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DerarTMENT OF COMMERCE,
. Bureav oF FIsHERIES,
Washington, July 2, 1928.
The honorable the SECRETARY OF COMMERCE.

Dear MR. Secrerary: I have the honor to submit the following.
report of the major operations of the Bureau of Fisheries during the
fiscal year ended June 30, 1928. -

The enlivening of the public conscience to the need for proper
husbandry of our fisheries resources is the most heartening feature
of the present fisheries situation. Greater interest in outdoor recre-
ational pursuits and the development of strong organizations that are
sponsoring the conservation of wild life have enlisted the active sup-
port of hundreds of thousands of our people in insuring the per-
getuity of our fishery resources, as a result of which Federal and

tate agencies are expanding their facilities for handling and dis-
tributing fish and eggs for stocking streams-in an effort to maintain
the fish supply. The output of %sh and eggs from the bureau’s
stations in 1927 exceeded 7,000,000,000, an increase of more than 550,
000,000 over the high record of 1926, The number of cooperative
fish nurseries increased from 55 in 1927 to 86 in 1928, distributed in
‘11 States. As a consequence of this expansion in hatching and rearing
facilities, many more fish are reared to a length of 3 or 4 inches
before being released in natural streams and ponds. :

The commercial fisheries of the United States, too, apparently are
in a stronger economic condition than those of any other large fish-
producing country in the world to-day, and they have come to ap--
preciate better the importance of proper husbandry. to insure conti-
nuity of supply. ‘ ‘

Coincident with these developments is the growth of a greater
appreciation of the work of the scientist. By placing fisheries re-
search on a more practical basis, the fisheries biologist has demon- -
strated the value of such research in determining the charactér of
legislation needed, and thereby has created a greater demand for his
services. A case in point is the strengthening of regulations in
Alaska to insure. an a(iaquate escapement of salmon to the spawning
‘grounds, as a result of scientific investigation. of these fisheries, whic
.1s'recognized generally as a sound economic development worthy of
the support of all those interested in perpetuating these fisheries.
‘The trained scientific aquiculturist has demonstrated the importance
of studies of diseases, nutrition, selective breeding, fertilization of
-water areas, and many other problems encountered by the fish farmer,
‘the grower of goldfish and other aquarium fishes, the oyster farmer,
and those engaged in other branches of water farming.  The techno-
logical section of the bureau has become more and more a postgrad-
‘uate school for workers interested in such research, with the result
that since the inception of this work a decade ago, each year has

e
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added to the number of technical workers and the facilities for
technological research employed by the industry. In fact, it is be-
lieved that the strong economic position of the industry to-day is
due in Jarge measure to this development.

NORTHERN PACIFIC HALIBUT CONVENTION

This.convention, ratified on October 21, 1924, is of special interest
(1) in that it is the first convention entered into by Canada as a
nation and (2) it is the first effective treaty having for its object the
conservation of an endangered high-seas fishery. As such it may be
expected to serve as a precedent for international cooperative control
of sea fisheries where such is needed.

" The Pacific halibut fishery originated in 1888, soon after railway
communication was established between the east and west coasts
of the United States, near Cape Flattery at the entrance to Juan de
Fuca Strait. It expanded rapidly and by 1910 had reached grounds
off Cape Ommaney, Baranof Island, 600 miles to the north. Subse-
quent expansion extended coastwise a length of 1,800 miles. The
annual catch exceeds 50,000,000 pounds, or about 60 per gent of world
production, for which the fishermen receive about $7,000,000. It
18, therefore, one.of the most important fisheries in North American
waters. ‘ ‘ .

Formerly as many fish were taken from the 600-mile stretch as-
are procured now from the entire 1,800 miles. The catch on the
older grounds south of Cape Ommaney decreased from more thap
50,000,000 pounds in 1910 to about 21,000,000 pounds in 1926, -and
much greater effort was exerted to make the smaller catch. The
gresent level of production of the whole fishery has been maintained

. by extending operations to new areas as the catch on the older
grounds has decreased and by increasing the intensity of - fishing
effort. The use of two and one-half times the quantity of- gear
formerly employed on the older banks now yields a catch only about
40 per cent as great as formerly. Where in 1906 the catch per unit
of fishing gear was nearly 300 pounds, in 1926 it was below 50
pounds; that is, it now takes six units of gear to catch as many fish
as one unit caught in 1906.. The new.banks to the westward show

“the same trend, the catch having fallen from 160 pounds peér unit.
of gear in 1923 to 100 pounds in 1926 and was still lower in 1927,

~ while at the same time the number of second-grade. fish increased.

* The: fishery is-in a very senious. condition and the banks can not.
long withstand the intensity of fishing to which they are subjected.
In a report to the two interested governments, the International
Fisheries Commission proposes certain measures of conservation not
-provided for in the original convention as the minimum requirements
necessary to.preserve this important fishery. :

. LOSSES OF FISH IN IRRIGATION DITCHES

In March, 1895, Dr. C. H. Gilbert called to the attention of the’
Oregon Fish and Game Commission the loss of many thousands of
- young fish that passed into the irrigated fields along Wallowa Lake
and tributaries and recommended legislation requiring screening
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to. prevent fish from entering canals, mill races, and irrigation
ditches. The losses are heaviest in Pacific coast streams, where the
young salmon on their seaward migration find their way by the
millions into these diversion channels and finally perish or are
destroyed. -

A survey along the Yakima River, Wash., in 1916 revealed 20 fish
per acre on a 200-acre tract, or about 4,000 fish, of which 90 per
cent were migrating salmon. As this condition may be multiplied
many times during a season, the economic waste of young food fishes
(salmon and trout) is very large. With respect to the Columbia
River area, the bureau has stated previously that large numbers
of young salmon on their seaward migration become lost in the
irrigation ditches or impounded in the pools left in the main stream
as the water is drawn off for irrigation, where they dic as the water
warms and evaporates. From 80,000,000 to 90,000,000 salmon fry
are released in the Columbia River annually, while the annual catch
of adult fish is about 3,000,000. It has been estimated that 90 per cent
of the young salmon migrating seaward are lost in irrigation ditches.

While the States have laws requiring screening, the question is so
involved that strict compliance therewith has not been required.
The failure of screens to function satisfactorily and the number of
areas under Federal control have increased the difficulties. An act
of Congress, approved May 1, 1928, authorized an appropriation of
$25,000 “to study, investigate, and determine the best means and
methods of preventing the destruction of fish occasioned by ditches,
cSanals,”and other works constructed or maintained by the United

tates.

PASSAMAQUODDY POWER PROJECT

Passamaquoddy Bay, including the estuary of the St. Croix River,
covers about 100 square miles and is subject to a rise and fall of from
20 to 25 feet every 12 hours. Every 6 hours about 2,000,000,000 tons
of water boil through the narrow passages at the mouth of the bay.
According to Dr. A. G. Huntsman of the Biological Board of Canada,
who made a careful study of the proposed damming of the mouths
of Passamaquoddy and Cobscook Bays, at the entrance to the Bay of
Fundy, for power purposes, the construction of dams will have a
widespread and pronounced effect on the fisheries throughout the
region. The production of fish food in the region generally will be
reduced considerably, and the fisheries for sardines, clams, cod, and
haddock of Passamaquoddy Bay may be wiped out, as well as the
sardine and pollock fisheries of the neighboring coast.

SALMON INVESTIGATIVE WORK UNDER NEW HEAD

The success of the bureau’s salmon investigative program on the
Pacific coast is due in large measure to the highly practical researches
and intelligent ‘directive effort of Dr. C. H. Gilbert, which won the
confidence of scientists, administrators, canners, and fishermen alike.
The tracing of the age and growth of salmons by studies of the con-
centric rings on their scales, and the determination of their migration
routes to spawning areas by tagging, marking, etc., have contributed
much needed information regarding the habits of these fishes, which
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has served as a basis for sound fishery legislation. With the death of
Doctor Gilbert on April 20, 1928, Dr. Willis H. Rich, for many years
his associate, assumed the direction of this work.

GREAT LAKES FISHERIES SITUATION

The fisheries of the Great Lakes are a matter of State and provin-
cial, national and international concern. The yieeld has been as high
as 150,000,000 pounds per annum. The fisheries furnish employment -
to about 15,000 persons and the investment exceeds $15,000,000. Their
value as a source of food is enhanced greatly by their central loca-
tion, removed from the great coastal fisheries. They afford recrea-
tion to thousands of people and are a source of wealth to shore
communities.

The average annual catch for the period 1913 to 1925 was 122,-
000,000 pounds, of which 86,000,000 pounds is credited to the United
States and 36,000,000 to Canada. The location of Lake Michigan
wholly within the United States accounts in part for the difference.
Since 1918, there has been an alarming downward trend from 150,-
000,000 pounds to 100,000,000 in 1925. In 1927, according to reports
of the fishermen, summer chub fishing in Lake Huron was the poorest
experienced in years. In Saginaw Bay perch and suckers are disap-
pearing fast, and even the supposedly inexhaustible herring was on
the decline; in fact, the fishery has been a complete failure for two
years. Even in Green Bay, one of the most productive herring
waters, the species is declining noticeably. In Lake Michigan the
trout, whitefish, and chub-fisheries were failures. In Lake Erie, the
worst slump in the history of its fisheries was experienced. It is well
known that the cisco is disappearing, and now the perch and yellow
pike appear to be growing scarce.

On February 6, 1928, at Cleveland, Ohio, a conference of investi-
gators from private institutions and State officials was called by the
bureau to develop a cooperative program of investigations for Lake
Erie, and as a result a harmonized and well-rounded program of
research has been developed. On February 8, 1928, the second meet-
ing of the International Fisheries Conservation Council of the Great
Lakes was held at Lansing, Mich., as a result of which an excellent
beginning has been made toward inaugurating a system of collecting
uniform statistics covering the fisheries of these lakes. These records
will show the daily catch of each species, location and amount of
gear used, type of net, and length of time fished. It was proposed,
also, that representatives of the Dominion Government, the Province
of Ontario, and the State of Michigan work out an informal plan
for uniform regulation of-the fisheries of Lake Huron.

BIOLOGICAL INVESTIGATIONS

It is the duty of the Bureau of Fisheries, with regard to marine
fisheries, to determine the variations in the supply of commercial
species, together with the factors that regulate their abundance,
and to encourage the application of this knowledge to their protec-
tion and wise use. The estimation of the actual abundance of the _
stock of fishes in the sea, of the drain to which they are subjected
by the commercial fisheries, and of the strain of fishing that they
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will stand safely is the fundamental fisheries problem, for it is
certain that we can not, by artificial means of propagation, maintain
any of the true marine fishes if they be overfished. Fishes have been
studied heretofore as individuals; that is, from the morphological
and taxonomic standpoint. As a result of recent developments of
fishery science, they now are studied as populations by methods
similar to those developed in collecting vital statistics. The fishery
itself is being studied, together with its effect upon the stock, in
order to gauge the increase or decrease in available supply and to
discover if these changes are due to natural causes, over which man
may hope to have but little control, or to overfishing, and therefore
subject to regulation. .It is the aim of effective fish husbandry to
afford proper regulation of the fishery so that the yield may reach
its maximum without encroaching upon the spawning reserve.

The present state of America’s fisheries should occasion real con-
cern for their future welfare. While their total yield has increased
steadily since 1880, until it now amounts to over 2,500,000,000 pounds
annually, valued at more than $103,000,000, there is convincing evi-
dence that many of our great fisheries are suffering actual depletion.
The importance of sea food in the balanced dietary, the rapid in-
crease in the population of the country, recent developments in
refrigeration, preservation, and distribution of sea foods, together
with revolutionary changes in methods -of marketing, all-show-un-
mistakably that we are entering upon an era of exploitation of the
fisheries greater than ever before. The urgency and importance of
the practical problems of conservation, therefore, make it imperative
that the bureau center the attention of its own research staff upon
their earliest solution. :

In reviewing the work of the division of scientific inquiry during
the past fiscal year, the continuity of effort and aim applied to the
major projects of investigations is a conspicuous characteristic that
no doubt contributes toward the satisfying progress of the work.
This condition is most favorable, for it 1s tﬁe result of the adoption
of a carefully planned program of research together with freedom
from interference and pressure from outside special interests that
would result only in continual shift of project and personnel with
consequent loss of efficiency. ' S

The salmon investigations have continued to yield detailed infor-
mation concerning the routes of migration and tﬂe suecess of-spawn-
ing escapement in the various localities, facts that have been’ used:
directly as the basis for modifying or improving the regulations of-

" the fishery in the interest of conservation. The causes and control-
of diseases that annually have taken heavy toll of the output of
the many hatcheries throughout the country are yielding to continued

.research, and the pathologist has rendered valuable aid in advising
hatchery superintendents in the prevention and cure of fornerly
devastating epidemics. Investigations of the marine fisheries of the
Atlantic’ coast -also are showing extremely promising results, espe-
cially in'the case of the mackerel fishery, where the causes for extreme
variation in abundance have been discovered in the great success
or almost complete failure of spawning and survival in various

- years.
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. Two important new projects have been undertaken during the past
ear. These are the investigations of the fisheries of 510' Great
akes, with special reference to Lake Erie, and of the fisheries of

the muddle Atlantic coast from Cape Cod to Delaware Bay.

FISHERIES OF THE NORTH ATLANTIC

During the past year investigations of the migrations and other
fabtbrs-in the life history of the cod, pollock, and haddock progressed
to such a stage that parts of the tagging program are virtually com-
pleted. The report on natural history of the Nantucket Shoals cod,
which are characterized by rather definite migrations, size, and age
composition, is also nearing completion. During the early part of
the fiscal year additional studies on Georges Bank were undertaken.
A cruise was made by the U. S. F. S. Albatross 11 to this locality
in August, 1927, when 940 cod, 24 pollock, and 595 haddock were
marked, but recaptures have been.so few that additional studies will
be required. - During the spring the Albatross 11 again made. a cruise
to New Jersey waters with extremely disappointing results. Tagging
trips also were made with commercial -fishermen, but unfavorable
weather and the resulting loss of gear caused considerable delay. In
-addition to experimental fishing off the New Jersey. coast, taggin
was undertaken on the Cholera Bank off western Long Island; an
although the captures were few, very desirable data were collécted
in the form of temperatures and salinities of the water, plankton
samples, and specimens taken on the bottom with otter trawls. The
scanty results of the cod-tagging cruise may be attributed to an
unusual migration of the cod during March and April from the
deeper water into the shallow estuaries of Sandy Hook, Delaware,
and Chesapeake Bays, in all probability in pursuit of shore s ecies
of fish, such as sand eels, which also occurreé, in unusual abundance.

Observations of the commercial run of mackerel as a part of a
comprehensive plan for the investigation of the biology of the mack-
erel waie continued throughout the commercial season in 1927 and
begun again in the spring of 1928. The investigation has been di-
rected more especially to-discover as early as may be the occurrence
of successful spawning years through a quantitative determination
of the abundance of eggs and larvee in the sea during the spawning
period, and to study the factors responsible for such success or failure
in survival of the young. For this purpose the steamer Albatross 11
made two cruises to the spawning areas in Massachusetts Bay and the
‘middle Atlantic region south of Cape Cod, where a series of collection
stations. was ooccupied for tow.mnetting and the taking of oceano-
graphic data concerning temperature, currents, etc.
= An ipvestigation of the smelts of the north Atlantic coast (both
salt-water and lake forms) is nearing completion. One report has
been published and a second one, em racing the taxonomic history
with & discussion of the relationships of the different numerous
species, together with the age, growth, and racial peculiarities of the
smelts in -western North America, is also virtually completed. The
smelts of Casco Bay, Me., evidently are greatly depleted, as shown
by the dwindling catches in the commercial fishery. in this region.
The reasons. are evident—lack of protection in the breeding season

9258—28——2
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and the great destruction by the commercial fishery of the immature
smelts in the open season. ‘ .

Funds were made available at the beginning of the fiscal year
for an investigation of the fisheries of the Middle Atlantic States.
It is believed by many that the more valuable fish in this region are
suffering depletion from excessive and destructive commercial fishing.
Not enough is known concerning the real variations in abundance of
these fishes or of their life histories and habits to explain the causes
of fluctuations that may occur. It is the aim of the investigation
to determine the safe maximum capacity of each species and to deter-
mine whether the fishery as it is conducted at present is exceeding
this: maximum. The fall fishing season of 1927 was given over
lar eg to a survey of the region between southern Massachusetts
an(i” elaware Bay to discover sources of unpublished statistical
information, for observing the methods of the fishery, and for select-
ing suitable. bases -for detailed observations during the following
season. Records of the trap-net catches and vessel logs, extending
over many years, were collected for the purpose of tracing the fluctua-
tions in yleld that have occurred in the past. Inasmuch asthe
squeteague is the most important species taken here and is of interest
to commercial fishermen and sportsmen alike, it is being given special
attention. . Detailed observations of the daily catches, consisting of
measurements of samples of the catch, the ‘collection of scales,-and
other material for biological studies, are being made at Wildwood
and Lona Branch, N. J., West Sayville and Montauk, N. Y., and
Woods Hole, Mass.

In order to improve upon the statistical records and to obtain infor-
mation suitable for studies of yield per unit of effort, so as to pro-
vide a measure of actual abundance of fish in the sea, statistical record
blanks have been prepared and issued to the pound and trap opera-
tors in the entire region, to be filled in and forwarded monthly to the
central office for filing and tabulation. As the intensive field work
COUI,‘Ii, 11)1101: be undertaken until April of this year, no results are yet
available. ‘ :

FISHERIES OF THE SOUTH ATLANTIC AND GULF STATES

.Special attention has been given to the life history of the shore
fishes, many of which are of great commercial value, but the early
life history of most of the commercial fishes is unknown.” The: very
young fish differ from adults in appearance and are extremely difi-
cult to recognize, hence -a preliminary step is the identification of
the eggs and:larve and. the determination of their abundance and
distribution. The program of systematic collections of these younger
stages has been continued. For this purpose and for fish and oyster
surveys in the inside waters of Pamlico, Core, and Bogue Sounds, a
new shallow-draft, 46-foot,” double-cabin, motor cruiser has been
purchased. The vessel is equipped with electric winch for operating
trawls and dredging equipment from davits' on either side of the
vessel, and the after cabin is fitted with water table and laboratory
equipment, mcludmg running salt water for the preservation and in-
cubation of eggs and larval fishes obtained in the nets. - The species
of fish receiving most attention are several species of flouriders, spot.
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pixllﬁsh, and menhaden, all'of which are of considerable economic
value. ~ S .
.~ The investigations of the bay seallop in North Carolina are virtu-
a,_lly.completef. This fishery is limited to the vicinity of Beaufort but
is so concentrated as to yield nearly $250,000 in products annually.
Recommendations have been offered concerning the economic harvest-
ing of the crop without endangering:the supply and for increasing
the yield by farming methods. : :
“Althiough ﬁractical methods of ‘terrapin culture have been devel-
oped at the Beaufort laboratory and production has been conducted
upon a commercial scale through' cooperation with the North Caro-
lina conservation department, certain problems still remain to be.
solved in order to increasc w.c efficiency of the station. These are
concerned  primarily with certain diseases that have taken a con-
siderable toll of the terrapin reared during the winter in the heated
brooder house. Two conditions are recognized, which may be distinct
diseases—one resulting in softening of tﬁg shell and the other in pro-
duction of cancerous sores on the tail, feet, and elsewhere. Prelimi-
nary investigations indicate that they are not bacterial diseases, but
there is considerable evidence that they are nutritional disorders. Ex-
'pert advice on the problem was offered by the Pepper Laboratory,
chool of Medicine of the University of Pennsylvania, and additional
experiments are béing undertaken to deterinine the cause of the dis-
ease and to effect a cure. ' S
Field investigations on the fisheries of Texas were completed early
in the fiscal year, and the remainder of the year was spent in analyzing
the data collected. Special attention has been given the redfish,
black drum, and spotted trout, each of which yields nearly 1,000,000
ounds annually. A report is nearly ready for publication summariz-
1ing the pertinent features of the life history of each of these species, -
describing their spawning, rate of development, and movements, and
offering recommendations concerning their conservation and the de-
velopment of additional fishing areas. Progress has been made on
the taxonomic study of.the fauna of the Texas coast.

FISHERIES OF THE i’A,CIFIC COAST AND ALABEA

-The program_of fishery investigation adopted in 1921 by the
Pacific Salmon Investigation Federation has continued as the basis
of the bureau’s investigation of the entire salmon fisheries of ‘the
Pacifi¢ coast:- The chief -4im of -this work is to discover how, large .
a spawning reserve is necessary in order to maintain commercial
runs in the waters of the Pacific Coast States and Alaska. As the
bureau’s responsibility is greatest in Alaska, where the salmon fishery
.is administered and regulated by the Department of Commerce, the
chief attention has been given that region. Extensive tagging experi-
ments were undertaken to determine the migration routes taken by
the fish in the major fishing areas. In addition, weir counts have
been continued on the Karluk and Chignik Rivers and age analyses
.of the entire run in these rivers have been made. The relation
between spawning escapement and the total return has been observed
for several years with such exactness that predictions of succeeding
runs have been attempted with marked success. For example, the
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total run of red salmon to the Karluk River in 1927 was estimated
‘in advance at about 1,500,000 fish. The actual run of 1,641,000 ex-
ceeded the estimate by.less than 10 per.cent, which is sufficiently. close,
considering the conditions, to be of direct economic benefit to the
fishing industry. Further studies involving the marking of many
thousands of young fish on their seaward migration have been con-
tinued, and special studies of the conditions on the spawning grounds
in the Karluk region and the unusual productivity of Karluk Lake
occupied the atténtion of investigators during the summer of 1927.
During 1928 special attention is being given to the Chignik River
in Alaska, where a study of the young red salmon in fresh water
will be continued. The age composition of the catch is being ascer-
tained, and observations on the spawning grounds will be made in
addition to similar observations at Karluk. Amnalyses of the
age composition of the catch will be extended to the Bristol Bay
re%i‘on also. :

he first section of a report on the detailed statistical analysis of
the salmon fisheries of Alaska since 1904, covering the western section,
has been submitted for publication. While the report deals pri-
marily with the total yield in the various districts, valuable informa-
tion 1s given concerning the cyclic fluctuations in abundance and
progressive depletion of the salmon stock that occurred up to .the
time of the adoption and enforcement of scientifically planned fishery
regulations.

n the States, salmon investigations have been conducted chiefly
on the Columbias River, where marking experiments to determine
facts in the life history of the sockeye salmon in the interest of im-
.proved fish-cultural practices have been conducted for the past 10
years. A report summarizing the results of these studies has been
prepared for publication. Studies on the embryology of the chinook
and other salmons have been progressing satisfactorily, with results
of direct application to hatchery technique. ’

Biological investigation of the herring fisheries of Alaska has
progressed to such a stage that a report has been prepared for publi-
cation summarizing the life history of that fish. Since it has been
determined that the stock of Pacific herring is divided into a number
of nonmigratory local races, the danger of depletion and the need for
local regulation have been given special attention. This fishery is of
great importance in southeastern and central Alaska, not' only be-
cause of the use of this fish for food but also for the valuable yield

“of meal and oil as by-products. Fear of the depletion of the herrin
.has aroused the salmon and halibut fishermen to the danger o
adverse effects of failure of the herring supply upon these more
“valuable ‘fisheries. The studies have demonstrated, however, that
‘in"some 'cases variations in yield are due to natural causes and not
‘necessafily to depletion, thus demonstrating the need for continued
and ‘more extensive studly.- ' ' ‘ :

" Investigations of the clam resources of the Pacific coast have been
divided between the coast of Washington and Alaska, where exten-
sive and hlihly productive beds of razor clams support a canning
industry. An examination of the Washington beds after the largest
pack in the history of commercial operations showed that the supply
was generally depleted, and recommendations were offered to the



BUREAU OF FISHERIES XI

State ‘authorities ‘for modifying .the present laws. The anccessfut
regulations now in effect on the Alaska beds ave the result of similar
surveys. :

INVESTIGATION OF INLAND FISHERIES

After a general survey of the various problems confronting the
fishing industry of the Great Lakes, it was decided to concentrate all
activity on Lake Erie, working on a solution of the problem of
maintaining -its ‘dwindling fish supply. ‘- By ‘means -of experiments
continued throughout the entire fishing season with both specially
constructed and standard commercial gear, particular data are being
obtained on their destructiveness to both commercial and game: spesies,-
on the effectiveness of. the present laws on size limits in %rotect;ing
immature fish, and on the most desirable sizes of mesh to be recom-
mended for commercial use in both traps and gill nets. T urther
observations are being made on the migrations of the fish, their rates
of growth, age at maturity, and similar facts in their life history.
In this undertaking the bureau is receiving excellent cooperation
from other agencies, particularly the State of Ohio.  Plans for fur-.
ther coopeération were made and an extensive program of investiga-
tion, with tpractica.l bearing on the fisheries, was undertaken before
the close of the fiscal year. -
. For a number of years the bureau has cooperated with the Wis-
consin Geological-and Natural History Survey in limnological studies
of certain lakes in northern Wisconsin, and in addition hds under-

taken a study of the factors influencing the growth of fish in various

lake§ of diverse'character. - . . L
" Work at the Fairport (Iowa) laboratory is concerned chiefly with .
the artificial propagation of fresh-water mussels, studies on the pond
culture of fresh-water food fishes, and the development of the fish
resources of the Upper Mississippi Wild-Life and Fish Refuge. The
extremely important. experiments in rearing the larval fresh-water
mussels 1n nutrient solutions in the laboratory, thus eliminating the
parasitic stage in the life history of these animals, were continued
and perfected during the summer of 1927, and large-scale experiments
on the production of young mussels in commercially s onificant quan--
tities were undertaken during the summer of 1928." 'The program of
surveys of mussel-supporting areas has been continued -and close
cooperation had iwith'tle conservation commissions of several States
in. perfecting thé regulations governing the taking of mussels.
Studies of the rate of growth are being made in order to determine
the most productive areas where mussel farming can be developed
and to judge the success of the system of areas closed to commercial
operations. , .

A study is also being made of the aquatic resources of the ‘Upper
Mississippi Wild-Life and Fish Refuge area to determine the amount
and character of life suitable for fish food and the kinds of fish with
which the refuge should be stocked for breeding purposes.

OYSTER INVESTIGATIONS

Oyster investigations covered four main lines of research, namely.
a study of oyster bottoms, study of factors controlling spawning and
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setting, physiology of the oyster for experiments in seed-oyster pro-
duction and collection, and life history and biology of the oyster
drill. While these investigations were continued from last year,
new problems under the same headings have been taken up in addi-
tion. Surveys of oyster bottoms were made in Mobile Bay, Ala.,
Mississippi Sound, Miss., Pamlico Sound, N. C., and various inshore
areas in Long Island Sound, and definite recommendations for im-
proving conditions on the beds and increasing 'the yield and the
uantity of the product were offered to the interested persons.
pecial attention was given to the spawning and setting of oysters
in Long Island Sound. It has been found that water temperature
is the most important factor in controlling not only the development
and ripening of spawn but also the time of spawning. It has been
possible to predict, at.least one month in advance, when spawnin
will oceur, when the greatest number of oyster larvee will attac
or set, and the relative intensity of the set in certain localities. This
information is most valuable to the oyster growers and advantage
was taken of tentative predictions in tﬁe,summer of 1928. Further
study of the effects of currents -on .the distribution of the oyster
larvee and the means of controlling setting have been made and will
continue during the present summer. o _
Study of the physiology of the oyster has been continued. The
effect of temperature on the oyster, its feeding and movements, with
its .bearing on hibernation in northern water and the relation of
possible pollution to public health were investigated, together with
the study of the mechanism controlling spawning. The metabolism
of the oyster and the absorption of heavy metals under various con-
ditions are being investigated also. It was found that the green
substance is due to the absorption from the sea water of large quan-
tities of copper, and further experiments are being devised to dis-
cover means of prevention. The effects of chemijcals, particularl
of chlorine, used in purification of the oyster, also were investigated.
-It was found that ref;tively high concentrations were not harmful but
improved " their keeping qualities during shipment and served to
remove disease bacteria from polluted oysters. o '
- Experiments in increasing the production of seed oysters succeeded
in increasing the yield at least ten times on the regular setting beds
and have made possible the collection of set on-beds formerly unpro-
ductive. This was accomplished through the. use of wire-meshed
bags, in which oyster shells for catching the spat were placed on the
beds in piles so that attachment surfaces were provided above the
bottom™ in the zone where larvee are most abundant. In addition
to catching an abundant set, the bags permit the shells to be handled
more readily than by the old m'e(isos of scattering them over the
bottom. Moreover, the bags can be placed on bars that at present
can not be utilized otherwise. , . o
. In the spring of 1928 an investigation of oyster-cultural methods
in Georgia, in cooperation with the State tidewater commissioner,
was undertaken in order to devise new ieans or adapt methods
developed in New England waters to conditions obtaining in the
South. The study of the life history and biology of the oyster drill
is virtually completed and a report has been submitted in which the
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chief features of the life history and movement with relation to
current, light, and other stimuli have been described, with recom-
mendations for control. ’

FISH-CULTURAL INVESTIGATIONS

" These include studies on the salmon of the Columbia River, with
special reference to determining the most ‘effective time, place, and
manner of planting the fry; studies on the embryology of the sal-
mon as 4 guide in the handling of the eggs; studies on nutrition,
breeding, and rearing of fresh-water trout; ctudies on- the pond
culture of warm-water species of food and game fishes; and studies
on the cure and prevention of diseases in hatchery-reared fish.

Special attention has been given to observing the effects of various
substitutes for fresh liver umf heart on the growth of fry and finger-
lings. It has been found that the dried animal foods can not be
used alone successfully, but when combined with fresh liver or heart
many of them give good results. An essential part of the experi-
ments is the werk on selective breeding, by means of which it is
hoped to produce a superior strain of trout showing rapid growth,
increased. fecundity, and -disease-resisting qualities. L
- "The. results obtained ‘during the summer of 1927 in using forage
fish as food for young large-mouthed black bass were particularly
encouraging. .The yield of young bass under optimum conditions
exceeded 8,000 per acre, but 1t is believed that by the proper use of
forage fishes the output of fingerlings can-be increased greatly. Both
the %olden shiner- and the black-head minnow have proved to be
excellent forage fishes, and goldfish also have shown desirable quali-
ties for this purpose. During 1928 the pond culture of smallmouth
black bass is being undertaken, and experiments on increasing. plank-
ton production in ponds by means of various. fertilizers have been
begun. During June, by the addition of shrimp bran to the ponds,
the total amount of plankton was increased four and one-half times
over that in untreated ponds, with the result that the bass fry showed
a material ‘ibcrease in length and weight in these ponds over those
grown under natural conditions.’ S ‘

Investigations on the diseases of fish have been continued. One

articularly troublesome disease, for which treatment and cure have
Eeen devised, is known as the “gill disease,” which has broken out at
various times with great virulence and destructiveness. Further
studies were conducted on the “fin rot” disease, which also is very
destructive. The cause of the disease (a rod-shaped bacterium) has
been discovered, the symptoms described, and prevention and cure
devised. A brief investigation was undertaken at the request of the
American Railway Express Co. to determine the causes of the fre-
quent heavy losses of goldfish during shipment. - Experiments also
were undertaken in the spring of 1928 on the feeding of goldfish
fingerlings to detérmine the more important factors that influence
their coloration. During the summer of 1927 studies on the life
history of the tapeworm parasite, which causes sterilization of female
bass, were undertaken at the Neosho (Mo.) hatchery, which is being
continued in 1928 with the hope of discovering means of control.:
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PROPAGATION AND DISTRIBUTION OF FOOD FISHES

Durindg the past year the work of the division of fish culture has
consisted in the rearing and distribution of larger numbers of fish
and the rendering of ‘assistance to other agencies engaged in the
propagation of ﬁsl%. An output of 7,036,317,000 fish and eggs, exceed-
mng the record production of last year by more than 550,000,000,
in?iicfitﬁs that the facilities of the bureau are being utilized efficiently
an y.

An analysis of collections of eggs, upon which the output is based,
reveals certain changes in the rélative numbers of the various groups.
A 100 per cent increase over last year in the number of shad eggs
handled is particularly fortunate. On the other hand, the hatch of
whitefish and ciscoesin the Great Lakes region declined considerably.
While unfavorable weather during the spawning season was a factor
in this decrease, yet the continued decline in numbers taken is omi-
nous. While the 1928 collections of eggs of the important Pacific
salmons ‘were slightly smaller than those of last year, the normal
annual fluctuation in the runs of these species will-account for the
differences. The lake or Mackinaw trout, another important com-
mercial form, showed greater than a’ 17 per cent’ increase in egg
collections. (_})}l)erati()ns with the pike perch likewise were markedly
successful. Collections of eggs otP the various species of game trout
were virtually on a level with those of last year. A muach: larger
number of cod eggs was handled as a result. of the resumption.of
cod-collecting operations in Maine waters, but this gain was offset
to some extent by a decline in the haddock and ﬂquncTer work.  _

A new substation to the. San Marcos (Tex.) station was completed
during the year at Fort Worth, Tex., and the construction of a new
combination trout and pond station, subsidiary to the Spearfish
(S: Dak.) station, was begun at Crawford, Nebr., near the close of
the fiscal year. Property was acquired; also, for a large bass hatchery
at Valdosta, Ga:, and construction will begin shortly. . S

A survey of the fish-feeding practices of various hatcheries
throughout the country was made by questiohnaire, which disclosed
that 260 hatcheries fed about 6,880,000 pounds of 35 different mate-
rials at a cost of $270,800: Of-thiese foods, sheep plucks .were. uded.
most extensively, exceeding 1,000,000 pounds, while horse meat, beef
liver, pig liver, beef lungs, fish, and cereal products followed in. the
order named.

COOPERATIVE FISH-CULTURAL WORK

~The division of fish culture has aided in the propagation of fish by
outside agencies in several ways, chiefly under the cooperative nur-
sery plan, whereby clubs and sportsmen’s organizations. receive and
rear fish on a share basis. Eighty-six of these units are now cooper-
ating with the bureau in the States of Pennsylvania, Massachusetts,
Vermont, New York, New. Jersey, Virginia, Minnesota, Wisconsin,
Michigan, Colorado, and West Virginia, and the work is still expand-
ing. %‘hese establishmen}s were furnished about 2,875,000 fish dur-
ing the year and their output of-fish from the previous year’s allot-
ments amounted to about 50 per cent. Three groups (in Harrisburg,
Pa., Windber, Pa., and Barneveld, N. Y.) have each provided a com-
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plete hatching plant, to each of which an.employee of the bureau is
detailed for the year to supervise operations. The nurseries are de-
voted largely to the culture of trout, which are easier.than some other
fish to handle under artificial conditions. A satisfactory site for a
bass-rearing ro{ect is - much more difficult to find, the construction
of large. artificial ponds.is expensive, and adult brood fish are hard
to obtain. Consequently, few successful bass nurseries' have been
established.:

COOPERATION WITH:S8TATES: AND FOREIGN GOVERNMENTS

By the operation of field egg-collecting stations in Federal reserva-
tions, such as the Yellowstone Park, or in State waters, the bureau
has been able to secure surplus eggs of various species of trout, which
have been turned over to.mosf of the Western States for the bare cost
of collection or even gratis. Particularly cordial relations were
maintained with the State of North Carolina, and after a survey of
the waters in the proposed national park in.the .western part of the
State, the bureau allotted 200,000 rainbow-trout as an initial step in
improving the fishing. The bureau also reopened & striped-bass
hatchery in this State, the only one of its kind there. ; o

- The bureau supervised. the -construction of a large bass pond estab-
lished by the State of Montana on Government-owned:land at Miles
City. As usual,'eggs were incubated by the State of West Virginia
at the bureau’s White -Sulphur Springs station, and a distribution
car was lent to that State and to Maryland. In Michigan and Minne-
sota, State hatcheries were available for incubating surplus eggs and
the bureau was able to furnish extra space for handling State eggs.
+ The State:of Arkansas is establishing a large fish hatchery, and
the bureau helped by detailing an emp%oyee to -assist in-selecting a
site and preparing plans. The lending of experienced men has en-
abled .the States of New Jersey and Connecticut to initiate shad and
flounder hatching, while in Florida the artificial propagation of the
spiny lobster was begun under the direction of an employee of the
bureau. The usual assignment of fish and fish eggs to various States
was made, 104,348,000 having been distributed thus. S

Cooperative operation of a pike-perch - hatchery on Lake Cham-
plain by the bureau and the States of Vermont and Pennsylvania was
continued successfully. The State of Michigan has made the work
of the bureau’s hatcheries on Lakes Huron, Michigan, and Superior
more effective by putting into effect regulations that oblige commer-
cial fishermen to supply eggs for Yropagation and by endmg its
patrol force, boats, etc., in handling the eggs. Shipments of rainbow-
trout and steelhéad-salmon eggs or fingerling largemouth black
bass were made to Hawaii, Italy, Germany, Switzerland, Ecuador,
Peru, and Bermuda, besides top minnows for mosquito-control work.

The National Park Service has been helpful in the prosecution of’
hatchery operations in the Yellowstone Park and Glacier Park. So.
far as possible, the Forest Service and the Indian Service have been
accommodated with assignments of fish and eggs for stocking waters
within thejr jurisdiction.

9258—28—3
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UPPER :MIBSISSIPPT' WILD-LIFE REFUGE

- Conterhporary with the ‘acquisition of suffieient land, joint regu-
lations for the administration of 'the Upper Mississippi Wild-Life
Refuge, created under act of June7, 1924, were issued by the Secre-
tary of Agriculture -aiid the Seécretary of Commerce.. The bureau
has been acquiting bodts and equipment for ¢onducting the necessary
work, and an exhaustive biological survey of the possibilities of the
area in a fish-cultural way has been begun. It is the purpose of the
bureau té'propagaté warm-water-fishes in this region and thereby
avoid the necessity of distributing rescued fish from the overflowed
regiofis. - Several sités for bass' ponds have been selected and they
will beé developed as soon as possible.

‘PROPAGATION OF ‘PACIFIC SALMONS

The success of prépdgating -the Pacific salmons has varied con-
siderably. -. A larger output of some species. at some of the stations
was offset by reductions at other points, so that the total production
of 139,719,600 was about normal (about 19,000,000 more than last

ear). All of the salmon-propagating stations are rearing finger-

ings to-capacity. One million sockeye fingerlings were fed at the
Lake Crescent station of the State of Washington and later were
.released in the lake. In the Puget Sound region, chum-salmon eggs
were available beyond the capacity of the hatcheries.

MARINE SPECIES OF THE ATLANTIC COAST

The output of 5,793,481,000 cod, haddock, pollock, and winter
flounders at the New England stations exceeded that of last year.
Although pollock and winter - flounder egg.. collections declined
sharply, there was an increase of approximately 50 per cent in.the
cod-egg collections. Marine work includes not only the incubation
of eggs and the distribution of fry, but alse the planting of fertilized
eggs on inaccessible offshore spawning grounds. The propagation of
commercial marine species is a by-product recovery in' the truest
sense, as a.very large proportion of the eggs is secured from fish
caught for market, where the eggs would be wasted. The Woods
Hole station. has resumed the hatching of mackerel with considerable
success.:” '

. ANADROMOUS SPECIES OF THE ATLANTIC COAST

- The output of shad inereased over 100 per cent and amounted to
48,081,000. The ‘shad run in the Potomac River was the heaviest
in years, and the: output from the Edenton (N. C.) station also
showed quite an increase over those of recent years. About 7,000,000
striped-bass eggs were taken in the Roanoke River and hatched.
About 1,500,000 Atlantic-salmon eggs were obtained from Canada
for the Craig Brook (Me.) station.. The salmon fingerlings planted
from this station in recent years seem to have been effective in
slightly increasing the abundance of this fast-disappearing species.
The output of approximately 150,000,000 yellow perch was about
normal. The collection of glut-herring eggs at the Edenton station
also rose from 5,000,000 to 223,000,000.
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COMMERCIAL’ SPECIES OF INTERIOR WATERS

_The output of whitefish and cisco from the Great Lakes stations
again fell. Weather conditions on the whole were favorable, so that
thé decline must be.ascribed to a shortage of fish.. Every effort was
made to secure eggs, but changing conditions, particularly in the
vieinity of the Put in Bay (Ohio) station, have converted previously
prolific spawning grounds into virtually barren areas. In this re-
spect the bureau’s whitefish and cisco egg collections for the last six
years indicate the trend in this important fishery.  The table below
shows the downward course of the whitefish fishery, while the fluctua-,

tions in the cisco collections apparently indicate a more stable

condition.
Whitefish' | Whitefish | o o
Cisco egg Cisco egg
Year | esgoollec | gliections r Year egg oollec- | oollections
537,546,000 | 78,800,000°|| 1926 . _..._..._.._.. 262,509,000 | 163, 700, 600
481,018,000 | 200,790,000 || 1927. .7 -.T11TITIIIT 210,023,000 | 243, 270, 000
252,925,000 | 187,800,000 {| 1928 11111 11TI1TT 198,017,000 | 171, 140,000

" Inalmost all fields the collections of lake-trout eggs were noticeably
farger. The eggs received at the Charlevoix (Mich.) substation were
of poor quality, but operations at the Duluth (Minn.) and Cape Vin-
cént (N. Y.) stations were successful. The regulations enacted by
the State of Michigan relative to the taking of eggs by commercial
fishérmen during the spawning season were beneficial and should
bring about material improvement in the future. - Pike-perch opera-
tions on Lake Champlain were very successful, and 105,000,000 eggs
of this“species were secured on the Great Lakes, though their poor

uality reduced the output of fry materially. There was a decline in
gﬁ"e production of yellow perch, also, and carp hatching was almost a
total failure. No attemipt was made to hatch buffalofish eggs except

A

in cooperation with the State of Arkansas.
FISHES OF MINOR INTERIOR WATERS

. Operations of the trout stations in the territory from New England
to the Rocky Mountains surpassed all previous records in success.
Collections of Loch Leven trout eggs at the Meadow Creek auxiliary
of the Bozeman (Mont.) station reached a new high figure of 14,-
893,200. The York Pond (N. H.) substation has been developed to a
Eo’int where it has become an important factor in satisfying the

ureau’s requirements for brook-trout eggs. Field collections of rain-
bow-trout eggs by the Utah, Colorado, and Wyoming stations also
were very successful. The Bozeman station has extended its rearing
facilities and most of the other stations are working on a plan to
distribute fish of larger size.

‘In 1928, 5114, per cent of the bureau’s output of trouts, salmons,
grayling, and warm-water fishes, including sunfish, basses, crappie,
pike, and pickerel, which are of chief interest to the angler and also
of considerable commercial importance, was distributed as fingerlings.
About 60,000,000 eggs were assigned to States or foreign Govern-
ments for rearing in their hatcheries. ‘
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PONDFISH STATIONS

Varying results were achieved at the stations engaged in rearing
warm-water -fish in ponds. * Certain of them surpassed..previoua
records, as was the.case at Tupelo, Miss., where the output. exceeded
1,000,000, The San Marcos (PI‘ex. “station also experienced a very
successful year. Unfavorable weather conditions reduced the outgut
at some of the other stations, however; so that the aggregate distribu-
tion was about normal. The Louisville (Ky.) station achieved .about
an average production of smallmouth black bass and. distributed
slightly over 500,000 to applicants. : :

RESCUE OPERATIONS

During 1928 the work of rescuing stranded fishes in the States of
Arkansas, Mississippi, and Louisiana was expanded greatly as a
result of the great flood, and 25,980,000 fish were captured and re-
turned alive to the waters of this region. .This was in addition to the
regular rescue work on the upper Eﬁssissippi, which latter brought
the total number of fish rescued to 166,778,000. Approximately one-
half of 1 per cent of the total number of fish handled in the rescue
fields was shipped to other waters, which reduced somewhat the num-
ber of applications in arrears for warm-water species. The distribu-
tion service handled efficiently the extra burden. of transporting this
large output of fish, even though it was found necessary to discard,
one of the old wooden cars because of its age and obsolete equipment.,

Until a new car is made available the distribution service will be
handicapped somewhat. '

COMMERCIAL FISHERIES AND FISHERY INDUSTRIES

According to the most recent statistics available, the fisheries of the
United States and Alaska employ approximately 118,600 commercial
fishermen and 4,300 persons on transporting vessels directly connected
with the fisheries. The annual landings of fishery products amount to
aﬁ)proximately 2,500,000,000 pounds, valued at about $103,000,000 to
the fishermen. In 1927, the production of canned fishery products
amounted to 475,655,000 pounds, valued at $81,384,000, and the output
of by-products was valued at $12,793,000. The value of salted, dried,
and smoked fishery products may be estimated at $12,000,000, Im-
ports of fishery products were valued at $55,634,000, while exports
aggregated $18,717,000. o -

The fisheries are subject to pronounced fluctuations. This, with the
fragmentary nature of the available statistics, makes it very difficult
to discuss trends in the fisheries with as great a degree of assurance
and completeness as might be desired. It is pertinent, however, to
point out some of the developments indicated by statistical data made
available by the buréau during the past year,’ :

Perhaps the most outstanding feature of 1927 developments on the
Atlantic coast was the continued growth of the packaged-fish trade.
This style of preparing fish for market has opened new channels ot
distribution because fish so marketed are handled readily by retailers
and housewives. The growth of this industry is having an important
effect on the complexion of the fisheries, which may be illustrated by
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the increase jn landings of haddock at New England ports, the var.ety
most used in the filleted -and packaged form, which amounted to 37
per cent over 1926 and 84 per cent over 1922, when' this method of
preparation was first employed. The shore fisheries of the: Middle
Atlantic States appear to be declining in productiveness of certain
important species, judged by a comparison of 1926 statistics with
those for 1921, the last previous canvass in: this section. The catches
of bluefish, scup, and squeteagues suffered decreases of 72, 87, and 36
per cerit, respectively, but the.catch of butterfish-increased 18 per
cent. The shellfisheries registered moderately increased production.,

The fish-canning industry of the Atlantic coast in 1927 produced
the largest pack of shrimp on record and an increased oyster pack.
The sardine pack of Maine was 26 per cent smaller than in the
previous year. The menhaden industry experienced its third poor
Kear in the last four years, with an output only half as large as has

een considered normal in recent years.

On the Pacific coast the canned-salmon pack of 1927 was curtailed
considerably through scarcity of fish. The California sardine pack
continued to grow, being six times as large in 1927 as in 1921, when
production -was at a low level during the postwar depression, The
canned-tuna output increased, chiefly because more of the striped and
yellowfin. varieties were packed. The halibut catch was slightly
higher in 1927, in spite of the depleted condition of this fishery, but
the increase probably can be accounted for by the:greater intensity
of -fishing-and:it§'extension to the more westerly grounds.

COLLECTION OF STATISTICS

The statistical program of the bureau is most intimately related to
its primary function—discovering the depletion of food fishes, its
causes and possible remedies. Inasmuch as statistical information is
fundamental in the science of fisheries conservation, the bureau has
striven to improve this branch of its work, which is admittedly inade-
quate at present. During the past four decades such statistics have
been collected by canvassing the fisheries of nine geographical sections
of the country, taking one at a time and. completing the work as
rapidly as possible with the personnel available. In recent years it
has been possible to canvass each section ‘about once-every five years.
This method has two fundamental defects. In the first place, the
fishérmen are reached a considerable time after the previous year’s
business has been closed, and unless they have kept a record of their
operations and catch (a rare circumstance) the information received
is but an approximate estimate rather than a definite record. Sec-
ondly, the fortunes of a fishery fluctuate so widely from year to year
that data at five-year intervals are likely to be misleading, for they
may represent a poor or a good year rather than a normal one.
Annual statistics are essential to indicate accurately trends in fishery
matters.

While the bureau’s facilities are not adequate to collect annual
statistics for the entire country, fortunately this may be done through
cooperation with State agencies. Since early times the fisheries in
State waters have been under State control, and several States have
included the rendering of statistical returns as an obligation of com-
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mercial fishermen who exploit the State’s resources. As reported
in 1925 and subsequent years, the bureau’s policy has been to cooper-
‘ate with those States collecting statistics in:such a manner as to.
" render the data adequate for studies in fluctuations in abundance and
to render the statistics -of adjoining States comparable, so as to
permit compilations over the entire commercial range of species
inhabiting the waters of a number of contiguous States and to encour-
age the collection of statistics by those States not at present engaged
in such activity. The results have been gratifying. By detailing one
agent to the Pacific Coast States and employing temporary clerical
assistance in that region, annual statistics, based on State returns,
have been compiled and published since 1923. In the Great Lakes
region it has been possible to compile State statistics annually since
1913. Collection of statistics in the remaining sections of the country
1s still on the periodical-canvass basis.
The collection of special statistics on the mackerel fisheries, with
_particular reference to the peculiar fluctuations of abundance, has
been continued in conjunction with biological studies of the fish.
The results have indicated that the unusually large catches of 1925
to 1927, inclusive, were due:almost. entirely to the abundance of the
1928 year class, As the data indicate that no subsequent year has
contributed materially to the stock of mackerel, it can be predicted
tentatively that the 1928 catch will be smaller than the 1927 catch.
It is probable that the 1927 spawning will result in material increment
to the mackerel stock, and i? g0, this increase should be felt in 1929.
While these observations have not been continued through a sufficient
number of years to assure success in forecasting, continued investiga-
tion promises to render invaluable aid to the industry by making
possible reliable predictions of abundance.

CANNED FISHERY PRODUCTS AND BY-PRODUCTS

Four hundred and seventy-one establishments were engaged in
canning fishery products in 1927, the total production being 12,281,658
standard cases, or 475,655,000 pounds, net weight, valued at
$81,384,133,- to- which ‘may “be added the value of by-products,
$12,793,000, making a total of $94,177,133. The 4 per cent decrease,-
as compared with 1926, was due to the smaller pack of salmon and
Maine sardines and not to a general slackening of the industry.
Other products, including California sardines, tuna, shrimp, clams,
and oysters, registered notable increases, varying between 19 and 58
‘per cent.

TRADE IN FROZEN FISH

During 1927 there were 150 freezers and cold-storage establish-
ments devoted wholly or partly to the storage of frozen fish. The
average monthly holdings during the last three years have increased,
amounting to 48,957,000 pounds in 1927, or 7 per cent more than those
for 1926 and 18 per cent more than normal or the 5-year average.
Amounts of fish frozen annually also have become greater during
the past several years.
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NEW ENGLAND FISHERIES

Landings of fishery products by American fishing vessels at Boston
and Gloucester, Mass., and Portland, Me., during 1927 amounted to
263,849,573 pounds, valued at $9,404,511, and exceeded the amount
landed for any year for which statistics are available, while the value
of the products was greater than any year except 1918.

COD FISHERY ON THE EAST COAST OF NORTH AMERICA

During the last 30 years the total annual catch of cod on the east
coast of North- America by Newfoundland, France, Canada, the-
United States, and Portugal has averaged over 1,000,000,000 pounds.
- There have been fluctuations over this period, but on the whole the
catch appears to have neither increased nor decreased. The full
report on this fishery is published as Bureau of Fisheries Document
No. 1034. '

PACIFIC COAST HALIBUT FISHERY

"In spite of ‘the serious decrease in abundance of halibut, and: due
to increased intensity’ of fishing, the 1927 catch. on the Pacific coast
was 3 per cent greater than that of 1926 and 11 per cent more than
in 1925. The totals for both the Canadian and American fleets were
approximately as follows: 1925, 49,844,000; 1926, 53,779,000; 1927,
55,175,000 pounds. :

SHAD AND ALEWIFE FISHERIES OF THE POTOMAC AND HUDSON RIVERS

In 1927 the shad fishery on the Potomac was prosecuted by 682
fishermen and yielded 222,321 fish that weighed 686,581 pounds,
valued at $118,825 to the fishermen. The catch of alewives amounted
to 11,608,067 fish, with a weight of 4,645,365 pounds, valued at
$50,588 to the fishermen. ; ‘

- On the Hudson River the shad fishery was carried on by 268
fishermen ‘and yielded' 110,284. fish that weighed ~358,055" pounds,
valued at $63,650. This yleld represents the largest catch. in any
ear for which' statistics are ‘available, from 1910 to the present, but
1s less than half as large as for that year.

FLORIDA SPONGE FISHERY

In 1927 the quantity of sponges sold on the sponge exchange
Tarpon Springs, Fla., was 414,417 pounds, valued at $865,510. O
the amount sold, 252,463 pounds, valued at $752,485, were large wool ;
35,413 gounds, valued at $61,973, small wool; 65429 pounds, valued
at $32,714, yellow; 50,495 pounds, valued at $14,139, grass; and
10,617 pounds, valued at $4,249, wire.

FISHERIES OF THE MIDDLE ATLANTIC STATES

In 1926 the fisheries of New York, New Jersey, Pennsylvania, and
Delaware employed 9,953 fishermen, which is 3 per cent less than
In 1921, The catch amounted to 168,012,495 pounds, valued at

$12,456,256, which is a decrease of 50 per cent in amount and an
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increase of 7 per cent in value, as compared with the amount and
value of the catch in 1921. The decrease in quantity was due almost
entirely to a reduction in the menhaden catch, although bluefish,
smgy, and squeteagues also registered severe reductions. :
ysters, with a production of 39,511,192 pounds, or 5,644,456
bushels, valued at $6,171,429, were the most valuable fishery product
of these States. Others in point of value were clams, 1,745212
pounds or 207,931 bushels, valued at $722,422; flounders, 10,520,292
pounds, valued at $609486; squeteagues or weakfish, 9,400,776
younds, valued at*$600;994; haddock, 17,028,280 pounds, valued at
97.432; scallops, 1,415,292 pounds, or 235,882 bushels, valued at
$375,879; Jobsters, 1,119,144 pounds, valued at $330,567; and butter-
fish, 4,088,702 pounds, value(f at $320,250.

FISHERIES OF THE GREAT LAKES, 1928

The fisheries of the Great Lakes produced 102,798,000 pounds of
fish in 1926, which represents an increase of 3 per cent when com-
pared with the production in 1925. Of the total production in 1926,
the United States accounted for 75,300,000 pounds, which is an in-
crease of 9 per cent over the previous year, and Canada accounted
for 27,498,000 pounds, which represents a decrease of 12 per cent
under a year ago. ,

The fisheries of Lake Erie ranked first, with a production .of
33,809,000 pounds. The productions of Lakes Huron and Michigan
were 20,615,000.and 20,495,000 pounds, respectively. The yield of
Lake Superior amounted to 17,747,000 pounds, that of Lake Ontario
to 5,015,000 pounds, and that of Lake of the Woods, Rainy Lake,
and Namekan Lake to 5,117,000 pounds. _

The catches of the more 1mportant species were as follows: Lake
herring, 19,330,000 pounds; lake trout, 17,992,000 pounds; blue pike,
12,392,000 pounds; whitefish, 9,947,000 pounds; yellow perch,
7,368,000 pounds; and chubs, 7,043,000 pounds. The catch-of lake
herring was considerably more than in any year since 1920, that of
lake trout has remained virtually constant during the past 10 years
that of ‘blue ‘pike has shown a slight decline since 1921, and that of
whitefish has remained stable since 1913. The catch of yellow perch
was the largest since 1921 and that of chubs the largest since 1918.
The catch of cisco, which’ amounted £0°3;022;000 pounds in 1926, was
the smallest on record, representing a decrease of 47 per cent as
co;npared with the previous year and 91 per cent as compared with
1924.

TECHNOLOGICAL INVESTIGATIONS

The technological work of the bureau is dedicated to the elimination
of loss in the fishery industries by utilizing the material generally
wasted, making existing processes more economical or replacing them
by new methods, or by makinfg investigations and spreading infor-
mation concerning new uses for fishery products. %o do this, the
bureau supplies the industry with the best scientific information
available and conducts investigatiohs that promise to be of general
importance and which the bureau is equipped to prosecute. It has
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“been necessary, however, to point.out to the industry that while there
are problems that the bureau can attack properly, there are others
that the industry must solve for itself. The latter generally are not
of a technological nature but are purely matters of management,
wherein great savings may be made by applying sound business prin-
ciples. The -bureau’s technologists are fitted to point out to the
industry the sources of loss in a plant, but the prevention of the loss
is a problem to be solved by the persons affected.

A prominent feature of this year’s work has been the greater num-
ber of contacts made in the field, whereby the problems of the indus-
try have been learned first hand. Manufacturers of equipment have
been informed of opportunities to introduce their products to the
fishing industries with mutual profit, and the bureau has itself tested
equipment when advisable and practicable. A temporary field lab-
oratory has been established at Reedville, Va., mainly to study the

roblems of the menhaden and by-products industries; another has

een established at Brunswick, Ga., for the study of shrimp by-
products problems; and a third at Erie, Pa., for investigations of net
preservation on the Great Lakes. :

During the fiscal year the entire personnel of the technological staff
changed, which considerably interrupted the progress of work. For-
tunately this was not a sheer loss, because most of these men took posi-
tions in the fishery industries, where their previous training is stlll)l of
benefit to the fisheries; but the progress of the bureau’s work has been
disturbed seriously, none the less, principally because the bureau has
been understaffed with technologists, particularly in the junior and
fssistant grades, more of whom are needed urgently to minimize such

osses. :

Net preservation—The work on net preservatives has reached such
a point, in the case of trap nets in salt water, that final tests will be
made soon to determine the virtues of various treatments upon a cost
basis alone. Nearly 100 differently treated samples of twine were
exposed at the Beaufort (N. C.) station during the last year. Test
panels containing 10 of the most. premising treatments have been
placed in commercial fishing locations in order to determine the cheap-
est and most efficient. preservative. -The results-of these final tests and
the experiments leading to. them will be published as soon as war-
ranted, for work of this nature is inevitably slow because of the time
required to produce sufficient deterioration in the exposed samples.
The formula of a satisfactory treatment has been published, pending
further developments. This preservative is of very general utility
and costs approximately one-third as much as the best commercial
treatment heretofore available. It consists of cuprous and mercuric
oxides and tar. The solvent is water-gas tar oil, which is cheap
though not always easily available. No -other solvent is quite as
efficacious. - ' : : :

. The problem ‘of preserving nets in fresh water has not reached as
satisfactory a stage as the work upon gear exposed in salt water.
This is due, in part, to the lack of proper experimental conditions
* (which will be remedied by an investigation recently begun on Lake
Erie) and in part to the more severe conditions encountered.. The
results of the bureau’s previous investigations show that the working
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life of a net is less if it is exposed continuously than if it is immersed
in the water intermittently for the same number of hours. In prac-
tice this means that frequent lifting, washing, and drying of nets is a.
very important procedure and nearly as valuable as the preservative
treatment itself. ‘

By-produots—The reduction of fish into oil and scrap or meal is a
large industry of long standing, yet it still presents many formidable
problems. - In the case of the menhaden industry, the irregular su})-
‘ply is responsible for an excessive overhead cost.. This year the tech-
nologists have striven to decrease labor costs by showing that appro-
priate machinery can be installed and by advocating the use of a
simple cost system to detect unsuspected expensive operations. The
relation. between care in operation of existing equipment and. the
quality of the resulting o1l has been emphasizeg. These points were
stressed because they promised immediate profits to owners.

The salvage of small quantities of market waste and unmarketable
or rough fish or of waste produced on shipboard is another problem
to which attention was given. Iowever, investigation indicates that
existing machinery for this purpose is 100 expensive to be practical,
and at present the only method of salvage is to make “acid scrap.”
Larger and more constant supplies, such as those originating from
filleting, plants, justify the use of a vacuum dryer, and a number have
been installed. - Experiments have been conducted upon vacuum dry-
ing and the best conditions for the process found. However, the
design of commercial sized plants does not seem altogether satisfac-
tory from the standpoint otp economy of time .and power and hence
exhaustive studies of cost will be made. Another difficult problem is
that resulting from the rapid accumulation of salmon waste in com-
gur};ities so isolated that labor is expensive and transportation costs
‘high.. . : :

The white meal produced by the vacuum process from haddock and
cod waste is a most excellent stock feed. It is valued highly abroad
{especially in Germany, where it is used extensively for hog feeding)
as a protein supplement for cereals, as it also produces a sturdy
frame and prevents deficiency diseases because it brings with it from
the sea elements necessary to normal life. Many elements are not
found in proper proportions in the usual feed of farm animals; iodine,
for instance, may be absent and goiter result, or calcium may be
deficient and bone formation (ang general health) be faulty as a
conseqyence.. .There are many publications to show that fish meal
prevents such results'and the bureau has given them wide circulation
and also supplied experimenters with material for trial. While
American producers exYorted considerable fish meal in 1927, the 1928
production probably will be absorbed more freely in this country, and
already some has been imported. o

Nutritive value of fish—The work in this field consisted mainly in
“biological analyses” of the proteins of haddock and herring and
indicates that these are excellent supplements for cereals, comparing
favorably with steak, liver, or kidney. They do not supplement
legumes well, however. Other:metabolism studies will be made, as
feeding experience has shown fish meal to be most effective in
promoting growth. :
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Improved handling of fresh fish—Important advances have been
made in the marketing of fresh fish, notably in the development of the
filleted and packaged product. The highly perishable nature of this
commodity calls for the most careful handling on shipboard, in the
wholesale houses, and in transit overland. Particular attention is
being given the New England vessel fisheries through the establish-
ment of an office on the '}g_*»ost,on Fish Pier, where a technologist and
an assistant are studying conditions both on shipboard and ashore.
It is expected that this will result in the application of scientific
principles to the handling of sea foods in such a way as to insure
their delivery to inland eonsumers-in the best condition. The im-
mediate application of improved methods of caring for fresh fish is
important, but the trend of developments in'the fisheries indicates
that the future need will be still greater as it becomes necessary to fish
on more distant grounds. In six years the packaged-fish trade has
grown to an industry utilizing about 75,000,000 pounds of-fish an-
nually. With expansion in fish consumption and the extension of the
fishery will come the necessity for refrigeration-and insulation on
shipboard, in view of which there can be little doubt concérning the
urgency of technological research-in this field.

MERCHANDISING FISHERY -PRODUCTS

The bureau’s program of surveying the trade in fishery products
in the principal cities was continued during 1927 by surveys of St.
Louis, Mo., Jacksonville, Fla., and Atlanta, Ga. Detailed results of
these studies were published in Bureau of Fisheries Documents Nos.
1026, 1036, and 1039. In addition to these, a survey of the packaged-
fish trade was completed and published as Economic Circular No. 63.

TRADE IN PACKAGE FISH PRODUCTS

In September, 1921, a Boston firm began shipping fillets of fish
wrapped in parchment paper and packed in wooden boxes holding
about 20 pounds of fish. In February, 1922, another Boston firm
began packing these parchment-wrapped fillets in tin containers
packed in large wooden shipping cases surrounded with ice. Out of.

- this departure from usual practices a great industry has grown. By
1926 about 40 firms were engaged in the business, which utilized about
46,000,000 pounds of fresh and frozen fish in the round and produced
about 18,300,000 pounds of prepared products. In 1927 no less than
75,000,000 pounds of fresh gsh were used in this trade. This is the
most significant development in the fishing industry in a quarter of a
century. Packaged fish have the advantage that they meet the
requirements of the housewife, retail stores, and Eublic eating places
-for a sanitary, cartoned, unit package, wholly edible, easily merchan-
dised,- and prepared for the table. “Packaging fish reduces trans-
portation costs to a minimum and concentrates the waste at the point
of production, where it can be utilized economically. It opens the
way to direct advertising of individual products, permitting the use
of trade-marked wrappers, cartons, containers, and shipping cases,
which may carry printed or lithographed trade names as well as the
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name and address of the producer. With the further development of
rapid freezing processes, this innovation opens the markets of the
world to fresh and frozen fish. Preparing and packaging fresh and
frozen fishery products at points of production will make it possible
to utilize edible, nutritious fish, whose qualities heretofore have not
been known or fully appreciated. Ultimately it should be possible
to market every edible fish taken in the commercial catch, and it is
believed that much of the future of the trade in package fish rests
in marketing these varieties. ’

ALASKA FISHERIES SERVICE

FISHERY LAWS AND REGULATIONS -

Administration of the laws and regulations for the conservation
of the fishery resources of Alaska in 1927 involved no change in
policy from that followed since the passage of the fisheries act of
June 6, 1924. The requirement of a minimum escapement of 50 per
cent of the salmon necessitated additional restrictions on fishing
-operations in various localities. During the salmon-fishing season,
the Commissioner of Fisheries spent several weeks in Alaska observ-
ing conditions and initiating modifications in the regulations neces-
sary to meet changing requirements.

lgevised fisheries regulations were issued December 12, 1927, to be
effective in 1928. Further restrictions were placed on the use of
traps in waters where these had threatened the depletion of the
salmon runs. Seventeen additional localities were closed to commer-
cial fishing, but five of those previously closed were opened to fishing
‘with limited forms of gear or for part of the sedson. .

Patrol of the fishing grounds was maintained throughout the
season of 1927, and several violations were reported, most of them in
connection with the taking of salmon for commercial purposes dur-
ing weekly closed periods. . There were 13 regular and 151 temporary
employees identified with this work, besides the crews of 11 bureau
vegsels and 10 chartered boats. Several small launches also were
used- in the patrol. Markers were erected at the mouths of salmon
streams and at the limits of other closed waters.

SALMON HATCHERIER

At the Government hatcheries at Afognak and McDonald Lake,
24,465,400 red-salmon eggs were collected in 1927. In addition, about
1,000,000 steelhead-trout eggs were secured and shipped to Seattle.-
At the one privately owned hatchery operated during the year
20,240,000 red-salmon eggs were collected. The operation of
hatcheries by the Alaska Territorial Fish Commission has been dis-
continued, the work in 1927 consisting only of handling the eggs
taken in the preceding year and the fry hatched therefrom.

SBPECIAL STUDIES AND INVESTIGATIONS

Ten weirs for the cquhting of salmon ascending to the spawning
grounds were maintained as follows: Anan Creek, southeastern
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Alaska ; Karluk River, Chignik River, two streams tributary to Olga
Bay, Morzhovoi Bay, Thin Point Lagoon, Chinik Creek, and English
Bay in central Alaska; and Ugashik River in western Alaska. The
data obtained permit the establishment of the ratio of escape to catch
in a given season and, assembled for a period of years, furnish valu-
able information as to the probable return from & known escapement, .
or in other words, the number of spawning fish necessary to maintain
the run at its normal size. Undetermined ard extraordinary factors,
of course, may influence the return, as indicated by the greatly
diminished run of humpback salmon in southeastérni Alaska in 1927,
where a good yield had been predicted in view of the generally
adequate escapement in 1925.

Further investigations were made in connection with salmon life-
history studies, which included collections of scales and examination
of the stomach contents of a number of red salmon. To secure in-
formation with reference to migration routes, 5,148 salmon, chiefl
humpbacks, were tagged in southeastern Alaska and 700 at Ugani
Bay, Kodiak Island. Studies of the herring and clam fisheries of
Alaska likewise were continued.

PRODUCTS OF THE FISHERIES

Although nearly all branches of the Alaska fishery industry in 1927
showed an-increase in the number of plants operated and persons
employed, there was a. decrease of 26.5 per cent in the total value of
the fishery products. :

Canned salmon, the most important product, decreased from the

record pack of 6,652,882 cases in 1926 to 3,572,128 cases in 1927, or
approximately 46 per cent. The pack of cohos increased about 25
per cent and that of kings 34 per cent, while reds decreased nearly
39 per cent, chums approximately 44 per cent, and humpbacks 57
per cent. As compared with the average for the five years from
1922 to 1926, inclusive, the entire pack decreased 31 per cent. The
chief cause of the decreased output was the inexplicable scarcity of
humpback salmon in southeastern Alaska. A contributing factor
was the lighter run of that species that occurs in central Alasks in
alternate years, although it is noteworthy that the catch of hump-
back salmon in that district was about 80 per cent greater than that
of 1925 and has been exceeded only by the catches of 1924 and 1926.
Moreover, the runs of. red salmon were smaller generally throughout
the Territory than in the preceding year. The total value of the
fishery products of Alaska in 1927 was $40,163,300. The value of
the catch to the fishermen was approximately $13,812,000. There
were 28,872 persons employed in the various branches of thc.in-
dustry, as compared with 28,052 in 1926. . .
- The extent and condition of the Alaska fisheries in 1927 and of
the aotivities of the bureau under the laws and regulations for the
protection of the fisheries are covered in detail in the annual report’
of the Alaska service for that year.?

2 Alaska Fishery and Fur-Seal Industries in 1927. DBy Ward T. Bower. Bureau of
Fisheries Document No. 1040.
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 ALASKA FUR-SBAL SERVICE

-The namber of fur-seal skins taken at the Pribilof Islands was
again materially larger than in the preceding year, and increased
takes may reasonably be expected annually in the future. The con-
stant dgrowth in the fur-seal herd, as. a matter of course, will be re-
flected in larger numbers. of surplus males available for commercial
use. Close attention was given to the fox herds.on the Pribilof
Islands, the work being incidental to sealing .operations and produc-
tive of considerable revenue both: to the Government and to the
native inhahitants. - : v

"The work of constructing improved roads to shorten seal drives
and " facilitate transportation of the sealskins from the killing
grounds to the salt houses was retarded somewhat as a result of the
late spring, the presence of ice about the islands delaying the de-
parture of temporary native workmen from Unalaska to assist in.
this project. A late start likewise was made in the construction of
new buildings and other improvements, but fair progress was made
during the season. Several houses for natives on.both islands were
completed, as well as a dwelling for white emplogees a warehouse,
and additions to the schoolhouse and garage on St. é‘reorge Island.
Some of these structures were begun in 1926. ,
" Schools and medical service, in addition to food, fuel, clothing,
and- shelter, were provided for the native population of the islands,
which now numbers 358 persons. In return, the natives perform
the general work under the supervision of a staff of white employees.:
Special compensation was ‘made, as heretofore, in. the way of cash
palg'ments of 75 cents for each sealskin and $5 for each fox:skin-
taken. - . . ) i .o

Through the cooperation of the Navy Department, the annual sup-
plies for the Pribilof Islands were transported.from Seattle, Wash.,
qn-the U. S. S. Vega, and the fur seal and fox skins then read& for
shipment were- brought to-the-States on the return voyage. Valu-
able-service was-rendered. by the Coast Guard.in connection with the
fur-seal-patrol. .

SBAL :HERD,

::The computed number of animals in the Pribilof Tslands fur-seal
herd on August .10, 1927, was 808,870, an increase -of 47,589, or 8.25
per <ent, over the corresponding figure-for 1926.

"TAKE.OF SEALSKINS

-In the calendar year 1927.there were taken on the Pribilof Islands .
24949 fur-seal skins, of which 19,000 were from St. Paul Island and

5,942 from St. George Island. This ‘was an-increase of 2,811 over

the. number. taken in 1926. Aside from a few animals accidentally

and unavoidably killed, commercial killings. of fur seals were limited

to 3-year-old males and 1,000 2-year-old msles, the latter being taken

to determine comparative values of skins from fur seals of these

ages.
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MARKING RESERVED SEALS

The number of 8-year-old male seals marked in 1927 for the
breeding reserve was 9,090, of which 6,847 were on St. Paul Island
and 2,243 on St. George Island. With the exception of 200 seals
that were branded with a hot iron on St. Paul Island, all were
marked by shearing a patch of fur.

SALE OF SEALSKINS

On October 8, 1927, at public auction at St. Louis, Mo., 7,280 black-
dyed and 3,058 logwood brown-dyed skins were sold at a gross price
of $386,529. At the same time 123 black-dyed and 9 raw-salted
Japanese fur-seal skins sold for $2,881.50. These 132 skins were the
United States Government’s share of sealskins taken by the Japanese
Government in 1926. In addition, 1 confiscated fur-seal skin, dyed
blacg, was sold for $26.50, and 2 confiscated sea-otter skins were sold
for $92,

. At a second sale, held on May 14, 1928, 5,995 black-dyed and 2,987

logwood brown-dyed skins were sold for $381,572, as well as 3 con-
fiscated sealskins (of which 2 were dyed black and 1 was dressed in
hair), which brought $51.50. ;

'FOXES

- The feeding of foxes on the Pribilof Islands, which is carried on
when it appears that the natural food supply is insufficient, was con-
tinued on both St. Paul and St. George Islands in the winter of
1927-28, preserved seal meat and specially prepared food being used.
Five hundred and eighty blue and 20 white fox skins taken in the
season of 1925-26 were sold at public auction on October 3, 1927.
The blue pelts brought $32,128 and the whites brought $948.50, a
total of $33,076.50. On May 14, 1928, there were sold at public
auction 758 fox skins taken in the season of 1926-27, of which 728
g{l;ues brought $44,657 and 30 whites brought $1,439, & total of
6,096. ’ _
- In the season of 1927-28, 47 blue and 15 white fox skins were
taken on St. Paul Island and 231 blues on St. George Island, a total
of 293 skins. One hundred forty'nine foxes on St. Paul Island
and 336 on St. George Island were trapped, marked, and released
for breeding purposes. The breeding reserve also included animals
that were not captured in the traps.

FUR-SEAL SKINS TAKEN BY NATIVES

Under special privileges accorded them by the provisions of the
North Pacific Sealing Convention of July 7, 1911, Indians took 282
skins in waters off the coast of Washington and 543 in southeastern
Alaska waters during the spring migration of the fur-seal herd in
1927. Through the courtesy of the Department of the Interior, the
superintendent of the Neah Bay Indian Agency authenticated the
skins taken by Indians living on reservations in the State of Wash-
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ington. A representative of the bureau at Sitka, Alaska, authenti-
cated the skins taken in that vicinity. An official report stated that
1,476 fur-seal skins were taken by natives of British Columbia in
1927.

FUR-SEAL PATROL

The usual patrol was maintained by vessels of the United States:
Coast Guard during the spring migration of the fur-seal herd
through waters off the Pacigc oast States, British Columbia, and
Alaska, and while the animals were in the vicinity of the Pribilof
Islands. Two of the bureau’s vessels were engaged in the patrol in
southeastern Alaska while sealing operations were being carried on
by Indians in that district, and the Brant was likewise employed off
the coast of Washington.

PROTECTION OF SEA OTTERS, WALRUSES, AND SEA LIOXNS

No change was made in the regulations for the protection of sea.
otters, which prohibit the killing of these animals at all times. Re-
vised regulations for the protection of walruses and sea lions were
issued as of May 1, 1928, extending the closed season on these animals
for another. two-year period. However, the regulations permit the
killing of walruses and sea lions by natives for food or clothing, or
by miners or explorers when in need of food, and the collection of
specimens for scientific purposes under permits issued by the Secre-
tary of Commerce. The killing of sea lions by anyone in the pro-
tection of property or while such animals are actually engaged in
devastating runs of salmon is permitted.

VESSEL NOTES

The Albatross I{ continued the fishery investigations in North At-
lantic coastal waters during the surnmer and fall months, making
nine cruises in the area between the capes of the Chesapeake and
Mount Desert, on which 7,417 fish were taken, tagged, and liberated.
During March and April the steamer was lent to the New York
Zoological Society for an expedition to the Galapagos Islands, Ecua-
dor, to obtain, for breeding purposes, a supply of the giant tortoises
indigenous to those islands. Over 100 specimens were secured, which
have-been. colonized .in suitable places-in the United States with the
object of perpetuating the species, which is valuable for food. The
expenses of the trip were met by the zoological society. During the
year the Albatross Il steamed 13,835 miles.

The steamer Phalarope has been used, as in past years, for fish-
cultural work on the Potomac River and at Woods Hole, Mass., and
in connection with the biological studies carried on at the latter point.
The steamer Shearwater was operated on Lake Erie as a tender for
the Put in Bay (Ohio) fish-cultural station.

Fourteen vessels of the Alaska service cruised more than 86,000
nautical miles in the fiscal year 1928. Of these, the Brant covered
more than 12,000 miles and the Eider and Widgeon each more than
11,000 miles. The Eider continued as local tender for the Pribilof
Islands with base at Unalaska. This vessel, however, by reason of
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long-continued service under severe ice and weather conditions, should
be replaced by a new, larger, and more heavily powered craft.

Two new vessels, the %‘eal and the Crane, made their initial voy-
ages in Alaska in May, 1928, the Teal for duty in the Cook Inlet
district and the Crane in the Alaska Peninsula region. The Teal,
which was completed at North Bend, Oreg., in 1927, is 78 feet in
length and 18 feet in breadth, and has a 150-horsepower full Diesel
engine. The Crane was completed at Port Blakely, Wash., in 1928
and is 90 feet in length, 20 feet in breadth, and equipped with a
200-horsepower full Diesel engine.

Installation of a new engine in the Petrel was completed in time
for service in southeastern Alaskd in September. Other vessels en-
gaged in fishery protective work in this district were the Awukles,
Brant, Kittiwake, Mwrre, and Widgeon. The Kittiwake and Brant
were used in central Alaska, the former in Cook Inlet region during
part of the 1927 season and in Prince William Sound in the spring
of 1928; the Brant cruised as far west as Kodiak Island in connection
with an investigation of fishery conditions. The Blue Wing was
engaged in patrol work in the Kodiak-Afognak district, the /bis at
Chignik, the Merganser in the Alaska Peninsula region, the Scoter
on Bristol Bay waters, and the Zern on the Yukon River.

In addition to their operations in connection with the fisheries, the
Auklet and Widgeon alternated in the seal patrol in waters off the
coast of southeastern Alaska during the spring migration of the fur-
geal herd, and the Brant was similarly employed off the coast of
‘Washington. .

The Lider, Murre, and Kittiwake weve given a general overhauling,
and alterations to the pilot house were made on the Brani. The
Widgeon was overhauled at Juneau and the Auklet at Wrangell.

The steamer Halcyon, built in 1917, was condemned and sold dur-
ing November, 1927. The vessel was well built but of such peculiar
design that.experience had shown that she was not adapted for the
bureau’s needs under present conditions. During the year two worn-
out motor boats were disposed of. A 46-foot motor “cruiser” was
added to the equipment of the Beaufort (N. C.) biological station.
The bureau’s fleet now consists of 4 steamers, 3 auxiliary schooners,
and 75 motor craft, ranging from 20 to 101 feet in length.

APPROPRIATIONS

The appropriations for the bureau for the fiscal year aggregated
$1,948,568, as follows:

Salaries o e $719, 668
Miscellaneous expenses : .
Administration_ . 4, 400
Propagation of food fishes___ . _ . __ 487, 000
Maintenance of veSSelS- . e 146,000
Inquiry respecting food fishes_ .. o .__ 77,000
Tishery industries____ . 25, 000
Protecting sponge flsheries. .. __ . _______________ ... __ 2, 500
Protecting seai and salmon fisheries of Alaska______________________ 332, 000
Upper Mississippi River fish-rescue station_________________________ 265, 000
Power vessel for Alaska fisheries__._______________________________ 60; 000
Fish-cultural station in Nebraska .. ____ . _________________.__.__ 35, 000
Fisb-cultural station {n Oklahoma_._.___ . ___________ ________________ 35, 000

1, 948, 568
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In conclusion, tribute should be paid the efficiency of the bureau’s
personnel and the beneficial effects of reclassification in reducing
turnovers and in encouraging the scientific personnel to accept such
employment as a career.

Very truly yours, Hexry O’MaLL
EN ALLEY,

Commissioner of Fisheries.
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INTRODUCTION

The present survey is the ninth of a series of trade investigations
made by the Bureau of Fisheries, the cities previously canvassed
being Louisville, Pittsburgh, Chicago, Minneapolis, St. Paul, Seattle,
Boston, New York City, and St. Louis. The following report is based
on the calendar year 1926 as to amounts of fishery products handled
and the fall of 1927 for marketing conditions.

The writer wishes to express his appreciation to the fisheries trade
in Jacksonville for its interest, cooperation, and many courtesies
extended while this study was being made. Thanks are especially
due the staff of the Southern Fisheries Association in Jacksonville for
supplying valuable data and suggestions, which have contributed to
the success of the undertaking.

The city of Jacksonville, Fla., popularly known as the ‘“gateway to
Florida,” is situated in the northeastern section of the State on the
St. Johns River, 18 miles from the Atlantic Ocean. By passenger
train Jacksonville is 26 hours from New York City, 20 hours from
Washington, D. C., and 39 hours from Chicgﬁo.

As the waters in the vicinity of Jacksonwville support no extensive
commercial fisheries the wholesale fish dealers there may be considered
essentially as assemblers and distributors rather than producers. This
is indicated by the fact that only 5 per cent of the fishery products
handled by them are produced in the immediate vicinity and over 60
per cent of the products they receive are distributed to points outside
the city. Possibly no other city in Florida is so favorably situated
with respect to productive centers, transportation, and warehouse
facilities as is Jacksonville. It seems to the writer that the wholesale
fish trade here is just in its infancy and that one can look for greater
expansion there in the future. :

! Appendix I to the Report of the U. S. Commissioner of Fisheries for 1028. B F. Doc. 1036.
1



2 U. 8. BUREAU OF FISHERIES

FINDINGS

It has been found that—
 1.. The fisheries of 11 States and 1 Canadian Provinée supply Jack-
sonville with fresh and frozen fishery products. A '

2. During 1926, 502,000 pounds of fish were landed at Jacksonville;
8,965,000 pounds were received overland, of which 5,724,000 pounds
were reshipped, leaving 3,743,000 pounds consumed in Jacksonville.

3. Less-than-carload shipments from Florida producers are assem-
bled by wholesalers and forwarded in car-lot shipments.

4. Wholesale dealers in Jacksonville distribute fresh and frozen
fishery products to 25 States, the District of Columbia, and 1 Cana-
dian Province. :

5. The States of New York, Georgia, Florida, Pennsylvania, and
Missouri receive 60 per cent of the fish distributed from Jacksonville.

6. Mullet, Spanish mackerel, sea trout, fresh-water bream, -and.
shrimp constitute about 60 per cent of the fish distributed from
Jacksonville. . Coe

7. Wholesale stores are located on the waterfront, on railroad spur:
tracks, and near local consumer trade. :

8. Cold-storage facilities are available for freezing and storing
about 1,800,000 pounds of fish. This can be expande(% '

9. Ten varieties of fish constitute 75 per cent of the retail trade. .

10. Fish retailers show apathy toward making window displays of
fishery products.

11. Of the 24 retail fish stores handling fishery products every day
in the week, 12 catered to the colored population, 4 to the white
population, and 8 to trade of both races. . ' '

12. Sales in retail stores show that 68 per cent of the week’s trading
is done on Friday and Saturday. : o o

13. Only a small number of grocery and meat stores handle fishery
products. ’

14. Hawkers operate in the city streets from motor trucks and
horse or hand drawn vehicles.

15. Barrels predominate as shipping containers.

16. Per capita consumption of fish in the round is 25 pounds and
of the edible portion about 18 pounds.

RECEIPTS AND SOURCES OF SUPPLY

The fisheries of 11 States and 1 Canadian Province contributed in
supplying Jacksonyille with 9,467,000 pounds of fishery products
during 1926. Of this amount, 8,054,000 pounds, or 85 per cent, were
salt-water varieties and 1,413,000 pounds, or 15 %er cent, were fresh-
water varieties. Of the total products received, Florida provided the
largest supply, amounting to 8,445,000 pounds, or 89 per cent. This
consisted of 1,412,000 pounds of fresh-water and 7,033,000 pounds of
salt-water varieties and equals about one-tenth of the total annual
production of edible fish in Florida. Virginia sent the second largest.
supply, amounting to 803,000 K/(I)unds,- or 8.5 per cent, consisting
entirely of salt-water varieties. aryland was third and sent 118,000

ounds, or 1.2 per cent, made up wholly of salt-water varieties.
%ight other States and one Canadian Province contributed the
remainder, amounting to 101,000 pounds, or 1.1 per cent, which
consisted of 100,000 pounds of salt-water varieties and 1,000 pounds
of fresh-water varieties. Ranked in order of importance, they were
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Georgia, British Columbia, New York, New Jersey, North Carolma,
South Carolina, Texas Louisiana; and Massachusetts.

TaABLE 1.—Fresh and frozen fishery products received in Jacksonville during 1926

|
Source of supply Pounds %ﬁgggl‘ | Soures of supply Pounds %?rtg::lt
8.2 || New York...._..._.._..._.. 20, 000 0.2
&g All other States..........._. 1 26, 000 .3
1
g Total ... ... 9,467,000 | . 100.0

1 Includes fishery products landed direct at Jacksonville by vessels or fishermen.
? Includes fishery produots produced in New Jersey, North Carolins, South Caroliua, Texas, Louisiana,
and Massachusetts, named in order of importance.

TABLE 2.—Fighery products recetved in Jacksonville during 1926, and sources of

supply,
=
F=3
1 SIRE £
Products oéuggggg‘g
'S'g,q,q“—-v-s?‘g 3
EiEIE|E B |5 s AR RE:
Rjlo|&|z|F|s|zlz{8|S|&|a

LR R

Bream, sall:-wnter.
Butterfish. ...o.o.. oo e mrree et X e e e e e
Catfish ____.oo___.ooooii) X evioisfoai e e e e
Crapple, ‘“‘perch”._.__. FUDRES SN RN RSO SN NURRPUN PN NI EUPIPN SO FUIP SRR FOUUU
(07 (1771 ) [ TR I S RORORUPR AOURUIO FRFOUIPIN PRSGRpn PPN DURPIN RPN RN EIPUU SO SO

Drum, red.. occoocceaiiacd| X femiciifomioanfeemmee e e oo e e e e e[ ee el
Flounder....._.__. JRRPRROION) ORGSR SRR (ORI FPOR A DURTIUON B S R [V RPN MU

King mackerel [ P R RO PR PR P
€13 019171, SRRSO IS S U FORRRIN NI PRI (PRI PPN NP NP IIP MRIIN RPN
Moonflsh_ ... X |oeeeilfeeoaodeoilll

h
Sheepshead, salt-water.....| X oo |oooo dooo o |aeoo i e fe e .
gnapper. msnxrove.... .............................
napper, 16d... o oooeoocion] X fooeooifeei e e et anee e eea e
Snook...

! Originated in Massachusetts.
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Production.—The waters of the St. Johns River, near Jacksonville,
support no extensive comunercial fishery, but several boats and fish-
ermen operating in near-by waters land their fares in Jacksonville.
‘These fares are then sold to local wholesalers, retailers, and peddlers.

TaBLE 3.—Fishery products landed at Jacksonville during 1926

Product Pounds Product Pounds

Black bass._ ... ..o 7,000
[0F:17: 7.1« 37,000
Craplpie, ‘“perch’’. —- 9, 000
Herring 29, 000
King whiting 88, 000

Ilet 222, 000
8ea trout 27, 000

RECEIVING POINTS AND METHODS OF TRAﬁSPORTATION

‘Of the total fresh and frozen fishery products received in Jackson-
ville, 8,480,000 pounds, or 90 per cent, were carried by express,
887,000. pounds, or 9 per cent, by freight, and 100,000 pounds, or 1
per cent, by motor truck.

Express shipments.—The vast majority of express shipments
(originating in Florida as well as from points in other States) were
carried in %ess-than-carload lots. Those carried by the American
Railway Express Co. are received at its terminal in the vicinity of
Bay and Myrtle Streets, while those carried by the Southwestern
Express Co. are received at its terminal in the vicinity of Bay and
Jackson Streets. The former terminal is about 114 miles and the
latter about 1 mile from the majority of the wholesale houses. Fish
arriving by express by either of the two express companies is unloaded
at the respective terminal. Following the general rule, less-than-
carload lots are carted by the express carrier to the consignee’s door
without further charge than that included in the regular tariff rate.
In some cases, if delivery by the express company is slow, consignees
will call at the terminals for their shipments. No allowance is made
to consignees for performing this cartage service. When express
shipments arrive in carload lots and nondelivery from the terminal
to the consignee’s door is specified, a charge is made by the express
company for intracity delivery. In some cases a carload shipment
is composed of parcels for various consignees, in which case the ex-
press companies allow intracity delivery on the goods of one party
without further charge. Consignees obtaining this service usually
receive the largest shipment in the particular car; the other con-
signees are responsible for the cartage of their goods from the ter-
minal to their establishments.*

Freight shipments.—~Freight shipments originate mainly at points
on the Pacific coast, in Virginia, and a comparatively small quantit
in Florida. They are received over three main routes from the nort
and three from the south or west. When freight shipments arrive in
Jacksonville they are handled by a terminal railroad company, which
transfers them from the carriers’ terminals (situated in various sec-
tions of the city) to spur tracks at the wholesale market or cold-
storage warehouse. The spur tracks at the wholesale market are
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owned by a certain railroad system, while those at the. public cold-
storage warehouse are owned by the firm that operates the warehouse.

Freight shipments that are to be unloaded at the wholesale market
are taken there without further charge if carried by the railroad
system owning the spur tracks or if the shipment originated at.a
point competitive with the railroad system owning the spur tracks.
A charge of $2.25 per car is assessed in other cases. No charge is
made for transferring a car to the spur tracks at the public cold-
storage warehouse, as these spur tracks are owned .by the company
that operates the warehouse. Some carload freight shipments of
fishery products passing through Jacksonville, billed.from southern
points to points east or west, are opened in Jacksonville and partly
unloaded en route by local dealers. Sometimes quantities of fishery
products are added. Freight charges on this type of shipment are
assessed at the carload rate that applies from the first shipping point
to final destination plus a stop-over charge of $6.30 per car. Only
one such stop-over is allowed, and then only when the stop-over
point is not out of route or at a point. requiring back haul: This
arrangement is advantageous to shippers, in that they obtain the
benefit of a carload rate on shipments that ordinarily would move at -
the less-then-carload rate, thereby effecting a considerable saving in
transportation charges and permitting a through carload rate.on the
remaining contents of the car from the point of origin to destination.

While %acksonville has direct rail communication with most of the
large fish-producing centers in Florida, comparatively little advantage
is taken of these facilities for pooling less—tﬂa.n-carload shipments for
several Jacksonville dealers into one carload shipment. In msany
instances various dealers will order shipments from the same dealer
in a producing locality at the same time. These individual shipments
are sent in less-than-carload lots with the subsequent higher tariff
rate applying, when, if occasion warrants, they could be shipped by
carload freight or express and billed to one consignee at destination,
thereby obtaining the lower tariff rate applying on carload shipments.

" Motor-truck shipments.—Motor-truck shipments originate at neéar-
by production points; such as Fernandina, Mayport, and Fort George.
Most of the products carried in these shipments are received by local
wholesale firms, while in some instances they are sold by peddlers
direct from trucks. Some retailers operate a regular motor service
from }iﬁoduction centers direct to their retail stores where the products
are sold.

RESHIPMENT AND DISTRIBUTION

Favorably situated with respect to production points and having
ample rail facilities, Jacksonville has become an important distribu-
tion point for fishery products from Florida. Trunk-linerailroadsfrom
the production centers on the east and west coasts and from central
Florida converge there, while outgoing trunk lines extend to most of
the important cities of the country to the west, north, and northeast.
This makes it possible for Jacksonville dealers to assemble less-than-
carload shipments originating in Florida into carload shipments and
to bill direct to New York City, Philadelphia, Washington, and other
points. Thus small Florida producers shipping only a few barrels
at a time are able to obtain a carload rate on their products from
Jacksonville to destination. Producers taking advantage of this
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-arrangement usually ship on consignment, in which case charges
for the less-than-carload transportation of their product to Jackson-
ville and for the carload transportation to destination are deducted
from the selling price of the product. The saving to small producers
is considerable compared with what the less-than-carload transporta-
tion charges from production points to destination might be.

Duriug 1926 wholesale dealers in Jacksonville distributed 5,724,000
pounds of fishery products to 25 States, the District of Columbia, and
one Canadian Province. Over 95 per cent of these products orig-
inated in Florida. Of the amount distributed, 3,924,000 pounds
were reshipped by express and 1,800,000 pounds by freight.

Shipments to be .transported by express in less-than-carload lots
are carted by the express carriers from the shippers’ establishment
to their terminals at no cost to shippers. Carload express shipments
are carted by express carriers from wholesale establishments to ex-
press terminals at no cost to shippers only when the tariff rate apply-
ing on the carload shipment is the regular less-than-carload commogity
rate or the less-than-carload class rate. :

Shipments to be transported by freight in carload or less-than-
carload lots are privately carted by ‘individual shippers between
whoigsa.le establishments and team tracks at freight yards or spur
tracks.

Shipments can be loaded directly into freight or express cars
switched to the spur tracks at the wholesale market or at the public
cold-storage warehouse. The switching charges assessed by the
terminal railroad company performing this service are $2.25 per car
unless the shipment is destined for a point on the railroad owning the
spur tracks or to a point competitive with the railroad owning the
spur tracks, in which case there is no switching charge. No charges
are assessed for switching from the spur tracks at the public cold-
storage warehouse. .

While Jacksonville has direct vessel transportation service with
Baltimore and other Atlantic ports, there is no movement of fish on
these steamers because they have no refrigeration. Unsuccessful
efforts have been made to get the steamship lines to put in refrigera-
tion necessary for the handling of fish shipments.

Reshipment by States.—The State of New York received the largest
amount of fish distributed from Jacksonville in 1926, amounting to
‘1,324,000 pounds; Georgia ranked second, receiving 721,000 pounds;
Florida was third with 671,000 pounds; Pennsylvania was fourth
with 427,000 pounds; and Missouri was fifth with 330,000 pounds.
Twenty other States, the District of Columbia, and a Canadian
‘Province received 2,251,000 pounds.

As a rule those States immediately surrounding and including
Florida represent the section where sh'pments are made direct to
retailers or consumers. Usually these shipments are moved by
express in -less-than-carload lots, No comprehensive study was
made of the number of towns in these States receiving fish from
Jacksonville, but from general knowledge it is believed that virtually
.every town with a.population of 10,000 or more in Florida, Georgia,
and Alabama receives fish: from Jacksonville. : ‘

In the States more remote to the north and west Jacksonville fish
:dealers make ‘their contact mainly with wholesale fish dealers in the
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larger cities. These latter dealers in turn resell to retailers and
consumers in their respective cities and to those in close proximity.
In most instances the shipments moved from Jacksonville by freight
in car lots are forwarded to points in the more remote States. ’

TABLE 4.—Fresh and frozen fishery ea])roducts distributed by Jacksonville wholesale
. fish dealers during 1926

Peor cent I : . Per cent
State Pounds of total State Pounds of total

1, 324, 000
721, 000
671, 000
427, 000

=t s €O
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1 Includes fishery products dls'trlbufé;i to MisslsSippl, Nebraska, Colorado, Texas, Kansas, Canada, and
‘Wisconsin, named in order of importance.

Reshipment by species.—The leading varieties of fishery products
reship(i)ed are those that originated in the State of Florida. Mullet
ranked first, with 1,370,000 pounds; Spanish mackerel second, with
662,000 pounds; squeteagues or ‘‘sea trout’’ third, with 654,000
gounds; resh-water bream fourth, with 372,000 pounds; and shrimp

fth, with 340,000 pounds. Twenty-six other fishery products,
amounting to 2,326,000 pounds, also were reshipped.

TABLE 5.—Freeh' and frozen fishery products distributed by Jacksonville wholesale
Jfish dealers during 1926

Per cent Per cent
Produot Pounds of total Product Pounds of total

2.9 84, 000 L6

1L 6 83, 000 1.4

1.6 82, 000 1.4

8.6 77,000 1.3

6.9 || Kingwhiting._......_...___ 71, 000 1.2

5.8 || Bream, salt-water.......... 62, 000 1.1

5.3 || Sheepshead, salt-water . 32, 000 .6

5.2 31, 000 .5

3.5 22,000 .4

3,2 171,000 L2
3.0

2.2 Total..cooeicminannn- 5, 724, 000 100.0
1.8

tIncludes quantities of the following products named in order of importance: Blue runuer, permit,
grouper, hickory shad, crevalle, mangrove snapper, black drum, turtle meat, and spot.

Form in which fish are received and reshipped.—The form in which
the various fishery products are received in Jacksonville is shown in
Tables 6, 7, and 8. Except for parchment-wrapped fillets of haddock
and unwrapped skinned catfish, the majority of the products are
received in the round or viscerated. Reshipments are made in the
same form in which they are received. Dealers in fishery products in

99296—28—2
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several inland cities have expressed a desire to have products pre-
pared to a greater extent at points of production. Producers per-
forming this service are finding a more ready sale for their products
with these inland dealers. ;
Shipping containers—Barrels with a capacity of 200 pounds of
fish predominate in incoming and outgoing shipments of fresh fish at
the Jacksonville market. Exceptions are halibut and salmon, which
are received in 300 and 350 pound boxes, and shipments of fish to
points in the Middle West which are forwarded in 100-pound boxes
with handles. Shucked oysters are received and reshipped in gallon
cans packed 10 to 20 cans to a barrel, in bulk, in returnable tubs, and
in the shell in 270-pound barrels. Shrimp are received in 125-pound
barrels, crawfish in 150-pound barrels, fillet of haddock in 20 and 30
pound tins in boxes, hard crabs in 150-pound barrels, crab meat in
1 and 5 pound tins in boxes or barrel