermen and packers to make the most of the available

supply.
RECAPITULATION

In closing attention is directed to certain practices which must be rectified,
mainly by agreement between the packers and their fishermen.

1. Placing limit flags.—By the present agreement the limit flag can only be
officially placed and.fishermen notified of the limit at 6 p. m., and it is not in
force before midnight of the same day. On occaslons such as the present year,
when the fish strike in heavy in the early morning or soon after midnight,
there will be a period of about 18 hours or more before the limit is applicable.
During the last season one boat delivered over 6,000 fish within that period,
and this was not exceptional. Also, while the limit is In force a large per-
centage of the fishermen, after delivering their quota for the day, will im-
‘mediately lay out again for another limit, and fish must be held about 24
hours before delivery.” This condition leads to waste or at best the canning of
stale fish, a supply of which accumulates through the heaviest period of the
run.

2. Small megh nets.—The fishermen either carry quantities of web to Aluska
in trunks or knit web en route on the ships. Many of the canneries then
supply them with lead and cork lines for this web.

3. Nets thrown overboard at end of season.—At the close of the past season
i1 number of nets were noticed, mostly without lead and cork lines, drifting
back and forth with the tide. In many cases they drift around the piling
underneath the docks where they hang and fish during the flood period, and
many salmon are thus caught and wasted. Several of these nets containing
fish were noticed at low tide in the bay and rivers, and the patrol boat was
fouled many times by picking up quantities of web in the propeller. On
Investigation it was found that some of the fishermen were cutting away the
web from the lead and cork lines and casting it adrift.

It is not known what arrangement fishermen have with the canneries for
the return of nets after the season closes, and in most cases it would not be
profitable to carry over the web to the next season, but it should be destroyed
on shore; and cannerles should hold the fishermen to a strict accounting for
all web issued, as thls situation is most serlous.
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KUSKOKWIM RIVER

Inspector C. I'. Townsend, of the Yukon River district, was on
the Kuskokwim from July 14 to July 25, 1923, for the purpose of
observing operations and making a general investigation of con-
ditions. During this period and for two weeks prior thereto the
run of salmon had been the lightest experienced in years, the low
and clear condition of the stream being given as the cause. Fishing
is most successful when the water is high and muddy. Another
reason reported for the light catch is that when the river is low the
fish follow the middle of the stream instead of the banks and bars
as they would during high water. Apprehension was expressed as
to whether there might not be a shortage of salmon for dog feed
all along the river. Attempted purse-seine operations off the mouth
of the Ruskokwim River are said to have been wholly unsuccesstul
on account of the swift tides.

YUKON RIVER FISHERY

Salmon fishing on the Yukon River was carried on in 1923 as in
the preceding year. Two mild-cure outfits were operated on Lecslie
Island off the mouth of the river by Waechter Bros. and Kern &
Colussi, of Seattle. The run of fish arrived later than in the pre-
vious season, which probably is accounted for by the fact that the
ice remained in the mouth of the river about a week longer. Fish-
ing began June 8, but only small catches were made until June 21.
It was reported that 287 tierces of mild-cured kings and 10 barrels
of pickled chums were prepared and shipped out by the two com-
panies, and 900 chums and 478 kings were frozen for shipment.

The catch of salmon by natives apparently was better than usual,
the run of both kings and chums being exceptionally good in the
lower river. Data gathered by the bureau’s representative on his
return from the Delta to Fairbanks, during the latter part of August,
indicated that the local fishermen took about 17,500 kings and 79,000
chums in addition to preparing 231 tons of dried chum salmon for
dog feed.

ALITAX SALMON COUNT

Through the courtesy of the Alitak Packing Co. weirs were con-
structed for the counting of red salmon ascending two small
streams in Olga Bay, one located about 100 yards from the cannery
of the Alaska Packers Association on the east shore of Olga Bay
and known as the Home Station or Cannery River, and the other
in the extreme northwest corner of the b?.y, about 714 miles from
the cannery, and known as the Upper Station or Red Salmon River.
These two streams receive practically all the red salmon entering
Olga Bay.

The weirs were installed early in June and counting began at
both places on June 6. The count at the Upper Station continued
until September 9, when the weir was washed out. The run was so
nearly over at the time that the weir was not rebuilt. The total
count at this place was 167,775 red salmon. Counting continued at
the Home Station until September 16, with a total of 15.855 reds
for the season.
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F1G. 4.—Salmon weir, Afognak River

F1a. 5.—Seining salmon for hatchery at McDonald Lake
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The total escapement for spawning purposes in both streams was
183,630 red salmon, or slightly over half of the run since the com-
pany reported the capture of 165,945 red salmon in the waters of
Alitak and Olga Bays.

A run of coho salmon began about September 1 at both streams.
the number counted from that date until the weirs were dismantled
being 403 at the Home Station and 2,588 at Upper Station. Opera-
tions at this place were under the immediate supervision of A. J.
Suomela, a temporary assistant.

CHIGNIK SALMON COUNT

Work on the construction of the rack in Chignik River began
early in May, but floods and extreme high water prevented its com-
pletion before the end of June. The rack was located about 50 feet
above the site used during the previous season, at a point where the
river is about 460 feet wide. The same plan was used as in the pre-
ceding year, with a 6-foot wire-netting fence above the pickets
and tripods to keep the salmon from going over the weir duving
high tides.

The rack was completed .the end of June, and counting began
on July 1, prior to which time it was estimated that possibly 10.000
salmon had ascended. Counting was then continued until October
10, when the run had practically ceased and high water compelled
its discontinuance. A total of 216,124 red salmon were counted
through the rack and passed up the river during this period. In
addition to the red salmon 286 king salmon were counted through
the rack from July 3 to September 7, and 58,524 coho sabmon from
August 17 to October 10. Humpback and chum salmon were not
counted.

On account of the small escapenmient of red salmon at Chignik the
permits for the three canneries operating there were revoked and
all commerecial fishing ordered discontinued at the close of Aungust
21. These companies reported the capture of a total of 677,602 red
salmon to that date, or over three-fourths of the total run for the
season. In 1922 the escapement was also less than one-fourth of
the total run. Warden Charles Petry was in charge of the Chignik
work, in connecction with which he had the use of the patrol hoat
Tbis.

On July 29 the counting operations at Chignik were inspected by
Senator W. L. Jones, Representative 1. H. Hadley, Delegate Dan
Sutherland, Commissioner of Fisheries O’Malley, and Dr. C. H. Gil-
bert, special assistant of the Bureau of Fisheries.

KARLUK SALMON COUNT

A count of red salmon ascending Karluk River to spawn was made
in 1924 in a manner similar to that of 1923. Counting began on May
24 and continued until October 12, during which period a total of
694,579 red salmon passed upstream. From May 23 to July 15 it
was reported that 14,442 king salmon ascended. and from September
1 to October 12, 34,337 steclheads and coho salmon, with cohos pre-
dominating. There was a light run of humpback salmon. also, which
spawned chiefly in the lagoon and in the vicinity of the rack. The
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three companies operating off the mouth of the Karluk River re-
ported the capture of 662,140 red salmon, or a little less than half of
the run. In 1922, previous to the establishment of a reservation, the
escapement was slightly over 35 per cent.

Operations at this point were under the immediate supervision of
Fred R. Lucas, superintendent of the bureau’s hatchery at Afognak.

NELSON RIVER SALMON COUNT

Plans were made for the counting of salmon ascending Nelson
River in the season of 1923, and with the assistance of the Pacific
American Fisheries in June a trap with leads extending to both
banks was constructed in the west channel of the river about 10 miles
distant from the Nelson Lagoon cannery. The river at that point
was about 1,200 feet wide and from 4 to 12 feet deep, according to
the tides. Much difficulty was experienced as a result of heavy winds
and tides. In the sandy river bottom great holes formed around and
loosened the piles, thus permitting the fish to escape. It was felt to
be impracticable to continue counting, and the trap was dismantled,
only 25,371 salmon having passed through up to July 19. Homer H.
Whitford, from the Afognak hatchery, was in charge of this work
at Nelson River.

HATCHERIES

EXTENT OF OPERATIONS

Salmon propagation in Alaska, exclusive of Territorial activities,
was carried on by the Government at McDonald Lake in southeastern
Alaska and at Afognak Lake on Afognak Island in central Alaska,
by the Alaska Packers Association at Heckman Lake. and by the
Northwestern Fisheries Co. at Hugh Smith Lake. Collections of
red-salmon eggs at these stations in 1923 were 58,915,000, or 51,830,-
000 less than 1n 1922. This decline in collections 1s accounted for by
the temporary suspension of operations at Afognak while the station
wag being repaired.

Operations of Fecderal and private hatcheries in Alaska in 1923

Red or sockeye salmon

|

- - N

Location of hatchery ! :
Eggs taken = ommon Eggs taken
in1922 o+ liberated in 1923
in1922-23 | 101

‘ 28 24, 089, 045 25, 550, 000
i 161,760,000 - 46,333,000 '.._ . __._____
|
I

MeDonald Lake
Afognak Lake. .. ... ...

Heckman Lake (Fortmann) .. 17, 700, 000 ' 16, 485, 000 15, 280, 000
Hugh Smith Lake (Quadra) ... 6, 195, 600 i 6, 007, 000 17, 885, 000

S O . 110,745, 000 | 93,424,045 58, 915, 000
|

! Shipped red-salmon eggs to other commissions, as follows: Alaska Territorial Fish Commission, Juneau,
Alaska, 5,008,936, Oregon Fish Commission, Bonneville, Oreg., 5,045,000, Washington State Fish Com-
mission, Seattle, Wash., 534,464.

ITATCHERY REBATES

The owners of private salmon hatcheries in Alaska. who are also
packers of canned salmon, are exempt by law from the payment of
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all license fees and taxation of every nature on their catch and pack
of salmon at the rate of 40 cents per 1,000 king or red salmon liber-
ated in Alaskan waters.

Rebates credited to private salmon hatcheries, fiscal year ended June 30, 1923

I

i | Red-salmon
Owner ! Location ; Ty R%hunete
!| | liberated
- e — e e e e e
Alaska Packers Association. ......._........... : Heckman Lake 16, 985, 000 $6, 704, 00
Northwestorn Fisheries Co 6, 007, 000 2,402, 80
T e 22,992, 000 l 9, 196. 80

HATCHERY OPERATIONS
M’DONALD LAKE

The Federal salmon hatchery at McDonald Lake produced and
liberated 24,099,045 red-salmon fry from the collection of 25,000,000
eggs made in 1922, a loss of 3.6 per cent. It also liberated 393,600
humpback-salmon fry resulting from the collection of 499,200 eggs

made in the same year. In 1923 a collection of 25,550,000 red-salmon
eggs was made at this station.

AFOGNAK

In 1922 red-salmon eggs aggregating 61,790,00¢ were taken at the
Afognak hatchery. Of these 10,678,400 were shipped to State
and Territorial hatcheries and 46,333,000 fry and fingerlings were
hatched and planted in Afognak Lake. Out of the 600,000 hump-
back-salmon eggs taken at this station in the same season 278,616
were transferred to the bureau’s hatchery at Birdsview, Wash.,,
and 240,000 fingerlings were produced and released at the Afognak
hatchery. The loss during incubation was 81,384.

HRECKMAN LAKE (FORTMANN)

The collection of salmon eggs at the Fortmann hatchery of the
Alaska Packers Association on Heckman Lake in 1923 began
September 4 and ended November 24. In that period 15,480,000 red-
salmon eggs and 1,200,000 humpback-salmon eggs were taken.

IFrom the collection of 17,760,000 red-salmon eggs secured in 1922
there were hatched and released in Heckman Lake and Naha Stream
16,985,000 fry. The loss was 775,000, or 4.36 per cent. In the same
season 220,000 humpback-salmon fry were produced from a take of
240,000 eggs, the loss being approximately 8 per cent.

HUGII SMITIHH LAKE (QUADRA)

The Northwestern Fisheries Co. operated a salmon hatchery on
Hugh Smith Lake on the mainland of Alaska near Boca de Quadra.
In 1923 egg collecting began on August 12 and stopped November 7.
A total of 17,885,000 red-salmon eggs was obtained, which is an

9833—25-— i
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increase of nearly 200 per cent over the collections of the preceding
vear.

The take in 1922 was 6,195,000 red-salmon eggs, from which
6,007,000 fry were hatched and liberated in the headwaters of Sock-
eye Creek. The loss was 188,000, or 3.03 per cent.

TERRITORITAL HATCHERIES

Early in the year the Alaska Territorial Fish Commission dis-
continued fish-cultural work at Juneau and transferred its activities
in southeastern Alaska to Ketchikan. This resulted from the action
of the legislature in appropriating $80,000 in May, 1923, to be ex-
pended by the vice chairman of the commission for the exclusive
purpose of furthering the best interests of the Territory in the pro-
tection and propagation of salmon. Ketchikan, being in the center
of the most important fishing district, was selected as the place at
which to build a permanent hatchery for the propagation of hump-
back salmon in southeastern Alaska. This plant was built and put
in operation in 1923. T'wo other hatcheries were constructed during
the year—one on Eyak Lake near Cordova for the propagation of
red salmon and one on Bear River near Seward for the propagation
of king salmon. The Ketchikan and Cordova plants were successful
in securing good takes of eggs, but the Seward hatchery was not
completed 1n time for fish-cultural work in 1923.

A rack was constructed at the outlet of Eyak Lake, and the salmon
that ascended to the spawning grounds were counted. The total
number of red salmon passing through in the period from June 24
to August 19 was 1,405. Trout of predatory species to the number
of 7,257 were captured and destroyed. Igg taking began June 30
and continued until August 10. The total number of ripe salmon
handled in connection with the Eyak Lake hatchery was 2,174, and
4,504,000 red-salmon eggs were secured. In addition, 80 pairs of
ripe salmon were placed in a protected area in the stream near the
hatchery. This area covers approximately 2 acres of excellent
natural spawning ground.

The legislature made a further appropriation-of $6,500 to enable
the commission to carry out the purposes of House Concurrent
Resolution No. 14, which directs it to prepare and submit to the
next legislature a report on the following points:

1. 'the amount of salmon of each species taken from or near euach stream,
ag near as can be ascertained, for the years 1919 to 1924, inclusive.

2. The number and location of the various fish traps and the distance of each
from the nearest salmon stream.

3. The number of seines and nets used in the waters appurtenant to such

streams. as near as can be ascertained. .
4. The location of the cannery or ecanneries to which the salmon from the

various localities are taken.

5. The streams in which salmon eggs in the eyed state have been deposited
or salmon fry released euach year by the Tervitory and by Federal and private
hatcheries and the quantity thereof.

GENERAL STATISTICS OF THE FISHERIES
The total investment in the fisheries of Alaska in 1923 was $60,-
039.677, or $5449,375 more than in 1922. The investment in the
salmon industry increased $5,629,774. The number of persons em-
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ployed was 2
in 1922.

87

5,246, or 3,272 more than in 1922, The products of the
ﬁshenes m 1923 were Valued at $38,678,825, or $2,507 88( more than

Summary of investment, persons engaged, and products of the Alaska fisheries

in 1923

Items

INVESTMENT

Salmon canning. ...
Salmon mild-curing. .

Salmon pickling_..._._.
and
smoking_..._..... ...

S8almon drying

Kalmon. fresh.
Salmon hy- pmduus .
Halibut fishery.
Hnrnm.' fishery..
Cod fishery.
Shrimp lisbcry_
Whale fishery.
Clam fishery.
Trout fishery.

‘Totul
PERSONS ENXGAGED

Whites.. .. -
Natives. ... _
Chinese. . _..
Japanese .. ..
Filipinos. .
Mexicans.
Negroes. ...
Miscellancous.

Total ..o L.

PRODUETS

Salmon:
Canned. ... ... Cases
Mild cured . pounds.
Pickled._.... . .do..
Frozen. __do..
Fresh. . Cldo.
Dried and smoked,

__________ pounds

Ferdlizer .. .. _do..
Ofl.. .. llons,

Herring:

Fresh for bait .poundsi.

Frozenforbait. . do
Pickled for bait :
ee....pounds..
Pickled, bwlch cure
. ...pounds..
Pickled, Norwegian
cure. .. ... pounds.
Roused  for  food
__________ 1mumls
Blonters. do .
Fertilizer......do..
......... gnllm\.\' .
Halibut:

Fresh.._. .. pounds
Frozen....._._.do. _.
Cod: . .

Dry salted.... _do.. .
Pickled....... _do...
Frozen..___ __.do..

Tongues. ... .do._. ..
Whale:

Oil.. . .. __gallon ..

Fertilizer .. _pounds. ;.

Whalebone. .. _do....

Pickled meat
Clams... ..
Shrimps...... pounds.

|
Quantity Value |
3,007, 139]15, 689, 656,
13,025, 450° 645,339
47, 500 2,060
O, 734,478 131,407, ...
2,920,257 244, K38 .
4, 000) 400
£20,000, 20, 450-
27,450, 12,425
1..403, 000 2,661
3,354, 139 26, 493
10, 000 100!
2,591,450 157,042
! 203,250 11, 824!
. ]
i 50, 200
5,170,445 157, 23
T21,00%) 200, 352
_\.4 959, 105, 440, 638
654,204 688, 3u2,
2, 100 95!
1, 200! 1201
30, 13

O... ...
S LaSes. .

|
Southeast Alaska |

Qua‘nlzlu

Central Alaska

Western Alaska

Total

Value |Quantity
$10,264,679
12, 825

69, 388

"1, 302, 856;
967, 216|.

Value

17,198,947

1186, 955
769, 476,

17, 100'

Quantity |
$

Value

,035,686
1,425,213

828, 867

2, SJG, 350
, 375, 798
967, 218

13, 183, 711

Number

6, 327
T 523-
701

602!

2, 424
460, 5(}0|

3,018

Number

Value

» 284, 938]11, 416, K63

69, 450
174. 139
1,115

38, 210

Quantity Value |Quantity
743, 040] 5, 766, 1881
51,2000 11,827; 295, 600,
115,244 9, 691:2, 170, 100°
el 80,811
3,115' 5180 771,207
68, 220, US| L.
1, 581 822 ...
1, 437, .ws[ 14,373 ... B
.......... RUUTRN SRR
10, 386, 183| 800, 474 09, aool
250, 200, 17, 444
T 0395
36, 849
161,114 05, 439
"1, 559, 9650 115,921
5,030, 865] 404, m]
74,367 p 230[
""""" .oj_l
L g45, 250
Iz,am 80

317,417
39, 860
2, 604

4, 000

(13, 047, :l’dlll

Quantity

Value

5, 035, 647 32, 873, 007

3,372, 260
2,332, 844
2, 765, 289,
2,920, 257
778,412
888, 220
29, 032

1, 840, 3861
3,354, 139

40, 000

453, 450

), 200

6, K2 445
K86, 112

3,059, 105
&, 214, 169

5, 632, 963
75, 567
30, 136

9, 000‘

655, 250
2,413, 480
3, 250
130, 000
77, 283
460, 560

720, 622
188, 760
132, 522
244,838

39, 328
22, 409
13, 247

17,034
268, 493

400
061, 025
24, 268

364, 821

149, 638
804,313

403, 530
2,350
602

450

37,417
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SBummary of investment, persons engaged, and products of the Alaska fisheries
in 1923--Continued

] ! !
Items ! Southeast Alaska | Central Alaska | Western Alaska Total
Lo R I e

PRODUCT8—continued : ;

Crabs: Quantity Value | Quantity Value |Quantity| Value | Quantity | Value
Canned._.._._. cases. . 1,120{ $11, 200. 170, $2.100......._ | 1,290 $13,390
Whole in shell ' l ! .

............ dozen. ., 400 1 400 1, 200

Trout: | :

Fresh.o . ... pounds_.| 14,449 14, 449. 1,741
Frozen. .. I 25 879 25, 879 2, 054
Canned ... | 7 327. Sl it 327

Bablefish..__.. | 849,585 49,1720 .l - 849, 585 49,172

Flounders i 6, 691 100 ... ... . .. 6, 691 190

Red rockfish..._.. | 7,035 N PO . 7,035 140

Smelts.._........do_.._! 1, 063, [ P, - 1,063; 100

Total.. ..o s 18,802,553 .. ..._... 7,779,200 ... 12,006, 973 ... .. 135,678,825
| - | ! J

1 These figures represent the value of the manufsctured product. It is estimated that the value of the
cateh to the fishermen was approximately $10,700,000. "T'he round weight of the saltion catch landed by
the flshermen was approximately 390,460,000 pounds, aund the corresponding figures for herring wore
approximately 69,000,000 pounds. The statistics of the cod fishery include 4,667,869 pounds of dry-salted
cod, valued at $307,377, and 9,000 pounds of tongues, valued at $450, taken in waters adjacent to Aluska
and landed in the Pacific Coast States, as well as the personnel and investment concerned in the produc-
tion thereof, amounting to approximately 354 persons and $523,337, respectively.

SALMON INDUSTRY

The most striking feature of the salmon industry of Alaska in
1923 was the great increase (approximately 51 per cent) in the
number of salmon, chiefly humpbacks, captured in the southeastern
district. A considerable decrease occurred in both the central and
western districts, where the red salmon is the most important species.
The catch in central Alaska declined approximately 32 per cent,
due chiefly to the practical failure of the runs at Chignik and in
Cook Inlet. The catch of salmon in western Alaska was about 22
per cent smaller than in the preceding year, this heing attributable
in part, at least, to necessary restrictions placed on operations in
the Southwestern Alaska Fisheries Reservation for the first time
during 1923.

SALMON CATCH AND APPARATUS

The total number of seines used in the salmon industry of Alaska
in 1923 was 510, of which 173 were beach seines and 337 were purse
seines. The beach seines aggregated 24756 fathoms of webhing
and the purse seines 54377 fathoms. The number of gill nets used
in salmon fishing in Alaska was 3473, having a total lenath of
353,463 fathoms. There were 282 driven traps and 160 floating
traps, or a total of 442, operated in the salmon industry of Aluska
in 1923,

Southeast Alaska is credited with 365 seines or a {otal of 52417
fathoms of webbing. an increase of 57 seines, or 4,037 fathoms over
the number used in 1922: also with 232 gill nets aggregating 19,166
fathoms of web, a reduction of 38 nets. or 9.609 fathoms less than
the quantity used in the previous season: and with 171 driven and
153 floating traps, an increase of 33 and 42, respectivelv. over the
number operated in 1922, )

Corresponding figures for central Alaska show 130 seincs, or
25.841 fathoms, as compared with 119 seines and 17.525 fathoms in
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1922: 1.085 gill nets, or 63,237 fathoms, as against 1,010 nets and
71,980 fathoms in 1922, showing an increase of 75 in the number of
nets but a redunction in quantity of web of 8,693 fathoms. The num-
ber of traps operated was 106 driven and 7 floating, as compared
with 118 and 2. respectively, in 1922,

Western Alaska used 15 seines, or 875 fathoms of web, a reduction
from the number shown in 1922 of 7 seines, or 3,725 fathoms of
webbing. A total of 2,156 gill nets was used, having an aggregate
length of 271,060 fathoms, an increase of 101 nets, but a reduction of
6,675 fathoms in the quantity of webbing used. In western Alaska
5 driven traps were operated as compared with 9 in 1922,

Seines and gill nets each caught approximately 27 per cent of
salmon taken in Alaska in 1923. traps took 44 per cent, while lines
and wheels took the remaining 2 per cent.

Percentage of salmom caught in cach Alaske district, by principal forms of
apparatus

, Southeast Alnska Central Alaska

Apparatus | } '
l 1922 1923 1922 1923 ¢ 1922 J 1023
SN s Mt sl E E it i
SeINeS. e eeenas | 36 37 2 29 | 6! 2
Gill nets. . 220100 2 1 7! i8 %0 [ 93
TIADS. -« eme o eemmee e mm e mnamecmmaennan I 60 60 | 65 | 52 3! 2
! . ; i

The total catch of salmon in 1923 was 77,422.311, an increase of
5,051,911 over the number taken in 1922, Southeast Alaska shows
a gain of 15,905,921, while central and western Alaska fell off
5,081,933 and 5,772,077, respectively. The catch by species shows
that cohios decreased 70,406, kings 88,889, and reds 6,960,121. Chums
increased 441,630 and humpbacks 11,729,697,

Salmon taken in 1928, by apparatus and species, for cuch geographic scction of

Alaska
— . e | _|_ I [ | - —
Southeast Central Western
Apparatus apd species , Alaska | Alaska Alaska Totul
- [ Jo— I _
8eines: i
Coho,orsilver. ..o oioiiiiiiiiiilo. 381, 950 88,580 i . _ ... 470, 5639
Chum,orketa. . ... ... ..o....._.. 2, 404, 885 177,083 5, 063 2, 587, 901
Humpback, or pink. ... 114, 080, 807 1,617,233 [ oo ... 15, 714, 040
King, or sSpring.... ... ool .. 17,712 2,335 3,711 23, 818
Red, or sockeye. . ... .. iioiioiiala. . 747,980 | 1,229, 270 359, 124 2, 336, 374
012 DRI l 17,648,374 - 3, 114, 510 368, 788 21, 132,872
Gill nets: ' ]
Coho,orsllver. .. ...l 134, 601 42, 829 9, 814 187, 244
hum, or keta_ .. 17,605 56, 687 252, 081 320,403
Eumpback or pin 72,722 714,237 3 786, 862
ing, or spring. 48,170 | 18, 028 91,164 157, 368
Req, or sockeye 200, 308 1,050, 792 18, 184, 654 19, 525, 844
Motal . il 563, 502 | 1,882, 673 18, 537,716 20, 983, 881
Traps: ) | |
Coho, orsilver. ... ... .. . _._....... 741,262 ¢ 258, 716 61 1, 000, 039
Chum, or keta. e ' 1, 651, 354 629, 93 19, 802 2, 201, 140
lgumpbnck, or pink.. ... ... [ 24, 605, 551 1,212,486 .. _..._... — 25, 818, 037
King, orspring. ... . e o.... h 23, 420 1 28, 264 5,367 57,061
Red, orsockeye ..o . .. ... ... ! 1, 300, 621 | 3,404, 368 371,444 5,076, 433
Total. oo e ! 28,222,208 nl 5, 533, 827 366,674 34, 152, 709
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Salmon taken in 1923, by apparatus and species, for each geographic section of
Alaska—Continued

: Southeast Central Western
Apparatus and species Alaska } Alaska Alasks Total
Lines: !
Coho, orsilver.._......._......_....... 99,866 |._...._..._.. locmmmmemaeas ! 9, 866
King, or spring. ... coe oo, 426, 183 (oo e 426, 183
Total . e 520,040 | ... ..ol 526, 049
Wheels:
Coho, Or BIlVer. ... e cimaeee et cm e e es 10, 000 10, 000
Chum, orketa. .o oo i Jemen it 600, 000 600, 000
King, or spring ... e Joomm e 17, 000 17, 000
Total. oo e T 627, 000 627, 000
Total: ! [
Coho, orsilver. ... . ... _...._... 1, 357, 679 300, 134 19, 875 1, 767, 688
Chum, orketa. . ... ......._..._.. 3,973,914 863, 763 877,836 5,715,613
Humpback, or pink... ...| 38,775,080 : 3, 543,956 3 42, 319, 039
King, or spring........ .. 515, 561 | 48, 627 117, 242 681, 420
Red, or sockeye....... . 2,338,690 ¢ 5, 684, 430 18,915, 222 26, 938, 851
Grand total .. ool 46, 961, 223 ‘ 10, 330, 810 { 19, 930, 178 77,422,311

SALMON CANNING
CHANGES IN CANNERIES

Several changes in the ownership and control of canneries oc-
curred in 1923, while other plants were dismantled and will there-
fore be dropped from the list of salmon canneries.

The Alaska Consolidated Canneries acquired the Pybus Bay can-
nery of the Admiralty Packing Co., thus giving it a total of seven
canneries in southeast Alaska. The A. & P. Products Corporation
continued its lease of the Ford Arm cannery of the Deep Sea Salmon
Co. and the Heceta Island plant of Swift-Arthur-Crosby Co. It
purchased the Union Bay cannery of G. W. Hume Co. early in the
year, and at the close of the year it added to its holdings in southeast
Alaska by the purchase of the Waterfall cannery of the Alaska Fish
Co. The Pavlof Harbor Packing Co.’s plant at Pavlof Harbor was
operated by Carlson Bros. (Inc.). The J. D. Roop Co., at Tenakee,
became the Superior Fisheries Co. The Petersburg Packing Co.
resumed operation of its plant at Petersburg, superseding the Mitkof
Island Packing Co.. which was organized as an operating company
for the original owners pending the settlement of bankruptcy pro-
ceedings. The plant of the Hood Bay Packing Co. at Hood Bay
was converted into a fish-oil and meal factory and herring saltery
and was operated by the Hamilton Packing Co.

The Ketchikan Packing Co. and the Revilla Packing Co., both
at Ketchikan, are defunct, and their plants have been dismantled
and put to other uses. The Northern Packing Co., at Juneau, is
likewise permanently out of business and the buildings are for sale.
The Alaska Union iTisheries (Inc.), at Port Conclusion; the Todd
Packing Co., at Todd; the Cape Fanshaw Fish & Packing Co. and
the American Packing Co., at Juneau; and E. R. Strand, on
Wrangell Narrows, are permanently out of the salmon-canning busi-
ness. The Fanshaw cannery of the Marathon Fishing & Packing
Co. was advertised for sale to satisfy the creditors of the company.
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The Sitka Packing Co. resumed operation of its cannery at Sitka,
taking it over from A. P. Wolf & Co. The Big Harbor Packing
Co., at Craig, became insolvent and did not continue in business after
1922. The Ness Fish Co., at Petersburg, retired from the salmon-
canning industry to engage in the shrimp business.

In central Alaska the Copper River Canning Co. took over the
floating cannery of the Star Canning Co. and operated it on the
Copper River deita. Operations of the Polar Fisheries Co., at
Snug Harbor, and G. P. Halferty, a clam packer, were carried on
at the plant of the former under the name of Pioneer Canneries
(Inc.). The Pioneer Sea Foods Co., at Cordova, again changed its
name to Pioneer Packing Co. The Bainbridge Fisheries Co. was
reorganized and moved 1ts plant from Evans Island to Flemming
Island, approximately 10 miles north of the first location.

In western Alaska the Phoenix Packing Co., at Herendeen Bay,
sold its cannery to the Pacific American Fisheries. The Bristol Bay
Packing Co.’s plant on Naknek River was purchased by the Alaska
Salmon Co., but no change in the name of the operating company
was made.

NEW CANNERIES

Nine new salmon canneries opened in 1923. Four of these were
owned and located in southeast Alaska, as follows: Straits Packing
Co., at Skowl Arm; Sunrise Packing Co., at Ketchikan: New Eng-
land Fish Co., at Ketchikan; and Chas. W. Demmert, floating can-
nery on the west coast of Prince of Wales Island. Four plants were
opened in central Alaska by the following named firms: Alaska

ear-Round Canneries Co. (Inc.), operating jointly with the Sel-
dovia Packing Co., at Seldovia; Kodiak Island Fishing & Packing
Co., at U anﬁt Bay; Pajoman & Trout, on Raspberry Island; an
Northern Light Packing ‘Co., at Mountain Slough. The Alaska Sal-
mon Co. opened a new cannery in western Alaska at the plant
formerly operated as a saltery.

In addition, the International Packing Co. operated its floating
cannery, Santa Flawia, for the first time in southeast Alaska at
Waterfall on the west coast of Prince of Wales Island and at Con-
troller Bay in central Alaska.

CANNERIES NOT OPERATED

Several canneries were not operated in 1923, while others were
converted to other uses, and yet others were dismantled and aban-
doned. In the latter category are the plants of the Todd Packing
Co., at Todd, the machinery of which was purchased by the Sunrise
Packing Co. and transferred to its new cannery at Ketchikan, and
the Cape Fanshaw Fish & Packing Co. The plant of the Alaska
Union Fisheries (Inc.), at Port Conclusion, was dismantled of can-
ning machines and remained closed during the season. The ma-
chinery was sold to the New England Fish Co., at Ketchikan. who
u.lsed it in the equipment of a new cannery adjacent to its cold-storage
plant.

Charles Homeier and W. F. O’Connor, small cannery operators on
the Yukon River in 1922, did not engage in salmon canning in 1923
and are no longer listed as salmon canners. The Mount Baker Pack-
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ing Co., which operated a floating cannery at Red Bluff Bay in 1922,
did not return this year. In addition to the foregoing there were 31
idle salmon canneries in Alaska in 1928. They were owned and

located as follows:

o neleor ” P Alitak,
Alaska Packers Assoctation___. __. _____________ { Wrangell,
Alaska Sanitary Packing Co_.____________________. Cape Fanshaw.
Alaska Salmon and Herring Packers______________. Tyee.
Baranof Packing Co_______. ______________________. Red Bluff Bay.
John L. Carlson & Cooo . ____________________. Auk Bay.
Chilkat Packing Co-—______________ ______ . Haines.
Central Alaska Fisherfes_________________________ Drier Bay.
FFidalgo Island Packing Co_____ __ . ___________. Herendeen Bay.
Hoonah Packing Co_________ ________ . _____. Hoonah,
Hopp & Danielsou_.___________________________ Uganik Bay.
G.W. Hume Co__ . ___ .. Scow Bay.
Kamishak Canning Co_..__._____________ . ___ Kamishak Bay.
Kenai Packing Co__________________________. ____. Drier Bay.
King Salmon Fisheries Co_______________________. gnakﬁ;'ik Inlet.
g Naill & gegik River.
Libby, McNeill & Libby__ . ____ { Peegix X
Marathon Fishing & Packing CO_ oo __. Fanshaw,
Midnight Sun Packing Co_ .. __________ Kotzebue Sound.
Nelson Lagoon Packing Co__ . ___ _____ Nelson Lagoon,
Hunter Bay.
Orca,
Northwestern Fisheries Co._ . _______ Roe Point.
Santa Ana,
Seldovia.
Phoenix Packing Co_._.. e Herendeen Bay.
Point Warde Packing Coo o _____________ Point Warde.
San Juan Fishing & P'ncking COm . Seward.
Southern Alaska Canning Co_____________._______ Big Port Walter.
Steamboat Bay Packing Co._____________________. Noyes Island.
Seldovia Packing Coo . L __. Seldovia.

TOTAL CANNERIES OPERATED

There were 130 canneries operated in Alaska in 1923 as compared
with a total of 128 in 1922, Southeast Alaska had 65, an increase of
8; central Alaska had 37, a gain of 1; and western Alaska, 28, or
2 less than in 1922, owing to the omission of the two small plants
on the Yukon River. The International Packing Co. operated its
floating cannery in each of the three districts, but it is included in
the total of western Alaska only.

Companies canning salmon in Aluska, number and location of canneries oper-

ated, and number of pound nets owned by cach, 1928

[New cabpueries indicated by (*)]

| Canneries Pound nets
Company ‘ :

Number Location Driven (Floating| Total

- - |
Sotttheast Alaska: I
| PybUS BRY . _on oo |oeeee
H Chomley................__ 4
\ Tee Harbor..... ......._. 3
Alaska (“onsolidated Cannerjes...... 7 {Bocade Quadra__._...__.. 4
i Rose Inlet... 1
| Yes Bay. . 3
‘Tenakee . . 3
| 1 | Waterfali 1

—
e Qv = 3 ~J 00 00 b

O N3 00 TN 0O O i sl

Alaska Fish Coo._... .. .........
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Fia. 6.—Salmon cannery, western Alaska

Fia. 7.—Salmon lighter and elevator at cannery, western Alaska
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Companies canning salmon in Alaska, number and locetion of canneries oper-
ated, and number of pound nets owned by ecach, 1923—Continued

!

Canneries | Pound nets
Company | ;
Number Location : Driven)Floating | Total
Southeast Alaska—Continued. i

Alaska Herring & Sardine Co. ___.__. 1| Port Walter..._... 1 3 4
Alaska Packers Association._..._.._. 1| Loring._..-.. 4 2 8

Ford Arn’]\... ........ ] 0

5 sland. .
A. & P. Producis Corporation...... 4 {}?gglé;llln‘}:’[ g ' f g

Union Bay.. 3 4 7
Alaska Sauitary Packing Co...._._.. Wrangell____ ) U TR 1
Annette Island Packing Co..._._._.. Metlakatla. ... [} 1 7
Astorig & Puget Sound Canning Co. Excursion Inlet. 3 2 5
Auk Bay Salmon Canning Co.______ Auk Bay._ ... b 3 I 3
F.C. Barnes Co....._..._. Lake Bay... ) O, 1
Beauclaire Packing Co. { Port Beauclere.........___[_.._._ 1 1
Beegle Packing Co..... v Ketchikan.... ' O PO 4
Burnett Inlet Packing Co. P Burnett Inlet. . oo ... 5 5
Carlson Bros. (Inc.)..... Pavlof Harbor.....coo.... 3 1 4
Decp Sea Salmon Co.. Port Althorp ... ___|....._. 15 15

Chas. W. Demmert....
Dobbins Packing Co....
Douglas Island Packing Co

Fidalgo Island Packing Co

QGeorge Inlet Packing Co
Haines Packing Co
P. E. Harris & Co.-
Hetta Packing Co.....
Hidden Inlot Canning
Hoonah Packing Co..._._.
International Packing Co.
Karheen Packing Co.. ..

Libby, MeNeill & Libby_ ... ___.
Mountain Point Packing Co
George 1. Myers & Co
New England ¥ish Co.._........__.
North Pacific Trading & Packing Co.

Northwestern Fisheries Co_ ... ...

Pacific American Fisheries......__...
Petersburg Packing Co
R.J. Peratovich_.__.
Pure Food Fish Co..
Pyramid Yacking Co..___.._._.____
Red Salmon Packers Association

Sanborn Cutting Co.
Sea-Coast Packing C
Sitka Packing Co..
J. L. Smiley & Co. .
Starr-Collinson Packing Co
Straits Packing Co-._.__.__..__...__.
Stuart Packing Corporation....
Superior Fisheries Co..... ...
Sunpy Point Packing Co
Sunrise Packing Co
‘The Trading Union__._________
Thlinket Packing Corporation..
Ward’s Cove Packing Co....___.._.
Central Alaska:
Alaska Packors Assoclation

Alaska Year Round Canneries Co.
(Inc.).

Alaska Sea Food Co....__......._._.
Alitak Packing Co.....___
Anchorage Packing Co. ..
Arctic Packing Co...__.
Bainbridge Fisheries Co
Canoe Pass Packing Co
Carlisle P’acking Co...._._.
Columbia River Packers’ A

Copper River Canning Co

O N e T e

1

Nttt bt et At St bt i

! S8hakan (floating) *
| Petersburg (floating)._ ..
i Douglas..coo .. connoooo
I{Ketchikan .

A\ Bay of Pillars.
© George Inlet. .
Letinkof Cove

Hawk Inlet..
Coppermount
* 1Tood Bay..
l Gambier Ba
! Waterfall (floating)...
| Karheen.............
.{’I‘uku Harbor. ... _..___
Yakutat.. ... ....
Wrangell Narrows. ..
Chatham

Dundas Bay.._.__.
Shakan._..._.____.
Boca de Quadra.._ .
Excursion Inlet
Petershurg..___.._...
Bay View..
Ketchikan
Sitka,

(Mloating). |
i Kake

Ketchikan. ..
Moira Sound.
Skowl Arm*

Ketchikan®. ...
Petersburg.. ..
Funter Bay. ...

{Lnrscn Bay..
Scldovia®

Englich Bay...
Flemming Island
Shepard Yoint.
Cordova. ..
t Chignik... ...

Copper River d
ing).

Dry Bay and Ketchiken .

—

1
1

""" 3R
2 2
...... 6 8
3 4

""""" YT
........ 2 2

—

—
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Companies canning salmon in Alaska, number anud location of canneries oper-
ated, and number of pound nets owned by each, 1923—Continued

Company

Central Alaska—Continued.

Copper River Packing Co..._.....__
Emel Packing Co_...___._._.._... ...
Eyak River Packing Co_......_.. ...
Fidalgo Island Packing Co._.._._...
P.E. Barris& Co.._...__...........
Hoongh Packing Co.................
International Packing Co........_ ...
Kodiak FisheriesCo__.............._.
Katmai Packing Co_...._...........

Kodiak Island Fishing & Packing Co.

Libby, McNeill & Libby_ ._._..___.
Moore Packing Co..............._..
North Coast Packing Co__........._
Northern Light Packing Co..._..___

Northwestern Fisherfes Co........._

Pacific American Fisherfes..._.._.....

Pajomsn & Trout . ... . __......_..
Ploneer Canneries (Inc.).............
Pioneer Puckinfx CO. et
Robinson Packing Corporation_..__.
Shumagin Packing Co...............

Western Alaska:

Alaska Packers Association . __.__._.

Alaska-Portland Packers’ Associa-

tion.
Alaska Salmon Co.... eeiaas

Bristol Bay Packing Co eann

Carlisle Packing Co._...............

Columbia River Packers* Associn-
tion,

Evereott Packing Co..._.............

International Packing Co.........._.

Libby, McNelll & Libby.___..._.._..

Naknek Packing Co__._..... ... ...
Northwestern Fisheries Co....._....
Pacific American Fisheries _..... ...
Red Salmon Canning Co_...........

Canneries Pound nets

i it DD e b bt s s e e s e

5]

—————

—_— N N

—

S

Naknek River. ..
Naknek River. ..
Nushagak...._.

O - N

Location Driven

MeClure Bay ... ___. 3
Valdez .. ... ... .. 1
Eyak River...
Port Graham
Isanotski Strait .. s
Bering River. .. .........l........
Controller Bay (floating)..
Kodiak ... _..._.......__
Uzinki..
Seward.
Uganik Bay
Kenai River_
Orca Inlet.
Ninilchik .. ...

8nug Harbor_._..
Cordova. . _......
Zachar Bay (floating) . __.
Squaw Harbor...______._.

Kvichak Bay (2)_......._.
Naknek River (3)..
Nushagak Bay (2).
Egegik River_....
Ugashik River.
Naknek River_..
Nushagak Bay
Kvichak Bay *
Wood River....
Kvichak Bay._....
Koggiung (floating)
Nushagak Bay_..._..__._.

Port Moller... ...
Naknek River ..
Ugashik River_ ... __.._..

LOSSES AND DISASTERS

Property losses in this industry in 1923 aggregated $196,320, con-
sisting of boats, nets, buildings, and equipment.
item was the fire loss of the Northwestern Fisheries Co. at Kasaan,
when property valued at $28,362 was destroyed. The Stuart Pack-
ing Corporation, at Ketchikan. lost by fire the gas boat Aberdeen,
valued at $11,000; and the Sanborn Cutting Co., at Kake, lost the
Ten lives were lost in this industry.
Four fishermen and one shoresman were drowned ; one fisherman and
four shoresmen were accidentally killed.

Phoenir. valued at $£12.500,

-

The largest single
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BTATIBTICS

The total active investment in the 130 canneries operated in Alaska
in 1923 was $30.635886, an increase of $5.428.329 over the investment
1 1922, Southeast Alaska shows a guin of $6,140,225: central and
western Alaska show decreases of $109,135 and $602,761, respectively.
The industry gave employment to 19439 persons. which is 1,742 more
than the number employed in 1922. The number of whites inereased
£64. natives 328, Chinese 92, Japanese 170. Mexicans 387, and Negroes
34. Tilipinos decreased 89, and miscellancous 18,

The total pack of canned salmon was 5,035.697 cases, valued at
$32.873.007, an increase of 534,045 cases, which occurred wholly in
southeastern Alaska. as in both central and western Alaska the pack
was smaller than in 1922, .

The value of the canned product in 1923 was $3,085,814 more than
in 1922, Southeast Alaska increased from 2.018,743 to 3,007,119
cases. central Alaska decreased from 988,143 to 743,640 cases. and
western Alaska from 1,494,766 to 1,249,839 cases. Cohos decreased
from 175,993 to 164107 cases. chums from 565918 to 325,622 cases,
and reds from 2,070.658 to 1.859,496 cases. Kings increased from
30,660 to 38,343 cases and humpbacks from 1,668,423 to 2,448,129
cases. Southeast Alaska shows an increase in pack of 988,376 cases,
or approximately 49 per cent more than in 1922; central Alaska de-
clined 244,503 cases. or approximately 23 per cent; and western
Alaska fell off 244927 cases, or approximately 17 per cent.

Investment in the Alas8ka salmon-canning industry in 1923

Items Southeast Alaska Central Alaska Western Alaska Total
Num- [ Num- Num- !
ber | Value ber Value ber Value
Canneries operated. ... 65 | $6,375,34 37 } $2,073, 763 130 :$14, 892, 677
Working capital...__. | "8 260,830 [........ 2,826,201 | 3,770,303 ... 14, 857, 514
Wages paid. _.......-. LR ABRTON j. ... 1,866,601 ... .| 3,807,475 . . ... 9,312,875
Vessels: :
Power, over 5tons. 301 1,861,478 1] 882, 416 . 479 | 4,414,885
Net tounage. .| 5,969 ' ... _..__. 2,650 | . ... .... [ 15, 24,273 .. ...
Sailing............ 1 200, 000 31 1,370,430
Net tonnage. .; 1,944 | R _| 83,356 | ...........
Bnrg&s ............ 2 . 2 14, 649
Net tonnage._| 2,384 2,384 I ...........
Launches, under l : | 1
tounsage. . ... 75 | 94, 973 108 139,432 | 72, 141, 878 258 381, 283
Boats, row and : |
T2 | D 1,022 | 127,971 771 119, 100 . 1,216 463,522 { 3,000 ! 710,683
Lighters,  scows | | |
and houseboats.. 355 326, 733 2 171,171 183 | 352, 609 . 747 850, 513
Pile drivers. . - 61 424, 631 38 212,828 23 61,415 ! 122 698, 774
Pile pullers_ ... 4 14,378 | 4 14,373
Apparatus: ; !
Beach seines...... 34 | 12,670 92 44, 603 4 800 130 58, 163
Fathoms......] 4,095 _ .. .__. 10,936 ..o ... 400 | oo 1 24,431 |oiaeaa.
Purse seines. . R 200 222,310 36 26, 000 11 , 200 337 257, 510
Fathoms. .l 48,222 Lo ... ... 5,680 |-voiaeniooan 475 i C8L,782 ...
Gill nets.. ... - 224 27,833 1,027 120,118 1,039 416,034 3,190 564, 283
Fathoms 18,081 |- coeeccaans 59,869 [-eoeeni. 255, 160 .. .ooeeoen 332,820 | .........
Pound nets, : :
driven_......._. 171 1, 149, 030 105 572,765 5 25,000 281 1,746, 795
Pound nets, |
floating......_.. 156 471, 156 7 19,323 | ... .. e ' 162 490, 479
1
Total--._..__._J....... 23,172,200 |...._.. 10,264,679 |._.._._. [ 17,108,047 . ____. 50, 635, 886
) i
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Persons engaged in the Alaska salmon-canning industiry in 192,
; i
: s i Southeast | Central | Western .
Occupation and race Aluska I Alasks | ‘Alaska Total
| H
e e ‘ _
Fishermen: i | :
1,023 | 910 ' 2,348 4, 281
1,193 367 | 73, 1,633
] . T
2, 244 | 1,277 | 2,421 ; 5, 42
1
I
1,819 781 . 1,810 4,410
1,457 608 | 237 2,302
520 274 517 | 1,311
060 | 258 132 i 1,056
™0 | 311 380 1, 431
15¢ 124 1,466 : 1, 749
Negroes $0 ! 24 108 - 160
i 13 14 36 | 63
T R 5,404 - 2, 394 4,684 ! 12, 482
T'ransporters. |
Whites. . 536 250 131 ¢ 917
Natives 30 | 34 oo 64
Miscellaneous ! 31 2 11 34
POLAY . - - - e et 597 286 152 1,015
Total: . |
Whites. . 3,378 1,041 ! 4,280 1 9, 608
Natives. 2, 680 | [T 310! 3,099
Chinese. . 520 274 517 1,311
Japanese. . - 606 258 142, 1, 056
Filipinos. . 740 ° 311 380 ! 1,431
Mexicans. 159 124 1,466 1, 749
Negroes._...._- 30 - 24 100
Miscellaneous 1. ... ... eiaioiaaaeo 72 16 37 1 5
Grand tota). .. oo el , 245 3,957 7,237 19, 439
t Koreans, Porto Ricans, Kanakas, etc.
Output and value of canned salmon in Alaska in 1928*
—= I
Product Southeast Alaska ‘ Central Alasks Western Alaska | Total
A .
Coho, or silver: Cases | Value i Cuses Value Cases Value | Cuses Value
Vs-pound flat. 0,047 | $82,486 1 3,891 | $28, 951 $246 | 13,860 | $111, 683
1-pound flat. 8,128 56,215 2,023 | 12,047 10,151 09, 162
1-pound tall..___ 112,276 | 611,535 27,017 | 146,557 140,080 | 762,473
Total ._....... 130, 351 ‘ 750,236 | 32,031 | 188,455 : . 164,107 | 943,318
Chum, or kcta: 1 ;
Yépound flat. _ 6,150 0 w144 206 | 6336 | 90,54
1-pound fiat. .- TR Trey
I-pound tall.__._ 427, 210 ] 1, 999, o"o . ' 52 | 85,533 1519, -.0 2, 408, 0‘,1
Total ... .u.... 433,376 © 2,037, 246 72,564 [ 321,892 19, 682 ' 88,533 | 525,622 | 2,447,671
Humpback, or pink: [~ : |
Le-pound flat....| 26,536 | 174,562 2,827 1 19,175 L 193, 727
1-pound fiat_ 6, 988 37,382 2,440 11, 712 : 49, 094
1-pound tall.__ .. 2, 218, 405 (10, 753, 740 100, 843 | 103, 305 | m 657, 135
Total......._. 12, 252,019 (10,965, 674 , 186,110 934, 982 11, 899, 956
King, or spring: | | | ) |
Ts-pound tlat___.| 4,865 50, 330 601 5 8,101 5,466 38, 521
i-pound flat._._.. 4,003 40,074 3,188 ! 34,930 7,281 - 75,004
1-pound tall.__.. L 400 3,300, 6U141 53,348 25,596 194,745
Total._..._... | 13,048 | 128,765 | 10,703 | _ut. 464 o002 |_108,041 | 38,343 |_ 38,270
Red or sockeyo: | i i | :
Y-pound flat....1 43,914 | 5060, 555 | 67 621 | 508,120 | 10,240 | 135,519 121,775 : 1,504,208
i-pound fIat. ... 35,813 | 470,094 . 68,700 | 657,154 | 55,150 | 541,029 | 150,271 ! 1,59y, 177
1-pound tall.__.. ‘ 09,008 | 881,486 | 204,012 12,630,812 '1, 184 440 o, 539,114 i, 578,450 |14, 060, 412
‘Total.. ......i 178,325 | 1,813,035 | 431, 332 |4, 225, 095 1 249, 89 11 215, 662 |1 859, 406 17, 253, 702
Grand total.... 3,007, 119 |15, 680, u._sfs_i 743, 640 5, 706, 188 !1,zs4. u38 !11,416, 863 5,035, 007 32,373,007

! Cases containing l4-pound cans bave been reduced one-half in number, and thus, for the purpose of
affording a fair comparison, all are put upon the hasis of forty-eight I-pound cans per case.
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Output of canned salmon in Alaska, in cases, 1918 to 1923*

I Percent-
Eis
. crease
A\g)x;uge I or de-
Product 8 | 1o | 1920 | o | e | Syear | 10w |[FOS()
perlod, ‘ compared
1918-1922 e
b-year
| average
Coho, or silver: H I
Lg-pound flat..__. 26, 238 9,719 8,915 4,084 | 22,237 14,239 | 13,866 —2.82
i-pound flat. 12,786 | 10,438 | 10,746 7,018 { 12,0901 10,797 | 10,151 —5.08
I-pound tall 170,934 | 212,743 | 172,424 | 04,658 | 141,657 | 160,256 | 140,000 | —~12.58
Total. oceoen.. 218,058 | 232,870 | 102,085 | 106,655 | 175993 | 185,202 [ 164,107 | —~11.43
Chum, or kota: | | [
14.pound tlat.....| 3,559 3,081 53 608 3, 608 2,380 6,350 | +170.59
T'pound flat_..__| 2,006 |...._..__. 46,167 {ooeenn .. 6,185 11,070 16| —09.86
1-pound tall______ 1,358,405 |1,3061, 582 | 087,207 | 254,887 | 656,035 | 903,041 | 510,250 | —42.54
Total__........ 1,364, 060 |1, 365, 563 [1,033,517 | 255,405 | 565,018 | 917,091 | 525022 | —42.69
Humphack, or pink:
15-pound fat..__. 63,567 | 28 185 18, 970 1,202 ) 42,736 | 30,9487 29,363 —5.12
1'pound flat. .. 20,215 7,553 | 76,017 | _.-.... 30,870 | 26,933 9,428 | ~61.90
1-pound talli.__ . 2,355,182 [1, 575,870 |1, 408, 133 | 422,002 |1, 584, 806 1,487,337 12,400,338 | -+, 90
Total. .ooeoee i2,438, 054 (1, 611,608 (1,503,120 | 423,984 |1, 658,428 |1, 545, 218 12,448,120 |  +88.43
King, or spring: )
Yg-pound fiat.....| 6,000 7,584 | 10,196 4,061 3,770 6,322 5,466 | ~—13.54
l-pound flat._....: 5267 | 11,532 | 18,319 | 10,192 3,907 | 11,655 7281 | —37.53
1-pound tall | 37,050 | 76,870 | 81,488 | 2,741 22,023 | 48100) 25608 ~40.89
Total._o..... I 49,226 | 05986 | 110,003 | 44,904 | 30,000 : 66,173 | 38,343 | —42.08
Red, or sockeye: | - B
i5.pound fat.. ... 137,008 | 122,236 { 100,716 | 60,831 | 171,806 118,737 | 121,775 +2. 56
t-pound fat....... 161,864 | 110,401 | 120,147 | 71,108 | 121,440 | 115,012 | 160,271 | -38.48
1-pound tall (2 244, 865 |1, 04, U34 |1, 278,875 |1, 633,850 11, 777, 313 |1, 505, 060 11,678,450 |  —1.08
Total. - oemonen ’2 533,737 1,277, 661 i1.500, 738 |1, 765,798 |2, 070, 658 11,829,718 1,850, 496 | +Le
Grand total_...16, 605, 835 |4, 583, 688 4, 420, 463 [2, 506, 826 |4, 501, 652 o 543,402 15,036,697 | +10.83
: . I

! The number of cases shown has been put upon the common basis of forty-eight 1-pound cans per case.

Relative importance of cach district in the production of each species of canned
salmon in 1923

i l Total, all

i )
District , Coho Chum . Pink I King ! Red
! : . spocles
- R 1
O S N - , U
Per cent l Per rent Per ccnt Per Ctnl Per cent | Per cent
1
Southeastorn Alaska ... .. .. ... ... .. i 7.4 | 1.9 9.6 50.7
Central Alaska . 20.1 l3 8 h‘. 1 17 0 23.2 14, 8
Western AlasSKa. oo oo e e aaaan .5 3.7 | PR | 38.1 67.2 25.8
“Total 100 0 100 ¢ 100 | 00 100 100

Relative importance of cach species of canned salmon within each district
in 1923

! = o |
District l Coho | Chum | Pink | Xing Red | Total

, Percent | Per cent | Per cent | Per cent | Per cont J’er crht
100

Southeast Alaska_ ... ... ... ... ... 4.3 14. 4 . 74.9 0.5 5.9

Central Alaska_..__. ) 4.4 9.8 26, 4 1.4 58.0 100
Western Alnskn o i . I T l 11 7.3 100
Al Alaska. .o, i 3.3 10.4 || 18.6 | 8 36,9 100

| o
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Average annual price per case of forty-eight 1-pound cans of salmon, 1913 to
1928

Product ‘ 1913 l 1914 | 1915 ‘ 1916 | 1917 | 1918 | 1919 | 1920 | 1021 | 1922 | 1023
, SRS O N NN S
1 H

Coho, or silver.._...... $3.45 1$4.39 | $4.31 | $5.34 | $8.76 | $9.15 $11.27 © $0.13 | $5.03 . $5.47 | $5.74
Chum, or keta_ .. ... 2.21 | 337 | 259 334 614 6.27 . 6.82] 4.10| 3.08! 3.981 4.65
.Humpback, or pink...| 2.58 | 3.50 | 2.78 | 3.64 | 6,44 | 6.58 | 835| 547 | 4211 4.34| 4.8
King, orspring._._._..| 4.04 | 501 | 463 ] 536 |10.40 | 9.85 13.13:10.97 | 10.22 808 | 856
Red, or sockeye. .. 454 558 582] 6.04 | 0.48 | .44 12908 [15.05 | 896 9.24 | oz

SALMON PACK IN CERTALIN AREAS

It has seemed desirable to assemble certain heretofore unpub-
lished information in respect to the pack of canned salmon in Alaska
by subdivisions of the three main districts in order that the increase
or decline in production in rather localized arcas may be easily
apparent from year to year. The areas determined upon are de-
scribed as follows:

Bristol Bay area.—Canneries on the Bering Sea shore east and
north of the Ugashik River.

Port Moller and Herendeen Bay arca.—Canneries of Port Moller,
Herendeen Bay, and Nelson Lagoon.

Ikatan and Shumagin [slands arew.—Canneries of False Puass,
Ikatan Bay, King Cove, and the Shumagin Islands.

Chignik area.—Three canneries located at Chignik.

Hodiak-Afognal Istunds area—Canneries of Kodiak, Spruce. and
Raspberry Islands.

ook Inlet area—Canneries on the shores of Cook Inlet.

Prince William Sound area.—Extends from Resurrection Bay to
Point Whitshed, except that the packs of king and red salmon at
canneries eastward from Shepard Point to the end of the district
are omitted.

Copper and Bering River area-—Yxtends from Point Whitshed
to Bering River and inclndes the red and king salmon pack at Cor-
dova canneries not credited to Prince William Sound.

Yakutat and Dry Bay area.—Extends from Yakutat Bay to and
including Dry Bay.

Iey Strait and Lynn Canal area—West coast of Baranof and
Chichagof Islands. the shores of Cross Sound. Icy Strait. Lynn
Canal. and Stephens Passage south to Takn Harbor. Only part of
the pack at Taku Harbor is credited to this district. as some of it
originated elsewhere.

Chatham Strait-Fredericlke Sound ore«—Includes part of the
Taku cannery pack and the Petersburg Packing Co.'s pack, in ad-
dition to that of all canneries on both shores of Chatham Strait and
its bays from Point Augusta to Cape Ommaney. and through Fred-
;{i(iic Sound and its bavs northward to Takun Harbor, including

ake.

Sumner SNtrait-Divon ICutrance area—lixtends southward from
Petersburg and eastward from Port Beauclerc to Cape Chacon and
Dixon Entrance, and includes all canneries on the mainland and in-
tervening islands from the Stikine River to Portland Canal.

West coast of Prince of Wales [sland area.—Territory west and
south of a line from Cape Chacon to Point Baker and Cape
Ommaney.
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Pack of canned salmon in Alaska in 1923, by districts’

| .

District Coho Chum | I{l;gip _i King Red Total

Cascs Cuses Cascs ' Cases Cases Cases
Bristol Bay. . ..o eeaeaan 815 17,306 (... ...... I 12,848 (1,103, 527 | 1, 224, 587
Port Moller and Herendeen Bay _......... 10 2,286 | ... : 1,743 50,312 60, 351
Ikatan-Shumagin Islands. .. .............. 6,115 48, 611 6,316 | 836 | 139,533 201,411
Chignik..__ .. __.._..._. 1, 465 5, 749 451 | 76 62, 146 89, 887
Kodiak-Afognak Islands 8, 690 5,301 52, 469 | 343 79, 084 146, 787

Cook Imlet .. ... . . ... 12,071 2,324 2, 8,933 67, 144 ),
Princg William Sound .. _______._________. 1, 525 10, 679 134, 876 64 15, 028 102, 072
Copper and Bering Rivers.......1. 11110 31005 |-eeenon|onnnses | 2451 | o487 | ‘7300
Yakutat and Dry Bay ... ... _..__ 21,954 J.oeooo.. 18, 685 : 3, 205 23,102 66, 946
Icy Straft-Lynn Canal .. ... __..._.... 30, 274 76,858 | 285,255 8, 860 62, 465 461, 721
Chatham Strait-Frederick Sound__.__._.. 20, 011 73,600 | 389,030 ! 2,024 17,611 503, 266
Sumner Strait-Dixon Entrance_.........._ 49,863 | 246,645 |1,254,419 | 950 05,955 | 1,617, 832
West Coast Prince of Wales Island_.__._._ 7,349 36,183 | 304, 630 jrrmm o 9, 192 357, 354
Total. el 164,107 | 525,622 IZ, 448,120 l 38,343 (1,859,496 | 5, 035,697
|

1 Pack reduced to the basis of forty-eight 1-pound cans per case.

MILD CURING OF SALMON

The salmon mild-cure industry gave employment to 1,831 persons,
including 1,600 independent trollers in southeast Alaska. Whites
numbered 1,615, natives 215, and Filipinos 1, Approximately 89
per cent of the mild-cured salmon was prepared in southeast Alaska,
where the bulk of the catch is made by trollers. In 1923 this in-
dustry represented an investment of $1,425,213, which is a decrease
of $146,812 as compared with $1,572,025 in 1922. The pack was
4,219 tierces, as against 5,283 tierces in 1922. There were packed
143 tierces of cohos, 4,070 of kings, and 6 of reds. In 1922 the pack
was 83 tierces of cohos and 5,200 of kings.

Investment, persons chgayed, and products of Alaska salmon mild-curing
dustry in 1923

)
Items Number : Value ’ 1tems Number | Value
INVESTMENT | | PERSONS ENGAGED—contd,
Plants. oo e 10! $67, 000 I Shoresmen:
81>emlting eapital. ...l | 426,128 || ghiitcs .. 45 [L.o....o.
essels: ' ) atives. . 41 ...,
Power, over Stons...._._.. 16 50,800 | Filipinos......__........_.. ) I PO,
Net tonnage. ... a00 ..o .
Barges.............. . 1 .’ 1,200 | Total. ... LY 0 DO,
SCOWS. i aas - 2 4, 500
Launches, under 3 tons'.__ 811 811, 850 ! Transporters:
. s
Other boats, skiffs, light- | i Whitos . 21 [oeion
ers, and floats___......._. 43 8, 240 Natives ... ... .. 120
Apparatus: ) | .
Seines, beach (100 fathoms) 1 420 Total....o.oooooi...
Gill nets (5,240 fathomns) . ..! 08 7,845 |
Lines .. oceeioiiiiiiaao.. i 3,151 1 6,230 I Grandtotal ... ____._

_,____._.

425,213 | PRODUCTS (POUNDS)

PERSONS ENGAGED it Coho,orsilver 7. ... . 3,850 0 89,767

' King, or spring ... 716, 509
Fishermen: + Red, or sockeye ¢ 3, 600 | 340
WHILES . o oo . i — A
Natlves.......o.o.oollll. . Total ____............._.. 3,372,250 | 726,622
Total. oo i ' !
. |

3 Includes 800 trolling launches, valued at $500,000. 14,070 ticrees.
2 143 tierces. 46 tierces.,
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SALMON PICKLING

The investment in the salmon-pickling industry in 1923 was $828,-
867, an increase of $317,869 over 1922. This gain occurred wholly in
western Alaska, where an advance of almost 100 per cent was noted,
the investment being $759,479 as compared with $887,219 in 1922. In
central Alaska the investment dropped to $69,388, or approximately
44 per cent less than in 1922, when it was $123,779. No capital was
invested in this industry in southeast Alaska, and the small produec-

tion of
ness.

ickled salmon in that district was incidental to other busi-
mployment was given to 265 persons, or 15 more than in

1922. Production dropped from 3,585,100 pounds, valued at $284,-
015 to 2,332,844 pounds, valued at $186,790, a decrease of almost
35 per cent in quantity and 34 per cent in value.

Investment, persons engaged, and products of Alaska salmon-pickling industry
in 1923, by districts

Southcast Central Western
Items Alaskn Alaska Alaska Total
R : ._.!
INVESTMENT Number! Value Numberi Value | Number| Value | Number ; Value
Salteries. ... oo ciiiicciifeceaes 4 ($32,110 4 8362, 9605 8 ($305,075
Operating capital | 27,308 ... __..1 230,405 |.__._._... 257, 803
Vossels: i |
Power, over 5tons.. ___..._.. H 4 | 60, 100 4! 60,100
Net tonnage..... 119 R 1M | ..
Saillng._......_... 2 23,000 2 , 000
Net tonnage.. ... 820 ... ..., 820 |..._.___
Launches........... 51 17,800 7 , 800
Gill net boats. _._..... 101 | 27,013 100 28,513
Row boats and skiffs_. . b 170 1,700 3t 2,380
Lighters and pile drivers___.. 500 10 | 19, 560 11 | 20, 060
Apparatus: .
Beach seines....._........._. 800 [covemmmaniio o 2 800
Fathoms_ ... . ..o oiiiiliiiii] 226 |eeioiiieaneiaaoas 1 ST
Gill nets...... 138 171 19, 536
Fathoms. .. .. | 12,300 ... 028 |
Pound nets, driven. L] 1 800 |- | 800
G T DO [ N T 750,479 | ... | 828, 867
PERSONS ENGAGED | !
Fishermen: . |
tes e e 41 . 108 |...._... 110 ... ..
NALIVES oo oeee e e IO, 15 ... 18 ..., 33 | ........
Total. . ol eeeeeanas [T 19 [oooo.o. 124 5. M3 | ..
Shoresmen: :
Whites. .. .ooioiiiiiian [ S 8 | ..- 1] I R 60 [........
Natives_.. R 50 |eeeiooan
Chinese. .. .coooiimmnena ) N R
Total .. ... ... 120 |.......
Transporters: White - .. | |ooooo. 2 ; -|--- Lol 2 P,
Grand total ...l [P 20 |.aoaes ) 265 |- .ooo...
PRODUCTS (POUNDS) ! ' i
Coho, or silver. . 33, 000 | $2,200 | 38, 644 2,080 ] 71, 644 4, 280
Chum, or keta. . b1, 600 120 6, (XX) S0 5, 200 | 12,700 1,200
Humphack, or pi L 5,000 400 | 3,000 18 . ! 8, 000 560
King, or spiing. | 3000| 20| 5800 411 64,000 107055 70800 | 11,30
Red, or sockeye . 62,300 | 6,390 2,106,400 ! 162,973 12, 168, 700 | 169, 363
Total.. .. .oo.oo........ 42,500 | 2,900 114,744 | 0,931 2,175,600 | 173,809 |2, 332,844 ‘ 186, 700
| ! . !

1200 pounds equal one barrel.



u. S. B. F.—Doc. 973

F16. 9—Salmon gill-net fishing boats, Bristol Bay
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FRESH SALMON

The fresh-salmon business of Alaska fell off approximately 30 per
cent in 1923, as compared with the fizures shown for this trade in
1922. Investments dropped from $35,541 to $6,053 and products de-
creased from 3,802,729 pounds, valued at $271,869, to 2,926,257
pounds, valued at $244,838.

There is some evidence that considerable quantities of salmon taken
by American trollers in Alaskan waters are picked up by Canadian
vessels plying along the international boundary in Dixon Entrance
and landed at Prince Rupert or near-by canneries in British Co-
lumbia.

Products of the Alaska fresh-salmon industry in 1928

| H
Products ! Pounds Value

B R S

Coho, OF 8IIVer . .o e ieiiaea | 559, 980 ' $31, 231
Chum, or Keta. . . e 15,310 . 632
Humpback, or pink.. . | 45,904 ' 0603
King, OF 8D I e ettt m e emmecae——aan , 208, 503 209, 878
Red, Or SOCKOY @ - o i ieeiiieieoen | 38,470 2, 494
T N | 2,026,267 ; 244,838

i !

SALMON FREEZING

The production of frozen salmon in 1923 was 1,765,289 pounds,
valued at $132,522. All of this product was prepared in southeast
Alaska, except 30,811 pounds, valued at $1,115, which was reported
from the Yukon River by Waechter Bros. Co. Five companies
engaged in this business in southeast Alaska, as follows: Sebastian
Stuart Fish Co., at Taku Harbor and Ketchikan; Booth Fisheries
Co., at Sitka and Ketchikan; New England Fish Co., Marlyn Fish
Brokerage Co., and Atlantic & Pacific acking Co., all at Ketchikan.
As compared with similar products in 1922, there was a decrease in
quantity of 2,083,864 pounds and in value of $128,572.

Quantity and value of salmon frozen in Aluska in 1923, by species

Pounds Value

Specles

385, 484 $21, 667
Chum, or keta. ...... b 234,009 9, 040
King, or spring....... . 1,145,796 101, 825
oAl L e eemaeraemeenean 11,765,289 132, 522

|

Coho, or silver___....

DRYING AND SMOKING OF SALMON

The Indians of the Yukon and Kuskokwim River Valleys pre-
pared for local use 747,588 pounds of dried salmon, valued at
$37,378. Wuechter Bros., also operating on the Yukon River,
dried 19,824 pounds of chum salmon, valued at $500. Cook Inlet
produced 3,000 pounds, valued at %$450. The total productian of
dried salmon was 774,412 pounds, valued at $38,728. The Juneau
Cold Storage Co. kippered 4,000 pounds of king salmon, valued at
$600. No dry-salted salmon was produced in 1923. The total
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investment in this business was estimated at $17,700, there being
168 wheels, valued at $16,800, and 900 fathoms of gill nets, valued
at $900. )

Quantity and value of dried and Lkippered salmon in Alaska in 1928, by species

Specles ‘ Dried | Kippered

Valsge ! Pounds - Value

Pounds

12, 341 ‘ 46 |

A 670,094 | 33,067 |

Humpback, or p , 272 30 |.
King, or spring i 91, 705 4,785 | 4,000 : $600
S T | 774,012 38728 4,000 | 600

SALMON BY-PRODUCTS

The Alaska Reduction Co., at Hawk Inlet, and the Petersburg
E}-Products Co., at Scow Bay, both in southeast Alaska, and the

aska Packers Association, at Larsen Bay in Central Alaska, util-
ized the offal at salmon canneries in the manufacture of oil and fer-
tilizer. The total production was 888,220 pounds of fertilizer, val-
ued at $22,409, ang 29,031 gallons of oil, valued at $13,247. The
two plants in southeast Alaska show an investment of $225,193 and
that employment was given to 27 men. The plant at Larsen Bay
was operated in connection with the salmon cannery of the Alaska
Packers Association at that place, and the investment represented by
it was included in statistics of cannery investments. I.ouis Peterson,
at Scow Bay, prepared 1,800 pounds of salmon caviar, valued at $81.

Production of salmon 0il and fertilizer in Alaska in 1923

Districts 0Oil Fertilizer
I Gallons 1 Value Pounds Value
Southoast AIASKA - - o v oo e e oo U, 27,450 : $12,425 | 820,000 $20, 450
Central Alaska I ssrn g2 | es220! 1,050
g PR i 29,081 | 13,247 | 888,220 | 22,409

HERRING FISHERY

In 1928 there was a considerable falling off in the output of Alaska
pickled herring for food as compared with 1922, The output in 1922,
however, was more than double that of any preceding year except
1918. The output in 1923, when compared with the average tor the
5-year period from 1918 to 1922, showed decreases as follows: Scotch
cure. 144 per cent; Novrwegian cure, 814 per cent: and total, both
methods, 23.6 per cent.

Early in 1923 theve remained on the market a considerable quantity
of herring packed in the preceding year. This did not encourage
efforts to prepare for a large pack in 1923. Later, when an active de-
mand came for the 1923 product, the operators found it impossible
to secure adequate quantities of fish snitable for their requirements.
This was particnlarly the situation in the Prince William Sound
region. where there was a miarked shortage of herring for a con-
siderable period.
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STATISTICAL SUMMARY

The herring industry of Alaska in 1923 represented an Investment
of $2.375,798, as compared with $3,367,841 in 1922, a decrease of

$992,043.

Ninetcen plants were operlted or three less than in 1922,

The number of persons employed was 881, a decrease of 399 from

1922,

The products in 1923 were valned at $1,602,571, as compared
with $2.329,116 in 1922, a decrease of $726.545.

Scotch cured herring

fell off from 35,995,450 pounds in 1922 to 13,047,433 pounds in

1923

Fertilizer increased from 3,292,000 pounds to 6, 382 4445 pounds,

zmd oil advanced from 425,241 glllons to 866,112 gallons.

Investmaont,

by districts

persans engaged, and products of Alaska herring fishery in 1923,

) T
Southeuast N - Weslern .
Ttems I Alisia i Central Alaska Alnsha Total
e _____..___.; ; [ IO, _l S
INVESTMENT l
, Number | Value | Number | Value |Number| Value] Number  Value
Plants operated .. __.____._... 64332, 154' 124 8371, 152 1188, 219, 10 $711, 525
8peralt.mg capital ] e | 440,687, ... RS, 684] ... .. T8 e '1 243, 099
essels: :
Pow:a\‘r, over 5 tons. R 12; 142, 000| “33 159,600) .. ..., . (5);) 301, 600
Net tonnage- ... .. LEY DO Y L [ P JI04, L
Launches, under 5 tons_ _{ I 1,200 10, 12,725 31 3,087 147717012
Boats, row and seine..._.. 250 3,775 40 2, 150 19 950, 84] 6, 875
Lighters and scows. [ I 1,000, 6 > 200 1| 600 8 7800
Rarges. - : o , ................................. 1 1,000
Pile driv i 2 58000 ... ... .. 2, 5, 800
Apparatus: !
Beagh seints ... i 2 n.snl o ose o 75| I8 13,505
athoms____.___ ... 230 ....... 200....._...1  300..... L0 o L. .
Purso sines. .10 ( 12 R R ”ga 58, 987
fathoms. ... ....... It P 8400 oL 280 ... .. : 865 L.
Pound nets. i 6 4,325 I 150 774,476
Gill nets. .. - e I 33 3,720 571 400 90 1, 120
Fathoms. . -onooeo o i L L8108, . 950/ .. 2,400 ..
Y T oo "v60, 008 1,302,856 ... 22,080 ____..'2,375, 708
PERSONS ENGAGED I I [ l [ '
Fishermen: i ; : |
Whites....._..... - 2!/ I 157 . 4. M0,
Natives_ ... ooooaolo 6! i
Total . .. . ... ...
Shoresmen:
WVhites.
Natives__.._.... I
Total .. .. .....
Transporters:
Vhites. oo ool
Miscelluneous.__..__._.... j
Tatalo .. ... ! 3.
Grand total ___..__...__. I B8 . ...
PLODUCTS (POUNDS) |
Fresh, for bait. ... ... ... ! 403, 000 2, ﬁﬁl L, 437, 386 14,878 oot 11, 840, 386 17, 034
};roﬂ-ni for bait _ 3,354, 139 26, 4&;' . . | 3, 353 130, 206,493
ickled, for bait L 40, 000, - aeinmeeos 40, 000 400
Pickled, for food, Scotch eure. , 2,501,450 157, (H2 10, 386, 183 A74) 8, 509 13, 047, 433, 966, 025
Pickled, for food, L\nr\\nunn | 208, 25 o} 11824 250,200 17,444’ .............. | 453,450] 29, 268
cure. ... e i
Roused, for food . 50,2000 2,500 oo ool 50, 200 2, 510
Bloaters.... ..o T , 64, 222 940|__.._._Z i 64,222 1030
Fertilizor. ... ... .. .), 170, 445 2 1, 212, 000 36, 840 .. ... .. 6,382,445 194, 081
Ol I V5,437 485) 208 #5271, 208, 355 65, a0l 11T “p6.845,840] 364,821
Totale ooooo e 17,219, 060] 657, 544 14, 558, 346|930, .nx, 60,800] 8, 50031, 878, 151, 002, 571
I

1724,908 gallons.

2 161,114 gallons.

1886,112 gallons,
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HALIBUT FISHERY

Marked improvement in the halibut trade was evidenced in 1923
by the high price received and the constant demand for halibut.
Production was larger than in 1922, but owing to the fact that many
American boats delivered their fares at Prince Rupert, British
Columbia, the quantity credited to Alaska is not greatly in excess of
that in 1922,

On March 2, 1923, a convention was concluded between the United
States and Great Britain for the purpose of securing the preserva-
tion of the halibut fishery of the northern Pacific Ocean. The con-
vention was ratified by Canada on March 2. 1923, and by the United
States on May 31, 1924. The terms of the convention provided that
it shall remain in force for a period of five years and thereafter until
two years from the date when either of the contracting parties shall
give notice to the other of a desire to terminate it. The convention
comes into force on the day of the exchange of ratifications.? Provi-
sion is made for an International Fisheries Commission consisting
of four members, two to be appointed by each party to the conven-
tion. This commission will continue in existence so long as the con-
vention remains in force. It will make a thorough investigation
into the life history of the Pacific halibut and will report findings
and make recommendations in regard to regulations for the halibut
fishery of the North Pacific. After the close season provided by the
convention has been in effect for three seasons it may be modified or
suspended by the contracting countries by special agreement upon
recommendation by the commission. Legislation has been enacted
by Canada to give eflect to the convention. The Northern Pacific
Halibut Act, approved June 7, 1924, gives effect to the convention on
the part of the United States. -

A close season is provided for halibut covering the period from
November 16 in any year to February 15 in the next following year.
both dates inclusive. The close season applies to the Territorial
waters contiguous to the western coast of the United States and of
Alaska, the Territorial waters contiguous to the western coast of
Canada, and the high seas, including Bering Sea, extending westerly
from the limits of the territorial waters of the United States and of
Canada. The use of ports of the United States and of Canada in
connection with unlawful fishery operations is forbidden. Penalties
for violation of the law are fixed, and provision is made for patrol,
searches, seizures, and forfeitures in connection with the enforce-
ment of the law. As a result of this convention and enabling legis-
lation the first close season for halibut will begin November 16, 1924.

Fishing banks off the coast of Alaska have for a number of vears
been the most important source of Pacific coast halibut, yet during
the past 10 years—1914 to 1923—the quantity actually landed at
Alaskan ports has amounted to only about one-third of the total
American Pacific coast catch. The principal reason for this is found
in the fact that Prince Rupert and Vancouver, British Columbia,
and Seattle, Wash., are in direct tonch with consuming centers by
rail, while Alaska must ship by boat and then by rail via one of
these three railroad terminals.

In 1923, 12,173,274 pounds of halibut were landed in Alaska, of
which 7.949,182 pounds were shipped to Seattle, Wash., and 4.224.-

2 Ratifications were exchanged Oct. 21, 1924,
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142 pounds to Prince Rupert and Vancouver, British Columbia.
Of the total quantity landed in 1923, 8,214,169 pounds were frozen.
The business centers at ~Ketchikan, aithough freezing operations
are conducted at Sitka, Juneau, and Seward, while at %)oth Peters-
burg and Wrangell halibut trade is carried on.

It is the ambition of Ketchikan business interests to have the
20,000,000 pounds of halibut now landed direct by American fishing
vessels at Prince Rupert, British Columbia, landed at Ketchikan
instead. The aspirations of Ketchikan for this trade have been in
evidence since the opening of the Grand Trunk Pacific Railway to
Prince Rupert in 1915. The trade was originally secured and has
been retained by Prince Rupert through orders in council which per-
mit American fishing vessels to land their fares in British Columbia
and transship to the United States without payment of the Canadian
customs tariff.

The conditions under which halibut taken by American vessels
and landed at British Columbia ports for shipment in bond may be
brought into the United States as the product of American fisheries
have been the subject of several recent Treasury Decisions, the latest
of which (T. D. 40089), under date of March 27, 1924, reads as fol-

lows:

Since the publication of T. D. 39822, October 10, 1923, relating to fish, the
product of American fisherles, the department has given further conslderation
to various questions affecting the fishing industry.

it is apparent that American fishermen catching fish in the northern Pacifie
Ocean often find it to their advantage to land their catches of fish at a
Canadian port, particularly at Prince Rupert, British Columbla, and there
sell the fish either to American or foreign dealers for shipment to the United
States rather than to ship the fish for their own account.

It has long been the settled policy of Congress to encourage the American
fishing industry by providing that fish and all other products of American
fisheries should be free of duty, and this policy is continued in paragraph
1630 of the tariff act of 1922. In pursuance of this policy, therefore, it is
hereby held under said paragraph 1630 that—

1. IFish and all other products of American fisheries may be brought into
any port of the United States by the vessel taking the same and landed free
of duty without any entry being required therefor. (Art. 436, Customs Regu-
lations of 1915.)

2, American-caught fish may be landed in foreign territory and there stored.
~nlted, dried, or otherwise preserved, without losing their right to free entry
as the product of American fisheries when shipped to the United States,
provided the fish are not sold in the foreign country, and the storing, salting,
ete.,, is done hy the master and crew of the fishing vessel or by persons
employed by them for the purpose; ownership of the fish remaining in the
master or owner of the vessel until the fish are entered at a port in the United
States (T. D. 32138).

8. American-caught fish may be landed and sold in foreign territory to
American or fore’gn purchasers, and such purchasers may ship the fish to
the United Statex and enter the same free of duty under paragraph 1630,
provided the fish he shipped to the United States within 30 days after landing
from the fishing vessel without their having been stored, salted, dried, or
otherwise preserved in the fore'gn country. Freezing the fish or packing
them in ice to keep them in a fresh condition for shipment, or the removal
of the heuds, fins. or other refuse parts would not he a bhar to the r free
entry under this ruling.

4. If such fish are sold in a foreign country and there stored, salted, dried.
or otherw'se preserved they would thus become, hy such sale and storage or
preservative treatment, so far mingled with foreign commerce ns to deprive
them of their status as the product of American fisheries. and they would
therefore be subject to duty as the product of n foreign country.

T. . 30494 and T. 1. 39822 are herecby modified accordingly.

. While official data are lacking as to American exports of halibut.
it is interesting to note Alaska’s position with regard to the Cana-
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dian market as shown by Canadian import statistics. Prior to 1915
the bulk of the Canadian supply of foreign halibut was derived from
points in the United States other than Alaska. From 1916 through
1922, however, there has been a steady growth in the Alaska-Cana-
dian trade. From Canadian imports of Alaskan halibut in 1916,
amounting to 27,257 pounds, the peak was reached in 1921, when
1,900,182 pounds were imported. The marked decline in 1923 to
434,610 pounds is attributed to the decline in Canadian exports dur-
ing that year resulting in the retention of a portion of the Canadian
vessel catch for home consunption.

About 27 per cent of our domestic halibut catch is preserved by
freezing. The result of a three months™ closed season, from Novem-
ber 16 to February 15, cach year, will doubtless increase this per-
centage materially. With its present cold-storage facilities. Alaska
will probably obtain a considerable portion of the new business,
inasmuch as rapid transit is of minor importance in the handling
of the frozen product.

With the successful introduction of brine freezing into the Alaska
halibut industry and its promise of ecliminating packing of the
product in chopped ice, there is the possibility that eventually the
bulk of the American catch will be landed in Alaska. 1t is con-
tended that brine freezing results in a product that. when thawed
out, is the equal of the fresh fish.

STATISTICAL SUMMARY

The halibut industry of Alaska shows an investment of $2.336.350
in 1923, an increase over 1922 of $496,340. Complete statistics of
this nature are not easily obtained, as many boats regularly engaged
in the halibut fishery off the Alaskan coast wre credited by the
owners to Seattle. Talibut deliveries at Alaskan ports in 1923
aggregated 12,173,274 pounds, valued at $1.253.951, as compared with
11,075,237 pounds in 1922, valued at $1.034,967.

Investment, persons engaged, and products of Alaska halibutl fishery in 1923

| i b
Iterms i Number | Value | Itemns | Number | Value

R e CE l -

INVESTMENT PERSONS ENGAGED
. . if
Vessels: : | Whites_ .o .ooooa .
Steam and gas. .
Net tonnage

Launches ... Total
Apparatus. . . 67,930 '
Shore property - .. .o oiaaios 302, 630 , PRODUCTS (POUNDS)
Casheapitad_ .. ... .. ... ... 2499, 800 .| ‘
------- —|————— " Fresh (including local) ... ....'3,959,105 . $449,638
Total. ..oooooiioo o .leo..o.f 2,836,350 ¢ Frezen.. ... . 15,214, 169 | 304,313

I Total 112,173,274 i 1,253,951
i i

COD FISHERY

In 1928 the Alaska Codfish Co. increased its fleet of fishing vessels
by the addition of the schooner Bangor, the Union Fish Co. added
the schooners Beulah and Gualilee to its fleet, and the W. .J. Erskine
Co. operated two small power schooners in connection with its shore
station at Kodiak. The North Star Fish Packing Co., at Tacoma..
Wash.. withdrew from the cod industry of Alaska.
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Alaska cod fleet in 192
Name Rig ' l.o;?lfz:go Operators
Glendalo. 281 | Aluska Codfish Co., San Frnhvisco, Calif.
Maweemn____ 392 Do.
City of Papecte. 370 Do.
Bapgor..._.._. 398 Do.
S. N. Castle...._. 464 Do.
Alascoo.. .. 23 Do.
Alasco 11, 5 Do.
Alasco 1II._ 8 Do,
Alasco 1V 14 Do. )
Golden State. ... 223 | Union Fish Co., San Franeciseo, Calif,
Louise..................| Schooner.___...... 328 Do.
Beulnh_ 328 Do.
QGalilee. .. 339 Do.
Martha. 4 Do,
Progress__.._._____ 115 : Do.
Mary G........._.._... Powersloop... ... o1 ! Do.
Pirnte_...._..__._. - dn_ PR 30! Do.
Union Flag...___. dooooolll 7 Do.
Wawona. ... Schooner_._.._..._ . 413 | Robinsen Fisheries Co,, Anacortes, Wash,
John A ... .. _.do. cendd 235 | Pacitie Coast Codfish Co., Seattle, Wash,
Charles R, Wilson. o ... ........ | 3'.’8 Do.
Brant. . _........... Power schooner . - W.J, Erskine Co., Kodiak, Aluska,
Millside 0.1 ___. do_.o... i ”N Do.
Fanny Dutard....__.__.* Schooner.......... ' 232 | J. A. Matheson, Anacortes, Wash,
STATISTICAL SUMMARY

In 1928 the cod industry of Alaska represented an investment of
$967,216, an increase of $188,840 over that of 1922. Employment
was given to 457 persons, as compared with 357 in 1922. Products

consisted of dry-salted, pickled, and frozen cod aggregating

b
5,747,-

671 pounds, valued at $406,932. No oil was produced. There was a
falling off in production of 386,978 pounds and in value of $57,237
from the totals reported in 1929.

Investments, persons enguged, and products of Alaska cod fishery in 1923

Iterns

INVESTMENT

Value of shore stations........
Cost of operations. .
Wages paid
Vessols:
Power, over fitons.........
. Net tonnage.
Sailing...........
Net tonnage.
Launches.

PERSONS ENGAGED

Fishermen:
Whites

Shoresmen:
Whites

| |
Number | Value | Items
! . PERBONS ENGAGED—COD.
........... 5232, 048 i ‘T'ransporters: Whites..........
+ 188,664 ||
| 109, 832 | Grand total__._.._.___._.
10 ;99,800 | PRODUCTS (POUNDS)
260 ...
14 | 229,100 Vessel cateh:
4,365 |l.._..... Dry-snlted cod_..... ... !
51 20,225 Pickled cod.....
y 225 Tongues... ...
Frozencod. . ... ___
Towal ool
., Shoro station catch:
Dry-salted cod_...._.._..__
385 ... Recapitulation:
30 i. Dry-salted cod. __________.
l’ld\led eod

Number | Value
LI DR

457 |eeeioos
4,720, 815 '$309, 566
75,567 2,350

9, 000 | 450
30,136 . 602
4,844, 518 ‘ 312,968

903,153 | 93,004

5, (}32 068 ! 403, 530

75, 507 2,350
0,000 @ 450

30, 136 602
5,747,671 | 400, 932
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WHALE FISHERY

The North Pacific Sea Products Co., at Akutan, was the only firm
engaged In the whaling industry of Alaska in 1923. -It employed
120 whites and 28 natives. The investment, covering value of plant,
vessels, wuges, and other operating charges, was $472,998. Whaling
was carried on in the North Pacific Ocean and Bering Sea, and the
catch was 2 bowheads, 151 finbacks, 155 humpbacks, 29 sulphur bot-
toms, 16 sperm, 1 right, and 1 sei whale. Products consisted of
655,250 gallons of oil, valued at $317,417; 2,313,980 pounds of ferti-
lizer, valued at $59,660; 3,280 pounds of whalebone, valued at
$2,604; and 130,000 pounds of pickled whale meat, valued at $9,000.

The United States Whaling Co. discontinued operations at Port
Armstrong, and transferred its activities to the South Pacific Ocean
in the region of New Zealand.

CLAMS

Dr. F. W. Weymouth and H. B. Holmes, of Stanford University,
were engaged in an extensive investigation of clam beds in certain
districts of Alaska during part of the summer of 1923. Attention
was directed chiefly to the beds in the Snug Harbor section of Cook
Inlet and the region around Cordova, but a brief visit was also made
to Alitak at the southern end of Kodiak Island.

Preliminary reports indicate that a profitable and permanent in-
dustry along this line may be established in Alaska, but that care
will be necessary to prevent the depletion of the beds through too
intensive digging. e Alaska razor clam, the only species studied,
is of considerably slower growth than those of the Pacific Coast
States. The beds at Cordova after somewhat intensive development
in 1917 and 1918 showed a noticeably reduced production in suc-
ceeding years.

The investigators recommended particularly two measures of con-
servation, namely, a minimum size limitation of 414 inches, not more
than 5 per cent of the take to fall below this limit, and also a limut
on the quantity of clams to be taken from specified beds. It was
further suggested that a system of rotation of digging on the beds
be established by the operators. It is contemplated that Dr. Wey-
mouth will make further investigation of the clam resources of

Alaska in the season of 1924,

STATISTICAL: SUMMARY

Eleven firms in central Alaska and one in southeast Alaska pre-
pared clam products. The largest producing areas were those of
the Copper River bars and the beaches along the southwestern shore
of Cook Inlet near Snug Harbor. This industry shows an invest-
ment of $476,747 and the employment of 338 persons. The output
of clam products was materially increased over that of 1922. The
pack of 1923 was 77,283 cases, valued at $541,139, as compared with
32,290 cases in 1922, valued at $185,007.
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Products of the Alaska clam industry in 1923

Items l Cases Value

Minced:
B 01010 b Lo e o T S S 49,260 | $314,613

16, 250 129, 084
5,679 43,160

10-ounce cans..
1-pound cans..
‘Whole:

20-ounce cans... 788 3, 546
1-pound cans.. 4,795 48, 004
5-pound cans. . 495 2,722
Juice, 1-pound cans. . 1 10
Total. . e acccccpeem— e one 77,283 541,139

SHRIMPS

The shrimp industry of southeast Alaska made a material advance
in 1923 over the volume of business shown in any preceding season.
Petersburg was the center of this trade, as the three largest producers
of shrimp—the Alaskan Glacier Sea Food Co., Olympic Fisheries
Co., and the Ness Fish Co.—were located at that place. The Wrangell
Shell Fish Co., at Wrangell, a newly organized firm, entered this
trade early in the year, but owing to difficulty encountered in mar-
keting its products operations were interrupted during the summer
and not resumed until fall. In November the Olympic Fisheries Co.
sold out to the Alaskan Glacier Sea Food Co. and discontinued
business in Alaska.

The investment in the shrimp industry in 1923 was $268,656, as
compared with $163,111 in 1922. Of this total $30,400 represents
the value of plants, $97,252 the cost of operations exclusive of labor,
$80,934 wages paid, and $60,070 the value of boats and apparatus.
Employment was given to 243 persons, of which 39 were whites,
150 natives, 35 Japanese, 3 Chinese, 8 Ifilipinos, 7 Mexicans, and 1
Negro. Products aggregated 460,560 pounds of meat, valued at
$178,474, as compared with 336,380 pounds in 1922, valued at
$126,690.

CRABS

The pack of canned crabs in Alaska in 1923 was 1,290 cases,
valued at $13,390. The Dobbins Packing Co., at Petersburg, was
the chief producer. The quantity of crabs in the shell sold in
Alaska is not definitely known, but it is estimated that 400 dozens,
valued at $1,200, were absorbed by local markets. The total value
of all crab products in 1923 was $14,590, as against $47,379 in 1922.

TROUT

The production of trout in Alaska in 1923 was largely incidental
to other fishery business. This is due to the fact that trout can
rarely be taken outside of lakes and streams in sufficient quantity
for profitable commercial use. The investment of one operator,
amounting to $3,000, is credited directly to the trout industry. The

9833—25 5
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products were 14,449 pounds of fresh and frozen Dolly Vardens,
valued at $1,741, and 25,879 pounds of frozen steelheads, valued at
$2,054. In addition 77 cases of 48 one-pound cans per case of
Dolly Vardens, valued at $327, were canned by the Pacific American
Fisheries at Port Moller. Thus the total quantity of trout produced
in 1923 aggregated 44,024 pounds, valued at $4,122. The total
production in 1922 was 133,504 pounds, valued at $18,925.

MISCELLANEOUS FISHERY PRODUCTS

Small quantities of miscellaneous fishes are taken in Alaskan
waters as products incident more particularly to halibut fishing.
In 1923 these products were sablefish, 849,585 pounds, valued at
$49,172; red rockfish, 7,035 pounds, valned at $140; smelt, 1,063
pounds, valued at $100; and flounders, 6,691 pounds, valued at $190.



FUR SEAL INDUSTRY
PRIBILOF ISLANDS
GENERAL ADMINISTRATIVE WORK

In the calendar year 1923, 15,920 fur-scal skins were taken on the
Pribilof Islands. Approximately 10,000 3-year-old male seals re-
served for breeders were marked for the purpose of fully complying
with the law. Additions and improvements were made to the wash-
ing and blubbering plant on St. Paul Island, and the number of
sealskins washed and blubbered there during the year was 11,115.
Work was continued on the new water-supply system for the village
of St. Paul, and progress was made on the construction of the road
from that village to Northeast Point. Systematic work, in charge
of a specialist, was undertaken for the development of the fox herds
of the islands. The construction of three houses for the use of white
employees of the bureau on St. Paul Island was undertaken and
carried well toward completion.

The regular annual supplies were transported to the islands by
the 1. S. 8. Gold Star. In addition to the maintenance of the usual
fur-seal patrol by the Coast Guard, vessels of that service rendered
valuable assistance in transporting passengers, mail, and freight for
the Pribilof Islands. The bureau’s power vessel Eider was utilized
principally in connection with the Pribilof Islands work. The Eider
made a trip to Seattle, where a new 140-horsepower engine of the
Diesel type was installed.

VISIT BY JAPANESE GOVERNMENT VESSEL

Following arrangements made through the Japanese Ambassador
at Washington and the Department of State, the Japanese patrol
ship Hakuhoo Maru arrived at St. Paul Island August 2, bringing
My, Keishi Ishino, fur-farming expert of the Imperial Fisheries
Bureau. Mr. Ishino remained at the Pribilofs until September 1,
making a careful study of questions pertaining to the fur seals, the
foxes, and to the (overnment’s operations on the islands generally.

PURCHASE AND TRANSPORTATION OF SUPPLIES

The schedules of the general supplies requiregd for the Pribilof
Islands were not printed this year. Competitive bids were secured
through the medium of separate schedules placed in the hands of
prospective bidders. The supplies were purchased early in the year
and were transported from Seattle to the Pribilof Islands aboard the
U. 8. S. @old Star, which left Seattle May 11. For this transporta-
tion the bureau is under obligation to the Navy Department. Like-

111
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wise the bureau is indebted to the Coast Guard for transportation
afforded on vessels of that service. The bureau’s vessel Eider and the
steamship Buford also transported supplies.

POWER SCHOONER ‘ EIDER”

The power schooner Eider proceeded to Seattle early in the year,
where a new 140-horsepower Atlas Diesel engine was installed, and
then returned to Alaska in connection with the salmon fisheries and
the fur-seal work.

CONSTRUCTION WORK

On St. Paul Island the enlargement of the building used as a
general residence for employees was finished, and the construction
of three cottages, also for employees, was carried well toward com-

letion. A greenhouse for supplying fresh vegetables was built.

rogress was made on the new roadway between the village and
Northeast Point. '

On St. George Island improvements to the wharf at the village
and the construction of a residence for the physician were completed.
A double concrete dwelling for natives’ use and a garage for the
station’s trucks were built. A washhouse and a pumphouse for the
prospective work of washing and blubbering sealskins on this island
also were built. :

WATERWORKS

Further tests were made to determine whether the amount of
water obtainable from Ice House Lake would be adequate to supply
the needs of the village on St. Paul Island. The results being favor-
able, the work of laying a 4-inch wood pipe between the village
and the lake was begun early in September and continued until
about the middle of %lctober, when it became necessary to discon-
tinue operations for the season. About 1,600 feet of pipe were laid.

BY-PRODUCTS PLANT

The work of putting the by-products plant on St. Paul Island in
operation for the season was begun on July 5, and operations for
production purposes were begun July 14. The blubber from seal-
skins and a quantity of scal carcasses were utilized for the manu-
facture of oil and meal. During the season, which continued a few
weeks, there were produced 8,703 pounds of seal meal, 4,504 gallons
of blubber oil, 1,277 gallons of press oil, and 144 gallons of oil foots.

Of the season’s output all the blubber oil (4,504 gallons) and
763 gallons of the press oil were shipped to the Fouke Fur Co., St.
Louis, Mo. The shipment from St. Panl Island to Seattle was by
the United States Coast Guard cutter Bear, which received the oil
aboard September 17. Forty-nine gallons of press oil were sent to
St. George Island for experimental fox feeding. There were re-
served for experimental fox feeding on St. Paul Island 465 gallons
of press oil, 144 gallons of oil foots, and the 8,703 pounds of seal
meal. There was also at the plant, available for fox feeding, an
additional 2,213 pounds of seal meal manufactured previous to 1923.
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NATIVES
CENSUS

An annual census is taken of the natives of the Pribilof Islands,
including such details as are deemed of value for purposes of record.
The census is taken as of December 31 of each year.

Recapitulation of census of natives

St. Paul Island:

Resident population on Dec. 81, 1922___ o ______ 193
Births, Jan. 1 to Dec. 81, 1928 ___ 10
203
Deaths, Jan. 1 to Dec. 31, 1028 __ . 9
194
Arrivals, Jan. 1 to Dec. 31, 1928_ . . 4]
203
Departures, Jan. 1 to Dec. 81, 1928___ . ________ e 22
Resident population on Dec. 31, 1928______ o ___ 181
Natives away from St. Paul Island but considered residents____...___. 21
Total natives accredited to St., Paul Island___.___________________ 202

St. George Island:
Resident population on Dec. 31, 1922__ . ___ . _ . __ 127
Births, Jan. 1 to Dec, 31, 1928__ . _ . __ 7
134
Deaths, Jan. 1 to Dec. 81, 1923__ ___ e __ 4
130
Arrivals, Jan. 1 to Dec. 31, 1928 . e 5
. 135
Departures, Jan. 1 to Dec. 81, 1923 e 1
Resident population on Dec. 31, 1928 o 134
Natives away from St. George Island but considered residents________ 1
Total natives accredited to St. George Island.._ . ___________ 135

Both islands:

T'otal resideut population on Dec. 81, 1923 _. . . ______.____ 315
Natives away from islands but considered residents__._______________ 232
Grand total natives aecredited to Pribilof Islands___ . ______.___._ 337

HEALTH CONDITIOXNS

There were no unusual circumstances in respect to health con-
ditions on the Pribilof Jslands in 1923. In January Agent C. E.
Crompton, St. George Island, while skiing met with an accident and
suffered what was probably a fracture of the lower portion of the
spine.  Gradual recovery wus made, but it was necessary for him to
sever his connection with the service later in the year. A physician
was on duty on each island throughout the year.
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SCHOOLS

St. Paul Island.—The school term of 1922-23 opened October 3,
1922, with an enrollment of 14 boys and 14 girls in the senior school
and 16 boys and 16 girls in the junior school, a total of 60 pupils.
The school term closed April 27, 1923.

St, George Island.—The 192223 term began October 23, 1922,
with an attendance of 15 boys and 22 girls. The term ended April
20, 1923.

ATTENDANCE AT SALEM INDIAN TRAINING SCHOOL, CHEMAWYS, OREG.

Six native children of St. Paul Island—Tatiana Krukoft, Klco-
patra Krukoff, Mariamna Merculieff, Gavriel Kochergin, Auxenty
Stepetin, and Nicolai Stepetin—Ileft the island on the U. S. S. Gold
Star on June 2 en route for the Salem Indian Training School at
Chemawa, Oreg. One of these, Nicolai Stepetin, had previously
been in attendance at the school. Two other native children of St.
Paul Island, Andrey Rukovishnikoff and Dosofey Merculieff, left
St. Paul Island on the Coast Guard cutter IJaida in September to
enter the school. Serge Shaishnikoff, also of St. Paul Island, who
entered the school in 1922, remained there throughout the year.
At the end of the vear all the above nine were in attendance at the

school.
SAVINGS ACCOUNTS

Certain of the Pribilof Island natives have personal funds in the
custody of the United States Commissioner of Fisheries. Through
the year 1923 these funds were kept on deposit with the Washington
Loan and Trust Co., Washington, D. C., and interest was paid at the
rate of 3 per cent per annum, calculated on monthly balances. One
new account was opened during the year. A summary of the ac-
counts as a whole for the year 1923 is shown in the statement that
follows:

Dalance on hand Jan, 1, 1923 . $11, 8:3:3. Ot
Interest earned from Jan, 1 to Dec. 31, 1923_________ . __ 350, 4
Deposited by natives in 1923 __________________________ 88. 76

12,273, 24
Withdrawn by natives in 1023___________________________ 484. 73
Balance on hand, Dee. 31, 1923 ________ . _______ 11, 788. 51

An itemized statement of the account showing the individual bal-
ances of the natives follows:

Pribilof Islands natives' savings accounts in custody of United States Com-
missioncr of Iisheries, as trustce, December 31, 1923

St. Paul Island: St. Paul Island—Continued.
Bourdukofsky, Appol- Krukoff, Ekaterina____ $£130. 35
lon? ____ o __ $08. 77 Krukoff, Tuleta'_ _____ 68.75
Pourdukofsky, Peter.__ .90 Mandregan, Alexandra
- Fratis, Agrippina’____ 101, 51 Mo 11.13
IPratls, Akallna’______ 491, 89 Melovidov, Alfey_.____ 17. 08
Fratis, Martha?______ 101. 49 Melovidov, Anton______ 3.98
Fratis, Iuliania’______ 101. 49 Melovidov, Iosef______ 47. 08
» Gromofl, Tullania_____ 278. 31 Merculieff, Agafin____ 42,19
Koctiutin, Alexandra.. 4,651, 50 Merculieff, Dosofey__. 42,19

1 Deceased. 2 Not living on islandy in 1923,
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"G, 10.—Landing supplies, St. Paul Island

Fi1G. 11 —Fur seals on rookery, St. Paul Island
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Pribilot Islands natives’ savings account in custody of United States Com-
misgioner of Fisheries, as trustce, December 31, 1923—Continued

St. Paul Island—Continued. St. George Island:
Merculieft, Makary____ $42.19 Borenien, Zoya' __.__.. $257. 97
Merculieff, Mariamna_ 70. 35 Galanin, Mary________ 36. b8
Merculieff, Paul A'____ 26, 60 Lestenkof, Michael____ 142. 81
Pankoff, Agrippina____ 257. 60 Merculief, Agrippina.__ 19. 97
Pankoff, Maria M____. 47.09 Merculief, Joseph___.__ 36. 83
Sedick, Feofania®_____ 14. 68 Merculief, Polyxenia__ 20. 27
Sedick, Lavrenty_____ 14. 68 Merculief, Stefanida-- 4,456.91
Sedick, Leonty_____._.__ 14. 68 Shane, Michael ._____ 42, 68
Sedick, Marina__.____ .38 Zacharof, Emanuel____ .45
Shaishnikoff, George **_ 20. 10 EE—
Tetofl, Vikenty M_._._ 47.08 | - Total. oo 11,788. 51
! Deceased. 3 New account,

PAYMENTS FOR TAKING SEALSKINS

As in preceding years certain persons employed in the taking of
sealskins on the Pribilofs in 1923 were paid for their services from
funds advanced by the bureau’s selling agents, the Fouke Fur Co.,
who were subsequently reimbursed from proceeds of sales of skins.
The funds were deposited in a bank at S%attle and disbursed by a
bonded agent of the bureau. The natives of the Pribilofs were paid
for their share of the work of taking the sealskins at the rate of 75
cents for each skin taken, this rate being an advance of 25 cents per
skin over the rate paid in preceding years. This higher rate was
paid the natives for the reason that they were employed in brandin
about 10,000 seals for the breeding reserve, for which they receiveg
no compensation. Four native foremen also received in addition a
total of $200 for their special services. A number of sealing assist-
ants and temporary native workmen from the Aleutian Islands were
also employed on sealing operations and paid from the funds ad-
vanced by the Fouke Fur Co. The amounts earned by these persons
during 1923 were as follows:

Salaries of sealing assistants________ . ____ $24, 710. 87
Wages of temporary native workmen_______ . _________ 16, 421, 99
Native workmen, St. Paul Islande .o 9, 732. 25
Native workmen, St. George Island___________ . __._._ 2, 409, 25

P OtAT e e 53, 274. 36

St. Paul Island.—For the 12,841 sealskins taken on St. Paul Island
in the calendar year 1923 the resident natives received 75 cents per
skin, and in addition one native foreman received 875 and one $25
for special services. Through an error the total payment made was
for 12,843 sealskins instead of for 12,841, the actual number taken.
The natives were divided into classes according to their ability and
work, and payments were made as follows:

Payments to St. Paul Island natives for sealing operations, calendar ycar 1928

Num-| Share | il . . INum-| Share
Classifieation berof| of | Total i Classifleation berof; of Total
men | each ’ “ men | cach
!
First class...... o 28 1$239.25 |$6, 600. 00 Il Foreman (additional com- |
. 5| 188.25 941.25 |! pensation) . .. ... ..t . e $75.00
T'hird class... - 5| 165.25 ; 776.25 |, ) & 1 JO RN IR | ________ 25. 00
Fourth class....... . 612000 720.00 .
Fifth class_......... 5| 60.75 483.75 |. Total ..__..__....... 50 jooueunn- 9,732.25
Special class ... ......... 1 12.00 | 12.00 || H
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8t. Qeorge Island.—For the 8,079 skins taken on St. George Island
in the calendar year 1923 the resident natives received 75 cents per
skin, and in addition one native foreman received $55 and one $45
for special services.

Payments to St. George Island natives for sealing operations, calendar year 1928

Num-| 8hare Num-| Share
Classification berof| of Total Classification ber of of Total
men | each men | each
First €ass. ccenceccennnnn 18 | $82. 50 [$1,485.00 || Foreman (additional com-
Second class..—...__.....__ 1] 69.00 69. 00 pensation) . ool i fioiooifecaceaan $55. 00
Do..___. .- 3| 67.50 202. 50 ) 5T SO UIRIUIR IR SRR 45,00
Third elass_...._.._....... 51 b54.75 273.75
Fourthclass......._._...._. 6| 46.50 279. 00 Total. .o ooeeeeo.. F 2 R 2, 409. 25
|

PAYMENTS8 FOR TAKING FOX SKINGS

For the work of taking fox skins on the Pribilof Islands the resi-
dent natives receive $5 for each pelt taken. In the trapping season
of 1922-23 there were taken on St. Paul Island 233 pelts and on St.
George Island 684 pelts, a total of 917, for which the St. Paul Island
natives received $1,165 and the St. George Island natives $3,420, a
total of $4,585. On St. Paul Island the taking of fox skins is a
matter of individual effort on the part of the natives, and each per-
son receives payment in accordance with the number of skins he
secures. On St. George Island the foxing work is collective in
character, and individuals share in the amount due for the total
number of skins taken on the island during the season in accordance
with what is considered to be their just shares.

FUR-8EAL HERD
QUOTA FOR KILLING

On April 18, 1923, the Secretary of Commerce approved the
bureau’s recommendation that the quota of seals to be killed in the
calendar year 1923 should be 25,800 3-year-old males. This quota
was apportioned as follows: St. Paul Island, 23,000; St. George
Island, 2,800. It was provided that the interisland quotas would
be subject to adjustment upon short notice and that as killings
progressed the quotas would be subject to increase or decrease by
the department should developments malke any change desirable.

KILLINGS OF BEALS

The total number of seals killed on both islands in 1923 was
15,920, of which 14,753 were 3-year-old males. Among the other 1,167
seals, 705 were 2-year-old males and 246 4-year-old males. Details
regarding the killings are shown in the table below.

St. Paul [sland.—In the calendar year 73 drives were made and
12,841 skins secured, including a small number from seals that
died as a result of the reserving operations, were found dead during
the season, ot were killed for food at odd times.
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St. George Island.—In the calendar year 22 drives were made and
3,079 skins were secured, including a few from seals found dead
or killed for fox feed.

Seal Killings on Pribilof Islands in 1923

ST. PAUL ISLAND

. | ;
Serial 1 Skins l Serial Skins
Datoe |No.of| Hauling ground | se- . Date |No.of| Hauling ground §6-
drive 1 cured | drive cured
Feb. 13 204 || July 21 31| Zapadni.._._._.............. 80
Mar, 24 200 ' July 22 32 | Polovina Cliffs__. 56
May 12 54 . July 23 33 | Reef and Gorbatch. 726
May 31 120  July 24 34 | Tolstofeeooue . ... 203
June M |____.. From seal dying during re- D 35 | Lukanin and Kitovi. 101
; i, serving operations...__._. 113 i Do. 36 V(;(s)z(])(csh&i nn((;r;((!;)mtios of 301
une - :
June 17 - July 25 37 | Zapadni__.._.__..._ 203
4 July 26 38 | Vostochnl (vicinitie:
Deo... i | rocks 42, 49, and 53) and
serving operations.._..._. 1] Morjovi.... ... 179
Juno 18 [...... From seals found dead . ... 28 Do...] 39| Polovina and Polovina |
Do, ofeeecee Fromfonlsdyim;during re- b w01 (lr.lllﬂ}"] .................. lilig
serving opoerations._.._... 1 0... Little Polovina_..._.._.._
June 21 ... ... [« 1+ A, ; 1E July 27 41 | Vostochni (vicinities of
June 23 [ 0 T !100 | rocks 64 and 70) .. _...___ 81
June 28 |...... From scals killed through ! Do...| 42 . Reef and Gorbatch. .| 887
7 2 | ro.zorvlng operations__._.. 2" Ju]I)) 28 3:41 . ;II‘olftoli ............. R lZé
unc 20 ... ..... . 1 J Lukanin. o _______ -
Ju]tv) 1. IP:romsenl? k):]i]l?dlro{hroomﬁ' 2 July 29' 3.’- %itt]zzinpadni. R 1;2
0... from soa e rough : Do... 6 | Zapadni__.. .. ... ...
| _ reserving operations g 1 | Do...| 47| Vostochni (vicinities of
Ju]i\; 3 6| %itllelznpudm gg roc:\;ilzj«ﬂ 49, and 53) 269
0... 7 [ apadni__.______ ... ... Yooand Orjov!. ..o ...
July 6 |...... From scal dyinglduring re- i July 30 48 | PoIO\lTn,uPoll)o;'inn Cliffs, 80
i serving operations_____.._ . 1 and Little Polovina......
y 1D .5.; g | Irge;*t and Grorbateh .. . gg || Do...! 40 | Vost(})\chrnll (;v{]c&)nltics of n
uly Tolstol...._.._..... - rocks 64 and 70) ..___.___.._
-..| 10 Kitovi._....... - 28 ¢ July 31; &0 Reefand Gorbatch._. 152
Ju]y 8 11 ;ittlo}énpndm - 3.1»3 || Au];f) 1] gi ’{olkstm... {1):
. 12 Zapadnio . oo ... p 0... 2 | Lukanin. .
Jul) 9 13 ! Po! mgn'x and Polovina 106 - o...l 53 | Vosltl)\chil)l 45vicix;ii§c)s (()if
M [ . rocks 42, and an
Do_..| 141 Littio Polovina_ .. - 10 || C o Morjovie...... ... |
July 10 16! ll{ei:[ u:)d Gorbatch. ’l)g? o Aug. 2 54 Zapadni and Little Za- |
July 11 16 ' Tolstoi .. ... 206 Coopadnio._._ .. e eamea
y l%o.,_ 17 4 I]gilovl unld rLu}(gn(‘{n}i. 6'1) i Do...j 85} Vgstich&i (;';(g)nllies of | 25
12 i......1 From scals found dead. 2 ocks 64 and 70)...._... ! 5
13}3’; 13 {7187 Little Zapadai 197 | Aug 41 0 | lteef and i(;o?).;nicuh 369
Do...! 19 | Znpadni_........ 421 " 0...| 57 Vostochni (vicinities
July ]4 ______ From s iscnl dyingldur ng . : ; l'\(%cks 4121, 49, and 53) and ay
serving operations..__.... i Morjovi... g
Do...t 20 i Po(l‘rl)vmu and Polovina 185 | Aug. § 58 i v ost(;((’h[[ﬂ sy 70) 70
s .. 5 rocks 64 ¢ 7
July 15 | ..... From seals killed for food, Do...| 59 | Tolstoi ..ol 128
'~ Vostochniand Morjovi. .. 2 Do..., 60, Lukanin._._.__._........_. 19
Do...l 21 ' Reefand Gorbatch Oct. i 61 Tolstoi. ... 128
July 16; 22 | Tolstol-.._._......... 62 Littlo Zapadni......__..__. 84
1)o...| 23 | Lukonin.__ 63 | Zapadni..............__. 78
July 17 | 24 : Zapadnfoe. oo eaea... . gé’ , ggﬁbma{. ...... lgg
Jul %% % Little 7afmdm """"""""" | N : 2 06 I’o]ovxhl SRR I8
y 18 |...... Fromseal dying through re- ov. Moo
serving operations........ 1  bo..| 67 Little Polovina....._.____. 23
]r;o... 20 Ep]olvi?’n]()lm‘s ......... 1(1)(2} Il’:lov. 4 358) I ‘\wo(;rlj(())c‘hll-.\-l ..... .. 133
o...| 27 ittle Polovina.________._.. ov. 5: 69 Vostochni_..__._ ceen
July 19 ... IProm seals killed for food, I Nov. 8 70! 'Lukmnn and Kitovi 63
Vostochni and Morjovi. .. 20 0. 71| Tolstoi__......_._. 8
Do...| 28| Reefand Gorbateh___.___..- 475 | Nov. 21 72 | Vostochni... 130
gu}y 20 20 P13 | N 73| Morjovi... ... 110
uly 21 ! i
Do._. |I Total .__.._..._.._._. 12,841
|
Juno 15 6! North and Staraya Artil...| 148
June 20 6| East Cliffs. ... _._..._... 196
July 2 ; 7 | North and Staraya Artil._.] 416
July 3 36 | 8 Z28padit. e aeeiecmceanaas 89
July 7 |...... Seal accidentally killed dur- July 20 9! East Cliffs_.__ 90
! ing reserving operations.. 1.0 July 21 0 | North and Starays Artil__.{ 2

9833—25

G
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Seal killings on Pribilof Islands in 1923—Continued

ST. GEORGE ISLAND—Continued

Serial! Skins ! Soriall Skins
Date |No.of; Hauling ground se* Date !No.of| Hauling ground se-
drive i cured | drive cured
1
...... ¢ 8kin from seal which fell Sept. 6 '....... From seals killed for fox
. i fromeliff ... 1 | 4
July 24 11 : North, Staraya Artil, and 4
‘Bast Cliffs..........._.. 452 2
July 27 12 . Zapadni.. ... ... 29 1
July 28 13 . North, Staraya Artil, and 218
East Cliffs. . ............ 165 . s Zapadnio...___..... 39
i Skin from seal found dead.. 1| Oct. 23 19 | Staraya Avtil.____._ 13
July 31 14 | North, Staraya Artil, East Oct. 25 20 | North and East Cli 224
Reof, and East Cliffs___.. 117 || Oct. 30 d
Aug. 3 16 | ZapadDie oo 15 || Nov. 1
Aug. 4 16 | North, Staraya Artil, East I
l Reof, and East Cliffs. ... 189 |
!

AGE CLABSES OF BEALS

The method by which the sizes of male seals of the various age
classes have been determined has been described in previous reports.
For convenience the limits of these age classes are shown in the
following table:

Age standards of body lengths of male seals, Pribilof Islands

| | i
Age ¢ Lengths of Lengthsof || Age Lengths of I Lengths of
ge. . summer seals| fall seals , B summersesls' fall seals

! |

) Inches Inches l; Inches ‘ Inches
Yearlings....._.._..... Up to 36.75 | Up to 38.75 || 4-year-olds 46t051.75 | 481t053.75
2-year-olds_._____._._... 37 to 40. 76 39 t0 42.75 | 5-year-olds 52 to 57. 76 54 to 50.75
3-year-olds._..__......._ ! 41 to0 45.75 43 t0 47.75 “ 6-year-olds. 58 to 63. 76 60 to 65.75

! | i

Ages of seals killed on Pribilof Islands, calendar year 1923*

Summer (Ja. 10| pall (Aug. 0 to Dec. 31) Total for year
Age ——— - ‘ R
St. st. st. i St. |. St. St. ! m
raul |Goorgel TOW! | pauy ‘Georgei Total | pati | George TOtal
T I

Yearlings. ... .ococeoiiaaos 5 5 5

2-year-olds. ... oo.oooaiceion 603 697

3-year-olds.. 12,992 11, 725

4-year-olds.. 230 7: 232

&-year-olds.. 5 : 5

6-year-olds_... .. ..._........ 1 1

7-year-oldsand over.___._... 1 1 1

Cowsa . . iiaie... 167 193 176

TOtA) oo 1,720 | 2,319 | 14,038 | 1,121 ] 760 i 1,851 | 12,841 | 3,079 | 15,920

1 The above table does not include skins {rom anirnals that dicd after shipment to the Steinhart Aquarium,
San I'rancisco, a3 mentioned elsewhere in the report.
2 Cows unavoidably and accidently killed.

MARKING OF RESERVED FUR SEALS

In 1923 it was decided to place a mark upon a definite number of
the male seals constituting the breeding reserve made in that year
from the 3-year-old class. Plans were accordingly made for mark-
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ing with branding irons 5,000 seals and for shearing a patch of
fur from the top of the heads of 5,000 others, a total of 10,000 to be
marked. The work of marking the seals was taken up at the be-
ginning of the regular sealing season and was brought to a con-
clusion as rapidly as practicable.

On St. Paul Island iron branding was begun on June 14 and was
finished on July 1, when a total of 4.235 seals had been branded.
Thirty-five seals were known to have died after being branded,
leaving 4,200 reserved seals that had been marked with the branding
iron. A demonstration branding on July 16 increased the number by
11, making a total of 4,211. All seals thus branded were also marked
by having a patch of fur sheared from the top of the head in order
that they might be more easily recognized when they appeared in
drives made for killing operations. From July 1 to August 5,
inclusive, 4,208 additional reserved seals were marked by shearing
a patch of fur from the top of the head. Three of these animals
are known to have died subsequently, thus leaving 4,205 marked by
shearing only.

On St. George Island, from June 19 to July 5, inclusive, 801
reserved seals were marked both by the branding iron and by
shearing a patch of fur from the top of the head. From July 7 to
July 12,1nclusive, 801 additional reserved seals, one of which died sub-
sequently, were marked by shearing alone. The marking operations
for the season are summarized in the following tabular statement:

ILeserved 3-year-old male secals marked on Pribilof Islands, 1923

| |
St. Paul | 8t. Qeorge m
Mark used f 1sland I Island Total

! H

. i i
Seals marked by branding iron and also by shearing I 4,246 ! 801 5,047
Senls that subsequently dled. ... .o .. ... JN 35 . 0 35
- Number remaining . oo i 4,211 | 80t 5,012
Seals marked by shearing only_ .. L iiiiiiiiail I 4,208 I 801 5, 009
Seals that subsequently died. ..o e e | 3 1 4
Number remaiiing . -« oo onn e ommaeee e e e ! 4,205 | 800 5,008
Net total seals TArKed ... ... oo o oieiiiieieeiviaeeeoeeeann i 8,416 | 1,601 [ 10,017

On most of the seals marked with the branding iron the brand
was placed on the back; on some, however, it was placed at the

back of the head.

WASHING AND BLUBBERING SEALSKINS

The Fouke Fur Co. continued in 1923 its work of washing and
blubbering sealskins on St. Paul Island, a total of 11,115 skins bein
handled during the year. Some additi~nal equipment was provided,
and haprovements were meade in respect to the arrungement of that
already on hand. In order to supplement the pumping facilities
previously installed, a 20-horsecpower Fairbanks-Morse combined
type Y engine and pump was purchased and shipped to St. Paul
Island. A building 14 feet by 48 feet was erected to house the entire
pumping cquipment for the washing and blubbering work. The
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building has a concrete base with upper structure of wood. In addi-
tion to the new combined pump and engine there was installed in
this building the pumping equipment prev10uslv used, namely, one
combined pump and engine and one centrlfugal pump, together
with the 10-horsepower engine for operating it. The intake pipes
for all three pumps were led to a corner of the wharf at the village
landing.

In the washhouse the number of wooden tanks in which sealskins
are washed and cooled was increased to 12. A better method of
draining used water from the building was also devised and the
necessary changes made for putting it into effect. Subsequent to the
sealing season “of 1922 a 50-foot extension was added to the wash-
house. The building now hag ground dimensions of 42 feet by 120
feet.

On St. George Island building operations for extending the wash-
g and blubbermv operations to that island were begun and car-
ried well along towar completion.

CENSUS

In 1923 the census of the Pribilof Islands fur-seal herd was taken
by Edward C. Johnston. Iis report is printed in full on pages 135
to 140. The following is a compuarative statement of the numerical
strength of the various elements of the herd in the years 1912 to
1923, “inclusive.

General comparison of recent censuses of the scel herd on the Pribilof Islands

=T T==T= = —= = T AT =T e ==

Classes 1912 1913 ‘ w1015 1016 | 1917
|
. . .. e [ i
Harem bulls. ... i R 1,403 1 1,559 2,151 3,500 4,850
Breeding cows. 92, 269 93, 250 3,527 | 116,977 1 28, 024

Surplus bulls_.
Idlebulls. ... L. iiiiicaiiiiaa
Young bulls (chiefly '>~ycnr-olds)
6-year-old males.
5-vear-old males
4-year-old mal
3-year-old \es.
2-year-old male
Yearling males. ... ..o _...o...

2-yea-ohd cows ... LTI 0T0T ) : Y7422 !
Yearling cCows_ ... ooucioiiannas . 13, 000 20, 000 23, 067 30, 306 33,646 : 38,018
PUDS . e e ciieeaaicmeana——. 81, U84 : 02, 269 | 93, 250 | 103, 527 116,077 = 128,024
TOAL oo e 215,738 | 268,305 | 204,687 | 363,872 | 417,981 l 468, 602
i i
i
Classes : 1918 i 1919 | 1920 | 1921 | 1922 1923
; i !
Harem bulls . .. i 5, 344 5,158 | 4, 066 { 3, 809 3, 562 3,412
Breedingg cows ... .. TO142,915 | 157,172 1 167,527 © 176, 655 ]85 014 107, 659
Surplus bulls ... ... ...oiil.. |11 9,619 | i 6,115 3,301 2,346 1, 801
Idlebulls. .. . . | 2,444 : 2,239 1,161 747 | | 312
6-yeur-old males. X Po13,755 | 8,9m 4,153 3,901 |! 3,771 4,863
S-year-old males 11,941 5,282 5, 007 4,720 G, 080 X 10, 612
4-year-old mal 7,114 5747 5, 657 6, 780 11, 807 5, 710

9,117 1 13,506 10, 749 14, 668 7,450 22, 746

3-year-old male !
30,150 § 33,081 39,111 4], 803 40, Y20 43,112

2-year-old mal

Yoarling mules © 41,595 41) 444 | 51,074 50, 249 52,988 | 35, THY
2-year-old rows I 30,415 ! o571 39,480 0 43,410 46,280 0 48,501
Yenrling cows.. oo . _..... | 41,608 ! 46, 447 1 51,081 54, 447 57,413 : 60, 422
PUDS. el 142,915 ¢ 157,172 ; 167, 527 176, 655 185,914 . 197,650

YT U / 490,432 ; 524,235 ; 552,718 | 481,443 | 004,062 653,008
!
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SPECIMEN SEALS

In 1923, from seals found dead, one adult female was prepared as
a specimen for the Colorado Museum of Natural History, and two
pup seals for the Fouke Fur Co. Remittances of $2.50 and $2, re-
spectively, were received for these specimens, and in addition the
natives were paid for their work in securing them.

SHIPMENT OF FUR SEALS TO STEINHART AQUARIUM

A request was received from the director of the Steinhart Aqua-
rium, San Franecisco, for a number of fur seals for exhibition and
educational purposes. The bureau compiled with the request with
the understanding that the expense entatled would be borne by the
aquarium, and that the animals or the pelts of any that died would
remain the property of the Government. Twelve seals were shipped,
of which 4 died en route. Of the 8 animals delivered at the
aquarium, 4 had died through July, 1924.

FOXES
FOX-TRAPPING SEASON OF 1023-24

The season’s take of fox pelts on St. Paul and St. George Islands
consisted of 787 blue and 15 white pelts, a total of 802. |

On St. Paul Island trapping began December 11 and ceased De-
cember 18. The season’s take, including 2 skins secured after the
close of trapping operations, consisted of 46 blue and 14 white fox
skins, a total of 60. The small take on this island, as compared with
recent years, is accounted for by the fact that trapping operations
were limited to four stations—Northeast Point, Marunich, Tsam-
mang, and Southwest Point. Furthermore, the work was carried on
under very adverse weather conditions, the men not succeeding in
obtaining any foxes at Marunich. The limitation of trapping to %0111
stations was due to the inauguration of fox-feeding experiments, it
being desired not to disturb the animals in the vicinity of places
where food was given them. Furthermore, it was felt that in view
of the prospective large amount of food that would be available dur-
ing future winters, as a result of systematic feeding operations, the
fox herd should be expanded as rapidly as possible. One of the
first steps necessary to accomplish this end would be, of course, to
provide a larger breeding reserve.

On St. George Island the season’s take consisted of 741 blue and
1 white, a total of 742 pelts. Tra %ing began in December and was
continued until the latter part of February, when signs of mating
were observed. Trapping for the purpose of securing data in regar
to the breeding reserve was continued until March 6. During the
season 265 males and 263 females were marked and released as breed-
ers on St. George Island.

DEVELOPMENT OF FOX HERDS

Early in the year the bureau secured the services of a veterinarian
Dr. H. L. Van Volkenberg, previously employed by the United
States Biological Survey, for the primary purpose of developing



122 U. S. BUREAU OF FISHERIES
the Pribilof Islands fox herds. It was planned at the same time
that attention would also be given to the reindeer herds and, if
occasion arose, to the seals.

Experiments in the feeding of the foxes on St. Paul Island were
begun, and various kinds of food and different methods of prepara-
tion were studied. No difficulty was experienced in inducing the
foxes to come to the established feeding places for food. While the
work this year was necessarily somewhat preliminary in character,
the results were quite promising.

SALE OF LIVE BLUE FOXES

The 1Policy of selling a limited number of blue foxes for the pur-
pose of assisting in stocking privately owned fur farms was con-
tinued in 1923. During the year 48 animals were thus sold at a
price of $175 for each animal. The foxes were delivered to the
purchasers or their agents at Unalaska. Sales were as follows:
3 to George Marks, Yakutat; 3 to E. M. Axelson, Yakutat; 39 to
the Goldstein-Glacier Fur Farms (Inc.), Juneau; and 8 to N. E.
Bolshanin, Unalaska, Alaska.

The foxes were all secured on St. George Island. Shipments
were made as follows: 20 pairs by the Coast Guard cutter Algon-
guin, September 11, for the Goldstein-Glacier Fur Farms (Inc.),
one of which animals died before delivery to purchaser’s agent at
Unalaska; 3 foxes each for George Marks and E. M. Axelson by
the [ider, September 14; and 8 foxes for N. E. Bolshanin by the
Algonquin, September 27. A payment of $5 for cach fox sold was
made to the natives employed in capturing the animals.

It has been decided to discontinue the policy of selling blue foxes
from the Pribilof Islands hereafter except to natives and possibly
white residents of the Aleutian Islands Reservation. The shipping
of foxes long distances, especially from western Alaska, where
transportation is infrequent and slow, necessarily involves some risk
of loss. This risk, after the animals are delivered to the purchasers
at Unalaska, must be borne by them, and any loss inevitably leads
to some dissatisfaction. The securing of any considerable number
of foxes in the summer season causes an undesirable disturbance of
the herd. TFurthermore, the removal of a large number of the
choicest animals from the herd lowers its average condition. Assist-
ing fur farmers in the Aleutian Islands Reservation will not involve
any considerable number of foxes, and the problem of making ship-
ments will be much simplified.

REINDEELR

Reindeer were introduced on both St. Paul and St. George Islands
in 1911. Statistics in regard to the size of the two herds and the
use made of the animals for each year to 1922 were published in a
corg'responding report (Bureau of Fisheries Document No. 951) for
1922,

At the end of the year 1923 the St. Paul Island herd numbered
approximately 150 animals and the St. George Island herd approxi-
mately 145 animals. During the year 14 reindeer were killed for
food on St. Paul Island and 34 on St. George Island.
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PRIBILOF FUR-SEAL SKINS
SHIPMENTS OF COMMERCIAL SKINS

On May 29, 1923, there were placed aboard the U. S. S. Gold
Star at St. Paul Island 22 barrels containing 1,028 fur-seal skins.
This shipment consisted of 624 skins taken in 1922 and 404 skins
taken in 1923. '

On May 31, 1923, there were placed aboard the Gold Star at St.
George Island 7 barrels containing 272 fur-seal skins, which were
taken in the fall killings at St. George Island in 1922,

These 1,300 skins were delivered by the Gold Star at Bremerton,
Wash., from which point they were forwarded by freight, July 27,
to the Fouke Fur Co., St. Louis, arriving at their destination oun
August 9.

On August 11 there were placed aboard the steamship Buford,
operated by the Alaskan-Siberian Navigation Co., at St. Paul
Island, 68 barrels containing 6,071 fur-seal skins taken in 1923. The
Buford arrived at Seattle with the skins September 4, whence
they were shipped on September 5, consigned to the Fouke Fur Co.,
St. Louis, Mo., via Union Pacific and Wabash. They arrived at St.
Louis September 15.

On September 17 there were shipped on the Coast Guard cutter
Bear, from St. Paul Island, 55 barrels containing 5,247 sealskins.
This shipment consisted of 5,245 skins taken in 1923 and 2 skins
from a previous year’s take found in a salt house.

On September 18 the Bear took aboard at St. George Island 32
barrels containing 1,619 fur-seal skins taken in 1923.

On September 19 there were placed aboard the FEider at St.
George Island 14 barrels containing 700 fur-seal skins taken in 1923.
Weather conditions had made it impossible to place these skins
aboard the Bear the preceding day. It was planned that the Eider
should deliver them to the Bear at Unalaska.

The Bear, having taken aboard the 700 skins shipped September
19 from St. George Island on the Eider, left Unalaska October 1
with a total of 7,566 skins and arrived at Seattle October 11. The
skins left Seattle October 12, consigned to the Fouke Fur Co., St.
Louis, Mo., via Union Pacific System and Wabash, and arrived at
destination October 21.

SALES OF COMMERCIAL SKINS

Two public auction sales of fur-seal skins from the Pribilof
Islands were held in 1923. Both sales took place at St. Louis, Mo.,
and a total of 20,854 skins was sold. All skins had been dressed,
dyed, and machined before being offered for sale. The total bid
price for the 20,854 skins was $632,135.75, an average of $30.31 per
skin. The tables below give the details regarding the prices secured
for each lot of skins at each of the sales, and the table on page 126 is
a summary showing the prices obtained for the skins in the various
trade classes and the percentages that the number of skins in these
several classes bore to the totals in each sale.

May 28, 1923.—At the sale on this date 18,118 dressed, dyed, and
machined Pribilof skins were sold for $565,224.75, an average of
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$31.20 per skin. This average price was practically the same as the
average price ($31.17) obtained for dressed, dyed, and machined
Pribilof skins sold at the last previous sale, October 9, 1922,

October 8, 1923.—At the sale on this date 2,736 dressed, dyed, and
machined Pribilof skins were sold for $66,911, an average of $24.46
per skin, a decrease of 21.6 per cent, as compared with dressed, dyed,
and machined Pribilof skins sold at the last previous sale, May 28,
1923.

At this sale 14,756 dressed, dyed, and machined Pribilof skins
were offered, but, owing to the low bids obtained, all but 2,736 were
withdrawn by the Government before being sold.

Sales of Pribilof fur-seal skins at St. Louis, Mo., 1923

SALE OF 18,118 DRESSED, DYED, AND MACHINED SKINS, MAY 28, 1023

| - |
Num- Price : Num- Price
LOb | ber of | Trade classification | per | 1011 1| 1Ot \hor of | Trade clussifteation | per | ,Lotal
No. | gkins i &in | forlot | No. | ] skin | forlot

1 60 | Extra extra Jarge..._;$61. 00 | $3, 060. 00 54 $3, 000. 00
2 0. eenn.n.. .1'60.00 | 3,800.00! 55 3,520, 00
3 PR s [+ SR 62.00 | 3,720.00 56 3, 440. 00
4 do....... 60.00 | 3,600.00 57 3, 200. 00
5 do......_. 62.00 | 3,720.00 58 3, 440. 00
6 Clllde Tl 66.00 | 3,960.00 || 59 3,400, 00
7 doo ... 63.00 | 3,780.00 | 00 3,400. 00
8 42 | 22 wigs, 20 extra | 681 3, 200. 00
extra large___.._. 46.00 1 1,93200 || 62 3, 040. 00
9 65 | 4 wigs, 61 extra ex- N 683 3, 000. 00
tra large; cut, 64 3, 000. 00
.1 40.00 | 2,600.00 65 3, 040. 00
10 .| 86.00 | 3,920.00 66 2, 980. 00
11 .| 56.00 [ 3,920.00 | 67 3, 000. 00
12 .1 57.00 | 3,900.00 ;| 68 2, 960. 00
13 L] 57.00 | 3,990.00 69 3, 000. 00
14 _| 57.00 | 3,990.00 70 2, 960. 00
15 .{ 60.00 | 4,200.00 71 4, 160. 00
16 .1 60.00 | 4,200.00 72 3, 040. 00
17 .| 55.00 | 3,850.00 73 3, 120. 00
18 .| 60.00 | 4,200.00 74 3, 000. 00
19 .1 54.00 | 3,780.00 75 3, 000. 00
20 .1 60.00 { 4,200.00 * 76 2, 960. 00
21 .| 67.00 | 3,980.00 ; 77 3, 000, 060
2 [ 57.00| 300000l 78 3,120, 00
23 .| 56.00 | 3,920.00 . 7 2, 960. 00
24 .| 60.00 [ 4,200.00 80 2, 820. 00
25 .1 §0.00 [ 3,920.00 81 2, 920. 00
26 1 82 2, 920. 00
.| 43.00 | 3,010.00 83 2, 880. 00
27 . 30.00 | 2, 730.00 84 3, 000. 00
28 .1 40.00 | 2,800.00 86 2, 960. 00
29 .| 37.00 | 1,686.00 1, 86 1, 240. 00

30 _| 39.00 1, 755,00 . 87 80 | Large; cut, scar-
31 _} 44.00 | 3,520.00 , red,eteo_.._.._. 24.00 | 1,920.00
32 .| 46.00 { 3,080.C0 | 88 80 d 24,00 | 1,920.00
33 .| 43.00 | 3,440.00 i 89 80 23.00 | 1,840.00
34 _| 46.00 [ 3,600.00 00 80 21. 50 1, 720. 00
35 .1 42.60 | 3,400.00 91 80 21.50 | 1,720.00
36 .1 41.00 | 3,280.00 92 80 22.00 { 1,760.00
37 .} 44.00 | 3, 520.00 93 80 22.00 | 1,760. 00
38 .| 44.50 | 3, 660. 00 94 80 21.50 | 1,720.00
30 .| 45.00 [ 3,000.00 95 80 23, 60 1, 880. 00
40 .1 44.50 ! 3, 500.00 90 80 21.60 | 1,720.00
41 .] 42.50 | 3,400.00 97 80 23.60 | 1,880.00
42 2| 43.00 | 3,440.00 98 80 22,00 | 1,760.00
43 .| 44.00 [ 3,520 00 90 80 28.00 | 2,240.00
44 .| 42.50 | 3,400.00 100 80 25.00 | 2,000.00
45 43.50 ( 3,480.00 .| 101 80 23.50 | 1,880.00
468 55. 00 $90. 00 102 80 28,60 | 2,280.00
46 44.00 | 3, 520.00 103 80 27.80 | 2,200.00
47 44.00 | 3, 520. 00 104 80 25,00 | 2,000 00
48 44.00 | 3,520.00 105 80 26,50 | 2,120.00
49 42.00 | 3,360.00 | 108 61 30.00 1, 830. 00-
50 45.00 [ 3, 600.00 107 80 20.00 | 2,610.00
51 43.50 | 3,480,00 || 108 90 20.00 | 2,610.00
52 40.00 | 3,200.00 109 90 20.00 { 2,610.00
63 30.001 3,120.00 110 90 26.50 | 2,3886.00
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Sales of Pribilof fur-seal skins at St. Louis, Mo., 1923—Continued

SALE QF 18,118 DRESSED, DYED, AND MACHINED SKINS, MAY 28, 1923—Continued

I
! | . |
. Num- Price E Num- Price |
Lgt : ber of | Trade classifieation { per {(I;?%gl ! II:I? ber of | Trade clussification | per f‘l, o}g{
‘| skins skin i skins skin r
111 90 82, 430, 00 ‘ 169 00
112 90 2, 745. 60 176 50
113 90 2,700.00 i| 171 00
114 90 2, 745, 00 172
115 00 2, 520. 00 . 00
116 00 2,475. 00 173 3 00
117 90 270000 || 174 , ! 00
18 90 2,430.00 | 175 : 00
119 ¢ o0 2, 665.00 ;| 176 3 50
120 l 90 2,745.00 | 177 . 00
121 o0 2,475.00 178 3 00
122 00 2, 385, 00 179 g 00
123 90 2, 250, 00 180 X 00
124 90 2,430, 00 181 . 7. 50
125 80 2, 430, 00 181a 3 . 00
1260 %0 3,330.00 | 182 ! 5. 00
125b 47 . 1,551.00 5 JR3 , . 00
126 90 | ' 2,700.00 | 184 7. 1, 530. 00
127 90 1 2,610.00 | 185 7. 1, 575. 00
128 20 i 2,745.00 186 7.50 1, 875, 00
120 | 2,745.00 |i 187 16,75 1, 507. 50
130 2,745.00 | 188 16. 50 1, 485, (0
131 2, 520,00 189 . 0 1, 575. 00
132 2,430.00 | 190 L0011, 530,00
133 2, 385, 00 191 . 50 1,485. 00
134 2,385, 00 |: 192 7,00 [ 1, 530, 00
1356 2,340.00 | 103 .00 ;1 1, 4530.00
136 2,385.00 '| 194 ) 7.25 1, 552, 50
137 00 2, 205. 00 195 tH . 00 1, 620. 00
138 00 2,340.00 | 190 20 (. .25 1,552, 50
139 90 2,285.00 || 197 90 .00 : 1, 530. 00
140 80 2,250.00 | 108 90 .00 | 1,530.00
141 90 2,610.00 | 109 90 1. .25 11,552, 50
142 00 2,385.00 ;| 200 90 ;. .25 11,552, 50
143 00 2,205,00 ! 201 90 .75 1, 597. 50
144 %0 2,885.00 | 202 47 175 834,25
145 80 2, A55, 00 l 203 460 .25 ! 885. K0
148 90 2,340.00 ' 204 ¢} .00 ! 1,980 00
147 00 2, 340. 00 . 205 90 : 5. 50 . 2, 205. 00
148 90 2,250.00 1 200 90 5.00 . 2, 250. 00
149 90 2,610.00 I 208, 35 .00 ; 945, 00
150 00 2,430.00 + 207 90 .00 ' 2,430, 00
161 o 2, 340. 00 208 490 . 60 | 2, 205. 00
162 90 2, 250. 00 '| 200 80 .00 | 2,340 00
153 90 2, 205. 00 210 57 ..o 0 27.50 | 1,567.50
154 90 2,340.00 || 211 90 - Small medium; : !
156 90 2, 430. 00 l ! cut, searred, ete. | 1, 350, 00
1566 [£.0] 2, 385. 00 212 i 1, 305. 00
157 90 2,340.00 | 213 1, 552. 50
168 90 2,430.00 | 214 1, 575. 00
150 90 2, 205. 00 216 1, 552. 50
160 90 2, 205. 00 216 1o : 1,121.25
161 00 |- 2,250.00 | 217 50 1 111, 2 extra extra
162 [ 2,205.00 | . | large, 5 extra | :
163 90 2, 520.00 |; large, B2large. .| 13.26 | 78175
1064 | 90 231750 [ 218 | 88 HI, medium..__ 1150 | o067 00
165 80 2,475.00 219 58 : ! 710. 50
168 90 2, 205, 00 220 47 , | 470. 00
167 90 2,475.00 i . |
168 80 2,340.00 18,118 l ;665, 224.75
SALR OF 2,736 DRESSED, DYED, AND MACHINED SKINS, OCTOBER 8, 1923
]
3 00 ! Extra extra large._.($57. 50 | $3, 450. 00 87 27 | Large; cut, scar-
& 38 ... dooo. e 57.50 | 2,185.00 $634. 50
7 30 -1 wig, 38 oxtra 88 2,430. 00
i extra large; cut, 80 2, 385, 00
, scarred, ete 1,501. 50 90 2, 340. 00
37 80 ! . 3,080.00 [ 902 2, 340. 00
441 80 | 308000 || 95 2,340, 00
45 80 ... do 3, 080. 00 98 2, 340. 00
77 80 | Large; cut, scar- ! 100 2, 340. 00
, red, ete.......... ' 23.00 | 1,840.00 109
70 80 I_.... do.............] 23.00 1,840. 00 1, 440. 00
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Sales of Pribilof fur-seal skins at St. Louis, Mo., 1923—Continued

SALE OF 2,736 DRBESSED, DYED, AND MACIIINED SKINS, OCTOBER 8, IU)2'3—Con

Lot
No.

119
121

Num-
ber of
skins

GO
6o

| I :
Price i Num- Prico
’ N : i Total | Lot N : : Total
Trade classification | per | ber of | ‘'rade classification | per
skin ! for lot No. : skins skin for lot
| | -—|-
Medium; cut,scar- \ i l 175 35 | Medium........... $206. 00 $010. 00
:$16. . 178 | 90 | Medium; cut, scar-
. | 00 || | 0 red,ete... ... 16.00 | 1,440.00
3 ! . 180 .j 16. 00 1, 440. 00
3 i . | 181, .| 16.00 1,440. 00
) \ . 182 | 116,00 | 1)440.00
Small medium..___ 24.00 ' 1,440.00 183 | . 16.00 | 1,440.00
Small medium; | 185 56 .| 16. 50 924, 00
cut, scarred, ete__| 15. 50 | 542, 50 186 § 90 | Small medium. ... 24,00 | 2,160.00
111, 5 extra large, | 190 90 ; Small medium;
25 large, 7 me- \ cut, searred, ete..) 15.00 | 1,350, 00
dium, 4 small I . | 102 74 | 111, 3 wigs, 16 ex-
medium._.._.... 1 1L00 451,00 | | tra extra large,
Extraextralarge.. .| 57.00 | 3, 420. 00 ! 55 extra large... .| 15.25 1,128. 50
Extra extra large; : —— —_—
cut, scarred, ete..| 38.00 | 2,280.00 % 2,736 ‘ | 6,911, 00
i ] 1

Comparative valucs by sizes and grades, wwith percentages each size, of
Pribilof scalsking sold in 1923

TotallAver Per-
Num- ' Avers num- 8 Total R
Classes and sales Grade ber | High! Low age Total uer R ge prlco c:gg
Wigs: 1 111 | 22|$46 OOL‘I(‘ 00,$46. 00| §1,012. 00, l
and IT..__.....__, p 5. (0:546. 3 slegr g '
May 28....... Cut, scarred, cte -~ 4140.00°40. 00" 40. 00| " 100. } 26/345. 08} $1,172.00 0. 14
oedoo ol 1 50 38, 50( 38. H 9.5 . -
October 8. ...t 7~ Is 0 o080 W0 ,} LR B
Extra extra large: |
Tand 11 ... 410] 66.00 406. 00| 61. 27] 26, 960. 00;
May 28 ...... Cul scarred, cte. ' 61 40. 00, 40. 00| 40. 00] 2, 440. 00 503) 58. 50| 20,426.50. 2.78
................ 2| 13.25( 13.25 13.25 26, 50
Inn(l ) § SO, P 158 57.501 7. 00| 57.31) 0, 055, 0K
October §.. ... Clxt scarred, cte. .. 08! 38. 50 38,00 38. 19! 3, 7430014 2721 47.95 13,012.00, 9.94
) 5 3 SR, 16! 15. 25| 15. 25) 15. 25 244. 00, |
Lxtra large: ! : :
ITand IX ____._.___ 11,120 60.00, 54. 00y 57. 38] 64, 260. 00|
May 28. ... Cut, scarred, cte._.; 300! 43, 00! 37.00| 30, 87} 11, 960. 00,21, 425: 53. 53| 76, 280. 25| 7. 86
)% § SRR l 5 13.25' 13.25] 13. 25 66. 25|
L October 8__._.j..._. Qoaeeo i anllt 60) 15. 25i 11. 00} 14. 90| 893. 75| 60 14. 90| 803.75] 2.19
argo: i i
8 Iand I ____._.__. l 449] 55,00. 36. 00| 40. 79,181, 470. 00
May28___.._. {(_ut scarred, cte._° 1, 581) 30.00 2I. 50| 24. 13 38, 150. 00 6,082 36. 22(220, 309. 00| 33. 57
11 . 52) 13,25 13.25 13.25 6%9. 00
Al 240} 38, 50, 38, 50 38. .»()I 9, 240. 00|
October §..... '{( ut, scarred, ete. - 1871 23, 50 23.00| 23.07 4, 314,50 4.)2 30. 60 13, 820. 50| 16. 52
15 O 25l 10,00 1100l 11 00) 275,00 -
Medium: . .
Tand IT.____._.__. 35,057 37. 0()I 24.50 27, 46!163, 146, 00)
May 28 . ... ( ut, searred, cte.. 5 2,815 22, ()(l-i 16. 00 17, 04] 47, G6%. 7528, 888 23. 0{) 212,912, 25| 49. 06
111 - 116§ 12.25' 11. 50i 11.88 l 377. 60,
O 665| 27.00 26.00 26, ‘ 5 00
October 8. . .._|[{Cut, scarred, ctc...| 997" 16. 50, 16. 00 3. 00|21, o(m 20. 09 33, 25. 00| 61.00
Imr .. 7 1L 0()I 11.00 1]
Small medium: | ! :
[and IT______..___ ' 632, 27.50, 22,00 25. 48 16, 102. 50,
May o8 __..._. Cut, scarred, ete... 515 17, 50, 15.00 16.59| 8, 546. 25(¢1, 104: 21.04 25,118.75| 6. 59
| |9 9 SO, 471 10. 60, 10. 00. 10.00 470. 00, !
I and II. 150 24,00 24.00 24.00, 3, 600. 00
October &. ... {Cut, scarred, cte: 125 15,50 15.00° 15,14, 1,802 50+ 270] 1. g4l 5, 536. 60| 10.20
H U 8§ SO -1I ll.()() 11 0() INE U(ll 44. 00,
All clusses: :
May 28 ... ... 18, 118 31. 201565, 224. 75/100. 00
Octobers._..__ 2, 736; < GG, 911.00{100. 00
| I

In addition to the sealskins sold at public auction there were sold
as of March 20, 1923, to the Fouke TFur Co., 12 skins taken at the
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Pribilof Islands in 1920. Of these skins 9 were dressed, dyed, and
finished and 3 were raw, washed, and dried. For these 12 skins the
Government received $286.85. Record is also made of 5 skins sold
to the I'ouke Fur Co. as of April 14, 1922. The price was $37.80
each. The skins were taken at the Pribilof Islands in 1919.

DISPOSITION OF FUR-SEAL SKINS TAKEN ON PRIBILOF ISLANDS

The grand total of all fur-seal skins taken at the Pribilof Islands
on hand on January 1, 1923, was 54,858. Of these 898 were at the
Pribilof Islands, 53,953 were at St. Louis, and 7 at Washington. In
1923 a total of 15,920 was secured at the Pribilof Islands and 20,866
were sold, leaving a balance on hand on December 31, 1923, of 49,912,
The 49,912 skins taken on the Pribilof Islands on hand on December
31, 1923, comprised 1,881 skins at the islands, 48,024 at St. Louis,
and 7 at Washington. The following two tables show further details
in regard to Pribilof Islands skins at those islands and at St. Louis:

Summary of all fur-seal skins handled on Pribilof Islands, calendar ycar 1923

.

Balance | . Vo - Balance

Number; Total | Number

o?n!:]‘?nld tuken j handled | shipped f}x)\tlz‘ngfl

St.Paul ISland ..ol 1626 12, 841 | 13, 467 12,346 1,121
St. George Island.. ... ... 272 3,079 | 3,351 2 501 760
1898 15,920 i 16, 818 , 14,037 l 1,881

|

! The preceding report for 1922 gave the number on hand Dec. 31, 1922, on St. Paul Island as 624, and the
total for both islands as 896, but in 1923 two skins of a previous senson’s take were found in ons of tho salt
houses on $t, Paul Island.

Nummary of reccipts and gales of Pribilof fur-scal sking by Fouke Fur Co., St.
Louis, Mo., and balance in firm's custody, calendar yecar 1923

Receipts Sales

Date of shipment from Pribilofs \'——_b ‘_““_'I N . b“ Balance
Number , i Number
Date | irskins Date

' on hand
of skins |

May 29, 31
Aug. 0.

20, 666

! The'corresponding tahlo of the 1922 report gave 53,968 skins on hand Dec. 31, 1922.  The diffcrence of
13 skinslis accounted for as follows: 1. ‘I'ho 53,906 skins recorded in the 1922 report included (a) 7 skins that
were at Washington and (b) 5 skins sold to the Fouke ¥Fur Co, Apr. 14, 1922, and not taken into account
in the 1022 table. 2. The 1922 table also showed 26,422 skins shippoed from the Pribilofs on Sept. 24, 1022,
Whereas 26,420 actually wero recoived. 3. The corresponding table in tho 1921 report showed a total of
22,561 skins shipped on Aug. 13 and Sept. 15, 1921, whereas 22,562 were nctually reecived.  The table does
not include receipts or sales of confiseated skins nor threo skins from seals shipped from the Pribilof Islands
to the California Academy of Sciences for the Steinhart Aquarium,
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PRIBILOF FOX SKINS
SHIPMENT AND SALLS

The fox skins—205 blues and 28 whites—taken on St. Paul Island
in the season of 1922-23, were shipped on the U. S. S. Gold Star May
29, 1923. Those taken on St. George Island the same scason—6S83
blues and 1 white—iwere shipped by the same vessel May 31, These
917 skins were delivered by the Gold Star at Bremerton, Wash., from
which point they were shipped on July 26 by American Railway
Express consigned to the Fouke Fur Co., St. Louis, Mo.

The skins were sold at public auction at St. Louis October 8, 1923.
The total bid for the 888 blue-fox skins was $91,382, an average of
$102.91 per skin. The maximum price was $200 per skin for a lot
of four. The 29 white-fox skins brought $1,384, an average of $46
per skin. The average price at the last preceding sale, October 9.
1922, was $93.18 for blue and $46 for white-fox skins.

Sale of 888 blue and 29 white fox skins at St. Louis October 8, 1923

' f ! ]

Lot [Num- Price | Total || ot Num- o Price | Totul
No berof | Trade classification per | for | No. Iberof Trade classification Rer | for

0- I'skins - skin | lot ©  skins skin ' lot

. e = O
Blue for skins | ! Blue foz skins—Contd.
305 4 | Extra, extra finc._. .. $684 |, 355 8 | Durk extra large_ ... $110 $530
306 4 | Extra fine, extra 452 | 356 ;12 | Tand I1 dark 93 1,116
307 6 | Finedark._____. G54 1 3570 124 Qblue o ... .. _. W2 1,22
308 4 130 520 358 . 20 (¥ blue__...___..._____. /8 1, 760
309 8 118 447 350 - 16 | Eo.o. oL LW 1,472
310 10 112 1, 120 360 M land 1l .. : 76 1,084
311 14 81 1,134 il 361 16 | 1 and 1I blu P88 1408
312 [ 102 612 |' 362 4| Extraextrafine......._. 166 - 4
313 10 112 1,120 4 363 . 6 | Fine dark 134 804
314 14 84 1,376 1 364 : 4 128 512
315 20 52 1,040 j| 365 II 8 104 832
316 27 [ Illend IV___. 24 48 | 366 | 12 108 1,206
317 4 | Extra extra fine 160 640 o 387 10 (.__..do 120 1,2
318 61 Extraflne._... 16 924 | 368 10 94 Y46
3i9 [ 128 768 7| 369 8 96 768
320 4 140 560 1| 370 26 76 1,976
321 a 118 708 i| 371 16 86 1,376
322 8 106 848 1 372 4 170 &30
323 12 128 1, 536 373 4 | Extra flne, oxtry 154 616
324 10 112 1,120 § 374 4 | Fine dark. 166 604
325 14 80| 1,120 ) 375 4 | Fine dork 200 30U
320 12 90 1,080 ! 370 8| Idark._. 140 1,120
327 14 102 1,428 377 12 ) 1I durk. 1 108 1, 206
32 10 112 | 1,120 il 378 10 | I bluo.. A 122, 1,220
329 5 114 912 1 370 8 | Isilvery.. 146 | 1,168
330 14 89 | 1,246 1 380 7| 1 pt. low.._ 70 440
331 12 g 52 624 381 4 1 Extracextra fine. 168 672
332 X, IandIIpale..._........ a8 . 544 382 4 | Ilxtra fine, extra ©136 544
333 10 R 50 ; 500 | 383 6| Finedark_____ I 154 924
334 ; 6 154 | 924 384 14 Idark. __. 126 | 1,764
335! 6| Finodark._. 132 ¢ 792 | 385 8 | Dark._. 118 044
336 6 | Dark extra larg 92 | 552 | 386 10§ I blue. _ 120 1,200
337, 6 | Extra dark. . 122 732 | 387 8] 11 blue. 7
338 10| Idurk.. 104, 1,040 [ 388 4 | Extra, extra flue 156 624
330§ 10..... do.. 124 | 1,240 1| 389 6 | Fine dark . 134 8i
340, 10 |..... do.. 132 | 1,320 § 390 101 124 | 1,240
34) 14 | Il dark... 95| 1,330 | 391 4 150
342 8 | IT low dark. 43 . 344 || 302 8 144 | 1,152
343 10| Iblue.__._. 112 1,120 ( 393 ¢ 144 8
344 16 | I blue. . __. 721 L1521 304 14 120 | 1,680
345 i 12 | Tand 1I dark. 104 11,248 ) 395 10 104 1,040
3468 . 14 ..do_._. .. 100 1,400 || 396 14 116 1, 624
3475 841 _.._.. . 116 | 646 :| 307 8 86
3481 10| Tand 110 ] 78| 7801 368 6 | Fine dar 132 T02
349 10 | Silvery.._...__. 04 040 —
350 ;4| Bxtrafine. . . 162 48 | 888 White fox skins ! 91, 382
351 6 | Fine dark._____. 122 I 7382 -
352 12 Idark.....____. 1127 1,344 || 399 | 28| Iand 1, white fox...... | 46] 1,334
363 1 10 (... do. ..ol Jo132( 1,320 —
354 10 | Ildark........_.....__. 92 ! 920 917 | ...... 92,716
|
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FUR-SEAL PATROL BY UNITED STATES COAST GUARD

The customary patrol for the protection of fur seals was main-
tained by the Coast Guard in 1923. 'The cutters engaged were the
Algonquin, Haida, Mojave, Bear, Snohomish, Unalga, and Cahokia.
The Snohomish, Unalga, and Caholia were detailed to carry on the
patrol of waters off the Pacific Coast States and southeastern 4laska,
while the Algonguin, Ilaida, Mojave, and Bear covered waters of
the Aleutian Islands and Bering Sea. The Bear made its usual
cruise into Avrctic waters. Many courtesies were extended by the
Coast Guard to the bureau in the transportation of passengers, mail,
and freight to and from the Pribilof Islands during the progress of
the patrol, for which acknowledgment is hereby made.

In connection with the patrol the cutters perform a great many
duties of a public nature aside from those concerned with fur seals and
the fisheries. The following extracts, taken from a report furnished
by the Coast Guard in regard to the season’s work, have been selected
only as they relate to fur-seal matters:

Caholkia.—The Cahokia, in compliance with her orders relative to the seal
patrol, sailed from Lurcka, Calif., on April 1, 1923, cruised to the entrance of
the Columbia River, and spent the night of April 6 at Astoria, Oreg.; sailed
the following day, and returncd to Ijureka on April 13. On the cruise north-
ward the 100-fathom curve was approximately followed. On the rcturn trip
the vessel zigzagged on legs of .approximately 20 miles in length between the
limits of 10 to 30 miles off shore. During this cruise scals were seen as fol-
lows: Twenty-two off the Columbia River on April 6, 17 in the vicinity of
Cascade Head on April 8, and 50 on Heceta Bank on April 9. The total number
of seals sighted was 125. Two fishing boats were boarded during the cruise.
On April 15 the Cehokia sailed from ISureka on the second trip to the Columbia
River, returning on April 29. Cruising to the northward, zigzag courses were
steored to cover areas where it was thought seals might be found. The vessel
«iled to the southward on the 23d to cover more thoroughly the area between
Hecefa Bank and the Columbia River. During this trip 20 seals were sighted
on Ileceta Bank and 25 off the Columbia River entrance. No fishing vesscls
were scen.  On May 8 the Cahokia sailed for the third trip from Kureka,
arriving at Astorin on May 7. On the first day no scals were seen, but the
averagoe for the other four days was four seals a day. No fishing vessels were
sighted.

The commanding officer draws the following conclusions as a result of this
patrol: That the seals proceed {o the northward along the northern California
and Oregon coasts with little delay until they reach a position oft Heceta
Rank, and between there and the Columbia River a small number stop to feed.
Moxt of the seals sighted were lying in small groups on top of-the water, the
others were alone and traveling. * % % While engaged on this cruise the
Caholia steamed 2,905 miles and boarded two vessels.

Snolomish.—The Snolomixh oporated bhetween the Columbia River and
Dixon Entrance from April 4 to May 26, 19238, for the protection of the seal
herd migrating northward. * * * During the period covered by the patrol
nunerous officials were interviewed on matters pertaining to sealing along
the coasts of Washington and British Columbia. IFrom information obtained
it appears that the Quillayute Indinns of La Push, Wash, and the Makah
Indians of Neah Bay, Wash,, are the only tribes that engage in sealing along
the Washington coast. -The Makah Indians seal from Ozette, as that place
is located more advantageously to the sealing grounds than is Neah Bay.
During the current scason 18 canoes were sealing out of Ia I’ush and 12 out of
Ozette. It is still the practice of the natives, when the weather is favorable,
to leave their villages at about 3 a. m, paddle out to sea for a distance of 20
to 30 miles, hunt for four or five hours, and return to their villages by dark.
As indicated, from 10 to 12 hours cach sealing day Is spent in going to and
from the xealing grounds,.
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The following list shows the names of the villages along the coast of
British Columbia and the nnmber of canoes sealing from each place:

Cloose_ o 4 | Ahousat __ . _________ . __ 5
Bamfleld Creek - .. ________._ 6 | Refuge Cove _ 2
Uelvet— . . 6 | Hesquiat . __________ (§]
Carmanab ______________________ 3 | Nootka Sound___._ ... ________ 8
Clayoquot_______________________ 8 | Quatsino Sound——_____________ 4orb
Kilismoot . ___________ 2

The Indians of these villages held a conference, through representatives, aid
agreed among themselves not to use illegal methods in catching seals and.
furthermore, to report any of their own people who violate this agreement.
The conference was fostered by Canadian authorities. IFisheries Officer Me-
Cloud, at Clayoquot, who has charge of enforcing the sealing laws and treaty
along the west coast of  Vancouver Island, and who inspects alt sealskins taken
by the natives, states positively that the Indians of British Columbia are not
taking seals illegally., He states he is confident that no white men are en-
gaged in sealing along the Vancouver coast because of the ditliculty experienced
in disposing of the skins and the fear of being seen and reported by the 1ln-
digns., The exclusive rights bestowed upon the natives of taking sealsking has
awakened within them a protective spirit with respect to seals. and they ave
ever on the alert to report any vessels they may suspect of taking seals illegally.
During the time occupied on this patrol the Snolomish traveled 3,730 miles.
boarded 66 vessels and assisted two vessels in distress.

Unalga.~—The Unalga was engaged on seal patrol from April 15 to May 17,
1923. The patrol was begun at Dixon Entrance and continpued to Yakutat,
Alaska. From May 1 until the scal herd in its migration northward had
passed beyond this area the patrol was carried on between Yakutat, Alaska,
and Prince William Sound, as far west as Kodiak, Alaska. It was learned
from the deputy collector of customs at Sitka that native Indians had taken
23 fur seals. It is understood that the natives do not use the seals for food
or the skins for clothing, as has been their custom, but take the seals for the
purpose of selling the skins. This traffic in sealskins, it is reported, has
become a commercial enterprise among the natives. As the natives are no
longer dependent upon scaling as a livelihood it is believed that the privilege
with respect to scaling, extended them by law, could be withdrawn without
injury to them. * * * The commanding officer of the Unalga conferred
with the authorities at Cordova with regard to pelagic sealing, killing of sea
otter, and concerning depredations on fox farins. The officials so interviewed
had no complaints to make in this respect. The commanding ofticer of the
Unalga reports that no seals were sighted after May 4 off Yakutat Bay and
to the westward as far as Kodiak Island and back to Cross Sound. Itishermen
of the boats boarded since April 25 reported sighting no seals. As it wag be-
lieved that the seal herd had passed to the northward beyond the Unalga's
cruising area the patrol was disconiinued on May 17, and the cutter returned
to Juneau.

While engaged on this patro)l the Unalge traveled 2.971 miles. boarded 9
vessels at sea and 52 in port, and sighted 118 seals. All seals thus sighted
were along the 100-fathom curve, which would indicate that the seal herd in
its migration northward does not wenture outside or to a great extent inside
this curve. It is believed, however, that the seals obtain fish as their food
along the edges of the banks. No scals were sighted west of Yakutat Bay as far
as Kodiak either by the Unalga or by the Algonguin. This would indicate
that the seal herds travel across the Gulf of Alaska from about 20 miles off
Yakutat Bay to the southward of the banks of Kodiak and to the westward
thereof. No seals were seen by the Unalga after May 4. The commanding
officer reports that there were no sailing vessels of the old two-masted
schooner type, such as in earlier years were used by the Japanese and others
prior to the convention hetween the Uniied States, Great Dritain, Japan,
and Russia.

Algonguin.—On April 13, 1923, the Coast Guard cutter Algonquin sailed
from Seaftle, Wash,, with orders to patrol from the entrance to the Straits
of Juan de Fuea, following the seal herd and keeping o sharp lookeut for
poachers, craising as far as Unga, with particular attention in the early
part of the cruise to the regions between Dixon Entrance and Yakutat: to
base on Latouche Tor fuel and to continue the patrol in the Gulff of Alaska
and to ‘he westward as far as Unga until the Jatter part of May, when she
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would work farther to the westward and arrive at Unalaska on June 1, 1923.
After stopping at Port Townsend * * * the cutter cleared from the
Straits on the morning of April 17 and proceeded to take up the seal patrol
as directed, following the gencral contour of the coast and along the 100-
fathom curve, cruising from 10 to 30 miles off shore. * * * Ayrived at
Unalaska on June 1. Ifew senls were seen on the banks. It was believed
that the American seal herd had passed to the westward ahead of the Al-
gonquin. The number of seals sighted during the cruise from Swift Sure
Light Vessel to Unalaska, covering a period of one and one half months. was
128, and the number of fishing vessels seen in actual operation on the hanks
was two. * * * The Algonquin relieved the Mojave on the Pribilof Islands
patrol and returned to Dutch Harbor on June 21. TFrom June 21 to July 11
the cutter patrolled the Aleutian Islands as far west as Attu. * * * No
evidence of poachers was found anyvwhere among {he western Aleutian Islands.

From September 1 to 29 the vessel was employed on a cruise in Bristol Bay
and on Pribilof Islands patrol duty ; transported 40 live blue foxes and attend-
ants from St. Georjze Island to Unalaska., on account Bureau of Fisheries;
also earried native lahorers and United States mail. * * * The Algonquin
arrived at Unalaska on October 27, filled fuel oil and fresh-water tanks; re-
ceived from the superintendent, Pribilof Islands, account Bureaun of Fisheries,
five live female seals consigned to the California Academy of Sciences at San
Francisco, and ecight Burecau of Fisheries employees for transportation to
Seattle. * * * The Algonquin then proceeded on a course for Seattle, ar-
riving there on the night of November 19. During this cruise the Algonquin
traveled 18,059 miles, boarded and examined 31 vessels, assisted 2 vessels in
distress, transported 65 persons, and afforded medical treatment to 54 others.

Haide.—The Haida sailed from Seattle at 1 p. m., April 15, 1923, having
on board general supplies and Government frelght. 15 employees of Bureau
of Ifisheries bound for the Pribilof Islands, and 2,375 pounds of frults,
vegetables, etc, intended for various persons and Governmegt enployees
stationed at Unalaska and on the senl islands, * * *  Arrived at Unalaska
on the morning of April 25, * * * The work of lunding stores was com-
" pleted on April 27. The cutter took on hoard approximately 2 tons of mis-
cellaneous freight and 35 native men and 5 native women, together with their
personal effects and baggage for transportation to the seal islands., * * =*
The cutter sailed on the same date (April 27). After landing mail, freight.
and passengers, and receiving on hoard mail and seven passengers with their
baggage, destined for TUnalaska, the Haida returned to Dutch harhor on
Aprll 25, * * * Agent C. I3, Crompton. his wife and baby, were furnished
transportation from the seal islands to King Cove, where Mr. Crompton was
enabled to connect with a commercial steamer for passage to Seattle, he
being In need of surgical treatment.

From May 29 to 31 the Haida made a trip to the Pribilof Islands, trans-
porting the mail and elght natives, employees of the Bureaun of Fisheries, also
approximately 1 ton of personnl effects and baggage. * * * T'rom June
22 to July 8, the Haida was engaged on the Pribilof Islands patrol. After
receiving mail and freight from Unalaska and from the steamship Buford, at
Dutch Harbor, the cutter sailed on June 24 for the seal islands. On June 30
received mail and pussengers from the seal islands for Unalaska. Arrived
there on July 3. * * * On July 13 the cutter Unalga arrived at Unalaska
with a senatorial party on board. Owing to the delay necessary to coal the ship
It was decided that the Heida would transport this party to the IPribilof
Islands and Bristol Day cannery region. On July 14 the Haoida sailed. with
the party on board, for St. Paul Island and visited certain places in Bering
Seat and the Dristol Bay district. On July 23 the Haida returned to Unalaska.

The Haida was employed on the Pribilof Islands patrol from July 26 to
August 7, on the latter date returning to Unalaska. During this cruise mail,
freight, and passengers were transferred between Unalaska and the seal
islands. * * *° The Haide remained at Unalaska from August 7 to 17. After
taking on board stores, mail, freight, and passengers for St. George and St.
Paul Islands the cutter proceeded to the Pribilof Islands and remained until
September 3, when a final season’s cruise in the Bristol Bay area was begun,
and ended nt Unalaska on September 8. * * * (Opn September 18 the cut-
ter sailed from Unalaska and resumed duty on the Pribilof Islands patrol.
On September 19 the Haide returned to Dutel Harbor, was withdrawn from
the Bering Sea patrol on September 20, and arrived at Scattle on September
27, 1923. While on her northern cruise the Haida traveled 14,412 miles,



132 U. S. BUREAU OF FISHERIES

boarded and examined 36 vessels, assisted 3 vessels in distress, and afforded
medical assistance to G1 persons.

Mojare.—The Mojave arrived at Unalaska on May 30 and was assigned to
duty on the Pribilof Islands patrol. Sailed on June 1 and was engaged in this
duty until return to Unalaska June 14. * * * On July 5 the Mojeve sailed
to resume the Pribilof Islands patrol and continued until her return to Dutch
Harbor on July 21 for fuel and fresh water. On August § the Mojave sailed
to take up patrol duties in the Pribilof zone, and continued until August 21,
when the vessel returned to Dutch Harbor and landed mail, 33 puassengers,
their personal effects and baggage, transported from the seal islands to
Unalaska for the Bureau of I'isheries. The official seal-killing operations on
the Pribilof Islands being complete for the season, native employees belong-
ing to the Aleutian Islands were returned to their villages and the Fouke
Fur Co.’s operatives sent to Unalaska on the 3Mojare for further traunsporta-
tion to the States by commercial steamer. * * * Arrangements had been
made with the superintendent of the Pribilof Islands for the Mojave to trans-
port seven live fur seals to San Francisco for the Academy of Sciences. The
seals, accompanied by a lkeeper from the seal islands, were to be landed at
Unalaska by the fisheries vessel Fider, but prevailing stormy weather In
Bering Sea prevented the Iider’'s reaching the islands after three attempts;
therefore the 3{ojave was compelled to make a special cruise to St. Paul Island
in order to procure the shipment. -

The Mojuve left Dutch Harbor in the evening of September 30 and pro-
ceeded to sea, bound for St. Paul, Pribilof group. At m’dnight the Mojave
was detached from the Bering Sea patrol force and became an independent
command for the rest of the time while en route to San I'ruancisco. While on
her northern cruise the Mojave traveled 12,741 miles, hoarded and examined
18 vessels, assisted 2 others, and afforded medical assistance to 25 persons.

DBear—The Bear steamed from Seattle on May 16, stopped at Unga to land
mail, and arrived at Unalaska on May 28, where mail for this point was put
ashore. The Bear left Unalaska on June 2 and arrived at Nome on June 7.
# * * QOnly a few seals were seen off the Columbia River cntrance and
not many in the Bering Sea. * * * After completing investigations the
Bear on September 17 arr ved at St. Paual Island, loaded 55 barrels of seal-
skins, 103 barrels of seal oil, 1 barrel of seal specimens, and 1 hox of miscel-
laneous freight, after which it proceeded to St. George Island, where 32 casks
of sealskins were taken on bhoard: then proceeded to Unalaska. While at
Unalaska 14 casks of sealsking from St. George Island were delivered to the
Bear by the Bureau of INisheries vessel Fider., On Octoher 1 the Bear left
Unalaska and arrived at Port Townsend on October 10, 1923,

Conclusion.—Reports from the commanding officers of the cutters on patrol
duty indicate that but few seals (travelers) were sighted in the Novth DPacifie
Ocean. Th's fact may be due to the herd's migrating northward ahead of
the patrol, although with the exception of a few bulls the senls did not begin
to land on the rookeries, I’ribilof Islands, in lmrge numbers until the latier
part of May and early in June. The Govermment agents on the Pribilof
Islands and persons at other Alaskan points reported a very mild winter, w'th
little or no ice in the lower section of Rering Sea. During the entire season
not a marauding vessel was sighted nor was there evidence or reports from
any source indicating the presence of poachers, pelagic sealers, killing of sea
otter., unlawful hunting of walrus, raiding of {ox farmns, or the illegal killing of
other fur-bearing animals in Alaska.

SEALING PRIVILEGES ACCORDED ABORIGINES

A total of 1,394 fur-seal skins was authenticated as having been
lawfully taken in 1923 by Indians in the waters off the coasts of
Washington and southeast Alaska. In addition there were authen-
ticated 107 skins of unborn pups, of which 106 were secured in 1923
and 1 in 1922. The details are as follows:

Washington~—Eight hundred and forty-one skins were authenti-
cated, of which 271 were from male seals and 569 from females.
The sex of one animal was not recorded. In addition, the skins of
34 unborn pups were authenticated. The work of authenticating
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the skins was done for the bureau by A. D. Dodge, superintendent,
United States Indian School, Neah Bay, Wash,

Southeast Alaska.—Five hundred and fifty-three skins were au-
thenticated, of which 408 were from male seals and 145 from females.
In addition, the skins of 73 unborn pups were authenticated, of
which 72 were secured in 1923 and 1 in 1922,

The following description of sealing operations by Indians in
southeast Alaska in 1928 is taken from a report made by Assistant
Agent E. M. Ball, of the Bureau of Fisheries:

Nine Indian parties of five men cach engaged in pelagic sealing ofl' the coast
of Alaska, near Sitka, in the spring of 1923. Hunting began March 29, when
one bull was taken, but it was carried on only intermittently from that date
to the end of April, chiefly on account of unfavorable weather conditions.
Sealing began in earnest in May and was carried on assiduously during the
month, there being less interruption of operations by wind. The last killing
was reported on June 6, but hunting was discontinued on or before June 1 by
all except two parties,

Two camps were established by the sealers on the Necker Islands—one at
Biorka and the other on Tava. Two parties operated from the former base
and all others from the latter. These bases were approximately 14 miles
southwest of Sitka. Entire families located at the camp and feasted on seal
neat and venison while the hunters were sealing.

The preferred sealing area comprised a zone approximately 40 miles in
length by 15 miles in width, the easterly edge of which was about 5 miles
outside the 100-fathom curve off Sitka Sound. A few s