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DEPARTMENT OF COMMERCE, 
Bureau OF FISHERIES, 

Washington, July 2, 1928. 
The honorable the Secrerary oF COMMERCE. 

Dear Mr. Secretary: 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- 
petuity of our fishery resources, as a result of which Federai and 
State 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 fish 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. Asa 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 lar ge 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 dev elopments 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 character 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 adequate escapement “of salmon to the spawning 
grounds, as a result of scientific investigation of these fisheries, which 
is 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 i 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 
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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 large 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 cent of world 
production, for which the fishermen receive about $7,000,000. It 
is, 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 than 
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 
present 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 per 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 serious 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 die 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, 
roe Siti 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 1s a conspicuous characteristic that 
no doubt contributes toward the satisfying progress of the work. 
This condition is most favorable, for it 1s the 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. 

The salmon investigations have continued to yield detailed infor- 
mation concerning the routes of migration and the success 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 formerly 
devastating epidemics. Investigations of the marine fisheries of the 
Atlantic coast also are showing extremely promising results, espe- 
cially in the case of the macker el 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 
year. These are the investigations of the fisheries of the Great 
Lakes, with special reference to Lake Erie, and of the fisheries of 
the middle Atlantic coast from Cape Cod to Delaware Bay. 

FISHERIES OF THE NORTH ATLANTIC 

During the past year investigations of the migrations and other 
factors 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. 8. Albatross IT 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 // 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, tagging 
was undertaken on the Cholera Bank off western Long Island; and 
although the captures were few, very desirable data were collected 
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 species 
of fish, such as sand eels, which also occurred 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 were 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 larve in the sea during the spawning 
period, and to study the factors responsible for such success or failure 
im survival of the young. For this purpose the steamer Albatross II 
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 netting and the taking of oceano- 
graphic data concerning temperature, currents, etc. 
An investigation 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, embracing the taxonomic history 
with a 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 
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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 
largely to a survey of the region between southern Massachusetts 
and Delaware Bay to discover sources of unvublished 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 yield that have occurred in the past. Inasmuch as the 
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 Lone Branch, N. J., West Sayville and Montauk, N. Y., and 
Woods Hole, Mass. 

Tn 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 
could not 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 oreat 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 diffi- 
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, including 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 flounders, spot. 
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pinfish, and menhaden, all of which are of considerable economic 
value. 

The investigations of the bay scallop in North Carolina are virtu- 
ally completed. 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. 

Although practical 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 increase the 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 the 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, 
School of Medicine of the University of Pennsylvania, and additional 
experiments are being undertaken to determine the cause of the dis- 
ease and to effect a cure. 

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 
pounds annually. A report is nearly ready for publication summariz- 
ing 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 PACIFIC COAST AND ALASKA 

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 
Pacific coast. The chief aim 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 1 the spawning grounds 
in the Karluk region and the unusual productivity of Karluk Lake 
occupied the attention of investigators during the summer of 1927. 
Durmg 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. Analyses of the 
age composition of the catch will be extended to the Bristol Bay 
region also. 
The 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 is 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. 

In the States, salmon investigations have been conducted chiefly 
on the Columbia 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 her ring 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 herring 
has aroused the salmon and halibut fishermen to the danger of 
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 
necessarily to depletion, thus demonstrating the need for continued 
and more extensive study. 

Investigations of the clam resources of the Pacific coast have been 
divided between the coast of Washington and Alaska, where exten- 
sive and highly 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 
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State authorities for modifying the present laws. The successful 

regulations now in effect on the Alaska beds are 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 species, 

on the effectiveness of the present laws on size limits in protecting 

immature fish, and on the most desirable sizes of mesh to be recom- 

mended for commercial use in both traps and gill nets. Further 
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 cooperation were made and an extensive program of investiga- 
tion, with practical 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 has under- 
taken a study of the factors influencing the growth of fish im various 
lakes of diverse character. 
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 in 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 cf 1928. The program of 
surveys of mussel-supporting areas has been continued and close 
cooperation had with the conservation commissions of several States 
in perfecting the 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 
quantity of the product were offered to the interested persons. 
Special attention was given to the spawning and setting of oysters 
in Long Island Sound. It has been found that water temper ature 
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 spawning 
will occur, when the greatest number of oyster larvee will attach 
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 the summer of 1928. Further 
study of the effects of currents on the distribution of the oyster 
larve and the means of controlling setting have been made and will 
continue during the present summer. 

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 chemicals, particularly 
of chlorine, used in purification of the oyster, also were investigated. 
Tt was found that relatively high concentrations were not har mful but 
improved their keeping qualities during shipment and served to 
remove disease bacteria from polluted oysters. 

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 accomplshed 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 larve are most abundant. In addition 
to catching an abundant set, the bags permit the shells to be handled 
more readily than by the old method of scattering them over the 
bottom. Moreover, the bags can be placed on bars that at present 
can not be utilized otherwise. 

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 means or adapt methods 
developed in New England waters to conditions obtaining in the 
South. The study of the life histor y 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 a guide in the handling of the eggs; studies on nutrition, 
breeding, and rearing of fresh-water trout; studies 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 and 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 work 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. 

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 it is believed that by the proper use of 
forage fishes the output of fingerlings can be increased greatly. Both 
the golden 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 increase in length and weight in these ponds over those 
grown under natural conditions. 

Investigations on the diseases of fish have been continued. One 
particularly troublesome disease, for which treatment and cure have 
been 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 determine 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 

During 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 fish. An output of 7,036,317 000 fish and ¢ eggs, exceed- 
ing the record production of last year by more than 550,000,000, 
indicates that the facilities of the bureau are being utilized efficiently 
and fully. 
An analysis of collections of eggs, upon which the output is based, 

reveals certain changes in the relative 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 ciscoes in 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. Operations with the pike perch likewise were markedly 
successful. Collections of eggs of the various species of game trout 
were virtually on a level with those of last year. A much 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 flounder 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. 
A survey of the fish-feeding pr actices of various hatcheries 

throughout the country was made by questionnaire, which disclosed 
that 260 hatcheries fed about 6,880,000 pounds of 35 different mate- 
rials at a cost of $270,800. Of these foods, sheep plucks were used 
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, V1 irginia, “Minnesota, Wisconsin, 
Michigan, Colorado, and West Virginia, ‘and the work is still expand- 
ing. These establishments were furnished about 2, £675,000 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 project 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 STATES 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 most 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 a striped-bass 
hatchery in this State, the only one of its kind there. 

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 employee 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. 

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 propagation and by lending its 
patrol force, boats, etc., in handling the eggs. Shipments of rainbow- 
trout and steelhead-salmon eggs or fingerling largemouth blac!r 
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 their jurisdiction. 
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UPPER MISSISSIPPI WILD-LIFE REFUGE 

Contemporary with the acquisition of sufficient land, joint regu- 
lations for the administration of the Upper Mississippi Wild-Life 
Refuge, created under act of June 7, 1924, were issued by the Secre- 
tary of Agriculture and the Secretary of Commerce. The bureau 
has been acquiring boats and equipment for conducting 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 to propagate warm-water fishes in this region and. thereby 
avoid the necessity of distributing rescued fish from the overflowed 
regions. - Several sites for bass ponds have been selected and they 
will be developed as soon as possible. 

PROPAGATION OF PACIFIC SALMONS 

The success of propagating 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 
year). All of the salmon-propagating stations are rearing finger- 
lings 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 
flonders 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 also 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 increased over 100 per cent and amounted to 
48,031,000. 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 
the decline must be ascribed to a shortage of fish. Every effort was 
made to secure eggs, but changing conditions, particularly in the 
vicinity 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 | = : Cisco egg aa _ | Cisco egg 
Year fenicollee collections || Year BPE conee | collections 

| a 
1923 3 Boh pA eee 537, 546, 000 76, 800, 000 LOZ Res ae eke ee ae eee 252, 599,000 | 163, 700, 000 
TES ET Ree ee eee 481018; O00) |: 200;:790;\0005|| 192%... = sh eee 219, 023,000 | 243, 270, 000 
ileal < Ce ee ee -| 252, 925, 000 187, 800, 000 | TNC VCS. pes he Nae eel ee 198,017,000 ; 171,140,000 

In almost all fields the collections of lake-trout eggs were noticeably 
larger. The eggs received at the Charlevoix (Mich.) substation were 
of poor quality, but operations at the Duluth (Minn.) and Cape Vin- 
cent (N. Y.) stations were successful. The regulations enacted by 
the State of Michigan relative to the taking of eggs by commercial 
fishermen 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 
quality reduced the output of fry materially. There was a decline in 
the production of yellow perch, also, and carp hatching was almost a 
total failure. No attempt was made to hatch buffalofish eggs except 
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 
point where it has become an important factor in satisfying the 
bureau’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, 511% 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 eges 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 previous 
records, as was the case at Tupelo, Miss., where the output exceeded 
1,000,000. The San Marcos (Tex.) station also experienced a very 
successful year. Unfavorable weather conditions reduced the output 
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 Mississippi, 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 dir ectly connected 
with the fisheries. The annual landings of fishery products amount to 
approximately 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. 

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 dev elopments indicated by statistical data made 
available by the bureau 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 of 
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 in landings of haddock at New England ports, the variety 
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. ithe catches 
of bluefish, scup, and squeteagues suffered decreases of 72, 37, and 36 
per cent, respectively, but the catch of butterfish increased 18 per 
cent. The shellfisheries registered-saoderately increased production. 

The fish-canning industry y 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 
year in the last four years, with an output only half as large as has 
been 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 str iped and 
yellowfin varieties were packed. The halibut catch was shghtly 
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 its extension to the more westerly rounds. 

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 
fishermen 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. See- 
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 retur ns 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 Pacifie 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 
is 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 
1923 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 if so, 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 
$81,884,133, 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 w holly 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 1 in 1927, or 7 per cent more than those 
for 1926 and 18 per cent more than normal or the 5 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. 10384. 

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 $113,825 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 yield represents the largest catch in any 
year for which statistics are available, from 1910 to the present, but 
is 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. Of 
the amount sold, 252,463 pounds, valued at $752,435, were large wool; 
35,413 pounds, valued at $61,973, small wool; 65.429 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, 
scup, and squeteagues also registered severe reductions. 

Oysters, with a production of 39,511,192 pounds, or 5,644,456 
bushels, valued at $6,171,429, were the most valuable fishery pr oduct 
of these States. Others in point of value were clams, 1,745,212 
pounds or 207,931 bushels, valued at $722,422; flounders, 10, "520,292 
pounds, valued at $609,486; squeteagues or wealkfish, 9.400, 776 
pounds, valued at $600,994; haddock, 17,023.230 pounds, valued at 
$497,482; scallops, 1,415,292 pounds, or 235,882 bushels, valued at 
$375,879; lobsters, 1,119,144 pounds, valued at $330,567; and butter- 
fish, 4,088,702 pounds, valued at $320,250. 

FISHERIES OF THE GREAT LAKES, 1926 

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 important 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, 
7,363,000 pounds; and chubs, 7,048,000 pounds. The catch of lake 
herring was considerably more than i 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 ‘Vellow perch 
was the largest since 1921 and that of chubs the largest since 1918. 
The catch of cisco, which amounted to 3,022,000 pounds in 1926, was 
the smallest on record, representing a decrease of 47 per cent as 
compared 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 making investigations and spreading infor- 
mation concerning new uses for fishery products. To do this, the 
bureau supplies the industry with the best scientific information 
available and conducts investigations 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 
problems of the menhaden and by-products industries; another has 
been 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 staft 

changed, which considerably interrupted the progress of wor rk, 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 still 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 
assistant grades, more of whom are needed urgently to minimize such 
losses. 
Net preservation.—TVhe 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 promising treatments have been 
placed in commer cial fishing locations in order to determine the cheap- 
est and most efficient preser ‘vative. 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 e 

treatment itself. 
By-products.—The reduction of fish into oil and scrap or meal is a 

large industry of long standing, yet it still presents many formidable 
pr oblems. In the case of the menhaden industry, the irregular sup- 
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 oil has been emphasized. 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. However, investigation indicates that 
existing machinery for ‘this purpose is too 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 of 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- 
munities 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 hoe 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 (and general health) be faulty as a 
consequence. ‘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 exported considerable fish meal in 1927, the 1928. 
production probably will be absorbed more freely in this country, and 
already some has been imported. 

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 Boston 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 consumers 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. Im 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 concerning 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 fish 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 public 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 requir rements. 

Revised 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 season. 

Patrol of the fishing grounds was maintained throughout the 
season of 1927, and sever ral 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 
vessels 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 HATCHERIES 

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 eg@s 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. 

SPECIAL STUDIES AND INVESTIGATIONS 

Ten weirs for the counting 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 a known escapement, 
or in other words, the number of spawning fish necessary to maintain 
the run at its normal size. Undetermined and extraordinary factors, 
of course, may influence the return, as indicated by the greatly 
diminished run of humpback salmon in southeastern 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, chiefly 
humpbacks, were tagged in southeastern Alaska and 700 at Uganik 
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 Alaska 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 the in- 
dustsv, as compared with 28,052 in 1926. 

The extent and condition of the Alaska fisheries in 1927 and of 
the activities 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.’ 

? Alaska Fishery and Fur-Seal Industries in 1927. By Ward T. Bower. Bureau of 
Fisheries Document No. 1040. 
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ALASKA FUR-SEAL SERVICE 

The number 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 growth in the fur-seal herd, as a matter of course, will be re- 
Aected 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 inhabitants. 

The work of constructing improved roads to shorten seal drives 
and facilitate tr ansportation 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 Dative 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 
comp leted, as well as a dwelling for white employees, a warehouse, 
and additions to the schoolhouse and garage on St. George 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. 
Speci ial compensation was made, as heretofore, in the way of cash 
payments of 75 cents for each sealskin and $5 for each fox skin 
taken. . 
Through the cooperation of the Navy Department, the annual sup- 

plies for the Pribilof Islands were transported from Seattle, Wash., 
on the U.S. S. Vega, and the fur seal and fox skins then ready 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. 

SEAL HERD 

The computed number of animals in the Pribilof Islands fur-seal 
herd on August 10, 1927, was 808,870, an increase of 47,589, or 6.25 
per cent, over the corresponding figure for 1926. 

TAKE OF SEALSKINS 

In the calendar year 1927 there were taken on the Pribilof Islands 
24,949 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 males, 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 38-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 3, 1927, at public auction at St. Louis, Mo., 7,280 black- 
dyed and 3,053 logwood brown-dyed skins were sold at a gross price 
of $336,529. 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 
black, 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 
blues brought $44,657 and 30 whites brought $1,439, a total] of 
$46,096. 

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 Pacific Coast 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 LIONS 

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 IT continued the fishery investigations in North At- 
lantic coastal waters during the summer 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 IT 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 Hider and Widgeon each more than 
11,000 miles. The Hider 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 Zeal and the Crane, made their initial voy- 

ages in Alaska in May, 1928, the Zeal for duty in the Cook Inlet 
district and the Crane in the Alaska Peninsula region. The 7'eal, 
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 Alaska in September. Other vessels en- 
gaged in fishery protective work in this district were the Avws/et, 
Brant, Kittiwake, Murre, 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 
Chienik, 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- 
seal herd, and the Brant was similarly employed off the coast of 
Washington. 

The Eider, Murre, and Kittiwake were given a general overhauling, 
and alterations to the pilot house were “made on the Brant. The 
Widgeon was overhauled,at Juneau and the Avklet 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: 

SPU ETRE ek a oi See $719, 668 
Miscellaneous expenses : 
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ODA SeUbLOne Oe OO Cmts OS es 2 ee Nee en ee a 487, 000 
RESTON An Cem Ole VeSSCLe= sane ere ey 146, 000 
naive TeSpechines fOOdstSheS= a= ee 2 is 77, 000 
LP TIST ANP Yo ra YG RIS iia ES a ee a Pee eS 25, 000 
rOLechineasHonrerisherieges = we Je ee Te ee 2, 500 

Protecting seai and salmon fisheries of Alaska_________________ | 332, 000 
Upper Mississippi River fish-rescue station_____________________ 25, 000 
mamrer vessel for Alaska fisheries.......___.._...._.._ 60, 000 
eem-eniturdl station. Nebraska__-._-= 5 = 35, 000 
Pew tora) station jm Oklahoma. _-_-.__- 92 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, 
Henry O’Ma ey, 

Convmissioner 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 Chicago. 

As the waters in the vicinity of Jacksonville 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. 

1 Appendix I to the Report of the 1 U.S. Commissioner of Fisheries for 1928. B F. Doc. 1036. 

1 
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FINDINGS 

It has been found that— 
1. The fisheries of 11 States and 1 Canadian Province supply Jack- 

sonville with fresh and frozen fishery products. 
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. 

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 expanded. 

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. 

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 Jacksonville 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 per 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 pounds, or 8.5 per cent, consisting 
entirely of salt-water varieties. Maryland was third and sent 118,000 
pounds, or 1.2 per cent, made up wholly of salt-water varieties. 
Hight 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 



MARKET SURVEY, JACKSONVILLE, FLA. 3 

Georgia, British Columbia, New York, New Jersey, North Carolina, 
South Carolina, Texas, Louisiana, and Massachusetts. 

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

Source of supply Pounds Het cont 
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Maryland)... =... 2.122. 118, 000 12a 
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British Columbia__________- 25, 000 3 

Source of supply 

1 Includes fishery products landed direct at Jacksonville by vessels or fishermen. 
* Includes fishery products produced in New Jersey, North Carolina, South Carolina, Texas, Louisiana, 

and Massachusetts, named in order of importance. 

Per cent 
Pounds | of total 
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9, 467, 000 100. 0 

TaBLeE 2.—Fishery products received in Jacksonville during 1926, and sources of 
supply 
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1 Originated in Massachusetts. 
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Production.—The waters of the St. Johns River, near Jacksonville, 
support no extensive commercial 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... 220 eee eee | 7, 000 |) Shad 22+. 262 oe 2 Sas Se ee ee eet | 27,000 
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RECEIVING POINTS AND METHODS OF TRANSPORTATION 

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 less-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 1144 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 quantity 
in Florida. They are received over three main routes from the north 
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 Jacksonville 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-than-carload shipments for 
several Jacksonville dealers into one carload shipment. In many 
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 near- 
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 production 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. 
During 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 commodity 
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 
wholesale 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 products distributed by Jacksonville wholesale 
: fish dealers during 1926 

Per cent : Per cent 
State Pounds of total State Pounds of total 
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TUR OT ee Se ee eS 317, 000 Sy GmileAT KANSAS ES... 3.52 Fe es 30, 000 a 
OUPTTT Spe ee ee i el = 262, 000 ASG MTCHAN sa = 2. een soe 26, 000 aD 
District of Columbia- - - --_- 226, 000 So sOklahomay 22 So es 25, 000 .4 
Nerth- Carolina=-==-=-=:-2<: 217, 000 or8- All (other== 22-222. tee= ree 1 45, 000 i8 
Warrants oe oc 213, 000 Bol 
iid 2G ee rr 211, 000 3.7 A otalse a2 see tes 5, 724, 000 100. 0 
Seuth: Caroling = 2 = 190, 000 Be: 

1 Includes fishery products distributed to Mississippi, Nebraska, Colorado, Texas, Kansas, Canada, and 
Wisconsin, named in order of importance. 

Reshipment by species —The leading varieties of fishery products 
reshipped 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 
pounds; fresh-water bream fourth, with 372,000 pounds; and shrimp 
fifth, with 340,000 pounds. Twenty-six other fishery products, 
amounting to 2,326,000 pounds, also were reshipped. 

TaBLE 5.—Fresh and frozen fishery products distributed by Jacksonville wholesale 
fish dealers during 1926 

Per cent | Per cent 
Product Pounds aftotal’| Product Pounds Bi tatal 

DUR Se ee oe eee 1, 370, 000 9370H(Bluefishs= 423 ose 2 84, 000 1.5 
Spanish mackerel___________ 662, 000 O16] SE OM Dano Ses eee 82, 000 1.4 
REE OUG cere ee 654, 000 19.5. | Snook a ewe Soret ee es 82, 000 1.4 
Bream, fresh-water ---_____- 372, 000 6u5v} |) Stade oess, oo ee ee 77, 000 1.3 
odd tele spe Ree kee ee 340, 000 5.9 || King whiting .____________ 71, 000 1.2 
edisnapper! <= see a 325, 000 5.8 || Bream, salt-water ----_-_--- 62, 000 er 
King mackerel______________ 305, 000 5.3 || Sheepshead, salt-water -_--- 32, 000 .6 
@rpaker.32Se0 8 eco 297, 000 B24 Olystersiaee a. be see ees 31, 000 “5 
(Of TTS) 1 Se aes See eee 203, 000 3:5: || Spiny lobster_.-_-- ==. = __ 22, 000 4 
Bick frasssos se) Pe 185, 000 Suet | AL LWObherst — eres OEE ees 171, 000 1:2 
BRT ete it ee ae Oe ee! 172, 000 3.0 a 
Crappie, ““perch”’ . -- 22-222. 124, 000 ae} fo (28 La aie ee 5, 724, 000 100. 0 
oriinigec 422 2. tie 101, 000 1.8 

1 Includes quantities of the following products named in order of importance: Blue runner, 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 barrels, scallops in 1-gallon cans 10 to 

Fic. 1.—Wholesale fish establishment on Jacksonville water front and railroad spur track 

20 to a barrel, soft crabs in the Chesapeake crab trunk, and shell 
clams in 270-pound barrels. 

Outgoing shipments of fresh products in small lots are forwarded 
in 50 and 100 pound pine-board boxes, 100-pound veneer barrels, and 
125 to 150 pound standard slat barrels. The 50-pound box is 244% 
inches long, 1034 inches wide, and 12 inches deep. It has cleats 
across the top of each end. The 100-pound box is 30 inches long, 
20 inches wide, and 11 inches deep, with 4-inch handles extending 
from the side near the top of each end. Cleats are parallel with the 
vertical edges of each end. The 100-pound barrel is of a straight 
cylindrical type, 23 inches high and 20 inches in diameter. There are 
3 wooden hoops around the circumference, 1 at each end and 1 in 
the middle. The top and bottom are of wood. The 125 or 150 
pound barrel is of ordinary loose slat construction, 31 inches high, 19 
inches in diameter at the top and bottom, and 22 inches in diameter at 
the bulge. 
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Outgoing frozen-fish shipments are forwarded in 100 and 150 pound 
pine boxes. The 100-pound box is of two sizes. One size is 264% 
inches long, 16% inches wide, and 13 inches deep, while the other is 
26 inches long, 22 inches wide, and 11 inches deep. The 150-pound 
box is 26 inches long, 22 inches wide, and 15 inches deep. For 
reinforcement each type has cleats placed parallel with the two hori- 
zontal edges of each end. 

Outgoing shipments of 200 pounds of fresh fish to one consignee 
are forwarded in the standard 200-pound barrels, which are usually 
about 31 inches high, 19 inches in diameter at top and bottom, and 
22 inches in diameter at the bulge. It is estimated that over 90 
per cent of the fishery products distributed from Jacksonville is 
forwarded in barrels of this type. Dealers say the barrel is less 
expensive than the box and that the greater expense of shipping in 
boxes would not be offset by any additional profit they might realize 
from shipments of better quality made in boxes. The barrel is 
popular, also, because it will hold a larger amount of ice than the box, 
as the usual custom is to place a large cake of ice in the top of the 
barrel in addition to the usual amount of crushed ice. As the ice 
melts the cloth covering recedes. It is claimed that the extra cake 
of ice could not be put into a box, as a cloth cover could not be placed 
on such a package. However, from the fact that some receivers 
desire shipments from Jacksonville to be made in boxes it is evident 
that these receivers, at least, are satisfied with the box as a shipping 
package. It is believed that in the future more shipments will be 
made from this city in boxes. 

A new type of box is suitable for the shipment of southern fishery 
products to the North, possibly because of its insulation. It is used 
now by dealers in the Great Lakes district. It is built of wood 
boards put together in such a manner as to make a double wall with 
an air space on all four sides. 

WHOLESALE TRADE 

In 1926 there were 10 wholesale establishments engaged in handling 
9,467,000 pounds of 48 varieties of fresh and frozen fishery products 
having a wholesale value of about $1,420,000. The total invest- 
ment in buildings and accessories was $273,200 and the cash or 
working capital amounted to $75,500. There were 68 persons 
engaged in the trade, receiving $93,000 in wages. 

Of the 48 varieties of fishery products handled by wholesalers, 
10, amounting to 7,200,000 pounds, constitute 75 per cent of the 
trade. Named in order of importance they are mullet, croaker, 
Spanish mackerel, sea trout, fresh-water bream, shrimp, red snapper, 
king mackerel, red drum, and crappie. Twelve products, amounting 
to 1,873,000 pounds, constitute 20 per cent of the wholesale trade. 
These are oysters, catfish, king whiting, black bass, herring, snook, 
salt-water bream, pompano, salt-water sheepshead, blue runner, 
bluefish, and shad, named in order of importance. Twenty-six 
other products, amounting to 394,000 pounds, constitute 5 per cent 
of the wholesale trade. ‘Included in this group are miscellaneous 
species of mixed or bottom fish. 
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WHOLESALE FISH STORES 

The wholesale fish stores are conducted in the down-town business 
section almost solely within the block along the St. Johns River 
water front, between Ocean and Newnan Streets. Some of the 
establishments are in quarters on piers that extend into the river; 
others are across the street. A belt-line railroad occupies the middle 
of the street, with spur tracks leading to several of the fish piers. 
Being situated down town, the wholesale section is near to many 
of the hotels, restaurants, and retail fish stores. One private fish- 
freezing and cold-storage plant is in this section, although it does 
not make a practice of catering to the general wholesale trade; it 
manufactures and sells ice. Wholesalers have ample room for con- 
ducting their present business, and should conditions warrant 
additional space in the immediate vicinity is available for expansion. 

The equipment and appurtenances of the majority of the wholesale 
fish stores are such that products can be handled in an efficient and 
sanitary manner. In most cases insulated cold rooms refrigerated 
with ice or mechanical devices are provided for holding fish. The 
floors are usually of concrete. 

The majority of the products are marketed in the form in which 
received by wholesalers. However, some dealers prepare fillets, 
steaks, or other products for marketing to the restaurant and hotel 
trade. 

Wholesalers make purchases from producers outright or on com- 
mission. Local sales are made over the telephone or by direct con- 
tact at a stated market price. Delivery of city sales is made free of 
charge by bicycle, motor cycle, or truck. Orders of this nature are 
wrapped in several layers of paper. They are delivered without 
refrigeration en route, although some dealers add a few pieces of 
crushed ice to the package. 

Out-of-town sales are made by letter or telegraph. These ship- 
ments are forwarded, f. 0. b. Jacksonville, in boxes and barrels refriger- 
ated with ice. Sometimes out-of-town consignees are charged for 
containers. Occasionally shipments are made on consignment by 
wholesalers. 
Packing.—Upon being received at the wholesale store the fish are 

dumped on raised-edge, “metal-covered tables. Here they are sorted 
and any not in good condition are discarded. They are weighed and 
washed with ice water. In packing barrels a layer of crushed ice is 
put on the bottom, then alternate layers of fish and ice. The last 
layer of crushed ice is heaped about 5 inches above the rim. Within 
about an hour of the time the barrel is to be shipped (by this time the 
ice has melted somewhat and the contents has settled) ice, crushed or 
in 12-inch blocks, is added and the barrel is headed with matting, 
burlap, or burlap tarred to paper, which is fastened securely with a 
hoop nailed around the head. The same procedure is followed in 
packing boxes, except that it is not possible to add blocks of ice. 

The requirements for the efficient handling of fish at a wholesale 
market of the type of that in Jacksonville may be summed as follows: 
It should be situated on the water front and have facilities for unload- 
ing fishing boats and vessels; it should have rail communications 
with main-line railroads; it should be near public cold-storage facili- 
ties and comparatively near consumer trade; it should have ample 
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room for carrying on the present business and space for expansion; 
and business should be conducted under the most sanitary conditions. 
The Jacksonville wholesale fish market now fulfills many of these 
requirements; it is on the water front, has rail communication, is 
near consumer trade, has ample space for accomodation of the busi- 
ness, and business is conducted in a sanitary manner. 

COLD-STORAGE FACILITIES 

There are two cold-storage and fish-freezing plants in Jacksonville. 
One is privately and the other publicly operated. These are the only 
plants in Florida that freeze fish, except two private plants at Pensa- 
cola. The plants in Jacksonville are situated on railroad spur tracks 
joining the main line where siding space is available for 12 freight 

Fig, 2.—Fish in cold storage, Jacksonville, Fla. 

cars at one time. The privately owned plant is near the foot of 
Ocean Street, in the wholesale fish-trade section. The public plant is 
about 234 miles from the wholesale section and about 3 miles from 
express terminals. Fishery products can be air frozen at each plant, 
while in addition the public plant has brine-freezing equipment. The 
plants are equipped to freeze about 35,000 pounds of fish per day. 
They can store about 1,800,000 pounds of frozen fishery products at 
one time. If conditions warrant, this can be expanded to store about 
4,000,000 pounds. Species frozen include mullet, croaker, Spanish 
mackerel, pompano, sea trout, catfish, shrimp, and other varieties. 

While Jacksonville has fish-freezing and cold-storage facilities , com- 
paratively little advantage is taken of them. On the other hand, 
large quantities of Florida fish are shipped to northern markets and in 
the absence of immediate sale are frozen there. This would indicate 
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that the trade will accept frozen Florida fish and that the freezing 
and storing of these fish might be done readily m Florida. Many 
times Florida producers cease fishing operations because the markets 
of the country are glutted with fish of their production. In instances 
of this nature, if the products were frozen near the place of production 
producers could continue fishing and freeze their catch, thereby avoid- 
ing glutting the consuming markets and at the same time laying aside 
a supply for future use. 

Certain credit features enter into financing a cold-storage ‘‘pack.” 
Fishermen must be paid on delivery of fish, gear must be paid for at 
time of purchase, and freezing and storage charges on the fish need to 
be paid monthly. Most producers are unable to enter into these 
financial obligations but must sell their fish at the prevailing market 
price or discontinue operations. The introduction of standard cold- 
storage regulations may possibly induce outside capital to finance fish 
in cold storage. To offer such inducements, capital desires that as 
far as possible risks of loss be minimized. To accomplish this the fish 
must be frozen, graded, and packed in a uniform manner. At present 
no special State or city regulations govern operations in Flordia. 
Should standard regulations be adopted by these governmental 
agencies, it is believed that the freezing and storing of fish would be 
stimulated and that Jacksonville would forge to the front as a fish- 
distributing center. 

RETAIL TRADE 

During 1926 Jacksonville retail fish dealers handled 3,743,000 
pounds of 48 varieties of fishery products. Of this amount 3,214,000 
pounds were salt-water and 529,000 pounds fresh-water varieties. 

Important commercial products.—Ten varieties of fishery products 
handled by retailers, amounting to 2,821,000 pounds, are considered 
as the important commercial products and constitute approximately 
75 per cent of the retail trade. Virtually all of these, except 
croakers, were produced in Florida. 

TaBLEe 6.—Fishery products wpon which approximately 75 per cent of the trade is 
based 1 

Rank Product Pr siecle meres of | Form in which received Usual containers 

Gs fess ott) oa em oe a Ploridans ves = At i Round: 2a. rr 200-pound barrels. 
2 \@roaker > = 2520 es: Virginia, North Caro- |_____ dos Ser ae Te Do. 

lina, South Carolina.? 
3) | sereamn. (resh-wWaler | lOnG a= = saeee ee (0 Py Pips Se oe ee ee Do. 
4.) (Shrimps. 32). 3s len Florida, Georgia, Texas 2_! Green, headless, cooked, | 125-pound harrels. 

and cooked and 
peeled. 

5)| Oysters= Maryland, Florida, | Shucked and in the | Shell: 270-pound barrels. 
Georgia, New Jersey, shell. Shucked: 1-gallon cans 
South Carolina, North 10 to 20 to a barrel, and 
Carolina, Virginia.? in -bulk in returnable” 

containers. ° ‘ 
6 | King whiting_____-_ Bloridas.~ 8-2 2 coh Round: snap e eeeecet se 2,00-pound barrels. 
7 | Red snapper--_-__-_-- Florida, Georgia ?_______ Viscerated and viscer- Do. 

ated and headless. 
8)| Crappie, “perch?/=:|| ilonida- 22 == es = so Ronde. aes ee Do. 
Of “Seatrout l= liso. |e 0 teh ee aw" A WISCOFELOG Ae ee Do. 

10 | Spanish mackerel__| Florida, North Carolina?_|____- hae Ses eee eeesee Do. 

1 Tables 6, 7, and 8 are to be considered together as regards the relative rank of importance of the product 
as a whole. 

2 Listed in order of importance, 

_— a 
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As will be noted from the preceding table, the consumption of fishery 
products in Jacksonville is restricted largely to species of fish pro- 
duced in Florida. Mullet ranks first in importance. Being inexpen- 
sive and relatively abundant, they are consumed largely by the 
colored population. Croakers (about equally as abundant and 
inexpensive) rank second and are used during the spring and summer 
months, when mullet are not available in sufficient quantities. This 
species is popular also with the colored trade. Other species in the 
commercially important class are liked on account of their quality or 
inexpensiveness and are quite plentiful. 

Moderately iwmportant commercial products—The 14 products of 
this group, amounting to 748,000 pounds, constitute approximately 
20 per cent of the trade. They are of moderate importance largely 
because the supply is limited or seasonal. It is believed that in the 
future several of these products will rank among the important com- 
mercial species. The entire supply is received from points in Florida 
in ees barrels, except crawfish, which are received in 150-pound 
barrels. 

TaBLe 7.—Fishery products upon which approximately 20 per cent of the retail 
trade is based ! 

_| i Form in which re- || a . Form in which re- 
Rank Product paiva | Rank Product ainda 

lie SELOREINe =e See Round. 18¢hsBompanoss ss" e Round. 
12 | Blue runner--_------ Do. 19 | Spiny lobster________ Round, alive. 
TOME TOOK He? ha oo /Aape Viscerated. 200 Grouperte Viscerated. 
14 | Sheepshead, salt- | Round or viscerated. 21 | Mangrove snapper_-| Round. 

water. 22) SOLIDI, see 0. 
15°| Red drum .-.-..-<:_ 0. psi Catfish ss ee ae Viscerated, headless, 
16 | Bream, salt-water___| Round. and skinned. 
ee rey alles ssa. 5s \ = Do. 247) Blacks bass= 20. eee Round or viscerated. 

1 Tables 6, 7, and 8 are to be considered together as regards the relative rank of importance of the products 
as a whole. 

NotEe.—All the products listed in this table originated in Florida and all arrived in barrels with a net 
weight of 200 pounds, except spiny lobster, which arrived in barrels with a net weight of 150 pounds. 

Slightly important commercial products—The 24 products of this 
group, amounting to 174,000 pounds, constitute only 5 per cent of 
the trade. It has been revealed that the sale of 9 of these products 
is retarded because of their relatively high price, 7 because they are 
not well known, 6 because the supply is limited, 5 because they are 
seasonal varieties, 5 because they are considered coarse, 3 because 
the main customers are hotels and restaurants, 1 because it is a poor 
shipper, 1 because the size of local variety is too large, and 1 because 
it is used mainly as a substitute. 
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RETAIL FISH STORES 

During the survey 24 retail fish stores that handled fishery prod- 
ucts every day in the week were in business in Jacksonville. Of 
these, 11 stores handled fishery products only and 13 handled these 
products in connection with poultry, eggs, or other merchandise. 

Interior construction.—The interior construction, display fixtures, 
and appurtenances of the majority of the stores is much alike. 
Interior fixtures for fishery products usually consisted of a display 
case of wooden construction and metal lined. These measured about 
5 to 8 feet in length, 21% feet high, and 3 feet wide. Some cases had 
the top and front of glass while others had only a top of glass. The 
products were displayed on crushed ice in the case. In the absence 
of this type of case the products were displayed on ice held in raised- 
edge metal-covered tables, which were not covered. A wooden 
ice box of much the same construction as the display case usually 
was found in each store for holding reserve stock. Some stores 
used only their ice box for displaying the fishery products. A few 
firms have insulated cold rooms for holding reserve stock. 

Near the fish-display counter are tables for cleaning and preparing 
the fishery products. Cages with live poultry or counters upon 
which other merchandise is displayed usually are opposite the fish 
displays in the stores that handle other products. The floors are 
concrete. 

Window displays —Window space was utilized in only six of the 
retail fish stores for displaying fishery products. Some of these 
stores utilized the space every day while others used it only occa- 
sionally, chiefly on Friday and Saturday. None of these displays 
are inclosed. Receptacles (in the windows of five of the stores) for 
holding the ice upon which the fish were displayed consisted of metal 
pans and one was of sunken tile. Inside displays, out of which 
retail sales were made, were arranged by six stores so that they were 
eee from the street, thus forming both an inside and a window 
isplay. 
As a rule fish retailers have neglected to make full use of window 

space for displaying fishery products. As was noted above, only 6 
of the 24 retail fish stores in Jacksonville had window displays. 
Compare these to retail stores handling most any other line of mer- 
chandise and it is found that in most every instance window space 
is utilized to the fullest advantage for display purposes. Experience 
has shown that persons will stop and look at interesting and 
attractive displays of fishery products and that interest aroused in 
onlookers usually has resulted in increased sale of fish at the store 
displaying the fishery products. 

Inside displays —Inside displays were made by 17 stores, of which 
9 were in metal-lined display cases with glass top and (or) glass 
front. Usually the products were displayed in the case on crushed 
ice banked to within a few inches of the top. Eight stores arranged 
their inside displays on raised-edge metal-covered tables and one on 
a sunken-tile table. These were filled with crushed ice and the 

_ products were arranged so that the ice partly or fully covered them. 
Some products prepared as fillets or steaks were placed in porcelain 
pans on ice on the tables or in display cases. Earthen jars sunk 
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neck deep in crushed ice on tables or in display cases were used for 
holding shucked oysters. Eight stores had no case or table displays 
and used an ice box with the lid left off during business hours for 
displaying the products. For holding a reserve supply of fishery 
products 16 stores used iceboxes. 

Wrapping paper.—Standard white or brown paper was used by 2 
firms for wrapping all packages of fish, 6 used newspaper only, while 
16 used first a wrapper of standard brown or white paper and an outer 
wrapper of newspaper. Newspaper tends to impart an inky taste 
and odor to fish, hence the use of standard paper for the first wrapper. 

Payment of retail sales, delwery, and advertising.—Retail sales for 
cash only were made in 10 stores, while 14 extended credit to regular 
customers. Retail purchases were delivered by 22 stores. For this 
purpose 11 retailers used bicycles only, 9 used motor trucks only, and 
2 used both. Advertising was done by 9 stores, of which 6 used the 
daily papers at intervals, 2 used programs, and one used handbills 
distributed in the neighborhood of the store. 

Class of trade.—That the retail fish stores cater to the colored 
population is revealed by the fact that 12 stated 75 per cent or more of 
their trade was with colored residents. Only 4 catered to the white 
population, while 8 served customers of both races. Of the 12 stores 
catering to the trade of the white or mixed population, 7 are situated 
in the down-town section of the city and 5 in outlying districts. 
Thus it is seen that Jacksonville has but 5 neighborhood fish stores 
handling fish every day and catering to the white population. 

Sanitary conditions.—Sanitary conditions in the stores were rated 
as follows: Excellent, good, fair, poor, or very poor. According to 
the rating, the sanitary conditions of 8 were good, 7 were fair, 5 were 
poor, and 4 were very poor. 

Trade during the week.—From study it was found that the retailer’s 
sales on Monday averaged 8 per cent, Tuesday 7 per cent, Wednesday 
8 per cent, Thursday 9 per cent, Friday 27 per cent, and Saturday 41 
per cent of the total week’s trade. As will be noted, these stores are 
open six days to do virtually only two days’ business. Considered 
separately, those stores catering to the white or mixed trade reported 
making most of their sales on Friday and those catering to the colored 
trade reported Saturday as their busiest day. The majority of the 
colored working trade is paid on Saturday. 

GROCERY AND MEAT STORES 

Fishery products are handled by a few grocery and meat stores that 
cater largely to white trade. Usually there is no display, the fish 
being kept in an icebox that is used only for holding fishery products. 
Some of these stores handle fishery products every day in the week 
and some on only one or two days a week. The larger fish usually are 
viscerated and the smaller are sold in the round. None of the 
products are wrapped, ready for sale, except fillets of haddock. 

Grocery and meat stores are coming to be one of the important 
outlets for fresh and frozen fishery products. However, before 
extensive expansion takes place in this direction operators of these _ 
stores must be educated to the proper method of handling these 
products, so that consumers will be assured of obtaining fish of the 
best quality, Such education should be supplied by wholesalers 
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whenever possible, inasmuch as in most cases they already are familiar 
with the proper method of handling fish. It will suffice here to say 
that the products should be kept refrigerated at all times in clean and 
sanitary receptacles away from insects, and that retailers should not 
be hesitant to discard fish that are not of the best quality. 

FISH PEDDLERS 

There were 34 peddlers or hawkers selling fishery products in the 
city during 1927, the majority being negroes. They operate from 
motor trucks and horse or hand drawn vehicles. A box containing 
crushed ice is built on the body of each vehicle for holding the fish. 
The cover of the box is of wood or framed glass. An elaborate display 
case with glass top and sides is used by one peddler. Each vehicle is 
equipped with weighing devices. In general, the usual type of ped- 
dler’s vehicle was none too attractive, although some appeared to be 
clean and sanitary. 

It is the custom of peddlers to obtain enough fish for one day in the 
early morning from wholesale firms or direct from fishermen who have 
landed their fares at one of the central piers. Sometimes, however, 
fish remain unsold at the end of the day and these are iced and held 
over for sale on the following day. Several peddlers market the fish 
remaining unsold each day to individuals, restaurants, or retail fish 
stores. Only a nominal profit is realized. However, many consider 
this the best procedure, as it relieves them of providing ice for proper 
refrigeration of the fish during the night; it also makes it possible for 
these peddlers to offer only the freshest stock to purchasers. The 
majority of the peddlers canvass those sections of the city having 
colored residents, although a few canvass those sections having white 
residents. Mullet, croakers, and other species of inexpensive fish are 
the most important varieties handled by peddlers. 

Various wholesale fish dealers in Jacksonville are of the opinion that 
peddlers give fishery products a wider distribution; others, while they 
agree with the foregoing, are of the opinion that peddlers’ vehicles do 
not, as a rule, appear sanitary and that marketing fishery products 
from vehicles of this nature creates an unfavorable impression with 
potential consumers. Some wholesalers contend that peddlers do not 
keep their fish properly refrigerated while in the boxes on the vehicle 
or from one day to another, and also that peddlers, as a rule, are 
reluctant to discard fish not in strictly fresh condition. 

Various fish retailers say that peddlers hinder the sale of fish in 
retail stores. Complaint is made by them that peddlers canvass the 
neighborhoods in which their retail stores are located, and on Friday 
and Saturday especially absorb a large portion of the trade that might 
go to the retail stores. Some retailers, realizing this competitive 
situation, have peddler vehicles of their own, which operate from the 
retail store as a base of supplies and canvass the adjacent neighbor- 
hood. Such operators hold the surplus fish remaining after each 
day’s canvass in ice chests at the retail store. 

If carried on in the proper manner, the practice of peddling fishery 
products should prove profitable and also tend to increase the con- 
sumption of these products. With mechanical refrigeration it is now 
possible to hold fish under the proper cooling condition on moving 
vehicles. The problem of keeping the vehicle clean and sanitary 
rests with the individual. 
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ANNUAL PER CAPITA CONSUMPTION 

According to the census by the Department of Agriculture of the 
State of Florida, the population of Jacksonville in 1925, after the 
extension of the city limits, was 135,886, consisting of 85,519 white, 
50,335 colored, and 32 other inhabitants. On this basis it is esti- 
mated that the population of Jacksonville proper and the suburbs 
of Venetia, Ortega, and Norwood was about 150,000 in 1926. 

During 1926, 3,743,000 pounds of fresh and frozen fishery products 
were consumed in Jacksonville and the immediate vicinity. The 
estimated population of this area during the same year was 150,000, 
making an annual per capita consumption of these products of 25 
pounds. Considering only the edible portion of the fisheries products 
consumed, amounting to 2,686,000 pounds, the annual per capita 
consumption is 18 pounds. 

The per capita consumption of fishery products in this city is 
influenced to a great extent, no doubt, by the large colored population, 
the many visitors, and to the fact that restaurants and other eating 
places feature fishery products on their menus; also, as in many other 
towns along the seaboard, the population appears to have developed 
a taste for fish. However, it is believed there are still many residents 
in Jacksonville, especially among the white population, that consume 
below the average, as shown above. Presenting fishery products in 
a more sanitary and attractive manner by filleting, steaking, or pan 
dressing, and then wrapping in individual units ready for purchase 
should encourage their more general use. 

TABLE 9.—Summary of Jacksonville market survey 

Item Quantity 

‘Number iefwholesalefish dealersz: 2! P< 25 east ek oe eee eee eee 10 
Number of retail dealers handling fish every day in the week_____--__-___-_---_____------- 24 
INtuber/of products Tandled by-whelesalers.22— = 2222 32 ee ee 48 

Commercially important products (75 per cent) ._.-----_------------------------------ 10 
PASTITOURAG caer ae ee eee ore ee ee ee es 7, 200, 000 

Sodenstely important’ products)(20 per cont) = - 2.252: 228 a Se ee ee 12 
e. Saee ar 2 See ee re 1, 873, 000 

Slightly important products (5 per cent) 26 
Ar Guin fe es ee pS Se 394, 000 

Number of eroded handled by retailers _ 48 
Commercially important products (75 per cent 10 

SAT OUUTNG =e Soe = ho ae ee eee a ee Ee 2, 821, 000 
Boer tey important produets: (20imer'cent) 2222.5 tes} eee ee EE 14 

eee ee aL a ee ey eS ee ae ee eee eee ee see 748, 000 
Slightly | baporiae POT EO ES Ga IODA CONG) og es nm an ge cree eae 24 

pAt OVirt 24.1 ese 5 va SES ese iS creer se Pht are 2 eee. ee es s 174, 000 
Reasons for limited sale— 

Relatively: Wiphiist rico. faease. bse ee bes So iS Seek ee Bees thee bese ce 9 
INGE Well Bon wit b= S58 ee as gee A ee a ig Se ee ae ee ee i 7 
BCHSOHAIV AIO Ly pees ee eee sO ee ee eee Ue ee ee 5 
Supplylimitedess - x5 oo ee pepe aed eee ee sf os weed woe ee a ee 6 
Consideredicoatsdee= > ee an ee ee ae Gt ee te Le ee H 5 
Used mainly by hotels and restaurants-_--------__--- EAs re SRP Ae ee 3 
Poershippers = 25) 5510525. so ee oe eeci Sth: a ee le 1 
TVOLAIGVANIEL Y= COMMLATEO Ail HIZO eae ee ts et Be ee oe ee 1 
Wsenias aingbstiinm teste 2528 2. sees Pah ee ces Sgt os Sf Ee ee Lt ee 1 

Principal containers: 
Boxes Ub) 3 _- SEeh ee Po See ee ee Ek a eS pounds--| 50-100-150-300 
Barrels 0532 sates eee en en eS PEE ene se. eS ee Fn 2uee os do__--|100-125-150-200 

Quantity of products handled by wholesalers in 1926__-._-_.-___._-__--____-_____-__- dois: 9, 467, 000 
Quantity shipped to other States (60 per cent)____----_-_-_.--_-__--___-______..- doit. 5, 724, 000 
Quantity handled by retailers, consumed in Jacksonville_______________________ do 3, 743, 000 
Quantity consumed in Jacksonville, reduced to the edible portion______________ a ee 2, 686, 000 

Estimated population in Jacksonville, 1926_.-.-.---_--------------.-------._..-- number-__ 150, 000 
Per capita consumption fresh and frozen fishery products, 1926 (edibie portion) ,- Bis & 18 
Per capita consumption of fresh and frozen fishery products, 1926 (in the round) __._do__-- 25 
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REGULATIONS GOVERNING RETAIL SALE OF FRESH FISH IN 
JACKSONVILLE 

The retail sale of fresh fish in Jacksonville is regulated by city 
ordinances. Ordinance No. T-14, bill No. T-3, states, in part, as 
follows: 

Sec. 2. (a) That the place of business wherein such fresh fish are kept and 
offered for sale shall be located within the sewered district of the city of Jackson- 
ville and have connection with the public sewerage system of said city. 

(b) That the place of business wherein such fresh fish are kept and offered for 
sale shall be well lighted, having windows equal in area to 10 per cent of the floor 
space. ~ All windows, doors, and other openings shall be fully screened, and said 
place of business shall have good ventilation, and said premises shall be kept 
free from insects and vermin. 

(c) That wherever there are sold or offered for sale undressed fish or fish that 
have not had their scales removed, but are dressed to the extent of having their 
gills and entrails taken out, an ice box shall be supplied within which the fish 
shall be kept with a layer of ice and a layer of fish alternating so that a tempera- 
ture of 40° Fahrenheit shall at all times be maintained, and said ice box shall 
stand on a cement base raised 9 inches above the original floor to support said 
ice box and to afford connection to a sand trap, which shall be connected with the 
public sewer. 

(d) That wherever there are sold or offered for sale fish that are completely 
dressed, i. e., fish that have been scaled and had the gills and entrails removed, 
there shall be supplied a double-compartment box having adequate insulation 
and having brine or mechanical refrigeration in one compartment in which said 
fish are kept; and said compartment in which the fish are kept shall maintain a 
temperature which shall at no time rise above 40° Fahrenheit; and all parts of 
said box shall be accessible for cleaning and the box shall have a faucet for 
removal of the brine or shall be connected with the public sewer. 

(e) That no fish, except as held for sale under subparagraph (c) of section 2 
hereof, shall be dressed on the premises, or cut up on meat blocks, or displayed 
in cases with other foods of any kind, and scales shall be maintained in said prem- 
ises which shall be used for weighing fish only. 

(f) That fish shall at no time be kept in meat boxes on said premises. 

REGULATIONS GOVERNING PEDDLING OF FRESH FISH IN 
JACKSONVILLE 

Peddling of fishery products is regulated by city ordinance No. 
N-122, bill No. N-197, which states in part: 

Section 1. No person shall anywhere within the city limits at any time hawk, 
peddle, or offer for sale at retail to consumers, from house to house, upon any 
street in the city, or from docks or boats within the city, any fish, oysters, crabs, 
or shrimp, unless such person has actually caught the same, except as hereinafter 
provided. Fish, oysters, shrimp, or crabs so hawked, peddled, or offered for 
sale must be kept in a closed and thoroughly sanitary receptacle, and they shall 
be kept at all times in ice and so screened as to exclude flies and dust. 

No license tax shall be required for doing business under this ordinance by 
persons who hawk or peddle fish, oysters, shrimp, or crabs of his own catch, but 
each person desiring to hawk or peddle fish, oysters, shrimp, or crabs of his own 
catch must first obtain a permit from the mayor to conduct such business. The 
mayor shall have authority to revoke such permit at any time for a violation of 
any of the provisions of this ordinance. 

Sec. 2. Each person who hawks or peddles fish, oysters, shrimp, or crabs not 
of his own catch must pay an annual license tax of five dollars, as now provided 
by ordinance, and if more than one vehicle is used he shall also pay a similar 
license for each vehicle so used. 
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COMMON AND SCIENTIFIC NAMES OF FISHERY PRODUCTS HANDLED 

Following is a list of common and scientific names of fishery prod- 
ucts handled by the wholesale and retail trade in Jacksonville to 
which reference is made in this report: 

| 
Common name | Other common names Scientific name 

Bream, fresh-water 
Bream, salt-water 
Butterfish 

Crappie 

Drum, black 
Drum, red 
Flounder 

g__.._____._.._..__.-..__.| Alewife, river herring_._____..- 
Hickory shad 

Jewfish 

King whiting 

King mackerel 

Moonfish 

if umping mullet__________- 
Silver mullet 

Spot 

ITROUt, SCAene eee ee slide trout, squeteague, weak- 
sh. 

CLAS ee ee ee ee eee Hard clams, soft clams___________- 

Crabs == 5a pe pars | Hard crab, soft crab, blue crab 
and stone crab. 

Frogs 3i0 23) 28 e029 2ept 
Oysteravn: nc oO SA a Bee ge aed oe 

Scalldpsig22 io! tuum: 5 lees 

Shrimp= 27-2 ate Bae 
Spiny lobster 

| Chztodipterus faber. 
Micropterus sp. 

| Pomatomus saltatriz. 
| Caranz chrysos. 
Centrarchide sp. 
Lagodon rhomboides. 

| Poronotus triacanthus. 
| Ameiurus sp., Ictalurus sp. 
Pomoxis sp. 

| Caranx sp. 
Micropogon undulatus. 
Pogonias cromis. 

| Sciznops ocellatus. 
| Pleuronectide sp. 
| Epinephelus mycteroperca. 
| Hemulide sp. 
| Melanogrammus zxglifinus. 

Zippoglossus hippoglossus. 
| Pomolobus sp. 
| Pomolobus mediocris. 

{ | 

\ pane vomer. 
Mugil cephalus. 

| Mugil curema. 
Trachinotus goodei. 

| Trachinotus carolinus. 
{ Stenotomus chrysops. 
Stenotomus sp. 
Various species. 

| Oncorhynchus sp. 
| Alosa sapidissima. 
Archosargus probatocephalus. 

Scomberomorus regalis. 
Scomberomorus cavalla. 
Vomer setipinnis. 

:| Lutianus griseus. 
Lutianus blackfordi. 

| Centropomus undecimalis. 
Scomberomorus maculatus. 

| Leiostomus ranthurus. 
'{ Cynoscion nebulosus. 
Cynoscion regalis. 
Cynoscion nothus. 
{ Venus mercenaria. 

|| Mya arenaria. 
 Garenertes sapidus. 

|| Menippe mercenaria. 

{yecen irridians. 
Pecten majellanicus. 

| Peneus setiferus, P. brasiliensis. 
| Panulirus argus. 
peste mydas. 

Rana sp. 

Thalassochelys carctta. 
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Tasiy 10.—Directory of sea-food dealers in Jacksonville, Fla., 1927 

[W =wholesaler; R=retailer] 

WHOLESALE AND RETAIL 

21 

Dealers 

American Fish Co., Foot of Ocean St__--.____-_-_---- 
Booth Fisheries Co., Foot of Ocean St____.___-______- 
Florida Fish Co., 120 South Ocean St_____-.----__--_- 
Gantt Fish Co., Foot of Ocean St_.....-._-.._____-- 
Jacksonville Car Line, Myrtle Ave. and Dennis St___ 
Jacksonville Fish Co., Foot of Newnan St___:-_-____- 
Southern Fisheries Co., Inc., Foot of Newnan St_____ 
Standard Fisheries Co., Foot of Ocean St.!__________- 
Trenary Fish Co., 10 South Newnan St-_-_---__-----__- 
Vanderpoel Fish Co., Foot of Ocean St__-_._.____--- 
Atlantic Fish & Poultry Co., 360 Park St_____-_---__- 
Faines Fish Lae SOSH VISt Ste A ee el 

Keith Fish & Poultry Market, 1004 Kings Road___-___ 
Heo Seuish Wiarket, 022 BrOadistna == sn ee 
Mangham Fish Market, 1614 Davis St__-_---_------- 
Mayport Fish & Oyster Co., 33 South Ocean St_____- 
Mills Fish Market, 1303 Myrtle Ave_______-_______-- 
Myrtle Ave. Fish & Poultry Co., 1008 Myrtle Ave_-- 
Reliable Fish Market, 829 East First St__.___-_______ 
Riverside Fish Co., 315 Riverside Ave________-------- 
Sterling Seafood and Poultry Market, 931 West 
WMG TENT OG Pei he See eT = I rs i Sa a 

Tawes Fish Market, 744 West Adams St_______-_____ 
Three Brothers Fish Co., 9 South Ocean St____--__-__ 
Two Brothers Fish and Poultry Co., 132 Broad St-_-_- 
WISOT Hishi@o 505s Orest: Sts ses ee | 
Wilson Fish Market, 899 West Eighth St__------____- | 

Fishery products handled 
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1Handles ice, also. In connection with a grocery store. 
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TaBLEe 11.—Short-line travel distance and freight and express rates on fresh and 
frozen fish and oysters from principal sources of supply to Jacksonville, Fla. 

{Prepared by the Interstate Commerce Commission, Bureau of Traffic. Distances shown were taken 
from War Department mileages or War Department mileages in connection with Official Railway Guide. 
Notes to reference symbols are grouped at end of Table 12] 

Point of origin 

DOMINION OF CANADA 

British Columbia: Vancouver-._-_-__._._--------- 

UNITED STATES 
Florida: 

Apalachicola® on She. koe ee eee ee 
Bradenton’ ~~ sn ee ee ees 
@edarikeysshs: Uae! ee ae ae Le 
MennwanGing: 205) SS aF as a re ee ae ae 

BRanamay City. 2 Sabet ae Se Se See 
Pensacolats. oi ane yO" Oe ees ae eas os eee 

eS TAT SUStING 8251 fae re Se eee 
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Sanford 3s. 22 St Ras ee ee ee 

amps, 2% Sst hae ee See ee asus 

Georgia: 
IS TUINS WAG Kes see ee oe es ee ee 
Savannah: >=. as 8 soe es eee ee 

Louisiana: 
Morgan? City 2-38 ee ee 
NewiOrléans2- 2 =) D2 ae en a es oe 
Sorrentos =: 2). ote Se ee ee 

Maryland: 
PASTIMIAIOLIS® <2 ee Sees eee ee ee ee eee, 
Baltimore: 0-8 ate ee ae eee 

INewnlersey sbortwionnistesss 2 eee a ee 
New York: New York City___._________-- ee 
North Carolina: 

Ga ilOr ise ce aes ae sen ae eee eek 
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South Carolina: 
Cottimbialt 22 ee ee ee, 
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Virginia: Norio) aes 2225 seek 2 eee 
Texas: Galveston: et. 42 2. 2 ee 

Short-line 
travel 

distance 
in miles 

3, 438 

Rate in cents per 100 pounds 

Freight Express, any quantity 

Less than 
Carload carload 
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Fish 
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TaBLE 12.—Short-line travel distance and freight and express rates on fresh and 
frozen fish and oysters to principal distributing centers, from Jacksonville, Fla. 

[Prepared by the Interstate Commerce Commission, Bureau of Traffic. Distances shown were taken 
from War Department mileage or War Department mileage in connection with Official Railway Guide. 
Notes to reference symbols are grouped at end of table] 

Rate in cents per 100 pounds 

Express, any quan- Short- i fine Freight tity 

Destination travel = UA 
distance 
in miles Carload Less-than-carload 

Fish Oysters 

Fish 

Alabama: 
Ammnistone =~ © "22% = 439 CBB a eas hee (eau 22> Mere Saas Sees oee t 169 + 169 
Birmingham._-_-_-_-_-- GAS PACT TGS a foe sean ak ASU Soe Bee ee See e ee + 184 7 184 
DY a 270 5 a eS a a ee fe ee oe ee t+ 142 ~ 142 
Lube ol be ee ee 272 Orb eee ee eee ie a oe ee a t 142 7 142 
hantsvilles 2 2. 220 =) 527 ChG 3 eae te ea: Capa ae ON See ee eee F 205 + 205 
INTO ies Sake 3 SE e 473 CORY CY pee five Se pe ee + 195 7 195 
Montgomery- ------- Bole Sesh s §O Se ae Dy agate a ree + 169 t 169 
Tuscaloosa= 2 =2=- ~~ 456 Chisago Le! eee 16S eee et eee ee t 195 FT 195 

Arkansas: Little Rock-__- 882 OH ti [See ee ee a 2 i205 Apa Ree ee ota Sere @ 315 @ 315 

Peer: # A 9714 to M hi 178 to M hi z 6 to Memphis-_- o Memphis-_-____- - 
Colorado Springs--_- 1, 794 { C 129% beyond__.._-| 273.3 beyond_________- @ 559 @7559 

Denver: 222 =e 1; 869. |< = (60 Sot neh a A Snel On eee ie awe oe @ 574 @ 574 
District of Columbia: 
Washington. -_______-- MODE REED POS iore ie ee sgh Mae eh) x + 267 + 267 

Florida: 
Daytonia Beach--__-_- ITSO) so gS SE aN 2 [cs a aR DGealiyi XO 
Fort Lauderdale_-_-_- BAL ga nee oR Ne aC in a eee eee Se X 120 X 139 
Wak ei@rhys. <= See 60 Cig ere ee ete oe IAG sees Se et wee eS eS xX 64 XE 75 
INDE i Say Ge a a a ts 9 he ca ai ee 2G ail Gaby) 
Ocalan eo ae a 110 OFaD ene a ee eee STa Be hen, Seite ee ie 2 2 xX 67 X 75 
ensacoiae ==. 222 == 3O9)4 PeAN TB tect ee hee So De ee Sa ae ee X 139 X 169 

- West Palm Beach--- SOG ee ere ee ee a olla i aI eee X 120 X 139 
Georgia: 

ji uC se 343 CRo sy ares hes ees ae 0) ee ee + 158 t 158 
“J ESN a 1 es er Sols WAGE OLIe 2, a8 Sst 1) ee eee ee eee + 158 + 158 
AICUS tae: 2> 22 2 DBI I sAN GOS ter oe as a eee Ly (ea a = eS f 127 + 127 
Columbuss2: -.=-2= | DUO A OA eae = een ee 1 PY ee a eS ee t 142 t+ 142 
Walionaee 2s. 4 vr. 2 | 420 Cras ae ae ee Paleo ek cas Se oe + 158 {+ 158 
Hastmans 228 2225-22 185 CA Me tt ne ee AOU Ge = Wet oh hess t 127 { 127 
INaCOn See cee DASA EEA OA gee re na oe eae LOR eee eae es 7 127 t 127 
OMe = =e ee 404 Crab ye a ens ADHYG eee ee Sas + 169 + 169 
Savannahs: =5. = -2Eel De ype ke eres ie Sie Oster ata Sn Ss f 112 ane: 
Thomasville________- 152 yenerers pee ee sea ee Oe Se {7 101 7 101 

bea . 1041 to Cairo_____ 18 Atow@aroesseo=- 2 Illinois: Chicago...-...-- 1, 065 |{ 6 40! beyond a \ @au| +341 
een ‘ ‘ 4 to Cairo____- Garo. 2)! Ls Indiana: Indianapolis_-- 932 { C 284 beyond. a0 beyond ail @ 322 @ 322 

. : 4 to Memphis_-| 178 to Memphis- __-_-__- f Kansas: Hutchinson__-__- ) 1, 576 { C 9114 beyond.....__ 167 bayond....-......- \ 425 @ 446 

Kentucky: | 
Lexington---__..-.-- Toy), | EAT ag eee Sena FS dares ty SR nn el + 273 T 273 
ouisville. .- -- .__. . I WS: |) ae A OA oon. lee es Ses i (epee es ee ee ees T 273 T 273 

Louisiana: 
New Orleans- --.--_-- 612 OPEL eee ees il A\ ie Oa eee ee Ses t 232 t 232 
Shreveport. --._.---- 919 (CAMS Ee E ep 1k eel Sr ape eS a 9 t 304 t 304 

Maryland: Baltimore__-- 795 | #B 104. --—- euEey ie Cit) eee ee ees t 273 Tt 273 

Michigan: Detroit-...... 1,082 FO A | Po beond asf v@r856"| e866 
Mississippi: 

Greenwood_-_-______-- 630 ONY 5) AIRS are Oe ne 1 Ae FP Be Dares t 232 T 232 
Greenville__...._..-- 685 (Chit Re ee ee i 8 a ec as es PY LES TS ee | eee Serr 

Missouri: 1 F F 
S his__ Sse Kansas City____---_- 1, 233 ts Fs ie ie aa di Games Dl Senshch \ + 302 + 362 

[2 a 029 | fA 118-5 DiGi cos paeeoeooo* + 289 t 289 
* is__| 178 to Memphis, ____.- 

Springfield. __-._.__- 1, 007 { Cc es ee aad fe eee os kr } f 335 f 335 
: # A 974% to Memphis__| 178 to Memphis-__-__-_- “ Nebraska: Omaha______- 1, 380 { C 52 beyond........ 12414 beyond_......... \ 403 @ 450 

eee York: New York O82) | BiSeves.o.--2-6 o-=225 Wi6ig eS ee @ 319 @ 319 
ity. 
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TABLE 12.—Short-line travel distance and freight and express rates on fresh and 
frozen fish and oysters to principal distributing centers, from Jacksonville, Fla.— 
Continued 

: 
| Rate in cents per 100 pounds 

Short- ‘ Express, any quan- ria Freight tity 

Destination travel 
distance 

| in miles Carload Less-than-carload 

Fish Oysters 

| Fish 

North Carolina: 
Asheville®.. se = 443 rele se ae 1 EY eae St Os Bel at 7 195 7 195 
Charlotte.2__- 3 ea SSO BAS Tiger ee eee PIO a2 eee ee 7 195 tT 195 
Greensboro_-_-____-__- 483 Cyber ee eee 1B eee ee t 205 T 205 
oghPomte. = eee 468 O57) ASE re ae See 5” TQ6U pos aaa eee t 195 7 195 
Newberm2: «2-220 | 566 | Oy ere ae ee nee 1265625 2s ee T 205 F 205 
Dalishinys_ pas oe 433 (C7 AES ay re et ik ee eee t 195 + 195 

a Winston-Salem-... _-| 471 Cb? Se a ee pte 1B ips eee : Co vere ee Page a2 { 221 t 221 
0: 
Cincinnati_--_- = | 805 | #A hint rage ee ee oe ets ogee oe t 294 tT 294 

# A 10414 to Cincinnati_| 187 to Cincinnati______ 
Cleveland 222 22-222 = | 1, 067 { C 39 beyond_________ Wise beyond. ©.) 22ue \ @ 341 @ 341 

Oklahoma: 
Muskogee- --__------ L216 ye (C13 Te hese ee Oo 2 ee ee eee ee * 350 @ 367 
Oklahoma City_____- 1, 236 CABIE OO ee Bi gia aS Shey -| @ 386 @ 386 
lsat cs ne. el oe O51 i) Be ee ey ed S125: 3! See: Sees @ 386 @ 386 

Pennsylvania: 
Philadelphia_________ 800 [FB ves 2. eee BIANG sant on ee @ 307 @ 307 
Pitisburgne oe 2: | 1057S IC S4 gb See 1OGMSS. 2 @ 322 @ 322 

South Carolina: 
Aiken +a:-< 5x6 pe 53 269 ClAG 2s Se Sees 106 tes Re eee t 127 {7 127 
Anderson) 2 = | ST eCraye Sola pe ee eee py (eee re rr a 7 158 7 158 
Charleston. --_2_-_- | DBS pels O42 eee BO ase = Be a eee 7 142 + 142 
Colambia_22 8 "2 280) FANG IG 2 oe Sear) AQ Goo et ee a=" Spas t 127 + 127 
WMorence: <2) Ss 310) # Ava. = 5 eae TAY be a t 169 t+ 169 
Greenville a 400 CAS 2 sae PG, -eeee setae ee Le eee t 158 7 158 
DUBILEr es Ses B49! | ar Ca Gee ae be eee VOSSG0! Soler Aa Bee { 142 f 142 

Tennessee: 
Knoxville: 2527.2) =| 528) |. AvS8216 a eae eee i 5 Pk eee ae Re ONE Se + 205 T 205 
Nashville -_- 2 620)! 2 -AQB8Ee Seek eee 14616 eS oe ee ee T 232 { 232 

Texas: 
Dalinstes se. eee IT CHblie- = Se VAY Eee ee eee @ 356 @ 356 
San Antonio__._____- 1, 183°)" Ouigiee a eee [even ewes Neer @ 401 @ 401 

Virginia: 
iNorfolke-< === 72-7 =) 658'| - #tAS SOU N= ee IGF e= 2- oe te tT 232 f 232 
Richmond... _._=-__- | 639 | 2A 8016. 3 ee 1 Bye Ace es ae a Se J 232 T 232 
South Boston_-----_-| 555 Cots eee 1) ELS Ses 2 eee T 205 T 205 

Wisconsin: : . z A 118 to St. Louis:_--|-187 to Cairo=+-2_---.— 
Green Bay----_-__-- | 1, 288 | C 4514 beyond______- 12114 beyond_-____ 2 \ @ 427 @ 427 

A 104% to Cincin- | 187 to Cincinnati-____-_- 
Milwaukee..________ | 1,173 | nati. @ 367| @ 367 

| C 451% beyond______- 90 beyond s225_2253-==: 

EXPLANATION OF REFERENCE MARKS GOVERNING THE FREIGHT RATES 

#. When ice is loaded in bunkers of the car no charge will be made for its transportation; but if ice is 
taken by consignee charges will be made on the actual weight of the ice in bunkers at destination and at 
the carload rate applicable on the freight which it accompanies; if not taken by consignee it becomes the 
property of the carrier. 
When ice is loaded in the body of the car for protection of the freight no charge will be made for its trans- 

portation; but if taken by consignee charge will be made on the actual weight of the ice in the car at desti- 
nation and at the rate applicable on the freight which it accompanies; if not taken by consignee it becomes 
the property of the carrier. 
When ice is placed in the same package with the freight charges will be assessed on basis of the net weight 

of the freight and containers. 
t. Where ice is placed in same package with the freight charges will be assessed on basis of the net weight 

of the freight and containers. 
A. Minimum billing weight 12,000 pounds. 
B. Minimum billing weight 20,000 pounds. 
C. Minimum billing weight 24,000 pounds. 

—_— NT ee ee ee ee ee ee 
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EXPLANATION OF REFERENCE MARKS GOVERNING THE EXPRESS RATES 

7. Applicable on interstate shipments of fresh and dry salt fish in barrels also on clams and oysters in 
shell. Weight basis: 

Fresh and dry salt fish rates named will apply on dry salt fish in barrels. They will also apply on fresh 
or dry salt fish in boxes when the net weight of the shipment is 150 pounds or more. The charges on fresh 
fish must be assessed on the net weight of the fish plus 25 per cent for ice. 

Charges on dry salt fish must be assessed on the basis of actual gross weight. 
Oysters in shell: Flour barrel, estimated weight 200 pounds per barrel. Sugar barrel, estimated weight 

250 pounds per barrel. 
Shipments of fresh or dry salt fish in sugar barrels when in lots of 10 barrels or more, and in boxes when 

net weight is 2,000 pounds or more from one consignor to one consignee. 
(1). Shipments of fresh or dry salt fish in sugar barrels when in lots of 10 barrels or more from one con- 

signee will be charged 10 per cent less than the charge determined at rates named. The charge will first 
be computed on the entire shipment at rates named, observing the weight basis defined above, and from 
the gross charge so ascertained 10 per cent thereof may be deducted. 

(2). Shipments of fresh or dry salt fish in boxes when net weight is 2,000 pounds or more from one con- 
signor to one consignee between stations in Alabama, District of Columbia, Florida, Georgia, Maryland, 
North Carolina, Virginia, and West Virginia, will be charged on same basis as when in sugar barrels, 10 
barrels or more, as shown in paragraph (1). 

*. Applicable on interstate shipments of fish in flour or sugar barrels. 
Weight basis: Waybill at net weight plus 25 per cent for ice. 
Shipments of fish in sugar barrels, when in lots of 10 or more from one consignor to one consignee, must 

be charged for at 10 per cent less per barrel than the charge upon a single barrel waybilling at net weight 
plus 25 per cent for ice. 

X. Applicable on shipments of fresh and frozen fish and oysters shucked and in the shell. Weight 
basis: Fresh fish must be waybilled at net weight plus 25 per cent for ice. 

Shell oysters must be waybilled at gross weight, but the minimum billing weight must not be less than 
200 pounds per flour barrel or 250 pounds per sugar barrel. 

Fish in standard sugar barrels, when in lots of 10 barrels or more, from one shipper to one consignee, 
charge 10 per cent less per sugar barrel than the rate applying per single sugar barrel. 

@. Second-class rates. Classification weight basis: Fish, fresh, frozen, smoked, dried, salted, pickled, 
or otherwise preserved or cured. Charge on basis of gross weight, except that fresh or frozen fish shipped 
with ice, which is necessary for its preservation, must be charged for on the basis of 25 per cent added to 
the net weight of the fish, unless actual gross weight is less at time of shipment. The minimum billing 
weight of any iced shipment of fish under this rule is 40 pounds unless the gross weight is less. On mixed 
shipments of fish and oysters shipped with ice necessary for preservation, charge on the basis of 25 per 
cent added to the net weight of the fish, plus the weight of the oysters as specified hereunder. The mini- 
mum billing weight of such a mixed shipment is 40 pounds, unless the gross weight is less, in which event 
the gross weight will apply.- - 

Oysters, clams, or scallops in shell, glass jars, canned, or in bulk: 
When shipped in bulk estimate 12 pounds per gallon. 
If forwarded in refrigerators weighing gross in excess of 200 pounds, charge on basis of rule 1 (h), Official 

Express Classification, I. C. C. No. 3280. (Gross weight of the shipment at the time it is received for trans- 
portation, provided, however, that when it is necessary to use ice for preservation, and it is used for that 
purpose only, an allowance of 25 per cent from the gross weight will be made from March to November, 
inclusive, and an allowance of 15 per cent from gross weight will be made from December to February, 
inclusive, but the weight must not be less than the gross weight of the shipment without ice.) 
a glass ice estimate 24 pints at 45 pounds, 36 pints at 65 pounds, 48 pints at 90 pounds, and 48 half pints 

at 50 pounds. 
The following estimated weights will apply to oysters in metal cans with or without ice, when packed in 

boxes: ;5-gallon can, 144 pounds each; pint cans, 114 pounds each; standard or 34 cans, 2 pounds each; 
2-gallon cans, 2!4 pounds each; full quart cans, 3 pounds each; )4-gallon cans, 6 pounds each; and gallon 
cans, 12 pounds each. 

Gross weight at time of shipment will apply when less than the estimated weights shown above. The 
minimum billing weight for any single shipment of oysters, clams, or scallops is 30 pounds unless the actual 
gross weight is less or unless the percentage allowance from gross weight authorized in rule 1 (h) makes a 
lower billing weight. On mixed shipments of fish and oysters shipped with ice necessary for preservation 
Eee on the basis of 25 per cent added to the net weight of the fish plus the weight of the oysters as specified 
above. 
The minimum billing weight of such a mixed shipment is 40 pounds unless the gross weight is less, in 

which event the gross weight will apply. Oysters, clams, or scallops: On mixed shipments of shellfish, 
consisting of shellfish both shucked and in the shell, the minimum billing weight will be 40 pounds per 
shipment unless the actual gross weight is lower, in which event the actual gross weight will apply. (Does 
not apply on intrastate traffic between stations in Georgia.) 

Carloads: Minimum billing weight 12,000 pounds, on the following basis: 
When in the shell actual weight. Shucked oysters in carriers estimated at 12 pounds per gallon. Shucked 

ome in naked cans without other packing, charge on the basis of actual weight of the oysters and con- 
ainers. 
No charge will be made for the transportation of necessary chopped ice packed on top or around the cans, 

nor when refrigerator cars are used will any charge be made for transportation of ice in the bunkers. The 
cost of all ice furnished by the express company must be paid by the shipper or consignee. 

** Shipments of oysters originating in Canada, Newfoundland, or Labrador will be subject to billing 
ee basis provided for in item 1 (h), Official Express Classification, I. C. C. No. 3280. (Item noted 
above. 

(A). On shipments of fresh salmon packed with ice or snow, from points in Canada the minimum billing 
weight will be 75 pounds per box unless the gross weight is less. 
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LIST OF MARKET SURVEYS 

The following publications of the Bureau of Fisheries relating to 
the marketing of fish in various cities in the United States have been 
published and may be purchased from the Superintendent of Docu- 
eae Government Printing Office, Washington, D. C., at the prices 
stated. 

Fiepuer, R. H. 
1928. Trade in fresh and frozen fishery products and related marketing 

considerations in Greater St. Louis, Missouri. Bureau of Fisheries 
Document No. 1026. Appendix VI, Report of the Commissioner 
of Fisheries for 1927, pp. 485-514, 2 figs. Washington. 10 cents. 

Frepcer, R. H., and J. H. Matruews. 
1926. Wholesale trade in fresh and frozen fishery products and related 

marketing considerations in New York City. Bureau of Fisheries 
Document No. 996. Appendix VI, Report of the U. 8. Commis- 
sioner of Fisheries for 1925, pp. 183-217, 13 figs. Washington. 
10 cents. 

Hopkinson, L. T. 
1921. Trade in fresh and frozen fishery products and related marketing 

considerations in Louisville, Kentucky. Bureau of Fisheries 
Economic Circular No. 50, 7 pp. Washington. 5 cents. 

1921. Trade in fresh and frozen fishery products and related marketing 
considerations in Pittsburgh, Pa. Bureau of Fisheries Economic 
Circular No. 52,9 pp. Washington. 5 cents. 

1921. Trade in fresh and frozen fishery products and related marketing 
considerations in Chicago, Ill. Bureau of Fisheries Economic 
Circular No. 54, 22 pp. Washington. 5 cents. 

1922. Trade in fresh and frozen fishery products and related marketing 
considerations in Minneapolis and St. Paul, Minn. Bureau of 
Fisheries Economic Circular No. 55,21 pp. Washington. 5 cents. 

1923. Trade in fresh and frozen fishery products and related marketing 
considerations in Boston, Mass. Bureau of Fisheries Document 
No. 939. Appendix XVI, Report of the U. S. Commissioner of 
Fisheries for 1922, 27 pp., 2 figs. Washington. 5 cents. 

Hopkinson, L. T., and W. P. StuppErT. 
1922. Trade in fresh and frozen fishery products and related marketing 

considerations in Seattle, Wash. Bureau of Fisheries Document 
No. 930, 16 pp. Appendix VII, Report of the U. 8S. Commissioner’ 
of Fisheries for 1922. Washington. 5 cents. 
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INTRODUCTION 

Three species of bullheads are found in most of the small streams 
and lakes of the Mississippi River Valley. These are, according to 
the classification of Forbes and Richardson (1920), Ameiurus natalis, 
the yellow bullhead; A. nebulosus, the brown or spotted bullhead; 
and A. melas, the black bullhead. While not ranked as a game 
fish by sportsmen, the bullhead affords good fishing for a great num- 
ber of people throughout this region and in actual monetary value is 
of great economic importance. 

The two last-named species are those most commonly found in 
the lakes of eastern South Dakota, and of these, A. melas was found 
in much greater abundance than A. nebulosus. The department of 
game and fish of the State of South Dakota recognizes that the 
bullhead has the greatest value in dollars and cents of any fish in 
the State and has stocked certain of its waters with them. 

In spite of the fact that bullheads are of such economic importance 
that lakes are being stocked with them, little is known of their food. 
It is the purpose of this paper, therefore, to contribute something to 
a field that hitherto has been given but scant attention. 
Work on this subject was begun in the fall of 1926 and continued 

through the winter. Through the courtesy of the University of 
South Dakota all investigations were made in the zoology laboratory 
of that institution. ' 

I gratefully acknowledge my indebtedness to Dr. E. P. Churchill, 
of the department of zoology of the University of South Dakota, 
for many valuable suggestions and especially for the material that 
he collected during the summer of 1926 and placed at my disposal. 
I wish to express my appreciation to Dr. Howard C. Abbott, of the 
department of botany of the University of South Dakota, and to 

1 Appendix II to the Report of the U. S. Commissioner of Fisheries for 1928. B, F. Document No. 1037 
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W. H. Over, curator of the museum of the University of South 
Dakota, for identification of certain plant forms. Jam also indebted 
to Mr. Over for unpublished information concerning the environ- 
ment of those lakes from which.specimens for this study were taken, 
and to Dr. L. O. Howard, chief of the United States Bureau of 
Entomology, for the identification of several of the insects found. 

HISTORICAL 

There is very little available literature on the food of bullheads, 
and no thorough study has been made of this subject. The articles 
that have been written have been brief accounts included in longer 
works of a general character. 

Forbes and Richardson (1920) examined 36 specimens of Ameiurus 
‘melas from Wisconsin lakes. They found the food of these fish to 
consist one-fourth of aquatic vegetation and one-fifth bivalve mol- 
lusks, snails, and aquatic insects; other important elements were 
crayfish and other crustaceans. Two of these bullheads had eaten 
other fish, sunfish and perch among them. They found the food of 
the Ameiurus nebulosus to consist of small bivalve mollusks, insect 
larve, distillery slops and accidental rubbish, and a few adult insects 
and snails. Some had eaten a few leeches. 

Tracey (1910) declared the food of bullheads to be ‘‘all kinds of 
animal life,’’ including the young and eggs of fishes. He examined 
specimens from waters in Rhode Island. 

Pearse (1918) made a brief study of the food of bullheads at the 
time he was making a study of shore fish in certain Wisconsin lakes. 
He investigated the stomach contents of 15 specimens of Ameiurus 
melas, which were found to contain the following organisms: Diptera 
larve, damsel-fly nymphs, beetle larve, caterpillars, dipterous pupe, 
adult imsects, Hyalella, crayfish, ostracods, Cyclops, cladocerans, 
snails, oligochetes, plants, and alge, in addition to silt and débris. 
He also examined 50 A. nebulosus. Forty-two and one-tenth per 
cent of the food of this species was composed of microscopic Crustacea 
and 34.7 per cent of insects. Pearse makes the statement that the 
brown bullhead feeds mostly on Entomostraca and insect larve 
while it is young, and when mature takes almost anything in the 
shape of animal food. 
Evermann and Clark (1920) examined the stomachs of 20 bull- 

heads from Lake Maxinkuckee, Ind. They found these bullheads 
had consumed fish flesh and seeds of the water lily (Castalia odorata), 
crayfish, soft-shelled mollusks, and the young of Unionide. In this 
same article Evermann and Clark reported that bullheads were said 
‘“‘to feed pretty extensively on the eggs of other species of fish.” 

Because of the high food value .and the growing economic im- 
portance of the bullhead in South Dakota, the present study was 
made to obtain information as to their food and food habits in that 
State. 

ECONOMIC VALUE 

Annual reports? from the State department of game and fish show 
that, among the rough fish seined out of South Dakota waters by 
licensed fishermen since 1916. the number of pounds of bullheads taken 

2 Annual reports for the years 1914 to 1925 were obtained by the writer through the kindness of O. H. 
Johnson, director of the State department of game and fish. 
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has been second only to the number of pounds of buffalo fish, and 
since 1918 it has been more than three times as great as the sum 
total of all other fish taken. Data obtained from these annual 
reports regarding the number of pounds of these fish seined and sold 
on the market are shown in the succeeding table. 

TABLE 1 

Year Buffalo fish} Bullheads | Year Buffalo fish | Bullheads 

sites | 

BO Gees 5: 28 SILER 320, 350 56, 378 i} O22 hat pees wath ay 251, 668 1, 072, 161 
LHL ER 2c ESTs SR SS 5 ee 243, 463 140 SR De TORR herr e take ea SGA Ee) 205, 488 1, 384, 841 
MN peeks Ae eet Lae 339, 916 a gh 5 Hoy fA Sas ts Rt 7 Ps Se pe ee NS 289, 785 1, 273, 034 
iS Oe ee eS oe Se ee Pe 354, 490 123654265) 1925 22ers 293, 574 1, 320, 972 
UG PACS NESS a 6s aaa ee 179, 938 DS A9GS 744. HOLO26 Roe a Eee aes |e ae ae eae Oe a eee 

1 “Fxact figures have not been compiled, but the number of pounds taken probably compares favorably 
with those of previous years.’’ Statement made by O. H. Johnson, director of the State department of 
game and fish, in a letter to the writer. 

The relative importance of the bullhead and buffalo, South Dakota’s 
two leading commercial fish, is brought out clearly in Figure 1. 
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O. H. Johnson, director of the State department of game and fish, 
says: 

The bullhead ranks first in South Dakota among all fish taken by hook and line 
for food purposes. More people in South Dakota fish for the bullhead than any 
other single variety of fish, and it is safe to assume that more bullheads, taken 
by hook and line, are consumed within our State than are taken by seine and 
placed on the eastern markets. This last statement, however, we are unable to 
substantiate by figures available. The statement is based entirely on observation. 

If Red Lake, in Brule County, may be taken as an example of the 
lakes of eastern South Dakota, where conditions were similar to those 
elsewhere during the period from 1917 (the year it was stocked with 
bullheads and several other species of fish) until it became dry in 1925, 
we may feel certain that Mr. Johnson’s statements are correct. The 
writer often has seen hundreds of fishermen at this lake, some of 
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whom had come from 50 to 75 miles to fish for bullheads. Many 
made catches of more than 100 bullheads in an afternoon. 

Eight years after Red Lake was stocked, licensed fishermen seined 
out tons of bullheads each day during the fall season. At one time 
they reported acatch of 10 tons. This shows that under the ordinarily 
favorable conditions that existed there the bullhead reproduces in 
great numbers, which assures an abundant supply and gives it added 
economic value. 

The bullhead is caught easily, a fact that increases its value to 
the general public. There is no need for an expensive outfit, and it 
makes little difference what kind of bait is used. Though ordinarily 
it chooses its food carefully, the bullhead apparently is not loath to 
accept unaccustomed food from a hook, as will be shown later in this 
aper. 

: South Dakota has recognized the value of bullheads to the extent 
that the department of game and fish has undertaken the stocking of 
many of its streams, lakes, and ponds with them. This work was 
begun in 1914. The fish were then obtained through the United 
States Bureau of Fisheries and were placed in waters both east and 
west of the Missouri River. Since 1915 the stocking has been 
accomplished by transferring fish from overstocked waters to barren 
waters. 

The annual game and fish reports have not recorded the stocking of 
any of the lakes from which specimens for this study were taken, 
except Lake Andes, which received 1,300 adult bullheads in 1926. 
However, newspapers reported that 30,000 bullheads were put in 
under the ice at Lake Madison in January, 1927. 

To make the stocking of lakes with bullheads most successful, their 
food must be known. Propagation can not be profitable in lakes 
where the food supply is insufficient and the fish are in a starving 
condition. In 1915 the bullheads in Lake Alice, Deuel County, 
were below normal size, the larger ones were thin, and many died. 
On investigation it was found they were starving; their stomachs 
were empty. 

Exact information concerning the food of the bullhead will assist the 
State department of game and fish in estimating the number of fish 
the available foods in the lakes will maintain. Then bullheads need 
not be placed in lakes lacking essential foods, and these foods may 
be introduced into lakes where at present they are wanting. 

LOCATION OF LAKES 

The lakes from which specimens were taken for study were repre- 
sentative of the lakes of eastern South Dakota. They are located in 
widely separated parts of that section of the State. The location of 
each lake, with a brief description, is given below in the order in 
which they were visited. 

1. Lake Andes, Charles Mix County, is a long, narrow lake north- 
east of the town of Lake Andes. The water in this lake, as well as in 
most of the others, was several feet below normal during the summer 
of 1926. Bullheads were not common here. This is a fresh-water 
lake with a pebbly and muddy bottom. Being annuals, the water 
plants had made very little growth by the middle of June, when the 
fish were taken. 
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2. Lake Madison, Lake County, afew miles southeast of Madison, 
is smaller than Lake Andes. There is no outlet, and the water is 
only semifresh, due to partial stagnation, not salinity. The bottom 
is muddy. The plants growing here were Ruppia and rushes. 
Bullheads were found to be fairly common. 

3. Lake Poinsett, Hamlin County, is a large, deep lake, 8 or 10 
miles south of Castlewood. Bullheads, very common here, were 
caught with hook and line in water 6 to 12 feet deep. The bottom is 
sandy, and the water is semifresh. Ruppia, Potamogeton pectinatus, 
Potamogeton interior Ryd., and Spirogyra were abundant. 

4. Lake Kampeska, Codington County, a large lake west of Water- 
town, has a sandy and pebbly bottom and a rocky shore line. Bull- 
heads were not common, though one was taken with hook and line 
at the outlet. Algae, rushes, and Potamogeton interior Ryd. made up 
the plant life here. 

5. Cottonwood Lake, Spink County, 10 miles southwest of Red- 
field, supported very little vegetation in 1926, which may have been 
due to the abundance of carp. Algae, rushes, and Potamogeton 
interior Ryd. were present in small quantities. The fish were small 
and apparently hungry. They took large pieces of minnow and 
crayfish from the hook. 

6. Lake Byron, Beadle County, is a shallow lake 16 miles northeast 
of Huron. Very few fish were in this lake, many having smothered 
the previous winter. The bottom, where small amounts of vege- 
tation exist, is pebbly and muddy. Fish were seined here, and no- 
where was the water more than 41% feet deep, and some of the fish 
were taken in 1 foot of water. Bullheads were not common, and 
those taken were very small. 

7. Sand Lake, Brown County, 20 miles northeast of Aberdeen, is a 
fresh-water lake formed by the James River. Bullheads have been 
removed by commercial fishermen and are not at present abundant in 
this lake. The water is shallow and the bottom is muddy. Pota- 
mogeton interior Ryd. is the most common plant. 

8. Clear Lake, Marshall County, a few miles east of Lake City, is 
one of the few lakes having wooded shores. There is plenty of 
vegetation for, the support of insect life. Ruppia and Potamogeton 
interior Ryd. are the most important in the diet of the bullhead. The 
hook and line were used in taking bullheads, which were common 
in this lake. The water is semifresh. 

9. North Red Iron Lake, Marshall County, is a short distance from 
Clear Lake. The water is semifresh; the bottom pebbly and muddy. 
Bullheads were fairly common. Only very small ones were taken, 
the minnow net being used for the purpose. 

10. Lake Tetonkaha, Brookings County, 5 miles west of Bruce, 
has a very irregular shore line. This lake was lacking in vegetation. 
Bullheads were very common and were easily caught with the hook 
and line. Crayfish were used as bait. The water is semifresh; 
the bottom pebbly and muddy. 

11. Lake Oakwood, Brookings County, a short distance east of 
Lake Tetonkaha, contains great numbers of bullheads. The water 
is semifresh, the bottom is pebbly and muddy. As at Lake Teton- 
kaha there is no great quantity of vegetation, Ruppia being that most 
often eaten by the bullheads. 
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METHODS AND MATERIALS 

The specimens were caught by Dr. E. P. Churchill during the 
summer of 1926 while engaged with W. H. Over in making a bio- 
logical survey of the lakes mentioned in this paper. Three methods 
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were employed in securing them—the hook and line, the seine, and 
the minnow net for fingerlings. Immediately after the adult fish 
were taken from the water they were identified, opened, and the 
alimentary tract carefully removed with scissors and placed in a 
10 per cent solution of formaldehyde to check the process of digestion 
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and preserve them for examination later. They were sealed in glass 
fruit jars with data consisting of the date and method of catching, 
depth of water, or other pertinent information. The fingerlings 
were preserved whole. This material was placed at the disposal of 
the writer in September. 

In the laboratory the stomachs and intestines were opened sepa- 
rately and the contents spread out in watch glasses containing water. 
Examination was made under a binocular microscope, and the com- 
pound microscope was used for the examination of very small organ- 
isms. The contents were identified as nearly as possible and the 
specimens of each kind present were counted and the number 
recorded. Filamentous alge, Copepoda, and Cladocera were meas- 
ured in cubic centimeters “by dropping them into small-bore glass 
graduates containing water and allowing them to settle to the bottom, 
which required from 30 to 45 minutes. “By actual count it was found 
that the average number of Daphnia longispina was 1,000 and of the 
smaller Cladcera 1,750 per cubic centimeter, and there were 1,312 
copepods per cubic centimeter. Plant stems were measured in 
centimeters of length. Larger crustaceans, mollusks, insect larvae and 
pup, ete., were counted as ‘they were lifted from one olass to another. 

DESCRIPTION OF FOODS 

To obtain accurate knowledge of the food eaten by the bullheads 
from the lakes mentioned earlier in this paper, the alimentary tracts 
of 106 specimens from these lakes were examined. The data in the 
following tables are arranged according to the lakes investigated, 
which have been numbered consecutively with reference to the dates 
on which they were visited. These numbers correspond to the num- 
bers of the lakes on the accompanying map. The number following 
the date of the collection indicates the length of the bullheads in 
that collection, measured from the tip of the snout to the posterior 
end of the caudal fin. 

The tables have been compiled to show the approximate per cent 
in actual volume occupied by the various organisms comprising the 
food of the specimens examined. Bait, blood cells,> and parasites 
have not been included in the tables because they are not food in 
the sense in which the term is here used, though they were found in 
the alimentary tract and record was made of them wherever found. 
Unrecognizable fragments, which in most cases were well-digested 
bits of food of the same kinds as that which was still in a condition 
to be identified, also are omitted. 

The per cent volume was obtained by using the Cladocera as a 
basis of computation. The number of Cladocera required to fill 1 
cubic centimeter was learned by actual count. Each organism was 
assigned a number representing the number of Cladocera needed to 
make an equal mass volume. This number was then multiplied by 
the number of organisms of the same species and size. All num- 
bers for organisms from the same fish were added together and the 
per cent volume of each organism found by dividing its number by 
the sum total for all the organisms found in the alimentary tract 

’ These cells would not be found in the alimentary tract under normal conditions. When the stomach 
and the intestine were removed from the specimen the blood escaped into both ends of the digestive tube. 

106460—28 2 
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of that fish. C&dogonium was measured wet in the same way as 
the Cladocera, and 1 cubic centimeter was therefore equal in volume 
to the number of Cladocera required to fill the same space. 

TABLE 2.—Lake Andes (1), June 18, 1926, 12 to 14 inches 

Specimion!: £2 Siki ok 2 hee oe so Sse eee et eee 

Chironomus larve 

Damsel-fly nymphs 
Chinone masts oe ean ee a en ee 

IMycnbabiadaryin. 5 lade ie eG Siu.) Te ae Say aces Creer 
Plant bisSue@see= 2.2 oe oe ee ot es 2k ee ee ey ee eae 

2 Average 

| 

89 | 63 76 
By S- . Seeeers 4 

Lo ah be Sa 37 18 
2 |\25e eee 1 

TTT Ace, eet St eeee Trace. 

TABLE 3.—Lake Madison (2), June 24, 1926, 12 inches 

{In this and suhsequent tables ‘‘Tr.’’ indicates that the organism named was found in very small quan- 
tities, a mere trace, though less than 1 per cent of the entire contents of the alimentary canal] 
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TaBLE 4.—Lake Poinsett (3), July 4 to 7, 1926, 14 inches 
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TaBLE 4.—Lake Poinsett (3), July 4 to 7, 1926, 14 inches—Continued 
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TaBie 5.—Lake Kampeska (4), July 7, 1926, 12 inches 
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TaBLE 6.—Lake Cottonwood (5), July 10 and 11, 1926, 7% to 8 inches 
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TaBLE 7.—Lake Byron (6), July 15 to 20, 1926, 8 inches 

~ ] ] 

Specimen:.- 25. Abe | 1 2 3 4 5 | 6 | Average 

| | | 
Chironomus larvee____--_----_-- Ee oe 29 | 84 34 32 30 34.6 
Chironomus pipe asses os 21 | 2 | Sas tenees > 64 70 26.1 
Corixidtgss=* 2 aseoaen Pee 100 50 14 66 4ii\ Saws ses 39 

| 

{ | | 
| } 

Spacimen..22..-2=22-2 Joab 2/30) 4 oh 55 1 6 [oz ge od igo) Tishaa s ees 
| | 

Amphipoda: == se.) |S Eel La eee Drie its ge as) Ba ages fla 2.4 
Animal tissue--=1 <2. 2.2. =. ees era ea. eer ee | Se ol Je il pag gol | #40" oer Serre ae 4.9 
Chironomus larve:---=-=<-|-=2- |<. saa. Somos Bie (Gree Sees EE a pace a Use seer 1.8 
Chironomus:pupe-= =) S| ese Eee By Mes Sec (12 (3) [ESP Pca eae Sil 1a ees | cae 10.8 
@orixidss. 5-25 if Sse. STG ee eee at) ee oN eae eg aes ree 2 ede reg 
Cyclops viridis... 9-2 22-3} 6; | ete 15a [ae | ees ting Sep eran Ree gS (eee Pie pat 
Damesel-fly nymphs-_______- lene 1 Pee | 63 | 100 1 a nner | Rt eee eee Pie) a tee 225% 
Daphnia longispina________ eee eee a ee ae I Fel es eae ee ies Eek Se JOS, ee ie es 
DATOMIS|s 35> 4 ate es tele Ma Bi 1 1 it eee Tals 1 a las 5 ie aay 1 ah Ie 1 .6 
Filamentous algee_...--.__=}___.2 ee ees ae 1S Ete s, | Sa Se a eae ees’ ee ee | 99 9.9 
Haliplus longulus_-______.-_|__-_- [ea ee [eae Bie es teed al oe 8 | ee eens EMS Ce) ae Fe ob 
HyOrocarin’ = =22 22s US. Ay f= SE poked es | ir? ee ea eee ee ae ee "EY: 
@idoronium: sseras Ae eee age) eas Foe aes, ESOS (Bp =. ee Sale a ee Tr. 
lA MEISSUC S522 See [ee 52) ae Ree) eee (ene eal I ee oe GG see aI 5 oo eae ee ome 6.6 
Rotamogetone. <2... -5-. 2.2 87 | 84] 8 ; 30.2 
RGtiiers Ss tee ss Lord ee ee ape. | eget, 3 PS, eae : | | Tr. 

| | | 

1 Empty. ~ 

TaBLE 9.—Clear Lake (8), July 26 to 30, 1926, 9 to 12 inches 

Specimen | 1 Pte pba pel) a ee | es 9 | 10 | yy |Aver- sg ween Cho tae as 1 2 | | age 

Amiphipodas=--=-5-95o- =222 6 1 SD eee Si) ee 7 B32) ese 45 3l |. 1403 
Arctiid@ halisidota | | 7 eee Ne as a (NS lS ir 
Beetle larvee . | reser 8 Nerd lace ee 54 | 39} 15 
Bigalyessws se = ree ey JO esr apes ae ae ee we ee a eS 3 eg, Se oO Be et Oe 8.1 
Chironomus larve_______-- Rr: SiGe feeuso2 yer n| ee so 13 7 NOW sss 24 | 25.2 
Chironomus pup _________ ir 2 ts eee ee aye 2} 3 Eth eee | ee |" vel 258 
@ladoceras=- 2a ee 81 AO ee NE fi ee | ee Pel Noe SES Ean Ee 10.77 
Dermestid larvee_____-____- [i eee re Vee eed ee NS fe nee | eee eee 5 Ba 
Distoms: 25 Aree 1 7 eee. Fase BY ch (eee ig Pa Tr ft7|a2 ere pees ia 
iy drocania =. Sree ek Se ae cs ee a ea SD ao eer di Diya ee A iy ia Lee ors ty 2 
ERY¥OGrODOTUSS = 320 25 ae ee ee 1 Pt elas pe Re | fk el T | S35 Sine 2h 1 
Neuropberdids’ =o == Se Saar | ee ae Io see > S| Se ene ee ee Tr Tr. 
Ostracoda eae Cee ee ee 160) ies | LON FE EA | 2 2{ | Cae ee Tr. (e7Ex. 11 
Omy etapa a ee ST as ee | ee eA ie NE yee ane 4 DY red Peay Revert (See Rage (een Paty [Zi ages Tr? 
Pofamoreton wes oe ors ite 31 Dit eer ol ede 1 act fers po Tr a eae 8 
Seine eae eis os i an eS ABS - [eiges A WO bh da fee 9) eer ie Tr 
Sriarls tess de ee ces OS aaa A ee | 11 | hf es RES ee Ee Tr 1.8 

| | 

TaBLe 10.—WNorth Red Iron Lake (9), July 27, 1926, 114 inches 

| | | | Aver- 
Specimen....----] 1 Z Pe pee 5 6 if 8 9 10 11 12 }13 14 age 

| Nees poe es tee | Cae een Peer (ES oe 

Arnphipoda. 22ers alee ad ae Goes a oe Se eee 21 27 |seu.d See (ees 4 
Beetledaryzess= 22 8 hs ees JAS rel oelee eee See AS oe ee | Se ee 1 
CHironomius Taryce2= | 222s | So ees eee ce el eee WG Wo8 222 Sule< alee 8) | 340s eae 6 
@ladocera: 122-7222 46 34 53 23 AS ieee 6 Ta 3 yoy eee 35 26 20 29 
Gladocérs egus? 2s" sks i be) ee, IN eae eal = cosas leone 3 yy ee aes Lie 8 joseeefeeecs 5.4 
@olonial protozoa. 2 fesse eee 10"). -19° 222 Me a. S-|2 ee e e ee 2 
Cyclops viridis_-____-- SHA be ia!) lmiwics 9 fies 7A Card lasek U1 SYN easel 26} 42] 21] 23| 34} 80) 42.1 
Cyclops viridis eggs___|_-..-|.---|_-=.- ee eee eee Poe | mem 2 aie |, ae (oe CS 16»|, 26 0)eee8) =e 3 
Hilamentous algz__ 2:2) 22 2|2s8 22) Se ee ee a ee a ee ee eee Tr: Tr: 
MNSech apes. 22. =: 1.3 
Polygonum seeds 3 
Potamogeton_-...-..2|-.-=- 2 
TPrichapterds see sees as |e Tr. 

— 



FOOD OF BULLHEADS 37 

TaBLe 11.—Lake Tetonkaha (10), August 9, 1926, 12 inches 
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TABLE 13.—Average per cent volume of the principal foods 
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The preceding data show that bullheads have a decided preference 
for animal food in the form of crustaceans and insect larve. Bivalve 
mollusks and snails are quite common in their diet. Depending on 
the lake, from 89 to 99 per cent of the food eaten by bullheads in the 



38 U. 8. BUREAU OF FISHERIES 

following lakes was animal: Andes, Madison, Byron, Clear, North 
Red Iron, Tetonkaha, and Oakwood. Two-thirds of the stomach 
content of the single specimen from Lake Kampeska was animal. 
These lakes, except Tetonkaha and Oakwood, were filled with 
abundant vegetation. This vegetation, however, is the favorite 
haunt of most of the insects and crustaceans. In these cases, where 
both plant and animal foods have been available, the bullheads have 
taken the animal food and rejected the plant material. In the last 
two lakes both vegetation and the animal life usually supported by 
it were scarce, and the stomachs of most of the fish were either 
empty or contained little save bits of hardened mucus. It was 
found that some specimens had taken large pieces of unaccustomed 
food, such as parts of cray fish, whole minnows, and pieces of perch 
that were used as bait. 

In only three lakes—Poinsett, Cottonwood, and Sand—had the 
fish eaten enough plant material to make it an important part of the 
diet. In Sand Lake 45 per cent of the stomach content was plant; 
in Cottonwood, 37.1 per cent; and in Poinsett 23.5 per cent. A large 
part of this plant food was filamentous alge, Potamogeton, and 
Ruppia. 

ALTERNATIVE FOODS 

If it were not for the fact that the plant tissue was digested, at 
least partly so, and that there was such a large proportion of it, it 
might be supposed that the fish had not eaten it for food, but rather 
by accident when browsing about for larve, pups, snails, and crus- 
taceans crawling about over the Ruppia and Potamogeton (not many 
were found on the alge). The writer is inclined to believe that bull- 
heads do-not take food in any such haphazard manner, but that they 
deliberately select certain foods and reject others. Several years ago, 
at the writer’s home, a number of bullheads were kept in a tank 
during the summer months. Water plants were growing on the 
bottom of the tank, and the bullheads were observed to snatch up 
mouthfuls of the plant material in which water beetles were hiding. 
Then perhaps the bullheads remained quietly in the same place or 
swam leisurely away, but after a moment they opened their mouths 
and the plant material was ejected. Considering these facts, it is 
difficult to understand why bullheads will take almost anything 
from a hook that normally they do not include in their diet. 

Vegetation was abundant in Lake Poinsett and Sand Lake, which 
in a sense accounts for such a large percentage of it being consumed 
by the fish. This does not account for the fact that though much 
animal life was present in the lake it composed little more than one- 
half of the food found in the specimens from these lakes. There was 
very little vegetation in Cottonwood Lake and almost a total absence 
of crustaceans. As the bullheads consumed a large per cent of plant 
material, it would appear that they are able to choose this food as an 
alternative to animal tissue under certain conditions. Insufficient 
data are at hand, however, to determine exactly what these con- 
ditions are, for under similar conditions at Lake Tetonkaha and 
Lake Oakwood the bullheads were found to have eaten animal food 
almost exclusively. 
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FOOD HABITS 

The bullhead is referred to in general as a bottom feeder. It does 
feed upon many forms of life at the bottom, it is true, but it has 
also been seen to feed at the surface and at varying depths wherever 
food is to be had. Food found in both the stomach and the intes- 
tines of many specimens were grouped or sorted as to kinds, as 
though the fish had eaten of one kind for a time and then passed 
on to another. 

There was a greater proportion of vegetable matter in the intestines. 
than in the stomach. Examination of stomach contents revealed 
the fact that the majority of the fish had taken into the stomach 
proportionately larger quantities of animal food than plant food. 
Even granting that the bullheads took equal amounts of plant and 
animal foods, this would indicate that animal food was digested 
early, probably in the stomach, and was absorbed rapidly upon 
reaching the small intestine. Very little food ever was found in the 
duodenum. It passes through quickly into the lower part of the 
small intestine. 

Quartz sand grains were present often. The question arises 
whether sand particles are incidental to bottom feeding or are taken 
for other reasons, such as aiding in digestion; data at hand do not. 
indicate. Some stomachs examined contained snails and bivalves, 
without sand and others sand and no snails and bivalves. 

RELATION TO SIZE 

Schools of fingerlings, usually accompanied by an old bullhead, 
feed near the surface. At a short distance they resemble a dark 
shadow on the water. Fourteen specimens, 114 inches in length, 
were taken in a minnow net at North Red Iron Lake the latter part 
of July. Examination showed that the stomachs of these tiny 
bullheads contained 42.1 per cent Cyclops viridis, 29 per cent young 
Cladocera, 5.4 per cent Cladocera eggs, and some insect eggs, beetle 
larve, Amphipoda, colonial Protozoa, Trichoptera, and a trace of 
plant tissue. 

Though of the same kinds, the animal forms eaten by these bull- 
heads were younger and much smaller than those eaten by the adult 
fish. The Cladocera were about one-half the size of those found in 
the stomachs of the adult fish at Lake Cottonwood, and the Cyclops 
viridis could be seen only under the binocular microscope. Larve 
were those that had not attained full size. 

DEPTH OF WATER 

Bullheads are shore fish. Parent bullheads usually are found in 
shallow, weedy water, and others in deeper water, though, as a 
general rule, none are far from shore—in other words, not far from 
the source of their food supply. The greatest depth recorded from 
which specimens were taken for this study was 12 feet. Other 
depths ranged from 12 feet at Lake Poinsett to 3 or 4 feet in Cotton- 
wood, 1% feet in Sand Lake, and 1 foot in Lake Byron. 

Cladocera and chironomus larve and pupe were found to have 
been eaten by fish at all these depths and in nearly all the lakes. 
Other forms Were common in a number of the lakes. Their quantity 
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in the diet of the bullhead apparently did not depend on the depth 
of the water but upon other factors discussed elsewhere in this paper. 

INFLUENCE OF ENVIRONMENT 

In many places bullheads are looked upon as scavengers of unclean 
food habits. This is mainly because in those localities unclean animal 
wastes are dumped into the water. As noted in the introduction, 
Forbes and Richardson (1920) found distillery slops making up a 
part of the diet of the bullheads they examined from Wisconsin 
lakes. The type and quantity of the vegetation in the water in- 
fluence the insect life, the crustaceans, and in like manner the kind 
of food taken by the fish. Pollutions of the sort just mentioned tend 
to kill the clear-water vegetation and to drive out the forms of 
animal life dependent upon it. Under these conditions bullheads 
have no choice of foods but must take what they can get. ‘This 
study shows that there is such a slight variation in the environment 
of the lakes of eastern South Dakota that it does not affect the 
diet of the bullheads materially. 

The evidence gained from the investigations described would 
indicate that as long as our South Dakota lakes are kept clean 
(that is, not allowed to become polluted with refuse, sewage, and 
trade wastes) the bullheads in these lakes will continue to be of the 
same fine quality enjoyed at present. 

INFLUENCE OF SEASON 

The season of the year influences the food available to the bull- 
head to a marked degree. Nearly all the vegetation in these lakes 
is of the annual type—that is, it dies in winter. To the present 
time no study has been made of the food consumed by bullheads in 
the fall and winter seasons. 

The first fish obtained for this study were taken at Lake Andes 
on June 18, 1926. Besides chironomus larve and pups, these fish 
were found to have eaten damsel-fly nymphs, Mycetobia larve, and 
the merest trace of plant material. At this season water plants were 
just beginning to appear. At Poinsett, 3 weeks later, vegetation 
was very abundant, and examination of specimens showed that one- 
fourth of the diet of these fish was composed of plant tissue—Chara, 
Spirogyra, Ruppia, and Gidogonium. Insects, their larve, pupe, 
and nymphs, and crustaceans were of greater variety. There were, 
besides the forms already named for Lake Andes, Amphipoda, both 
Gammarus and Hyalella, bivalves, Corixide, Diptera, dragon flies, 
Ephemeridz nymphs, Nais, Ostracoda, Sisyra, snails, and Trichoptera. 
A small amount of clam flesh had been eaten by one fish, and two other 
specimens contained a few fish eggs and fish scales. Fish taken from 
Lake Kampeska on July 7 and from Lake Cottonwood on July 10 and 11 
had eaten about the same foods as had those taken earlier in the sea- 
son, with the addition of the plant form, Chetophora, beetles and beetle 
larve, and Cyclops viridis. The last catch of the season was at Lake 
Oakwood on August 11,1926. There was little change in the diet of 
the bullheads in the various lakes during the intervening weeks. 

* 
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SUMMARY 

The bullhead is of greater economic importance than all other 
South Dakota fish, both as a domestic food and a commercial prod- 
uct. Efforts should be made, therefore, to provide this fish with 
the optimum food supply. This can be accomplished to the best 
advantage only when a full knowledge of the more essential foods 
has been obtained. 

The present paper is based on data secured by the examination 
of 106 specimens taken from 11 lakes of eastern South Dakota. 
The facts learned are presented below: 

1. Bullheads prefer animal food in the form of insect larve, pupe, 
and nymphs, crustaceans, bivalve mollusks, and snails, but are 
able to take other foods in the absence of these. 

2. There are strong indications that animal tissue is digested and 
assimilated more readily by bullheads than plant tissue. 

3. Bullheads do not eat the eggs nor the young of other fish, except 
occasionally in very small amounts. 

4. Juvenile bullheads eat virtually the same kinds of food as adults, 
very small bullheads taking only younger and much smaller animals. 

5. The food supply is limited by seasonal conditions. 
6. Bullheads select certain foods and reject others. 
7. There is insufficient food to support the present number of 

bullheads, both at Lake Tetonkaha and at Lake Oakwood. Fish 
_ here were below normal size, were starving, and should be moved 

to other waters.* 
8. Bullheads are now scarce in Lake Andes, where there is abundant 

food to support this species. 
“A Bullheads were found to be eating only clean food in all the 

akes. 
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INTRODUCTION 

The present survey is the tenth of a series of trade investigations 
made by the Bureau of Fisheries, the cities previously canvassed being 
Louisville, Ky.; Pittsburgh, Pa.; Chicago, Ill.; Minneapolis and St. 
Paul, Minn.; Seattle, Wash.; Boston, Mass.; New York City; St. 
Louis, Mo.; and Jacksonville, Fla. The following report is based on 
the fiscal year December 1, 1926, to November 30, 1927 (this will be 
referred to as the year 1927), for amount of fish handled, and the late 
fall of 1927 for marketing conditions. 

The writer wishes to thank the trade in Atlanta for aid and coopera- 
tion given him while the study was being conducted. Thanks are 
especially due Thomas Anderson, of the Fulton Market Co., for 
valuable data and suggestions, which have made the work more 
complete. 

Atlanta, known as the “Gate City of the South,” has an esti- 
mated population of over 325,000.2 The city is situated in the 
north-central part of Georgia and is surrounded by 69 towns of over 
1,000 population each. Ten trunk-line railroads converge here and 
offer facilities that make the city one of the important distribution 
centers of the Southeast. In 1923 there were 993 retail grocery out- 
lets and in 1925 there were 25 wholesale grocery outlets.2 By pas- 
senger train (making no allowance for stop-overs), Atlanta is 9 hours 
from Jacksonville, 9 hours from Pensacola, 10 hours from Savannah, 
21 hours from N orfolk, 24 hours from Baltimore, 28 hours from New 
York City, 35 hours from Boston, and 33 hours from Chicago. 

In the fisheries trade Atlanta might be considered primarily as a 
consuming center rather than a point for the production, assembling, 
or distribution of fresh and frozen fishery products. This may be 
observed by the fact that no productive commercial fishery is to be 
found near by, and only 8 per cent of the fishery products received 
during 1927 were reshipped to points outside the metropolitan area. 

1 Appendix III to the Report of the U. S. Commissioner of Fisheries for 1928. B.F. Doc. 1039. 
2 Estimated by Atlanta Chamber of Commerce as of January 1, 1927. 
3 According to the Atlas of Wholesale Grocery Territories, U. 8. Department of Commerce, 

112267—28 43 
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FINDINGS 

Through this study it has been found that— ‘ 
1. Atlanta is furnished with fresh and frozen fishery products by 

15 States and 1 Canadian Province. 
2. Dealers 1eceived 5,070,000 pounds of 57 varieties of fresh and 

frozen fishery products during 1927. 
3. Wholesale fishery firms are relatively near terminal team tracks 

of the various railroads or have spur tracks adjoiing their estab- 
lishments. 

4. About 94 per cent of the fresh and frozen fishery products 
received during 1927 arrived by less-than-carload express. 

5. About 90 per cent of the fishery products are received in barrels. 
6. Dealers at producing centers compete with dealers in Atlanta 

in supplying the territory surrounding Atlanta with fresh and frozen 
fishery products. 

7. Dealers distributed fresh and frozen fishery products only to 
points in Georgia and Alabama, amounting to 387,000 pounds in 
1927. 

8. Consumption of fresh and frozen fishery products in metro- 
politan Atlanta during 1927 amounted to 4,683,000 pounds. 

9. Fresh and frozen fishery products are marketed by wholesalers 
in the form in which they are received. | 

10. The annual per capita consumption of fresh and frozen fish in 
the round in metropolitan Atlanta amounts to 14 pounds and in the 
edible portion to 11 pounds. 

11. Five species of fish constitute 80 per cent of the retail trade. 
12. Fifty-two fishery products constitute 20 per cent of the retail 

trade. 
13. Fresh and fiozen fishery products were handled daily by only 

12 stores. 
14. Fully 50 per cent of the grocery stores handle fresh or frozen 

fishery products one or more days each week. 
15. Retail fish stores cater to both the white and colored popu- 

ations. 
16. Retail fish stores make 69. per cent of the week’s sales on 

Friday and Saturday. 
17. Methods of displaying and handling fresh and frozen fishery 

products in retail grocery stores show little or no improvement over 
methods usually in vogue in fish stores. 

18. Consumers are reluctant to use frozen fishery products when 
similar varieties are available in the fresh condition. 

19. No public cold-storage or freezing facilities are available in 
the city for fishery products, although three firms operate private 
cold-storage plants capable of holding about 250,000 pounds of 
fishery products. 

RECEIPTS AND SOURCES OF SUPPLY OF FISHERY PRODUCTS 

Inasmuch as no commercial fishery of any importance is prosecuted 
at Atlanta or witbin a radius of several hundred miles, the dealers in 
Atlanta must depend entirely upon other cities for their supply of 
fishery products. During 1927 fish dealers there received 5,070,000 
pounds of fresh and frozen fishery products from 15 States and 
1 Canadian Province, with a wholesale value in Atlanta of about 
$862,000. Of the amount received, 4,801,000 pounds, or 95 per cent, 
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consisted of salt-water varieties and 269,000 pounds, or 5 per cent, 
were fresh-water varieties. Florida contributed the largest supply, 
amounting to 3,073,000 pounds, of which 2,983,000 were salt-water 
and 90,000 fresh-water varieties. Virginia ranked second and sent 
1,152,000 pounds of salt-water products. Alabama was third with 
131,000 pounds of salt-water varieties. Maryland was fourth with 
114,000 pounds of salt-water varieties. North Carolina was fifth 
with .86,000 pounds of salt-water varieties. Ten other States and 
one Canadian Province forwarded 414,000 pounds, consisting of 
235,000 pounds of salt-water varieties and 179,000 pounds of fresh- 
water varieties. Ranked in order of importance, these were Georgia, 
Illinois, Mississippi, Manitoba, New Jersey, Tennessee, Massachu- 
setts, Ohio, New York, Pennsylvania, and Louisiana. 

TasLe 1.—Fresh and frozen fishery products received in Atlanta during 1927 

Where produced Pounds ey cent Where produced Pounds pr eecesy 

LET (00 (7S ep aa eg ae 3, 073, 000 | 62 in 01s S4 se ee AE, 69, 000 | 1 
GUTS ee ae eee 1, 252, 000 25) || cIVEISSISSIDpA =. — 35 i 22 Bee 59, 000 1 
CULPA Oya TREE Sees ae ha 131, 000 3 || Manitoba, Canada____----- 55, 000 1 
NLT Ree eS ie 114, 000 | 2 || All other States_._....-_---. | 1157, 000 3 
INORU HO @ aroha: == 2220. A = 86, 000 | 2 _————_— 
Epc a ae ee ee ES De 74, 000 1 Noy 2s ee ee ee 5, 070, 000 100 

1 Includes products produced in the following States, named in order of importance: New Jersey, Ten- 
nessee, Massachusetts, Ohio, New York, Pennsylvania, and Louisiana. 

In Tables 2, 3, and 4, the sources of supply of the various fishery 
products received in Atlanta are shown. In most cases where the 
same product is produced in more than one State, dealers in Atlanta 
usually derive their supply from the nearest State. Oysters are the 
exception. As a rule, these are sent by more remote producing 
localities in the North Atlantic States, while at the same time oysters 
of good quality and grade are produced in the South Atlantic and 
Gulf States. In fact, Georgia produces oysters, although at the 
present time it is believed production is not sufficient to supply the 
demand. However, introduction of southern oysters into southern 
markets should lead ultimately to the development of southern 
oyster beds and increased production. 

RECEIVING POINTS AND METHODS OF TRANSPORTATION 

Fish are transported to Atlanta by express and freight. During 
1927, 4,760,000 pounds, or 94 per cent of the amount received, was 
carried by express and 310,000 pounds, or 6 per cent, by freight. 
This would indicate that most of the shipments are made in less-* 
than-carload lots, as in most cases express shipments are of that 
nature. 

Express shipments.—Express shipments are carried by the American 
Railway Express Co. and the Southeastern Express Co, Those for 
Atlanta are loaded and unloaded at the express terminals of these 
companies at the terminal station, about 4% mile from the majority 
of the wholesale houses. lLess-than-carload express shipments are 
carted between terminals and establishments, free of charge, by 
express companies. Carload express shipments are carted at the 
expense of receivers or shippers, unless the shipment is made at the 
less-than-carload tariff express rate. 
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It is understood that various firms in Atlanta and other near-by 
southern cities receive weekly shipments from Boston by less-than- 
carload express, and that express companies have found that trade 
to be of sufficient magnitude to warrant devoting an entire car to 
the business. However, individual consignees are charged the less- 
than-carload tariff rate, while express companies make the shipments 
in carlots. It is interesting to note that forwarding firms have 
representatives in Boston and New York City that make a business 
of assembling less-than-carload shipments of fishery products destined 
for the same general locality and forwarding in carload lots at the 
corresponding lower transportation tariff rate. Southern dealers who 
receive less-than-carlot shipments from Boston and New York City 
might find it to their advantage possibly to pool their shipments into 
carlots. Car-opening privileges en route make this method of 
shipping especially desirable. 

Freight shipments —Freight shipments may be received over five 
main routes. The terminal team tracks of these routes are from 
within one-fourth mile to 1 mile of the majority of the wholesale 
houses. Three wholesale firms have spur tracks beside their estab- 
lishments, and carload shipments may be handled directly between 
freight cars and their shipping rooms. Cartage service between 
terminal team tracks and fish dealers’ stores is performed by ship- 
pers or receivers when necessary. 

Several dealers in Atlanta are making use of a combination water 
and rail route from points of production in an effort to reduce trans- 
portation costs. By this method products from Boston are trans- 
ported by boat to Norfolk, Va. Here they are combined with 
products from Norfolk and forwarded in carlots to Atlanta, where 
the car is partly or entirely unloaded. If partly unloaded, the rest 
of the shipment is sent to points farther south or west. 

DISTRIBUTION 

During 1927 fish dealers in Atlanta distributed 387,000 pounds, 
or about 8 per cent of the fishery products that they received. Of 
this amount, 202,000 pounds was sent to the district within 25 miles 
of Atlanta, 145,000 pounds to more remote sections of Georgia, and 
40,000 pounds to Alabama. All were forwarded by less-than-carload 
express. Products reshipped consisted mainly of mullet, croaker, 
sea trout, and Spanish mackerel. 

From this it is seen that while Atlanta is considered one of the 
important distribution centers in the South for various forms of 
merchandise, fish dealers distribute but a small amount of fishery 

‘products outside of the city limits. This condition did not always 
exist, for in former years dealers in Atlanta distributed large quan- 
tities of fish over a wide area. At that time producers were not 
prone to ship their products in small lots to inland dealers. How- 
ever, with speedier and more regular transportation service between 
producing centers and consuming localities, producers in the South 
Atlantic and Gulf States especially have begun to act as their own 
distributors and forward in lots as small as 15 pounds to inland points. 
In this way the producer is able to trade direct with the retailer or 
consumer, and the differential in costs to the trade makes it attrac- 
tive. In some instances producers will deal with both wholesalers 
and retailers in the same city. 
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WHOLESALE TRADE 

In 1927 there were five wholesale establishments engaged in 
handling fresh and frozen fishery products in Atlanta. Some of these 
firms handle only fish, while others are operated in connection with 
wholesale fruit and vegetable commission houses. The total invest- 
ment in buildings and accessories of the wholesale firms was $108,000, 
and their cash working capital amounted to $28,000. There were 
39 persons engaged in the trade, receiving $44,000 in wages. 

The wholesale fisheries trade is conducted in the downtown sec- 
tion of the city, in the vicinity of the Union Depot. Several of the 
firms have spur tracks beside their establishments. These connect 
with the main-line railroads. As a rule, rooms of the establishments 
in which fish are handled have cement floors. Compartments re- 
frigerated with ice or mechanical cold-storage facilities are pro- 
vided for holding fish. 

In most cases the products are marketed in the form in which 
received, and therefore the quarters required for packing, grading, 
or cleaning are not large. Trading is done mainly with hotels, 

- restaurants, and retail stores in the city and near-by suburbs. 
Usually fish are purchased outright by wholesalers, although in 

some instances they are handled on consignment. In some cases 
producers ship the same varieties of fish to two dealers in Atlanta at 
the same time, and one of the wholesalers will handle the products on 
consignment while the other will buy outright. In instances of this 
kind the dealers who buy outright sometimes are unable to dispose 
of their product at a reasonable profit, for the reason that the dealer 
who handles fish on consignment will undersell him. 

Local sales are made by telephone, canvassing, or by purchasers 
calling at the wholesale establishments. Out-of-town sales are made 
through letter or telegram. City sales are packed in containers of 
various descriptions or wrapped in paper. ‘These are delivered free 
by motor truck within the metropolitan area. Out-of-town sales 
are made f. o. b. Atlanta. They are shipped in boxes and barrels 
of various sizes and are refrigerated with ice. Usually the boxes are 
those that have been used previously for holding other merchandise. 

COLD-STORAGE FACILITIES 

Atlanta has no public facilities for freezing or storing fishery 
products. However, two wholesale firms have such facilities on 
their premises for private use, and another has facilities at a local 
cold-storage warehouse. The combined storage capacity of these 
three plants is about 250,000 pounds. A comparatively small 
amount of fishery products is frozen in Atlanta, as cold-storage stocks 
usually are received frozen. Stocks in cold storage consist largely 
of mullet, croaker, Spanish mackerel, and sea trout. Other species 
of fish sold in a frozen condition are listed in Tables 2, 3, and 4. 

That Atlanta consumers prefer fresh fishery products is borne out 
by the fact that more extensive facilities are not available for freezing 
and storing fishery products. It is the general opinion among dealers 
that the trade will accept the frozen stock only when fresh fish are 
not available; and even then there appears to be a reluctance to 
accept frozen fish if a suitable fresh substitute is available. Educat- 
ing consumers to the merits of properly frozen fish may increase the 
sales of the frozen product. Handling frozen fish also may tend to 
stabilize the trade, as it has done in various other cities. 
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FORM IN WHICH FISH ARE RECEIVED AND MARKETED 

The form in which the various fishery products are received in 
Atlanta is shown in Tables 2, 3, and 4. The majority of the fish 
are received in the round, exceptions being dressed red snapper, sea 
trout, snook, sheepshead, catfish, grouper, salmon, halibut, bluefish, 
and fillets of haddock. Products are marketed by wholesalers in 
the form in which received. Some retailers make a practice of 
cutting various fish into fillets and steaks or pan-dressed fish. No 
fish are wrapped preparatory to retail sale, except fillets of haddock 
and pan-dressed sea trout. These two fish are gaining in popularity 
in Atlanta, which may be attributed to their bemg prepared and 
wrapped ready for retail sale. It is possible that other varieties, 
perhaps some that are now of limited importance, would find a 
more general sale if prepared and packaged. 

CONTAINERS 

It is estimated that over 90 per cent of the fishery products received 
in Atlanta are shipped in sugar, flour, or apple barrels. In some | 
cases the barrel used was new, but generally it had been used previ- 
ously in shipping some other product. Round or dressed fish from 
the North or South Atlantic and the Gulf coast points arrive in 
barrels containing a net weight of about 200 pounds of fish; while 
shipments of round or dressed fish from the Great Lakes district 
and the North Pacific arrive in boxes that contain a net weight of 
100, 150, 200, or 350 pounds of fish. Boxes originating in the Great 
Lakes district usually are provided with handles that extend from 
each end of the box, which facilitates handling en route. Smelt 
from the North Atlantic are received in boxes holding 10, 15, or 
25 pounds. Green shrimp are received in barrels with a net weight 
of about 125 pounds, and spiny lobsters come in barrels with a net 
weight of about 150 pounds. All shipments of fresh fish in boxes 
or barrels are refrigerated with crushed ice, except carload shipments 
of frozen fish in boxes, which obtain refrigeration from the cold in the 
fish and refrigerants in the car. Boxes containing frozen shipments 
usually are lined with heavy brown paper for insulation. For addi- 
tional insulation, the fish in these shipments sometimes are wrapped 
individually in heavy brown paper. 

Fillets of haddock and dressed sea trout that have been wrapped 
individually for protection are packed in tin cans holding a net 
weight of 20 pounds. The tins of haddock fillets arrive in boxes 
holding 1, 2, or 3 of the tins, while the tins of wrapped dressed 
sea trout usually are received in boxes and barrels holding a varying 
number of tins. Shipments of prepared fish are refrigerated with 
crushed ice. 

Shucked oysters are packed in tin cans holding 1 pint, 1 quart, or 
1 gallon. ‘These cans are received in barrels holding from 8 to 20 
of the 1-gallon cans. Scallop meats are packed in tin cans holding 
5 gallons, cooked shrimp in tin cans holding 5 pounds, and crab 
meat in tin cans holding 1 and 5 pounds. These tins in turn are 
received in boxes and barrels of various sizes, which have been 
refrigerated with crushed ice. 

Live soft crabs are received in the Chesapeake crab trunk, which 
holds a varying number of crabs, depending upon their size. The 
crabs are evenly imbedded in moist sea grass, which covers the trays 
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in the trunk, and are refrigerated with a small amount of finely 
crushed ice. Live hard crabs are received in boxes with a net content 
of about 50 pounds. They may or may not be refrigerated with ice. 
Usually moist sea grass is found in the top of each box. 

Clams in the shell are received in sacks holding a net weight of 
about 90 pounds, boxes holding a net weight of 180 pounds, and 
barrels holding a net weight of 270 pounds. Sometimes they are 
refrigerated with large cubes of ice. ‘Turtle meat is received packed 
loose in boxes holding a net weight of about 50 pounds. These 
shipments are refrigerated with crushed ice. 

Outgoing shipments usually are sent in the container in which they 
arrived in Atlanta. Small shipments are made in boxes of no standard 
dimension, the boxes used usually being those that have already 
served their purpose for shipping other forms of merchandise. 

RETAIL TRADE 

During 1927 Atlanta retail fish dealers handled 4,683,000 pounds 
of 57 varieties of fresh and frozen fishery products. These consisted 
of 4,427,000 pounds of salt-water varieties and 256,000 pounds of 
fresh-water varieties. The majority of these products were pur- 
chased from local wholesale dealers, although some retailers pur- 
chased direct from producers. 

Important commercial products—Five species of fish, amounting to 
4,063,000 pounds, are considered as the important commercial fish 
in this city and constitute approximately 80 per cent of the retail 
trade. Florida and Virginia supply the majority of these fish. All 
were received in 200-pound barrels, except headless and viscerated 
sea trout, which at times were received in 20-pound tins. 

The large consumption of mullet and croaker in the city is due 
mainly to their being used by the colored trade. These varieties of 
fish are comparatively inexpensive. The other three species of fish 
in the important commercial group are considered to be of good 
quality, and although somewhat higher in price than mullet or 
croaker find a ready sale, especially with the white residents. The 
fish in this group are fairly abundant. 

TasBLe 2.—Fishery products wpon which approximately SO per cent of the trade is 
based 1 

Form in which Fresh or 
Rank Product Sources of supply 2 Seeamatil fraen Reasons for sale 

is NMullet_ 22. =2— Florida, Alabama, Mis- | Round______-____- Fresh; fro- | Inexpensive; used 
sissippi, North Caro- zen. largely by colored 
lina, and Georgia. trade. 

Dees Croaker__..__| Virginia, North Caro- |___-- dG ee ee ee dos=s2- Do. 
lina, Maryland, and 
Georgia. 

oaes = Red snapper__| Florida, Georgia, Mis- | Round; headless | Fresh-_-___- Good quality. 
sissippi, and Alabama. and viscerated. 

Ane Trout, sea____| Florida, Virginia, North | Viscerated; head- |____- (6: eee Good quality; also be- 
Carolina, Mississippi, | less and viscer- cause it is pan dress- 
Georgia, and Ala- ated. ed and individually 
bama. wrapped in some 

cases. 
pee Spanish mack-) Florida, Virginia, North | Viscerated______-_|____- 0 (1 ee Good quality. 

erel. Carolina, and Georgia. 

1 Tables 2, 3, and 4 are to be considered together as regards the relative funk of importance of the prod- 
ucts as a whole. 

2 Listed in order of importance. 
Note.—The above fish are received in 200-pound barrels, and in addition, sea trout that has been dressed 

is received in 20-pound tins. 

112267—28——2 
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Moderately important commercial products.—In this group are 15 
products, amounting to 754,000 pounds. They constitute 15 per cent 
of the retail trade. Table 3 shows that some of the products in this 
group are used mainly as substitutes for southern varieties. At 
periods during the year southern fish are not available in sufficient 
quantities to supply demands, and therefore other sources must be 
drawn upon and the fish substituted for the regular varieties. Usu- 
ally the substitute is some species of fresh-water fish. Several other 
varieties are of moderate importance for the reason that they are not 
well known. It is believed that some of these and several others of 
this group will gain favor in time and may be expected to rank among 
the commercially impertant products. The products of this entire 
group as a rule are fairly abundant. 

Slightly important commercial products—Limited quantities of 37 
fishery products, amounting to 253,000 pounds, constitute about 5 per 
cent of the retail trade in Atlanta. Reference to Table 4 reveals that 
these products have a slight sale in Atlanta for the reason that they 
are relatively too high priced for the trade, are considered coarse fish, 
are used mainly by hotels or restaurants or are used as substitutes for 
more popular and plentiful products. Preparing and packaging some 
products considered coarse or of too small size may lead to increased 
sale of these products. 

RETAIL FISH STORES 

During this survey 12 stores were engaged in handling fishery 
products daily. In no case were these stores operated strictly for the 
marketing of fish, as other products, such as poultry, meats, fruits, 
vegetables, and groceries, also were handled. 

Window display.—Seven of these stores had window displays of 
fish, of which two were inclosed. Four stores used raised-edge 
metal pans for holding fish displayed in windows, two used sunken 
tile, and one hung the fish from a string extending across the window 
space. Fruit, vegetables, groceries and other merchandise were 
usually displayed along with the fishery products. 

Inside display—Nine stores used a metal-lined wooden case for 
displaying fishery products, two firms used a metal-lined composition- 
marble case with nickel trimmings, and one used a raised-edge metal- 
covered table. Products were displayed on crushed ice, which was 
heaped to the top of the case or on the table. Displays were covered 
all the time in two stores, only part of the time in two more and at no 
time in eight others. Prepared products were displayed by eight stores 
in porcelain pans, which were placed on the ice in the display cases. 
Shucked oysters were held in earthen or glass jars, which were sunk 
neck deep in the crushed ice. Case displays occupied space in the 
storeroom equal to about one-fifth to one-half of the floor space, and 
were arranged at various places in the store room. The floors of 
eight of these stores were of tile or concrete and those of four were of 
wood. Ten stores used ice chests in which to hold reserve stock, and 
two had no provision for reserve stock. In addition to ice chests, 
two firms had insulated cold rooms for holding reserve stocks. 
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Wrapping paper.—Standard white or brown paper was used by 
five retail fish stores for wrapping all packages of fish. Seven used 
first a wrapper of white or brown paper and then an outside wrapper 
of newspaper. Newspaper tends to impart an inky flavor or odor 
to fish, thus the prevalence of using standard paper for the first 
wrapper. In wrapping retail purchases, some retailers place a few 
lumps of ice in the package for refrigeration en route to the home. 

Payment for retail sales, delivery, and advertising—Retail sales were 
made for cash only in four stores; the other eight stores, in addition to 
selling for cash, intimated that credit was extended to regular cus- 
tomers. Delivery of retail purchases was made by four stores. 
Advertising was done by three stores, of which one used the daily papers 
about three times weekly and two used circulars distributed in the 
neighborhood. 

Class of trade and location of retail fish stores —Nine retailers stated 
that their trade was about equally divided between the white and 
colored races, and three stated that 75 per cent or more was with the 
white population. Eight of the retail stores were located in the down- 
town business section and four in outlying areas. 

Sanitary conditions.—Sanitary conditions of the stores were noted 
as follows: First, excellent; second, good; third, fair; fourth, poor; 
fifth, very poor. According to the rating, the sanitary condition 
of four was excellent, three were good, four were fair, and one was 
poor. 

Trade during the week.—Inquiry was made as to trade during the 
week, and the retailer was asked to state the percentage of each week’s 
business done on each of the six working days of the week. From 
the study it was found that on the average the sales on Monday 
were 7 per cent; Tuesday, 7 per cent; Wednesday, 8 per cent; Thurs- 
day, 9 per cent; Friday, 30 per cent; and Saturday, 39 per cent of 
the total week’s trade. As in most cities surveyed, the bulk of the 
trade in the retail fish stores in Atlanta is done on Friday and Saturday. 
Sales on Saturday are greater in Atlanta for the reason that the 
majority of the negro population is paid on that day. 

GROCERY STORES 

One of the most striking features revealed by the survey of the fish 
trade in Atlanta was that a large number of retail grocery stores make 
a practice of marketing fish. While no extended survey was made of 
these outlets for fishery products, it is believed that fully 50 per cent 
of the grocery stores carry fish on one or more days each week. This 
may account for the small number of retail fish stores that sell fish 
daily. 

Fishery products marketed in grocery stores usually are displayed 
in a metal tub or raised-edge metal pan. These are filled with crushed 
ice. Other receptacles are provided for catching the water from the 
melting ice. 

Usually a sufficient quantity of fish is obtained for only one day’s 
sales and generally amounts to only about 75 pounds. It is the 
opinion that most grocery stores carry fish only as a convenience to 
customers, which is corroborated somewhat by the fact that the 
average margin of profit to the grocer is only about 3 cents per pound. 
In a large measure this may be due to the types of products handled 
and the method of display. Few grocers appear to be acquainted 
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with the proper methods for displaying and handling fishery products. 
Facilities are such that only round or dressed fresh fish can be handled, 
and these products require almost immediate disposal. Thus, the 
goods remaining unsold near the close of the day’s business are 
marketed at little or no profit, rather than that the expense of holding 
them over night be incurred. However, some dealers will hold fish 
from day to day, usually under adverse conditions, and fish so mar- 
keted are not always of the best quality. Marketing fish of inferior 
quality will not create a demand for fish, nor will it increase their 
consumption. 

The more or less unsightly method of marketing fishery products 
practiced in the past should not be introduced into grocery stores. 
Methods should be found to market fish in the most Sanitary and 
attractive manner possible with a perishable article. Unless this be 
done, consumers will still be of the impression that fish are being 
handled by antiquated methods, the only change being that the 
generally unsightly fish market has moved into the grocery store. 
While the writer believes that grocery stores in the future will become 
one of the main outlets for fish, he also believes that the grocery trade 
generally is not making an attempt to improve handling methods. 
This may be due in part to wholesalers who, as a rule, have not as yet 
sensed the responsibility that rests upon them in respect to lmprove- 
ments in this class of marketing. 

Selling fishery products as a side line should not be encouraged; and 
until fish is considered a staple article for marketing in grocery stores, 
it follows that httle profit will acerue from their sales in such stores. 
Wholesalers marketing fish to retailers should inquire as to the 
manner in which they will be displayed and as to the facilities for 
holding the surplus supply. In the absence of proper equipment in 
retail stores for carrying on this trade, wholesalers should offer such 
aid as will insure the product being handled in the most sanitary 
and attractive manner. 

ANNUAL PER CAPITA CONSUMPTION 

The metropolitan area of Atlanta has been estimated, by the At- 
lanta Chamber of Commerce, to have had a population of 325,000 
as of January 1, 1927. The metropolitan area includes (besides the 
city of Atlanta) the suburbs of Decatur, East Point, Marietta, Col- 
lege Park, and Hapeville. Approximately 70 per cent of the popu- 
lation is white and 30 per cent colored. 

During 1927, 4,683,000 pounds of fresh and frozen fishery products 
in the round were consumed in the metropolitan area of Atlanta. 
On the basis of a population of 325,000, the per capita consumption 
is about 14 pounds annually. Considering only the edible portion 
(amounting to 3,562,000 pounds), the per capita consumption is 11 
pounds annually. This compares favorably with that for the entire 
United States, which averages’ about 15 pounds annually for all 
forms of fresh, frozen, cured, or canned fishery products. 
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TaBLe 5.—Summary of Atlanta market survey 

Item Number 

MUNG ESHIb IS MAG On lerse:).4- .— = 2 la _ (ear! seen a Ae ln case caoknotsne | 5 
Retail fish dealers handling fish 6\days anweek_./.2-----.--) 52 toot yo tss sk se sees. 12 
TEbrayo PDA Se Ce ata (2X6 eee = SA ne Paes EY |, 50 Se Ee eee ener eee ee ee 57 

Commercially intportant products (80"per Cont) 2 St ee 2 kes 5 
BACT UTE fee res hae ae ey PE Oe eh en i oS ore pounds__| 4, 063, 000. 

Moderately, important: products (lb per cent)! -=- = =e ee eee eae eee} 15 
ita Qe\ Hit je BE Ls PRS SSE ORS be a os Ses ra he ea Ae Se eee pounds_- 754, 000 

Slightiwmumportantaproducts.(5. per Cent) =--- =. 9. eS 8 oe Pe 7 
JAI {OS eee SV Ne SIE LS RD eS eS OE a he ee Re ee pounds__| 253, 000 

Reason for limited sale— 
Wsedumnainiy.. by notels:and restaurants: — 2-9-2552 = 2 eee BE eS} 8 
(GHnRIGeTed: COMLSOs te ae eae Sree Ts. ae ee Sa Re eee Sere 8. 
SHDShileen OnasOnUnern, vaniobless = =e 8 oes oi aoa ee 8 
IRGIALEGGLYER IEE DICE 2s ane Se PSA ELL. Wa AT ei) dee ee ee | 7 
PASGRA! VAbIOb Yes Ae sores. See ne SW Set oh eee, seh aoe docks a beh Bae eek 5 
REED oT ESC eg en ee ee Se en Oe a a ee ee ae ee eee 4 
ec Bnemint Hives EL ODLeweitad Ono" soso seeks SSS eS ae eS Oe ee ee 1 
Ene eraROGiCh COOKOG ste = Ji 0 1 4 e e 0  ee a e 1 
BOOr SHIDDOrs se otek. soos enon oe eR SER LeT ele eed een Se ec beeni a fo] 1 
ROTAIKEO DON 604 ae See eee! ee = Saye Ed oe Se eo ee ee be een tek euch 1 
INO fae IGETIO Wil <= setae oo ak ee a eee ne See ee Saet pa ee en beeen ase sneha 1 

Principal containers: | 
Osawa tee CHD ACIOY Olsson ce oa oe ees oe ae a ee ee se ae hoo ase esas pounds__| 100-150—200-350 
Sree Saw unis ea ACI Wy Ola =a 2) see enone Rare nine Se see a aS eel dosa 125-150-200 

Quantity of products handled by wholesalers in 1927___.-__-_--_-_-_---------------- dos 5, 070, 000 
Quantity shipped to other States (8 per cent) __------__-------- wid oQeeae| 387, 000 
Quantity handled by retailers (consumed in Atlanta) -_---___- doz.- 4, 683, 000 
Quantity consumed in Atlanta, reduced to the edible portion do____ 3, 562, 000 

MALIMInCe ODA tinM OLEAt an btat O27-o=- 28. oe ale si pe ee 325, 000 
Per capita consumption of fresh and frozen fishery products, 1927 (edible portion) -_pounds-- 11 
Per capita consumption of fresh and frozen fishery products, 1927 (in the round) _--do_-_-- 14 

j 

ORDINANCES GOVERNING THE HANDLING AND SALE OF FISH 

The handling and sale of fish in Atlanta is subject to regulation by 
certain ordinances, as stated in the Charter and Ordinances of the 
City of Atlanta, Code of 1924. 

Section 2119 states, in substance, that it shall be unlawful to 
peddle or offer for sale upon the streets of the city, or from house to. 
house, at retail, fresh meat of any kind (fish) from wagons or baskets 
or otherwise. 

Section 1404 states, in substance, that it shall be unlawful for any 
person, firm, or corporation to display or offer for sale any meat, 
fish, pickles, dates, prunes, figs, or fruits (such as are not washed or 
peeled before eating), or other article of food that would collect dust 
and dirt, making same unfit for food, on the sidewalk of any build- 
ing or place of business. 

Section 1417 states, in substance, no license shall be issued to any 
person, firm, or corporation for the purpose of conducting a fish stand 
or meat market, where such stand or market is constructed so as_to 
front or open or abut on the sidewalk where sales are made to cus- 
tomers standing upon the sidewalk. 

Section 1408 provides for the screening of fish markets to prevent 
the ingress and egress of flies or other insects. As an alternate, cer- 
tain prescribed fans may be used for warding off flies. 

Section 2131 states, in substance, that restaurants or other eating 
places along the edge of sidewalks or on sidewalks or og the streets, 
in which fish or other articles of food are cooked and offered for sale,. 
must be screened so that flies or other insects do not have access to 
the food products while the latter are being cooked or offered for sale. 

Section 1395 states, in substance, that sanitary inspectors of the 
city shall condemn all unsound, tainted, offensive, or unwholesome 
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fish or other articles of food kept or stored in any box or refrigerator, 
held or offered for sale at any market in the city, or offered for sale 
from any car on any railroad track in the city. Goods condemned 
by the sanitary inspectors must be removed from the city as garbage. 
(Owners of fish that have been condemned are given a receipt showing 
that the fish were condemn 2d. ) 

Section 1420 states, in substance, that it shall be unlawful for any 
person, firm, or corporation, their agents or employees, to sell or 
offer for sale shell or shucked oysters to which more than 10 per cent 
water has been added either directly or in the form of melted ice. 

Section 918 states, in substance, that it shall be unlawful for any 
butcher, grocer, or dealer in fresh meats, vegetables, fish, oysters, 
fruits, or melons to keep open doors in said city on the Sabbath day 
Pe ro out that day to his customers any such goods previously 
sold. 

Section 893 states, in substance, that it shall not be unlawful to 
deliver to hotels and restaurants on Sunday perishable meats, fish, 
and oysters within the limits of the City of Atlanta. 

COMMON AND SCIENTIFIC NAMES OF FISHERY PRODUCTS HANDLED 

The following is a list of the common and scientific names of fishery 
products handled by the wholesale and retail trade in Atlanta to 
which reference is made in this report: 

+ 

Common name Other common names Scientific name 

PATI felfsSh-feu Seer een EL SS |S padefish =p: see PS eee ie Chztodipterus faber. 
ass DIACK see so eee. Seen Ned BY 505 2 Ret 3 Se ER Micropterus sp. 
EHS H ants 4 see eee ee. eee Se egy. 1 ee ee Ree Pomatomus saltatrix. 
Bineyriuinnerset: 5 we a = eee ey Iiargitatl 3 3.234264 =). aes ee Caranz chrysos. 

Centrarchide sp. Bream, fresh-water 
Lagodon rhomboides. Bream, salt-water 

tre verhish se eee 2 Ss A EPS ea EE eer See Poronotus triacanthus. 
(Gir deve ele Ts AE Pie ae. We! (ee ae Cee ee OP pees Stee ree Oe Cyprinus carpio. 
CADET Ce NaS Rte ee eee eet Bullhead" se Se eg Ameiurus sp., Ictalurus sp. 

Leucichthys sp. 
Gadus callarias. 

GTA PIO ee eee. ees re eae Nees SE RETA ale PENTA ees Pomoxis sp. 
Crevalle Caranx sp. 
Croaker__-__- Micropogon undulatus. 
Drum, black- _| Pogonias cromis. 
Drum, red--- Scixnops ocellatus. 
Flounders____ Pleuronectide sp. 
Grouper Epinephelus mycteroperca. 
Haddock Melanogrammus xglifinus. 

Hippoglossus hippoglossus. 
Leucichthys sp. 
Clupea harengus. 
Pomolobus mediocris. 
Scomberomorus reqalis. 
Scomberomorus cavalla. 

Herring, lake 
Herring, sea 
Hickory shad 

King mackerel Cero, kingfish bi Be ica 18 eal el { 
Kaine wihidinge = =e eee WI ecco es ee Eee Meni git Dus sp. 

omer setipinnis. 
Moonfish----_-_---------------- ------------------------------------ Stone pemners 

ugil cephalus. 
Mullet..---------------+-------+ ----20---2-0- 2-2-2 -20n en rere nono {ae curema. 
Perch, Wile... ee oe nnn oe ee eee ose Sow Morone americana. 
Perch, -vellow= 123 ee 245 Pea ¢ See ee AA SET a 3 Perca flavescens. 
Pike, blues. 2-522 sae. ge ig ee ee de Stizostedion glaucum. 
Pike *yellow 2 eet oo sae ee | Se eee ne ceek = Sale hae) Stizostedion vitreum. 
Pompano Gece “FO EER aT Sh ee eee es Peer sh ees ei ot it! Trachinotus carolinus. 
MSMOLS GNOICE: fs oe ea oe ee er ee ee ee Various sp. 
Saiinione 22 Aer: pend BN BE 2 Se A eS 5 “Oncorhynchus sp. 
Bbads 2.4 Jeo ne Al Oe ee ee ee Be Fae od Alosa sapidissima, 
Sheepshead, salt-water__._.---__ ) Wihite perch*.6 1 -eeoseesrese a. Archosargus probatocephalus. 
Smelt se aS) BO ee } eee Neeeey eee, tes FP re Osmerus sp. 
Snapper, mangroves. 3.022 Sean og 2 eee ee ee Lutianus griseus. 
Snapper, red__-___- BAG A SS a PRE ESOL ER aE Lutianus blackfordi. 
BODO kes. ost ee 90s se i | Sergeantfiish!.2.2.521 52 Saale Centropomus undecimalus. 
DDaMIsh I SCROrel == — 8 oe a chk. ce ee ee ee Scomberomorus maculatus. 
SPO ees see aT Stes ae [SAREE eee BAe Od Pee ee 455 BZ SELe Leiostomus ranthurus. 
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Common name Other common names 

Beekers 2292 Uses Ses Poa AE 
Trout, lake 

PBELOUL, SOR ccna canaescccccooscae 

WHHTONSH oes se ee Sa et aase 

Wignistee eso. cote eee ee cae! Hard clams, soft clams-.....-.--.-- 

Hard crabs, soft crabs, crab meat, 
Crabs_----.-------------+------- { stone crab. 
NR ee een ee ee eee De ao eee ee ccsc ee 
Oigsternme mses oe Se he Se oe ee oe Eee 

Bea OpRee aLe fun fot Nee Bay scallops, sea scallops__.---.--. 

STAR eee ese re ene Blas Pe eS oo eile aewakecwease 
Spiny lobster’ -5= 522-2222 2.-- CrawbSh ess. oo easdatee saan 

PD raeaiigispeey 5 = Bees Se coe LI Green turtle, loggerhead_...-.____- 

Scientific name 

Catostomid sp. 
Cristivomer namaycush. 
Cynoscion nebulosus, 

regalis, Cynoscion nothus. 
Coregonus clupeaformis. 
Venus mercenaria. 
Mya arenaria. 
Callinectes sapidus, 
Menippe mercenaria. 
Rana sp. 
Ostrea elongata. 
Pecten irridians, 
Pecten majellanicus. 
Penus setiferus. 
Panulirus argus. 
Chelonia mydas, 
Thalassochelys caretta. 

{ 

{ 

{ 

{ 

Cynoscion 

TaBLE 6.—Directory of sea-food dealers in Atlanta, Ga., 1927 

[W=wholesale; B=broker; R=retailer] 

Dealers 

Bradshaw Fish Co., 843 Gordon St 
Bradshaw Fish Co., 1019 Peachtree St 
Central Market,! 16 North Broad St 
Capital Market, 306 Capitol Ave 
Fugazzi, A. & Co., 7 Produce Row 
Fulton Market Co.,?27 East Alabama St 
Green & Milam, 1 Produce Row 
Hensen & Freeland, 137 Central Ave 
James, George C., 418 Healy Bldg 
Kistner Market, 29 South Broad St 
Lanford, J. M., 118 South Forsyth St 
Manos Market, 20 North Broad St 
National Seafood Co.,! 31 South Broad St 
Palm Market, 23 South Broad St 
Sanders Fish Co., 999 Peachtree St 
Southern Grocery Co., 588 Whitehall 
Sprayberry Fish Co., 103 Decatur St 

1 Also handles canned and cured fish. 2 Also handles bakery goods. 

Products handled 
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TABLE 7.—Short-line travel and freight and express rates on fresh and frozen fish 
and oysters from principal sources of supply to Atlanta, Ga. 

{Prepared by the Interstate Commerce Commission, Bureau of Traffic. Distances shown were taken 
from War Department mileages or War Department mileages in connection with Official Railway Guide. 
Notes to reference symbols are grouped at end of table] 

Rate in cents per 100 pounds 

Freight Express 
Shorisliap 

. «os trave 
Points of origin * g 

GISRADPAS knGuiridade Wee eo ee Any quantity 

Fresh Fresh Fresh | resh or resh or resh or 
frozen fish | frozen fish | frozen fish Oysters 

e 

DOMINION OF CANADA 

Manitoba: Winnipegosis_--.------.------- 1, 5385 D226 47314, (A)@750 | **750 

UNITED STATES 

AMiabamas Mobile === las see Wb ee ee 354 #A 8314 137 @199 | @199 
Florida: 

‘Apalachicolases.- 332.2 23: Skee eee 409 #A 83% 15714 X169 X169 
Bradenton’. so. S20 sie oak ee 531 #B106% 22114 X205 X205 
Cedan Keys. Sie s eres ea 369 #B 93 213% X158 X158 
Fermmandina si. 22 St 22. seh ee 358 #B 69 121 X158 X158 
Ron: Pierce. 5.2 oe ee ee eS 570 #B124 24014, X221 X221 
Guliport ses 22. See ae ee eee ee 594 D1il4 208346. 32 wet | eee 
Jacksomyille~ -= i: sa UM eee eee Se 331 #B 69 121 X158 | X158 
IKOVOW St done a ee ee 853 #B141 213% X289 X289 
Ea Te CRS aE, Bs A Ae ees 694 #B141 258 X252 | X252 

Orkkridos ess Oe et eee a 482 D118% 21914 X195 | X195 
Palatka 7h: sos he Bee lone eee 389 D 83 152 X184 X184 
Panama Oty. < seas. 8 Be oe ae 374 #A 83144 25114 X142 X142 
Pensacola: =s-25t2. 22 9.- = hess Bees 338 #A 834% 137 X158 X158 
PunpanGords - sears ee ee ee 576 #B1064%4 24614 X221 X221 
St YAugustine et! © _ oe. See ee 368 #B 80% 172 X184 X184 
Si-sPoterspurgas = se - Lee eae 598 #B106% 20814 X205 X205 
Sanford els 2h ee ae be ek ee 456 B 91144 73 X195 X195 
Sarasota 22553 wee 22 ee ee eae 590 #B10614 22114 X205 X205 
Ram Dab Ce see e oe - 52 Se eae, 543 #B100 191 X205 X205 
TRipuswille bos Lo ee 95 Be Oe a2 482 D105% 222% X205 X205 
West Palm Beach 627 #B136 24716 X232 X232 

Georgia: 
Savannah) #22 eile 260 D 57% 132144 @146 @146 
iBranswick = 25:2 sie DA fit | Pee es Sareea a AS Ser SP @146 @146 

Tjlinois: Chicago 733 (1) (2) @277 @277 
Louisiana: 

IRGYNG.2 Powe ee ees eee 88 671 D131 263 @285 @285 
WOLTONLOl= sana sees eee eee eee ee 547 D 65 151 X205 X205 

Maryland: 
IBaliimore ee eee nae een eee nS 689 ID eyel 178%, X247 X247 
@risield! 22 oe ae 3 ees 723 tC 734% 189 @281 @281 

Massachusetts: Bostont2---22-----52-—--6 1, 108 D 84 196% @334 @334 
IMMISSISSID DI. Biloxi: 28282 eee eee eee 414 D 62 153844 X169 X169 
INewi Jersey. Port; Morrisasee-=—-oeeeee nee 865 D 88 192 ilies Sa~ oot SAE 
New York: 

INew sv 0Lk Olty 22.23 876 D 81 189 @304 @304 
Say ville2 50 223-2 Se ee 928 D 84% 197% @304 @304 

North Carolina: 
d 81212 )0 1 (0) 1] ae en, ween SA 561 D 58% 134 X205 X20E 
Blizabeth: City -_----.. 2. eee 651 D 58% 134 X221 X221 

afageereeae Citys 22s. =. 5 24 eee 558 #B 84 134 X205 X205 
io: 
Cincinnati 20. nes to eee eee 476 D 65 151 X205 X205 
(Oral. F220 ~ eee os 8 ees eee 728 D115% 226 @281 @281 

Pennsylvania: Mrie 2-2 2222 Ss eee 827 D 88% 219 @304 @304 
"Tennessee: (Nash Ville: =22:=---< 222-220 222 289 D 49% 112% X158 X158 
Virginia: 

Capel Charles! City =e ee 470 C 73% 189 @274 @274 
INorfolkc 2s: - 228 ee ee 446 #B 84 141 X221 X221 
Gid. Point Comfort: 234.22 458 D 61 141 X221 X221 

1 D54 to Cincinnati; D65 beyond. 2 8014 to Cincinnati; 151 beyond. 
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EXPLANATION OF REFERENCE MARKS GOVERNING THE FREIGHT RATES—TRANSPORTATION OF ICE 
SHIPMENTS 

# When ice is loaded in bunkers of the car, no charge will be made for its transportation; but if ice is taken 
by consignee, charges shall be made on the actual weight of the ice in bunkers at destination and at the 
earload rate applicable on the freight it accompanies; if not taken by consignee it becomes the property 
of the carrier. 
When ice is loaded in the body of the car for protection of the freight, no charge will be made for its 

transportation; but if taken by consignee, charge shall be made on the actual weight of the ice in the car 
at destination and at the rate applicable on the freight which it accompanies; if not taken by consignee 
it becomes the property of the carrier. : ; f 
When ice is placed in the same package with the freight, charges will be assessed on basis of the net 

weight of the freight and containers. ‘ : ‘ ; : 
+ When ice is placed in same package with the freight, charges will be assessed on basis of the net weight 

of the freight and containers. 
A. Minimum billing weight 8,000 pounds. 
B. Minimum billing weight 12,000 pounds. 
C. Minimum billing weight 20,000 pounds. 
D. Minimum billing weight 24,000 pounds. 

EXPLANATION OF REFERENCE MARKS GOVERNING THE EXPRESS RATES 

X Applicable on interstate shipments of fresh and dry salt fish in barrels; also on clams and oysters in 
shell. 
Weight basis: Fresh and dry salt fish—rates named will apply on dry salt fish in barrels. They will 

also apply on fresh or dry salt fish in boxes when the net weight of the shipment is 150 pounds or more, 
The charges on fresh fish must be assessed on the net weight of the fish plus 25 per cent for ice, 

Charges on dry salt fish must be assessed on the basis of actual gross weight. 
Oysters in shell: Flour barrel, estimated weight 200 pounds per barrel. Sugar barrel, estimated weight 

250 pounds per barrel. 
Shipments of fresh or dry salt fish in sugar barrels when in lots of 10 barrels or more and in boxes when 

net weight is 2,000 pounds or more from one consignor to one consignee. 
(a) Shipments of fresh or dry salt fish in sugar barrels when in lots of 10 barrels or more from one con- 

signor to one consignee will be charged 10 per cent less than the charge determined at rates named. 
The charge will first be computed on the entire shipment at rates named, observing the weight basis 

defined above, and from the gross charge so ascertained 10 per cent thereof may be deducted. 
(b) Shipments of fresh or dry salt fish in boxes when net weight is 2,000 pounds or more from one con- 

signor to one consignee between stations in Alabama, District of Columbia, Florida, Georgia, Maryland, 
North Carolina, Virginia, and West Virginia will be charged on same basis as when in sugar barrels; 
10 barrels or more, as shown in paragraph (a). 
@ Second-class rates.—Classification weight basis: Fish, fresh, frozen, smoked, dried, salted, pickled 

or otherwise preserved or cured. Charge on basis of gross weight, except that fresh or frozen fish, shipped 
with ice, which is necessary for its preservation, must be charged for on the basis of 25 per cent added to 
the net weight of the fish, unless actual gross weight is less at time of shipment. The minimum billing 
weight of any iced shipment of fish under this rule is 40 pounds unless the gross weight is less. On mixed 
shipments of fish and oysters shipped with ice necessary for preservation, charge on the basis of 25 per cent 
added to the net weight of the fish, plus the weight of the oysters, as specified hereunder. The minimum 
billing weight of such a mixed shipment is 40 pounds, unless the gross weight is less, in which event the 
gross weight will apply. 

Oysters, clams or scallops: In shell, glass jars, canned or in bulk. When shipped in bulk, estimate 12 
pounds per gallon. 

If forwarded in refrigerators weighing gross in excess of 200 pounds, charge on basis of rule 1 (h), Official 
Express Classification, ICC No. 3280. (Gross weight of the shipment at the time it is received for trans- 
portation, provided, however, that when it is necessary to use ice for preservation, and it is used for that 
purpose only, an allowance of 25 per cent from the gross weight will be made from March to November, 
Inclusive, and an allowance of 15 per cent from gross weight will be made from December to February, 
inclusive, but the weight must not be less than the gross weight of the shipment without ice.) 

In glass jars, estimate 24 pints at 45 pounds, 36 pints at 65 pounds, 48 pints at 90 pounds, and 48 half 
pints at 50 pounds. 
The following estimated weights will apply to oysters in metal cans with or without ice, when packed 

in boxes: 1/10-gallon can, 114 pounds each; pint cans, 124 pounds each; standard or 34 cans, 2 pounds each; 
1/5-gallon cans, 214 pounds each; full quart cans, 3 pounds each; 1/2-gallon cans, 6 pounds each; and gallon 
cans, 12 pounds each. 

Gross weight at time of shipment will apply when less than the estimated weights shown above. The 
minimum billing weight for any single shipment of oysters, clams, or scallops is 30 pounds, unless the 
actual gross weight is less or unless the percentage allowance from gross weight authorized in rule 1 (h) 
makes a lower billing weight. On mixed shipments of fish and oysters shipped with ice necessary for 
preservation, charge on the basis of 25 per cent added to the net weight of the fish, plus the weight of the 
oysters, as specified above. 
The minimum billing weight of such a mixed shipment is 40 pounds, unless the gross weight is less, in 

which event the gross weight will apply. Oysters, clams, or scallops: On mixed shipments of shellfish, 
consisting of shellfish both shucked and in the shell, the minimum billing weight will be 40 pounds per 
shipment unless the actual gross. weight is lower, in which event the actual gross weight will apply. (Does 
not apply on intrastate traffic between stations in Georgia.) 

Carloads: Minimum billing weight, 12,000 pounds on the following basis: 
When in the shell, actual weight. Shucked oysters in carriers, estimated at 12 pounds per gallon. 

Shucked oysters in naked cans without other packing, charge on the basis of actual weight of the oysters 
and containers. 
No charge will be made for the transportation of necessary chopped ice, packed on top or around the 

cans, nor when refrigerator cars are used will any charge be made for transportation of ice in the bunkers. 
The cost of all ice furnished by the express company must be paid by the shipper or consignee. 

** Shipments of oysters originating in Canada, Newfoundland, or Labrador will be subject to billing 
weight basis provided for in item 1 (h), Official Express Classification, ICC No. 3280. (Item noted above.) 

(A) On shipments of fresh salmon, packed with ice or snow, from points in Canada, the minimum billing 
weight will be 75 pounds per box, unless the gross weight is less. 
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LIST OF MARKET SURVEYS 

The following is a list of the publications of the Bureau of Fisheries. 
relating to marketing fish in various cities in the United States, which 
may be purchased from the Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C., at the prices stated: 

Frepuer, R. H. 
1928. Trade in fresh and frozen fishery products and related marketing 

considerations in Jacksonville, Fla. In press. 
1928. Trade in fresh and frozen fishery products and related marketing 

considerations in Greater St. Louis, Mo. U.S. Bureau of Fisheries 
Document No. 1026, pp. 485-514. Appendix VI, Report of the 
Commissioner of Fisheries for 1927. Washington. 10 cents. 

Fiepuer, R. H., and J. H. Matruews. 
1926. Wholesale trade in fresh and frozen fishery products and related mar- 

keting considerations in New York City. U.S. Bureau of Fisheries 
Document No. 996, pp. 183-217. Appendix VI, Report of the- 
Commissioner of Fisheries for 1925. Washington. 10 cents. 

Hopxinson, L. T. 
1921. ‘Trade in fresh and frozen fishery products and related marketing 

considerations in Louisville, Ky. U. 8. Bureau of Fisheries: 
Economic Circular No. 50, 7 pp. Washington. 5 cents. 

1921. ‘Trade in fresh and frozen fishery products and related marketing 
considerations in Pittsburgh, Pa. U. S. Bureau of Fisheries. 
Economic Circular No. 52,9 pp. Washington. 5 cents. 

1921. ‘Trade in fresh and frozen fishery products and related marketing 
considerations in Chicago, Ill. U.S. Bureau of Fisheries Economic 
Circular No. 54, 22 pp. Washington. 5 cents. 

1922. ‘Trade in fresh and frozen fishery products and related marketing 
considerations in Minneapolis and St. Paul, Minn. U.S. Bureaw 
of Fisheries Economic Circular No. 55, 21 pp. Washington. 5 
cents. 

1923. Trade in fresh and frozen fishery products and related marketing 
considerations in Boston, Mass. U. S. Bureau of Fisheries 
Document No. 939, pp. 1-27. Appendix XVI, Report of the 
Commissioner of Fisheries for 1922. Washington. 5 cents. 

Hopxinson, L. T., and W. P. StuppErt. 
1922. ‘Trade in fresh and frozen fishery products and related marketing 

considerations in Seattle, Wash. U. 8S. Bureau of Fisheries 
Document No. 930, pp. 1-16. Appendix VII, Report of the 
Commissioner of Fisheries for 1922. Washington. 5 cents. 
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INTRODUCTION 

The work of the Bureau of Fisheries in Alaska includes two distinct 
lines of activity—the conservation of the salmon and other fisheries 
of Alaska and the protection and management of the Pribilof Islands 
fur-seal herd. 

The most important fishery in Alaska is for the salmon. The per- 
petuation of this great resource depends largely upon the escapement 
of a proper supply of breeding salmon to the spawning grounds. 
To bring this about each year and at the same time permit proper 
utilization of salmon for food requires regulations based on thorough 
knowledge of local conditions, a comprehensive understanding of the 
natural history of the salmons, and as complete data as can be obtained 
in regard to the methods and intensiveness of fishery operations in the 
past and the present. Regulations must be reviewed constantly 
and revised from time to time to meet existing conditions. The 
regulations effective in 1926 were revised very carefully for 1927, 
and supplementary regulations were issued from time to time. Com- 
missioner O’Malley was in Alaska during the greater part of the salmon 
fishing season, keeping in personal touch with the various problems 
that required immediate administrative action. 

About 200 persons were employed for varying periods to enforce 
the fishery laws and regulations. A fleet of 11 vessels belonging to the 
bureau was engaged in patrol work, and in addition a number of 
other vessels were chartered for brief periods to assist in the patrol. 
Scientific studies, principally in connection with salmon, herring, 
and clams, were continued. 

Ten weirs were maintained in various streams of Alaska, at which 
counts of salmon escaping to the spawning grounds were made for 
comparison with the commercial take. Observations were made of 
the numbers of breeding salmon in various important streams where 
weirs were not maintained. 

Detailed statistics of the fisheries of Alaska are published herewith. 
At the Pribilof Islands 24,942 fur-seal skins were taken—2,811 

more than in the preceding year. An adequate number of 3-year-old 
male seals was reserved from the killing operations to maintain the 
breeding stock. The computation of fur. seals in the herd indicated 
808,870 animals, an increase of 47,589 over the figures of the previous 
year. In the foxing season of 1927-28 on the Pribilofs 278 blue and 
15 white fox skins were taken. A patrol of the waters frequented by 
Pribilof Islands fur seals was maintained by the United States 
Coast Guard. 

Very satisfactory progress was made in the construction of new 
dwellings for the natives on the Pribilof Islands. Nearly all the 
dwellings, built many years ago when the islands were under lease, 
require replacement. Progress also was made in the construction 
of roadways, so urgently needed in connection with sealing operations. 
The annual shipment of general supplies for the Pribilofs was made 
on the U.S. 8. Vega, detailed for the work through the courtesy of the 
Navy Department. 
Two public auction sales of fur-seal skins were held in the year. 

At one of these fox skins from the Pribilofs were sold also. 
Acknowledgment is made of the assistance rendered by members 

of the bureau’s staff in the compilation and preparation of this 
document. 
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VISIT OF THE COMMISSIONER OF FISHERIES AND OTHER OFFICIALS 
TO ALASKA 

On June 27, 1927, Commissioner O’Malley, accompanied by Con- 
eressman T. D. McKeown, of Oklahoma, a member of the House 
Committee on Merchant Marine and Fisheries, and Congressman 
F. G. Lanham, of Texas, proceeded to Alaska from Seattle on the 
Brant. Among the places visited by the party were Ketchikan, 
Juneau, Kodiak, Seward, and Cordova. An inland trip was made to 
Fairbanks. 

For almost two months Commissioner O’Malley remained in 
Alaska personally investigating conditions regarding the fisheries, 
particularly in the southeastern district, where the failure in the run 
of salmon in many localities necessitated decisive regulatory measures 
to insure an adequate escapement to the spawning grounds. Fol- 
lowing his departure from Alaska, the commissioner devoted some 
time to an investigation of fishery matters in the Pacific Coast States, 
and arrived in Washington on September 24. 

FISHERY INDUSTRIES 

As in corresponding reports for previous vears, the Territory of 
Alaska is here considered in the three coastal geographic sections 
generally recognized, as follows: (1) Southeast Alaska, embracing all 
that narrow strip of mainland and the numerous adjacent islands 
from Portland Canal northwestward to and including Yakutat Bay; 
(2) central Alaska, the region on the Pacific from Yakutat Bay west- 
ward, including Prince William Sound, Cook Inlet, and the southern 
coast of Alaska Peninsula, to Unimak Pass; and (3) western Alaska, 
the north shore of the Alaska Peninsula, including the Aleutian 
Islands westward from Unimak Pass, Bristol Bay, and the Kusko- 
kwim and Yukon Rivers. These divisions are solely for statistical 
purposes and do not coincide with areas established in departmental 
regulations. 

Detailed reports and statistical tables dealing with the various 
fishery industries are presented herewith, and there are also given the 
important features of certain subjects that were the objects of special 
investigation or inquiry. 

NEW FISHERY REGULATIONS 

The regulations for the protection of the fisheries of Alaska, issued 
December 22, 1926, were amended by the following regulations issued 
by the Acting Secretary of Commerce under the dates indicated: 

[February 17, 1927] 

KODIAK AREA 

Salmon fishery.—The use of traps for the capture of salmon is prohibited (a) 
in all waters of Kodiak Island between Cape Ugat and Broken Point; (b) in 
waters of the Noisy Islands, and (c) in the waters along the northwest end of 
Uganik Island between markers approximately 3 miles southwest and approxi- 

. mately 2 miles northeast of Cape Uganik. 

COOK INLET AREA 

Salmon fishery.—The use of traps for the capture of salmon is prohibited 
within 2 statute miles of the mouth of the Chuit River. 
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PRINCE WILLIAM SOUND AREA 

Salmon fishery.—The use of traps for the capture of salmon is prohibited in the 
waters of the mainland shore along the west coast of Prince William Sound, 
including all bays, between Cape Puget and the point where the 148th meridian 
of west longitude intersects the north shore of Granite Bay. 

The use of traps for the capture of salmon is prohibited within a line from the 
light on the south shore of the entrance to Port Nellie Juan to the nearest point on 
the mainland on the west side of the southern entrance to Culross Passage. 

The use of traps for the capture of salmon is prohibited within a line from the 
outer extremity of the mainland point at the west side of the north entrance to 
Culross Passage to the outer extremity of land at the north side of the entrance 
to Pigot Bay. 

The use of traps for the capture of salmon is prohibited in the waters of Evans, 
Elrington, Latouche, Flemming, Knight, Ingot, Eleanor, Perry, Esther, Glacier, 
Green, and Smith Islands. 

BERING RIVER AREA 

Salmon fishery.—In the Bering River area all commercial fishing for salmon is 
prohibited at all times: Provided, That this prohibition shall not prevent the 
taking of fish for local food requirements or for use as dog feed. 

Steelhead fishery.—In the Bering River area all commercial fishing for steelhead 
trout is prohibited at all times: Provided, That this prohibition shall not prevent 
the taking of fish for local food requirements or for use as dog feed. 

SOUTHEASTERN ALASKA AREA 

Herring fishery.—Seines used in commercial fishing, including bait fishing, for 
herring in Klawak Harbor, within a true east and west line passing through the 
northern extremity of Klawak Island, shall not exceed 90 fathoms hung measure 
in length, nor 500 meshes in depth. For the purpose of determining depths of 
such seines measurements will be upon the basis of 114 inches stretched measure 
between knots. No such seine shall have a mesh of less than 114 inches stretched 
measure between knots. 

[March 17, 1927] 

PRINCE WILLIAM SOUND AREA 

Salmon fishery.—Regulation No. 6 is amended to read as follows: Commercial 
fishing for salmon, except by trolling, is prohibited prior to 6 o’clock antemeridian 
June 6 and all commercial fishing for salmon is prohibited after 6 o’clock ante 
meridian September 21 in each year. 

[April 22, 1927] 

SOUTHEASTERN ALASKA AREA 

Icy Strait-Cross Sound District 

Salmon fishery.—Regulation No. 8 is amended to read as follows: In Port 
Frederick, northern shore of Chichagof Island, commercial fishing for salmon is 
prohibited in all waters east of a line from Inner Point Sophia to Game Point 
and in all waters south of 58 degrees 4 minutes north latitude, except that trolling 
will be permitted from November 1 to June 1, both dates inclusive. A portion 
of the waters closed is in the central district. 

[May 4, 1927] 

COOK INLET AREA 

Salmon fishery.—The use of traps for the capture of salmon is prohibited within 
1 statute mile of the mouth of the Chuit River. 

[June 1, 1927] 

KODIAK AREA 

Herring fishery Regulation No. 4 is amended so as to permit commercial 
fishing for herring from 6 o’clock postmeridian of Saturday of each week until 
6 o’clock antemeridian of the Monday following. 
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COOK INLET AREA 

Herring fishery Regulation No. 6 is amended a as to permit commercial 
fishing for herring from 6 o’clock postmeridian of Saturday of each week until 
6 o’clock antemeridian of the Monday following. 

[June 23, 1927] 

BRISTOL BAY AREA 

Salmon fishery.—Regulation No. 11 is amended so as to extend the 36-hour 
weekly closed period for salmon fishing prescribed by section 5 of the act of June 
6, 1924, to include the period from 6 o’clock antemeridian of Saturday of each 
week to 6 o’clock antemeridian of the Tuesday following, making a weekly closed 
period of 72 hours. 
th the waters of Kvichak Bay between a line from Etolin Point to 

Cape Chichagof and the line extending across Kvichak Bay from the marker at 
Graveyard Point, near the mouth of Graveyard Creek, to the marker on the 
opposite side between the mouths of Squaw and Russian Finn Creeks, the 36-hour 
weekly closed period for salmon fishing prescribed by section 5 of the act of 
June 6, 1924, is hereby extended to include the period from 6 o’clock antemeridian 
of Saturday of each week to 6 o’clock antemeridian of the Monday following, 
making a weekly closed period of 48 hours. 

[June 29, 1927] 

PRINCE WILLIAM SOUND AREA 

Salmon fishery.—Regulation No. 4 is amended so as to prohibit the use of purse 
seines, as well as traps and beach seines, in commercial fishing for salmon in the 
waters along the western coast from the outer point on the north shore of Granite 
Bay (known as Granite Bay Point) to the light on the south shore of the entrance 
to Port Nellie Juan. 

[July 1, 1927] 

BRISTOL BAY AREA 

Salmon fishery.—Supplementary regulation No. 251—-13-6, dated June 23, 1927, 
extending the weekly closed: period 12 hours in certain waters of the Bristol Bay 
area is hgreby canceled. 

[July 15, 1927] 

BRISTOL BAY AREA 

Salmon fishery—Commercial fishing for salmon is prohibited in all waters of — 
ene eae Bay area from 6 o’clock postmeridian July 16 through December 31, 

[July 18, 1927] 

BRISTOL BAY AREA 

Salmon fishery.—Supplementary Regulation No. 251-13-9, dated July 15, 1927, 
prohibiting commercial fishing for salmon after 6 o’clock postmeridian July 16, 
is hereby canceled. 

[July 19, 1927] 

BRISTOL BAY AREA 

Salmon fishery—Regulation No. 7 is amended so as to prohibit commercial 
fishing for salmon in the period from 6 o’clock postmeridian July 19 to 6 o’clock 
antemeridian August 6, after which date commercial fishing for salmon during 
the remainder of the year is permitted. 

[July 26, 1927] 

PRINCE WILLIAM SOUND AREA 

Herring fishery.—Regulation No. 1 is amended so as to prohibit commercial 
fishing for herring from October 15 to December 31, 1927, both dates inclusive. 
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Regulation No. 3 is amended so as to permit commercial fishing for herring 
from 6 o’clock postmeridian of Saturday of each week until 6 o’clock antemeridian 
of the Monday following. | 

[August 8, 1927] 

ALASKA PENINSULA AREA 

Salmon fishery.—Regulation No. 11 is amended so as to permit commercial 
fishing for salmon with beach seines and gill nets from September 5 to September 
30, 1927, both dates inclusive. 

[August 13, 1927] 

SOUTHEASTERN ALASKA AREA 

Southern District * 

Salmon fishery.—Regulation No. 4 is amended so as to prohibit commercial 
fishing for salmon, except by trolling, in the period from 6 o’clock postmeridian 
August 13 to 6 o’clock postmeridian September 14, and for the remainder of the 
calendar year after 6 o’clock postmeridian October 15, 1927. 

[August 16, 1927] 

PRINCE WILLIAM SOUND AREA 

Salmon fishery— Regulation No. 7 is amended so as to prohibit commercial 
fishing for salmon from 6 o’clock antemeridian August 5 through August 30, 1927, 
except in the waters along the western coast from the outer point on the north 
shore of Granite Bay (known as Granite Bay Point) to the light on the south 
shore of the entrance to Port Nellie Juan. 

[August 18, 1927] 

SOUTHEASTERN ALASKA AREA 

Prince of Wales Island District 

Salmon fishery.—Regulation No. 5 is amended so as to prohibit commercial 
fishing for salmon, except by trolling, in the period from 6 o’clock Doe y nee 
August 18 to 6 o’clock postmeridian September 14, and for the remainder of the 
calendar year after 6 o’clock postmeridian October 15, 1927. 

: [August 19, 1927] 

PRINCE WILLIAM SOUND AREA 

Salmon fishery—Regulation No. 7 is further amended so as to prohibit com- 
mercial fishing for salmon from August 20 to August 30, 1927, both dates inclu- 
sive, in the waters along the western coast from the outer point on the north 
shore of Granite Bay (known as Granite Bay Point) to the light on the south 
shore of the entrance to Port Nellie Juan. 

[August 27, 1927] 

SOUTHEASTERN ALASKA AREA 

Prince of Wales Island District 

Salmon fishery—tIn addition to existing prohibitions commercial fishing for 
salmon, except by trolling, is prohibited throughout the remainder of the cal- 
endar year after 6 o’clock postmeridian September 14. 

Southern District 

Salmon fishery.—In addition to existing prohibitions commercial fishing for 
salmon, except by trolling, is prohibited throughout the remainder of the cal- 
endar year after 6 o’clock postmeridian September 14. 
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[August 30, 1927] 

PRINCE WILLIAM SOUND AREA 

Salmon fishery—In addition to existing prohibitions all commercial fishing 
for salmon is prohibited throughout the remainder of the calendar year after 
August 30 in the waters along the western coast from the outer point on the north 
shore of Granite Bay (known as Granite Bay Point) to the light on the south shore 
of the entrance to Port Nellie Juan. . 

[September 10, 1927] 

KODIAK AREA 

Salmon fishery.—Commercial fishing for salmon in the waters of Kodiak 
Island between Cape Karluk and Cape Uganik is prohibited from 6 o’clock post- 
meridian September 10 through December 31, 1927. 

[October 6, 1927] 

SOUTHEASTERN ALASKA AREA 

Herring fishery—Regulation No. 2 is amended so as to permit commercial 
fishing for herring with gill nets not less than 214 inches stretched measure 
between knots from October 6 through December 31, 1927, both dates inclusive, 
in waters otherwise open to fishing. 

{October 11, 1927] 

KODIAK AREA 

Herring fishery—Regulation No. 1 is amended so as to permit commercial 
fishing for herring with purse seines from October 15 to November 10, 1927, both 
dates inclusive. 

COOK INLET AREA 

Herring fishery—Regulation No. 1 is amended so as to permit commercial 
fishing for herring with purse seines from October 15 to November 10, 1927, both 
dates inclusive. 

PRINCE WILLIAM SOUND AREA 

Herring fishery—Regulation No. 1 is further amended so as to permit com- 
mercial fishing for herring with purse seines from October 15 to November 5, 
1927, both dates inclusive, and with gill nets of rot less than 2% inches stretched 
alae between knots from October 15 to December 15, 1927, both dates 
inclusive. 

Revised regulations covering the fisheries of Alaska were issued by 
us Secretary of Commerce under date of December 12, 1927, as 
follows: 

By virtue of the authority vested in the Secretary of Commerce, fishing areas 
are hereby set apart and regulations governing fishing therein are made effective, 
as follows: 

I. YUKON-KUSKOKWIM AREA 

The Yukon-Kuskokwim area is hereby defined to include all Territorial coastal 
and tributary waters of Alaska from Cape Newenham northward to the parallel 
of 64 degrees north latitude. 

1. Inthe Yukon-Kuskokwim area all commercial fishing for salmon is prohibited 
at all times: Provided, That this prohibition shall not prevent the taking of fish 
for local food requirements or for use as dog feed. 

II. BRISTOL BAY AREA 

The Bristol Bay area is hereby defined to include all Territorial coastal and 
tributary waters of Alaska from Cape Newenham to a point on the coast 3 statute 
miles south of Cape Menshikof. 

Salmon fishery.—1. Commercial fishing for salmon is prohibited except within 
the following described districts: 

(a) Nushagak district: Waters of Nushagak Bay within a line from Point 
Protection to Etolin Point. 
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(b) Kvichak-Naknek district: Waters of Kvichak Bay within a line from 
Etolin Point to Middle Bluff on the eastern side of Kvichak Bay at approxi- 
mately 58 degrees 30 minutes north latitude. 

(c) Egegik district: Waters between an east and west line 8 statute miles north of 
ould Spit, Egegik Bay, and an east and west line 10 statute miles south of South 
pit. 
(d) Ugashik district: Waters between an east and west line 3 statute miles north 

of Cape Greig and the southern limit of the area at a point on the coast 3 statute 
miles south of Cape Menshikof. ; 

2. Commercial fishing for salmon shall be conducted solely by drift gill nets and 
stake nets. The use of all other forms of fishing gear is prohibited. 

3. Stake nets shall be operated in substantially a straight line. 
4, Commercial fishing for salmon with stake nets shall be limited to beach 

areas between high and low water marks and shall be confined to the following 
places: 

(a) Nushagak Bay. 
(b) Along the beach in front of Koggiung Indian village on Kvichak Bay. 
(c) Along the beach on the east and west side of Egegik near the Indian village. 
(d) Along the beach on Ugashik Bay near the Indian village below the Alaska 

Packers Association cannery. 
5. The total aggregate length of stake nets used by any individual shall not 

exceed 75 fathoms measured on the cork line. 
6. The total aggregate length of gill nets on any salmon fishing boat, or in use 

by such boat, shall not exceed 200 fathoms hung measure, except in the Nushagak 
district where the length shall not exceed 150 fathoms hung measure. 

7. King salmon nets shall have a mesh of at least 814 inches stretched measure 
between knots, and red salmon nets shall have a mesh of at least 54% inches 
stretched measure between knots as measured when actually in use. No red 
salmon nets shall be over 28 meshes deep. 

8. Prior to 6 o’clock antemeridian June 25 in each year commercial fishing for 
salmon with nets of mesh less than 8% inches stretched measure between knots 
is prohibited. 

9. Commercial fishing for salmon is prohibited in the period from 6 o’clock 
postmeridian July 23 to 6 o’clock antemeridian August 6. 

10. The trailing of web behind any fishing boat is prohibited above the markers 
fixing closed waters. 

11. The use of motor-propelled fishing boats in catching salmon is prohibited. 
12. The use of smelt nets is prohibited in localities where young salmon are 

migrating. 
13. In the waters of Kvichak Bay between the line extending across the bay 

from the marker on a high point on the east bank of Prosper Creek, about 700 
yards above the Koggiung cannery of the Alaska Packers Association, to the 
marker on the opposite side, the course being about north, 44 degrees west, mag- 
netic, and the line extending across the bay from the marker at Graveyard Point, 
near the mouth of Graveyard Creek, to the marker on the opposite side between 
the mouths of Squaw and Russian Finn Creeks, the course being about north, 48 
degrees west, magnetic, the 36-hour weekly closed period for salmon fishing 
prescribed by section 5 of the act of June 6, 1924, is hereby extended to include 
the period from 6 o’clock postmeridian of Saturday of each week to 6 o’clock 
antemeridian of the Tuesday following, making a weekly closed period of 60 
hours. 

14. All commercial fishing for salmon is prohibited as follows: 
(a) Nushagak Bay: All waters northward of a line from Bradford Point — 

through the southern end of Williams Island to a point on the opposite shore near 
the old cannery site of the Alaska Packers Association south of Kanulik village, 
except that stake nets limited to beach areas between high and low water marks 
will be permitted north of 59 degrees north latitude to the old prohibitive mark- 
ers located at Snag Point. 

(b) Kvichak Bay: All waters above a line extending at right angles across 
Kvichak Bay from the marker on a high point on the east bank of Prosper Creek, 
about 700 yards above the Koggiung cannery of the Alaska Packers Association, 
to the marker on the opposite side, the course being about north, 44 degrees west, 
magnetic. 

(c) Ugashik River and Bay: All waters above a line extending at right angles 
across said river 500 yards below the mouth of King Salmon River. 

Steelhead fishery—Commercial fishing for steelhead trout shall be subject 
to the provisions of law and the regulations applicable to commercial fishing for 
salmon. 
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Ill. ALASKA PENINSULA AREA 

The Alaska Peninsula area is hereby defined to include all Territorial coastal 
and tributary waters of the Alaska Peninsula from a point on the coast 3 statute 
miles south of Cape Menshikof on the Bering Sea shore, extending in a south- 
westerly direction to Unimak Pass, thence in a northeasterly direction along the 
Pacific side of the Alaska Peninsula to Castle Cape (Tuliumnit Point). The 
waters of Unimak, the Sanak, the Shumagin, and all other adjacent islands are 
included. 

Salmon fishery—1. In the waters of Nelson Lagoon, and thence along the 
coast to Cape Seniavin, including Nelson Lagoon, Herendeen Bay, Port Moller, 
and the fishing grounds off the Bear, Sandy, and Ocean Rivers, the 36-hour 
closed period for salmon fishing prescribed by section 5 of the act of June 6, 1924, 
is hereby extended to include the periods from 6 o’clock antemeridian of Wednes- 
day of each week until 6 o’clock antemeridian of the following Thursday, and 
from 6 o’clock antemeridian of Friday of each week until 6 o’clock antemeridian 
of the following Saturday, making a weekly closed period in these waters of 84 
hours, which shall be effective throughout the entire salmon fishing season of 
each year. 

2. In all other waters of this area the 36-hour closed period for salmon fishing 
prescribed by section 5 of the act of June 6, 1924, is hereby extended to include 
the period from 6 o’clock postmeridian of Wednesday of each week until 6 o’clock 
postmeridian of the Thursday following, making a weekly closed period of 60 
hours: Provided, That this extension of 24 hours closed period each week shall 
not be effective after 6 o’clock antemeridian of July 25 in each year. 

3. The total aggregate length of gill nets on any salmon fishing boat, or in use 
by such boat, shall not exceed 200 fathoms hung measure. 

4, Stake and anchored gill nets shall be operated in substantially a straight line. 
5. The use of floating traps for the capture of salmon is prohibited. 
6. The use of any trap for the capture of salmon is prohibited, as follows: 
(a) From a point 3 statute miles south of Cape Menshikof to Cape Seniavin. 
(6) From Lagoon Point to Cape Sarichef, including the waters of adjacent 

cee oe and of Bechevin Bay and its tributaries north of the latitude of Nichols 
oint. 
(c) From Cape Sarichef to Cape Pankof. 
(d) In the waters of False Pass (Isanotski Strait) within lines determined by 

markers erected for that purpose. 
(e) In Pavlof Bay north of 55 degrees 20 minutes north latitude except along 

the east side southward of the south point of the entrance to Canoe Bay. 
(f) The Shumagin Islands, the Sanak Islands, and all other islands lying 

between or adjacent to these two groups, with the exception of the east side of 
Unga Island between Unga Cape and West Head. 

7. In all waters along the shores of the Alaska Peninsula west of the longitude 
of Cape Aliaksin, and in the waters of Unga Island, the distance by most direct 
water measurement from any part of one trap to any part of another trap shall 
not be less than 1 statute mile. 

8. The use of purse seines for the capture of salmon is prohibited, except that 
(a) in the waters of the Shumagin Islands seines not to exceed 100 fathoms in 
length and 150 meshes in depth may be used, and (b) purse seines are permitted 
in waters open to commercial fishing between Lagoon Point and Cape Seniavin. 

9. In Port Heiden waters the catch of red salmon shall not exceed 35,000 in 
any calendar year. 

10. Commercial fishing for salmon is prohibited prior to 6 o’clock antemeridian 
June 1 in each calendar year and during the remainder of each calendar year 
after 6 o’clock postmeridian August 15, except that beach seines and gill nets 
may be used from September 5 to September 30, both dates inclusive. 

11. All commercial fishing for salmon is prohibited in Morzhovoi Bay east of 
163 degrees 5 minutes west longitude prior to July 25 in each year. 

12. All commercial fishing for salmon is prohibited in Cold Bay within a line 
extending from the eastern extremity of Thin Point to Vodapoini Point prior to 
July 25 in each year. 

13. All commercial fishing for salmon, except by beach seines not exceeding 
65 fathoms in length, is prohibited (a) in all waters between Cape Tachilni and 
the southern extremity of Bold Cape and (6) in all waters from Cape Tolstoi to 
Cape Aliaksin. 

14. Commercial fishing for salmon by means of gill nets, including drift nets, 
stake nets, and set nets, is prohibited west of 161 degrees west longitude, exclu- 
sive of waters along the Bering Sea coast. 
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15. Commercial fishing for salmon is prohibited in the Waters of Pavlof and 
Volcano Bays and their branches within a line from the outer extremity of Moss 
Cape to the outer extremity of Cape Tolstoi prior to July 5 in each year. 

16. All commercial fishing for salmon is prohibited, as follows: 
(a) Within 1 statute mile of the mouths of Bear, Sandy, and Ocean Rivers. 
(6) Thin Point Lagoon, Long John Lagoon, Kinzaroff Lagoon, Mortensen 

Lagoon, Swanson Lagoon, Big Lagoon, and Middle or Lambsport Lagoon: All 
waters within the lagoons and their streams and within a distance of 500 yards 
outside the entrances to the lagoons. i 

(c) Canoe Bay, tributary to Pavlof Bay. 
(d) Stepovak Bay and Balboa Bay: All waters of these bays and of their 

branches and arms, excepting Orzinski (Orzenoi) Bay, within a line from the 
outer extremity of Kupreanof Point to the outer extremity of Cape Aliaksin. 
In Orzinski (Orzenoi) Bay beach seines only may be used, and the catch of red 
salmon shall not exceed 25,000 in any calendar year. 

(e) All waters between Kupreanof Point and Cape Ikti. 
Steelhead fishery—Commercial fishing for steelhead trout shall be subject to 

the provisions of law and the regulations applicable to commercial fishing for 
salmon. 

Herring fishery.—1. Commercial fishing for herring is prohibited in the period 
from January 1 to May 31, both dates inclusive, and from December 1 to Decem- 
ber 31, both dates inclusive, in each calendar year. 

2. During the period from June 1 to October 1, both dates inclusive, com- 
mercial fishing for herring is prohibited in all waters closed throughout the year 
to salmon fishing. 

3. The closed seasons herein specified for commercial herring fishing shall not 
apply to the taking of herring for bait purposes in waters otherwise open to fishing. 

4. Commercial fishing for herring, except for bait purposes, is prohibited from 
6 o’clock postmeridian of Saturday of each week until 6 o’clock antemeridian of 
the Monday following. 

5. Gill nets used in catching herring shall not be of smaller mesh than 3 inches 
stretched measure. 

6. No one shall place, or cause to be placed, across the entrance of any lagoon 
or bay any net or other device which will prevent the free passage at all times 
of herring in and out of said lagoon or bay. 

Clam fishery.—It is prohibited to take for commercial purposes any razor 
clam measuring less than 41% inches in total length of shell. Possession of any 
razor clam of less than this length will be regarded as prima facie evidence of 
unlawful taking. 

IV. ALEUTIAN ISLANDS AREA 

The Aleutian Islands area is hereby defined to include all territorial coastal 
and tributary waters of the Aleutian Islands westward of and including Unimak 
Pass. 

1. The total aggregate length of gill nets on any salmon fishing boat, or in use 
by such boat shall not exceed 200 fathoms hung measure. 

2. Stake and anchored gill nets shall be operated in substantially a straight 
line. 

3. Commercial fishing for salmon is probibited during the period from 6 o’clock 
postmeridian August 20 to 6 o’clock postmeridian October 1 in each year. 

4. The use of traps and purse seines for the capture of salmon is prohibited. 
Steelhead fishery—Commercial fishing for steelhead trout shall be subject to 

the provisions of law and the regulations applicable to commercial fishing for 
salmon. 

V. CHIGNIK AREA 

The Chignik area is hereby defined to include the territorial coastal and trib- 
utary waters of Alaska along the mainland shore from Castle Cape (Tuliumnit 
Point) to Cape Kumnik. 

Salmon fishery.—1. The use of purse seines and floating traps for the capture 
of salmon is prohibited. 

2. The total aggregate length of gill nets on any salmon fishing boat, or in use 
by such boat, shall not exceed 200 fathoms hung measure. 

3. Stake and anchored gill nets shall be operated in substantially a straight line. 
4. The use of motor-propelled gill-net boats in catching salmon is prohibited. 
5. The take of salmon within waters in which the runs are tributary to the 

Chignik River shall not exceed 50 per cent of the total run as determined at the 
weir in Chignik River operated by the Bureau of Fisheries. 
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6. Commercial fishing for salmon is prohibited prior to 6 o’clock antemeridian 
June 1 and after 6 o’clock postmeridian October 1 in each year. 

7. Commercial fishing for salmon is prohibited in the waters surrounding 
Nakchamik and Chankliut Islands. 

8. The distance by most direct water measurement from any part of one trap 
to any part of another trap shall not be less than 1 statute mile, except in Chignik 
Lagoon, where there shall be a distance interval of not less than 10 statute miles 
laterally between any two traps on the north shore or on the south shore of 
Chignik Lagoon. Chignik Island shall be considered as a part of the south 
shore of the lagoon. 

Steelhead fishery—Commercial fishing for steelhead trout shall be subject to 
the provisions of law and the regulations applicable to commercial fishing for 
salmon. 

Clam fishery.—It is prohibited to take for commercial purposes any razor clam 
measuring less than 414 inches in total length of shell. Possession of any razor 
clam of less than this length will be regarded as prima facie evidence of unlawful 
taking. 

VI. KODIAK AREA 

The Kodiak area is hereby defined to include the waters of the mainland shore 
extending from Cape Douglas southwestward to Cape Kumnik and the terri- 
torial coastal and tributary waters of Alaska surrounding Kodiak and adjacent 
islands, but excluding the waters embraced within the Afognak Forest and 
Fish Culture Reserve established by presidential proclamation of December 24, 
1892. 

Salmon fishery.—1. The use of purse seines and floating traps for the capture 
of salmon is prohibited. 

2. The total aggregate length of gill nets on any salmon fishing boat, or in 
use by such boat, shall not exceed 200 fathoms hung measure. 

3. Stake and anchored gill nets shall be operated in substantially a straight 
line. 

4. Commercial fishing for salmon in Alitak Bay and all its branches within 
a line from Cape Trinity to Cape Alitak prior to 6 o’clock antemeridian June 15 
in each year is prohibited. 

5. Commercial fishing for salmon within a line from Cape Trinity to Cape 
Alitak shall be conducted solely by beath seines and traps, but no fishing for 
salmon shall be permitted inside a line from Bun Point through Turn Island at 
the entrance of Moser Bay to Akhiok village. 

6. The take of salmon within waters in which the runs are tributary to Olga 
Bay shall not exceed 50 per cent of the total run as determined at the weirs on 
tributary waters of Olga Bay operated by the Bureau of Fisheries. 

7. Commercial fishing for salmon in Karluk waters, extending from Cape 
Karluk to West Point, prior to 6 o’clock antemeridian June 1 and after 6 o’clock 
postmeridian October 1 in each year is prohibited. The take of red salmon in 
these waters shall not exceed 50 per cent of the total run as determined at the 
weir in Karluk River operated by the Bureau of Fisheries. 

8. Commercial fishing for salmon between Cape Karluk and Cape Uyak, 
except by beach seines, and between Cape Uyak and Uyak Postoffice, except 
by beach seines and gill nets, is prohibited. 

9. Commercial fishing for salmon in East Arm, Uganik Bay, within a line 
from Mink Point to Rock Point and including the sand spit locally known as 
“The Packer’s Spit,” is prohibited prior to 6 o’clock antemeridian July 21 in 
each calendar year. 

10. Commercial fishing for salmon in all waters of Kizhuyak Bay within a line 
from Kekur Point to Inner Point is prohibited prior to 6 o’clock antemeridian 
July 21 in each calendar year. 

11. Commercial fishing for salmon in all waters of Ugak Bay within a line 
from Gull Point to Narrow Cape is prohibited prior to 6 o’clock antemeridian 
July 21 in each calendar year. 

12. Commercial fishing for salmon in all waters of Kiliuda Bay within a line 
from Right Cape to Left Cape is prohibited prior to 6 o’clock antemeridian 
July 21 in each calendar year. 

13. The distance by most direct water measurement from any part of one 
trap to any part of another trap, except in those waters of Alitak Bay in which 
the runs are tributary to streams where counting weirs are maintained, shall 
not be less than 1 statute mile. 
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14. The use of any trap for the capture of salmon is prohibited, as follows: 
(a) Uyak, Larsen, and Zachar Bays: All waters of these bays within a line 

from the southern extremity of the point of land at the north side of the entrance 
to Larsen Bay to the northern extremity of Amook Island, thence to the northern 
extremity of land at the west side of the entrance to Zachar Bay, thence due 
east to the east side of Zachar Bay; also all waters of Spiridon Bay or northeast 
arm of Uyak Bay. 

(b) Cape Ugat to Cape Uganik: (1) All waters of Kodiak Island between 
Cape Ugat and Broken Point, (2) in waters of the Noisy Islands, and (3) in the 
waters along the northwest end of Uganik Island between markers approximately 
z ee miles southwest and approximately 2 statute miles northeast of Cape 
Jganik. 

(c) Uganik Bay: All waters of Uganik Bay, including Uganik Passage and 
other tributaries and arms, within a line from West Point to Uganik Island 
passing through the northern extremity of East Point. 
; i? eg and Viekoda Bays: All waters south of 57 degrees 54 minutes north 
atitude. 

(e) Ugak Bay to Kizhuyak Bay, inclusive: AJ] waters of Kodiak Island and 
adjacent islands eastward and northward from Gull Point, Ugak Bay, to Inner 
Point, Kizhuyak Bay. 

(f) Kiliuda Bay: All waters of Kiliuda Bay, including Shearwater Bay, 
except along the south shore of Kiliuda Bay east of 153 degrees 3 minutes west 
longitude. 

(g) Sitkalidak Strait: All waters of Kodiak Island from Left Cape to a point 
on the shore of Kodiak Island 1 statute mile westward of Sitkalidak or Old 
Harbor Narrows. 

(h) Sitkalidak Island and the Trinity Islands: All waters of Sitkalidak Island, 
the Trinity Islands, and the intervening islands. 

(2) Barling and other bays: All waters within lines from headland to headland 
of Barling, Three Saints, Kanignak, Kiavak and Kaguyak Bays. 

(j) Alitak Bay: All waters of Alitak Bay, including Lazy Bay and Kempff 
Bay, between a line from Cape Trinity to Cape Alitak and a line from a point 
on the east shore at 154 degrees 2 minutes west longitude to Akhiok Village; 
also all waters of Deadman Bay north of 57 degrees north latitude and all waters 
of Portage Bay east of 153 degrees 54 minutes west longitude. 

15. All commercial fishing for salmomis prohibited, as follows: 
(a) Western shore of Kodiak Island: All waters along the western shore of 

Kodiak Island between Cape Alitak and Cape Karluk. 
_ (b) Karluk River: All waters within Karluk River and within 100 yards of its 
mouth where it breaks through Karluk Spit into Shelikof Strait. 

(c) Kaflia Bay, on north shore of Shelikof Strait: All waters within a line from 
Cape Ugyak to Cape Gull. 

Steelhead fishery—Commercial fishing for steelhead trout shall be subject to 
the provisions of law and the regulations applicable to commercial fishing for 
salmon. 

Herring fishery.—1. Commercial fishing for herring is prohibited during the 
period from January 1 to July 14, both dates inclusive. 

2. Commercial fishing for herring, except by gill nets, is prohibited from Novem- 
ber 1 to December 31, both dates inclusive. 

3. During the period from July15 to October 1, both dates inclusive, commercial 
fishing for herring is prohibited in all waters closed throughout the year to salmon 
fishing. 

4. The closed seasons herein specified for commercial herring fishing shall not 
appiy to the taking of herring for bait purposes in waters otherwise open to 
shing. 
5. Gill nets used in catching herring shall not be of smaller mesh than 244 

inches stretched measure. 
6. No one shall place, or cause to be placed, across the entrance of any lagoon 

or bay any net or other device which will prevent the free passage at all times of 
herring in and out of said lagoon or bay. 

Clam fishery—It is prohibited to take for commercial purposes any razor 
clam measuring less than 414 inches in total length of shell. Possession of any 
razor clam of less than this length will be regarded as prima facie evidence of 
unlawful taking. 
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VII. COOK INLET AREA 

The Cook Inlet area is hereby defined to include Cook Inlet, its tributary 
waters, and all adjoining waters north of Cape Douglas and west of Point Gore. 
The Barren Islands are included within this area. 

Salmon fishery.—1. Commercial fishing for salmon is prohibited from 6 o’clock 
postmeridian August 10 to 6 o’clock antemeridian August 25, and for the re- 
mainder of each year after 6 o’clock postmeridian September 30. 

2. The use of purse seines and floating traps for the capture of salmon is 
prohibited. 

3. The distance by most direct water measurement from any part of one 
trap to any part of another trap shall not be less than 2,500 feet. 

4. Twenty-five feet of the heart walls on each side next to the pot and the 
bottom strip of wire of the pots of all hand traps shall be removed during the 
closed season for commercial salmon fishing from 6 o’clock postmeridian August 
10 to 6 o’clock antemeridian August 25 of each calendar year. 

5. The total aggregate length of gill nets on any salmon fishing boat, or in use 
by such boat, shall not exceed 200 fathoms hung measure. 

6. Stake and anchored gill nets shall be operated in substantially a straight 
line. 

7. The use of any trap for the capture of salmon is prohibited within 2 statute 
miles of the mouths of Chuit River and Bishop and Swansons Creeks. 

8. The use of any trap for the capture of salmon is prohibited in Kachemak 
Bay within a line from Nubble Point to the outermost point of Homer Spit. 

9. All commercial fishing is prohibited, as follows: 
(a) Within 2 statute miles of the mouths of Kasilof and Kenai Rivers, and 

within 1 statute mile of all other salmon streams. 
(b) Turnagain Arm and Knik Arm: All waters above a line from Point Posses- 

sion to the western limit of the closed area around the mouth of the Susitna 
River. 

(c) Chinik Inlet, Kamishak Bay: All waters within the inlet. 
(d) Kachemak Bay: All waters above a line from Indian Island to a point 

on the opposite shore one-half mile below the mouth of Swift Creek. 
Steelhead fishery Commercial fishing for steelhead trout shall be subject to 

the provisions of law and the regulations applicable to commercial fishing for 
salmon. : 

Herring fishery—I1. Commercial fishing for herring is prohibited during the 
period from January 1 to July 14, both dates inclusive, in each calendar year. 
Commercial fishing for herring, except by set and drift gill nets, is also pro- 
hibited from November 1 to December 31, both dates inclusive, in each cal- 
endar year. 

2. Commercial fishing for herring in Halibut Cove, including the waters within 
a line from the western end of Ismailof Island to the outermost point on Glacier 
Spit, is limited to gill nets. 

3. Commercial fishing for herring in Halibut Cove Lagoon is limited to set 
gill nets not exceeding 50 fathoms in length, hung measure. All such nets shall 
be anchored in a substantial manner not less than 150 vards apart. 

4. Nets operatéd within areas marked at the north and south ends of Halibut 
Cove Lagoon shall be anchored at right angles to the line joining the markers. 
Nets operated between these areas shall be anchored in a general direction 
paralleling the shore line. 

5. The closed seasons herein specified for commercial herring fishing shall not 
app to the taking of herring for bait purposes in waters otherwise open to 
shing. 
6. The maintaining of a herring pound or the dumping of offal and dead herring 

in the waters of Halibut Cove and Lagoon is prohibited. 
7. Gill nets used in catching herring shall not be of smaller mesh than 3 inches 

stretched measure. 
8. No one shall place, or cause to be placed, across the entrance of any lagoon 

or bay any net or other device which will prevent the free passage at all times 
of herring in and out of said lagoon or bay. 

Clam fishery.—lIt is prohibited to take for commercial purposes any razor clam 
measuring less than 414 inches in total length of shell. Possession of any razor 
a of less than this length will be regarded as prima facie evidence of unlawful 
aking. 
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VIII. RESURRECTION BAY AREA 

The Resurrection Bay area is hereby defined to include all territorial coastal 
and tributary waters of the Gulf of Alaska between Point Gore on the west and 
Cape Fairfield on the east. 

Salmon fishery.—1. The use of any trap for the capture of salmon is prohibited. 
2. The total aggregate length of gill nets on any salmon fishing boat, or in 

use by such boat, shall not exceed 200 fathoms hung measure. 
3. No set or anchored gill net shall exceed 300 yards in length, and each shall 

be set in substantially a straight line: Provided, That not to exceed 20 yards of 
each net may be used asa hook. Only one such hook is permitted on a net. 
There shall be a distance interval of at least 200 yards, both endwise and laterally, 
at all times between all set or anchored gill nets operated. 

4. King salmon nets shall have a mesh at least 814 inches stretched measure 
between knots, and red salmon nets shall have a mesh at least 514 inches stretched 
measure between knots, as measured when actually in use. 

5. Prior to 6 o’clock antemeridian June 6 in each year commercial fishing for 
salmon with nets of mesh less than 8% inches stretched measure between knots 
is prohibited. 

6. Commercial fishing for salmon is prohibited during the remainder of each 
calendar year after 6 o’clock postmeridian September 23. 

7. In the waters of Resurrection Bay, within a line from Cape Resurrection 
to the western side of Bear Glacier at its mouth, the 36-hour closed period for 
salmon fishing prescribed by section 5 of the act of June 6, 1924, is hereby extended 
to include the period from 6 o’clock postmeridian of Friday of each week until 6 
o’clock antemeridian of the Monday following, making a weekly closed period 
of 60 hours: Provided, That this extension shall not be effective after August 23 
in each year. 

8. Commercial fishing for salmon within 1,000 yards of the mouths of Bear 
Creek and Resurrection River is prohibited at all times; and in the period from 
June 7 to August 23, both dates inclusive, commercial fishing for salmon is pro- 
hibited within 1,700 yards of the mouths of these streams. 

Steelhead fishery.—Commercial fishing for steelhead trout shall be subject to 
the provisions of law and the regulations applicable to commercial fishing for 
salmon. . 

Glam fishery.—It is prohibited to take for commercial purposes any razor clam 
measuring less than 41% inches in total length of shell. Possession of any razor 
clam of less than this length will be regarded as prima facie evidence of unlawful 
taking. 

IX. PRINCE WILLIAM SOUND AREA 

The Prince William Sound area is hereby defined to include all territorial 
coastal and tributary waters of the Gulf of Alaska between Cape Fairfield on 
the west and Point Whitshed on the east. 

Salmon fishery.—1. The total aggregate length of gill nets on any salmon 
fishing boat, or in use by such boat, shall not exceed 200 fathoms hung measure. 

2. No salmon-fishing boat shall carry or operate more than one seine of any 
description, and no additional net of any kind shall be carried on such boat. 
No purse seine shall be less than 125 meshes nor more than 150 meshes in depth, 
nor less than 90 fathoms nor more than 150 fathoms in length measured on the 
cork line. For the purpose of determining depths of seines, measurements will 
be upon the basis of 314 inches stretched measure between knots. No extension 
to any seine in the way of leads will be permitted. 

3. No set or anchored gill net shall exceed 300 yards in length, and each shall 
be set in substantially a straight line: Provided, That not to exceed 20 yards of 
each net may be used as a hook. Only one such hook is permitted on a net. 
There shall be a distance interval of at least 200 yards both endwise and laterally 
at all times between all set or anchored gill nets operated. 

4. The use of purse seines and beach seines for the capture of salmon is pro- 
hibited in the waters along the western coast from the outer point on the north 
shore of Granite Bay (known as Granite Bay Point) to the light on the south 
shore of the entrance to Port Nellie Juan. 

5. The 36-hour closed period for salmon fishing prescribed by section 5 of the 
act of June 6, 1924, is hereby extended to include the period from 6 o’clock 
antemeridian of Saturday of each week until 6 o’clock antemeridian of the Mon- 
day following, making a weekly closed peridd of 48 hours: Provided, That this 
extension shall not be effective after 6 o’clock antemeridian August 23 in each 
year. 
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6. Commercial fishing for salmon, except by trolling, is prohibited prior to 6 
o’clock antemeridian June 6 in each calendar year: Provided, That in Drier Bay, 
below Williams Creek, this prohibition shall not apply to commercial fishing for 
salmon after May 19 in each calendar year. 

7. Commercial fishing for salmon is prohibited during the remainder of each 
calendar year after 6 o’clock postmeridian August 5, except that in the waters 
along the western coast from the outer point on the north shore of Granite Bay 
(known as Granite Bay Point) to the light on the south shore of the entrance to 
Port Nellie Juan commercial fishing for salmon by trolling and gill netting is 
permitted through August 15. 

8. The distance by most direct water measurement from any part of one trap 
to any part of another trap shall not be less than 114 statute miles. 

9. Commercial fishing for salmon in the waters of Port Fidalgo east of 146 
degrees 20 minutes west longitude is prohibited after 6 o’clock antemeridian July 
11 in each year. 

10. The use of any trap for the capture of salmon is prohibited except as follows: 
(a) Along the coast of Squire Island within 14 statute mile of its southern 

extremity. 
(b) Eastern coast of Chenega Island from its northern extremity to Chenega 

village. 
(c) The coast within 1 statute mile eastward of the point where the one hun- 

dred and forty-eighth meridian of west longitude intersects the north shore of 
Granite Bay, west coast of Prince William Sound. 

(d) Eastern coast of Applegate Island between the southern and northern 
extremities of the island. 

(e) Eastern coast of Culross Island from a point on the southeast coast at 148 
degrees 8 minutes 45 seconds west longitude to the southern point of entrance 
to Culross Bay, excluding Hidden Bay. 

(f) Within 1 statute mile eastward of the southwestern extremity of Naked 
Island and within 1 statute mile eastward of the southwestern extremity of land 
on the eastern section of the island. 

(g) Along the mainland eastward and northward from Point Pellew to 60 
degrees 52 minutes 30 seconds north latitude. 

(h) Along the mainland within 1 statute mile of the outer extremity of Granite 
Point, near Fairmount Island. 

(i) Western side of Valdez Arm from Point Freemantle to 60 degrees 59 minutes 
30 seconds north latitude. 

(7) From the north side of the entrance to Sawmill Bay to a point 1 statute 
mile southwestward of Potato Point. 

(k) Bligh Island south of 60 degrees 49 minutes 45 seconds north latitude. 
(1) From the outer extremity of the point on the east coast of Boulder Bay 

just south of 60 degrees 5b minutes north latitude to a point 14 statute mile east- 
ward of the southwestern extremity of Bidarka Point; and from a point on the 
west side of Landlocked Bay at 60 degrees 49 minutes north latitude to a point 
on the north shore of Port Fidalgo at 146 degrees 32 minutes west longitude. 

(m) Within 1% statute mile of the northern extremity of the land between Two 
Moon Bay and Snug Corner Cove. 

(n) Within 1% statute mile of Porcupine Point. 
(0) Goose Island: West coast between the northern and southern extremities 

of the island. 
(p) Mainland coast from a point due east of the southern extremity of Goose 

[sland to a point east of Knowles Head at 146 degrees 37 minutes west longitude. 
(q) Within 1 statute mile of Red Head. 
(r) Within 2 statute miles of the light at Gravina Point. 
(s) Within 1 statute mile of Makaka Point, Hawkins Island. 
(t) Bear Cape northward and eastward to a point opposite Hawkins Island 

at 60 degrees 28 minutes north latitude. 
(uw) From a point on the south side of Port Etches 146 degrees 38 minutes west 

longitude to the light on Cape Hinchinbrook. 
(v) Western coast of Montague Island from Cape Cleare to a point on the south 

side of Macleod Harbor at 147 degrees 50 minutes west longitude. 
(w) Western coast of Montague Island from Point Woodcock to a point 

on the south side of Hanning Bay at 147 degrees 42 minutes 40 seconds west 
longitude. 

(x) Western coast of Montague Island from the north side of the entrance to 
Hanning Bay to the southern entrance of Port Chalmers. 
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(y) Northern coast of Montague Island from Graveyard Point to Montague 
Point. 

11. All commercial fishing for salmon is prohibited, as follows: 
(a) Constantine Harbor, northwest arm of Port Etches: All waters within the 

harbor and its tributary waters and within 100 yards outside the narrows at the 
entrance to the harbor. 

(b) Port Etches: All waters within 2 statute miles of the mouth of the salmon 
stream flowing into the head of Port Etches. 

(c) Boswell Bay, indenting Hinchinbrook Island: All waters in the bay west 
of 146 degrees 8 minutes west longitude. 

(d) Twin Lake Creek: All waters within 1,000 yards of the mouth of Twin 
Lake Creek flowing into the southeast arm of Simpson Bay. 

(e) Gravina River: All waters within 1 statute mile of the mouth of the river. 
(f) Port Fidalgo: All waters within 1,000 yards of the mouth of the stream at 

the head of Port Fidalgo. 
(g) Robe River, Lowe River, and other unnamed streams flowing into Port 

Valdez in the immediate vicinity of Valdez: All waters within 1 statute mile of 
the mouths. 

(h) Columbia Bay, Long Bay, and their tributaries, indenting mainland on 
north shore of Prince William Sound: All waters within 1,000 yards of the mouth 
of any salmon stream. 

(i) Unakwik Inlet, indenting mainland on north shore of Prince William Sound: 
All waters north of an east and west line passing through the northern side of the 
entrance to Jonah Bay and all waters of the inlet within 1,000 yards cf the mouth 
of any salmon stream. 

(7) Coghill River, tributary to College Fiord: All waters within 2,000 yards 
outside of the mouth of the river. 

(k) Long Bay, tributary to Culross Passage: All waters within the bay. 
(1) Gumboot Creek, on northwest shore of Eshamy Bay: All waters within 

1,000 yards of the mouth of the creek. 
(m) Eshamy Lagoon and its tributary waters: All waters within the lagoon 

and its tributaries and within 100 yards outside the narrows at the entrance to 
the lagoon. 

(n) Jackpot Bay: All waters within 3,000 yards of the mouth of the red salmon 
stream at the head of the bay. 

(0) Port Bainbridge: All waters in the middle north arm of Port Bainbridge. 
(p) Crab Bay, on north shore of Evans Bay, Evans Island: All waters within 

1,000 yards of the mouth of any salmon stream. 
(q) Bay of Isles, indenting east shore of Knight Island: All waters within the 

west arm of the bay. 
Steelhead fishery—Commercial fishing for steelhead trout shall be subject to 

oe provisions of law and the regulations applicable to commercial fishing for 
salmon. 

Herring fishery.—I1. Commercial fishing for herring is prohibited during the 
period from January 1 to June 26, both dates inclusive, and from November 1 to 
December 31, both dates inclusive, except that gill nets of not less than 214 inches 
stretched measure between knots may be used from November 1 to December 15, 
both dates inclusive. : 

2. The closed seasons herein specified for commercial herring fishing shall not 
ee to the taking of herring for bait purposes in waters otherwise open to 
shing. 
3. During the period from June 25 to October 1, both dates inclusive, com- 

mercial fishing for herring is prohibited in all waters closed throughout the year to 
salmon fishing. 

4, Gill nets used in catching herring shall not be of smaller mesh than 214 
inches stretched measure. 

5. No one shall place, or cause to be placed, across the entrance of any lagoon 
or bay any net or other device which will prevent the free passage at all times of 
herring in and out of said lagoon or bay. 

Clam fishery.—1. It is prohibited to take for commercial purposes any razor 
clam measuring less than 414 inches in total length of shell. Possession of any 
razor clam of less than this length will be regarded as prima facie evidence of 
unlawful taking. 

2. The taking of clams for commercial purposes is prohibited from 6 o’clock 
postmeridian July 15 to 6 o’clock postmeridian August 31 in each calendar year. 

Crab fishery DUNGENESS CRAB (Cancer magister)—No female of this species 
shall be taken at any time, and no male of this species measuring less than 614 
inches in greatest width shall be taken for commercial purposes. 
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X. COPPER RIVER AREA 

The Copper River area is hereby defined to include all territorial coastal and 
tributary waters of Alaska between Point Whitshed on the west and Point Martin 
on the east, including Egg Islands and the other islands between these points. 

Salmon fishery.—1. Commercial fishing for salmon is prohibited from 6 o’clock 
postmeridian July 5 to 6 o’clock antemeridian August 10 in each year. 

2. Prior to 6 o’clock antemeridian May 15 in each year commercial fishing with 
nets of mesh less than 81% inches stretched measure between knots is prohibited. 

3. From May 15 to July 5, both dates inclusive, the 36-hour closed period 
for salmon fishing prescribed by section 5 of the act of June 6, 1924, is hereby 
extended to include the period from 6 o’clock antemeridian of Saturday of each 
week until 6 o’clock antemeridian of the Monday following, making a weekly 
closed period of 48 hours. 

4. Except as specifically permitted herein, commercial fishing for salmon shall 
be conducted solely by drift gill nets. 

5. Prior to 6 o’clock antemeridian August 10 in each calendar year the total 
aggregate length of drift gill nets on any salmon fishing boat, or in use by such 
boat, shall not exceed 250 fathoms hung measure: Provided, That during the 
period from 6 o’clock antemeridian May 15 to 6 o’clock postmeridian May 31 
any gill-net boat on the Copper River flats may carry and operate not to exceed 
100 fathoms of net of mesh not less than 81% inches stretched measure between 
knots in addition to 250 fathoms of smaller mesh net. 

6. Prior to 6 o’clock antemeridian August 10 in each calendar year commercial 
fishing for salmon by means of gill nets attached to anchored boats or other 
anchored floating equipment is prohibited. 

7. Commercial fishing for salmon is prohibited within 500 yards of the Grass 
Banks, except that after 6 o’clock antemeridian August 10 in each calendar year 
such fishing is permitted within 500 yards of the Grass Banks by means of gill 
nets and stake nets not exceeding 350 fathoms each in length: Provided, That all 
stakes used in connection therewith shall be removed at or before the end of the 
fishing season. All fishing is prohibited at all times within the sloughs and 
within 500 yards of their mouths. 

8. Stake and anchored gill nets shall be operated in substantially a straight 
line. 

Steelhead fishery—Commercial fishing for steelhead trout shall be subject to 
the provisions of law and the regulations applicable to commercial fishing for 
salmon. 

Clam fishery—1. It is prohibited to take for commercial purposes any razor 
clam measuring less than 414 inches in total length of shell. Possession of any 
razor clam of less than this length will be regarded as prima facie evidence of unlaw- 
ful taking. 

2. The taking of clams for commercial purposes is prohibited from 6 o’clock 
postmeridian July 15 to 6 o’clock postmeridian August 31 in each calendar year. 

Crab fishery—DUNGENEsSs CRAB (Cancer magister).—No female of this species 
shall be taken at any time, and no male of this species measuring less than 614 
inches in greatest width shall be taken for commercial purposes. 

XI. BERING RIVER AREA 

The Bering River area is hereby defined to include all territorial coastal and 
tributary waters of Alaska between Point Martin on the west and Cape Suckling 
on the east. 

Salmon fishery.—1. In the Bering River area all commercial fishing for salmon 
is prohibited prior to 6 o’clock antemeridian August 10 in each year: Provided, 
That this prohibition shall not prevent the taking of fish for local food require- 
ments or for use as dog feed. 

2. Stake and anchored gill nets shall be operated in substantially a straight 
line. 

Steelhead fishery—Commercial fishing for steelhead trout shall be subject to 
the provisions of law and the regulations applicable to commercial fishing for 
salmon. 

Clam fishery.—It is prohibited to take for commercial purposes any razor 
clam measuring less than 414 inches in total length of shell. Possession of any 
razor clam of less than this length will be regarded as prima facie evidence of 
unlawful taking. 
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XII. SOUTHEASTERN ALASKA AREA 

The southeastern Alaska area is hereby defined to include all territorial coastal 
and tributary waters of Alaska extending from Dixon Entrance on the south to 
and including Yakutat Bay on the north. 

Salmon fishery——This area is subdivided into the following districts, wherein 
regulations shall be effective as follows: 

Yakutat district—All waters of this area west of the one hundred and thirty- 
eighth meridian of west longitude. 

1. The total aggregate length of gill nets on any salmon fishing boat, or in 
use by such boat, shall not exceed 250 fathoms hung measure. 

2. Stake and anchored gill nets shall be operated in substantially a straight 
line. 

3. The distance by most direct water measurement from any part of one trap 
to any part of another trap shall not be less than 114 statute miles. 

4. Commercial fishing for salmon by means of any beach seine less than 75 
fathoms hung measure in length or less than 4 fathoms hung measure in depth is 
prohibited. For the purpose of determining depths of seines measurements will 
be upon the basis of 314 inches stretched measure between knots. 

5. No salmon fishing boat shall carry or operate more than one seine of any 
description, and no additional net of any kind shall be carried on such boat. 
No purse seine shall be less than 175 meshes nor more than 250 meshes in depth 
nor less than 150 fathoms nor more than 200 fathoms in length measured on the 
cork line. For the purpose of determining depths of seines measurements will 
be upon the basis of 314 inches stretched measure between knots. No extension 
to any seine in the way of leads will be permitted. 

6. The 36-hour closed period for salmon fishing prescribed by section 5 of the 
act of June 6, 1924, is hereby extended to include the period from 6 o’clock post- 
meridian of Friday of each week until 6 o’clock antemeridian of the Monday 
following, making a weekly closed period of 60 hours. 

7. Commercial fishing for salmon in Dry Bay is prohibited prior to May 21 in 
each year. 

8. Commercial fishing for salmon is prohibited for the remainder of each 
calendar year after September 30. 

9. All commercial fishing for salmon is prohibited, as follows: 
(a) Ankau Creek and Inlet. 
(b) Akwe or Ahquay River. 
(c) The ‘‘ Basin”? above Dry Bay. 
Icy Strait-Cross Sound district—All waters of this area north of the fifty-eighth 

parallel of north latitude and east of the one hundred and thirty-eighth meridian 
of west longitude. 

1. The total aggregate length of gill nets on any salmon fishing boat, or in 
use by such boat, shall not exceed 250 fathoms hung measure. 

2. Stake and anchored gill nets shall be operated in substantially a straight line. 
3. The distance by most direct water measurement from any part of one trap 

to any part of another trap shall not be less than 114 statute miles. 
4. Purse seines are prohibited in Lynn Canal and contiguous waters north of 

58 degrees 26 minutes north latitude. 
5. No salmon fishing boat shall carry or operate more than one seine of any 

description, and no additional net of any kind shall be carried on such boat. No 
purse seine shall be less than 175 meshes nor more than 250 meshes in depth nor 
less than 150 fathoms nor more than 200 fathoms in length measured on the 
cork line. For the purpose of determining depths of seines measurements will 
be upon the basis of 314 inches stretched measure between knots. No extension 
to any seine in the way of leads will be permitted. 

6. Commercial fishing for salmon, except by trolling, is prohibited prior to 
6 o’clock antemeridian June 15 in each calendar year: Provided, That this pro- 
hibition shall not apply to the use of gill nets in Taku Inlet after 6 o’clock ante- 
meridian May 10. 

7. Commercial fishing for salmon, except by trolling, is prohibited for the 
remainder of each calendar year after 6 o’clock postmeridian August 6: Provided, 
That such fishing may be carried on by gill nets from 6 o’clock antemeridian 
September 5 to 6 o’clock postmeridian September 30 in waters open to fishing. 

8. Commercial fishing for salmon in Lynn Canal and contiguous waters north 
of the south end of Kochu Island is prohibited, except that in these closed waters, 
including Chilkat Inlet outside of a line from Green Point passing across the south- 
ern shore of Pyramid Island and Chilkoot Inlet 1,000 yards outside the mouth of 
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Chilkoot River, such fishing is permitted by gill nets from 6 o’clock antemeridian 
September 5 to 6 o’clock postmeridian September 30 in each year. 

9. Commercial fishing for salmon, except by gill nets, is prohibited in Dundas 
Bay north of 58 degrees 21 minutes north latitude. 

10. Commercial fishing for salmon by means of any seine is prohibited in Idaho 
Inlet south of 58 degrees 8 minutes 12 seconds north latitude. 

11. Commercial fishing for salmon is prohibited in Port Frederick, northern 
shore of Chichagof Island, in all waters east of a line from Inner Point Sophia to 
Game Point and in all waters south of 58 degrees 4 minutes north latitude, except 
that trolling will be permitted from November 1 to June 1, both dates inclusive. 
A portion of the waters closed is in the central district. 

12. The use of any trap for the capture of salmon is prohibited, except as 
follows: 

(a) Mainland: From the west side of Dundas Bay at 58 degrees 20 minutes 
north latitude to Point Wimbledon. 

(b) Mainland: From the east side of Dundas Bay at 58 degrees 20 minutes 
north latitude to Point Dundas. 

(c) Inian Islands: Coast north of 58 degrees 15 minutes 42 seconds north lati- 
tude, exclusive of the east end of the northeastern island. 

(d) George Islands: That island of the George Islands group located at 58 
degrees 12 minutes 18 seconds north latitude. 

(e) Three Hill Island, Cross Sound: West coast between the northern and the 
southern extremities. 

(f) Chichagof Island: East coast of Port Althorp between 58 degrees 9 minutes 
42 seconds and 58 degrees 11 minutes north latitude. 

(g) Chichagof Island: From Point Lavinia eastward to a point on the west 
side of Idaho Inlet at 58 degrees 12 minutes 18 seconds north latitude. 

(h) Chichagof Island: From a point on the east side of Idaho Inlet at 58 degrees 
12 minutes 18 seconds north latitude northward and eastward to 136 degrees 6 
minutes 18 seconds west longitude. 

(i) Chichagof Island: North coast from Eagle Point westward to a point on 
the east side of Mud Bay at 58 degrees 12 minutes 6 seconds north latitude. 

(j) Lemesurier Island: Northwest coast between the western and the northern 
extremities of the island. 

(k) Mainland: From Point Gustavus to 135 degrees 50 minutes west longitude. 
(1) Pleasant Island: Southern coast from the western extremity of the island 

to Noon Point... 
(m) Mainland: From a point on the east side of Excursion Inlet at 58 degrees 

23 minutes north latitude southward to 135 degrees 8 minutes 40 seconds west 
longitude. 

(n) Chichagof Island: Northeastern coast from Point Sophia to North Passage 
Point, exclusive of False Bay. A part of these waters is in the central district. 

(0) Mansfield Peninsula: West coast from Point Retreat to the southern ex- 
tremity of the peninsula at the north side of the entrance to Hawk Inlet, exclusive 
of Funter Bay. 

(p) Admiralty Island: West coast from Parker Point to 58 degrees 3 minutes 
north latitude. A part of these waters is in the central district. 

(q) Douglas Island: West coast from Middle Point to Outer Point. 
(r) Mainland: From the south side of Limestone Inlet at 58 degrees 1 minute 

45 seconds north latitude southward to a point 4% statute mile northwest of 
Point Styleman. A part of these waters is in the central district. 

13. All commercial fishing for salmon is prohibited, as follows: 
(a) Glacier Bay: All waters within a line from Point Carolus to Point Gustavus. 
(b) Hawk Inlet, west coast of Admiralty Island: All waters of the inlet and its 

tributaries. 
(c) Taku Inlet: All waters to the eastward of a line beginning on the shore 

northward of Taku Point at 133 degrees 59 minutes west longitude, thence 
running due north to the opposite shore, thence following the shore line to the 
mouth of the Taku River. 

Central district—All waters of this area between the fifty-seventh and fifty- 
eighth parallels of north latitude. 

1. The total aggregate length of gill nets on any salmon fishing boat, or in use 
by such boat, shall not exceed 250 fathoms hung measure. 

2. Stake and anchored gill nets shall be operated in substantially a straight line. 
3. The distance by most direct water measurement from any part of one trap 

to any part of another trap shall not be less than 1 statute mile. 
4. No salmon fishing boat shall carry or operate more than one seine of any 

description, and no additional net of any kind shall be carried on such boat. 
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No purse seine shall be less than 175 meshes nor more than 250 meshes in depth, 
nor less than 150 fathoms nor more than 200 fathoms in length measured on the: 
cork line. For the purpose of determining depths of seines measurements will 
be upon the basis of 31% inches stretched measure between knots. No extension 
to any seine in the way of leads will be permitted. 

5. Commercial fishing for salmon, except by trolling, is prohibited prior to 6 
o’clock antemeridian June 20 in each calendar year and for the remainder of each 
calendar year after 6 o’clock postmeridian August 11. 

6. Commercial fishing for salmon, except by trolling prior to July 1 in each 
year, is prohibited in Tenakee Inlet and Freshwater Bay within a line from North 
Passage Point to South Passage Point. 

7. Commercial fishing for salmon is prohibited in Port Frederick, northern 
shore of Chichagof Island, in all waters east of a line from Inner Point Sophia to 
Game Point, and in all waters south of 58 degrees 4 minutes north latitude, 
except that trolling will be permitted from November 1 to June 1, both dates 
inclusive. <A portion of the waters closed is in the Icy Strait-Cross Sound district. 

8. The use of any trap for the capture of salmon is prohibited, except as. 
follows: 

(a) Chichagof Island: North side of Salisbury Sound from Point Leo eastward 
to 185 degrees 43 minutes west longitude. 

(b) Baranof Island: Northwest coast, beginning at a point 1,000 yards south- 
ward of Point Kakul and extending southward 1 statute mile. 

(c) Chichagof Island: Northeastern coast from Point Sophia to North Passage 
Point, exclusive of False Bay. <A part of these waters is in the Icy Strait-Cross 
Sound district. 

(d) Chichagof Island: Eastern coast from South Passage Point to Point 
Hayes, exclusive of Basket Bay and within 14 statute mile of each side of its 
entrance. 

(e) Baranof Island: From Point Thatcher to Point Lull. 
(f) Baranof Island: East coast from South Point to the north side of the en- 

trance to Kasnyku Bay, exclusive of Cosmos Cove. 
(g) Baranof Island: East coast from a point at the south side of the entrance 

to Kasnyku Bay at 57 degrees 12 minutes north latitude to Point Turbot. 
(h) Admiralty Island: West coast from Parker Point to 58 degrees 3 minutes 

north latitude. A part of these waters is in the Icy Strait-Cross Sound district. 
(z) Admiralty Island: West coast from Village Point to Distant Point. 
(7) Admiralty Island: West coast from Woody Point to Rocky Point. 
(k) Admiralty Island: West coast from a point north of Wilson Cove at 57 

degrees 10 minutes 30 seconds north latitude to Point Caution. 
(l) Admiralty Island: Southeast coast from Point Pybus to False Point Pybus. 
(m) Admiralty Island: Southeast coast from a point at 57 degrees 13 minutes 

north latitude southward to Deepwater Point. 
(n) Admiralty Island: Southeast coast from Point Brightman to Walker Point. 
(0) Kupreanof Island: Northwest coast from a point 14 statute mile southeast. 

of the outer extremity of Point Macartney northward to a point on the north 
shore at 133 degrees 50 minutes west longitude. 

(p) Mainland: From the south side of Limestone Inlet at 58 degrees 1 minute 
45 seconds north latitude southward to a point 44 statute mile northwest of Point 
Styleman. A part of these waters is in the Icey Strait-Cross Sound district. 

(q) Mainland, east side of Stephens Passage: From a point on the north side 
of Windham Bay at 133 degrees 33 minutes west longitude to Point League. 

(r) .Mainland, between Hobart Bay and Windham Bay: From a point at 57 
oe ive 26 minutes north latitude to a point at 57 degrees 30 minutes north 
atitude. 

(s) Mainland: From Point Hobart southeastward 3,000 yards. 
(t) Mainland, Frederick Sound: From Cape Fanshaw to Bay Point. 
9. All commercial fishing for salmon is prohibited as follows: 
(a) Port Houghton, indenting mainland: All waters in Sanborn Canal. 
(6) Windham Bay, indenting mainland: All waters of the bay within a line 

1,000 yards outside the mouth of the narrows. 
(c) Portage Bay, north end of Kupreanof Island: All waters within the bay 

and all waters within 1 statute mile outside the entrance to the bay. A portion 
of the waters closed is in the southern district. - 

(d) Gambier Bay, east coast of Admiralty Island: All waters west of 134 de- 
grees west longitude. 
we Wilson Cove, southwestern shore of Admiralty Island: All waters within 

the cove. 
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(f) Whitewater Bay, southwestern shore of Admiralty Island: All waters within 
a line from Point Caution to Woody Point. 

(g) Chaik Bay, southwestern shore of Admiralty Island: All waters east of 134 
degrees 29 minutes west longitude. 

(h) Warm Spring Bay, eastern shore of Baranof Island: All waters within the 
ay. 
(z) Kelp Bay, east coast of Baranof Island: All waters in Middle Arm, and all 

waters in South Arm west of 134 degrees 57 minutes west longitude. 
(j) Hanus Bay, northeast shore of Baranof Island: All waters in the bay south 

of a line from Point Hanus to Point Moses. 
(k) Rodman Bay, northeast coast of Baranof Island: All waters west of 135 

degrees 22 minutes west longitude. 
(1) Sitkoh Bay, southeast shore of Chichagof Island: All waters within 1,000 

yards of the mouths of all salmon streams. 
(m) Basket Bay, east coast of Chichagof Island: All waters within the bay. 
(n) Salt Lake Lagoon, Takanis Bay, southwest shore of Yakobi Island: All 

waters in the lagoon and within 500 yards of its mouth. 
Stikine River district—AIl waters within a line from Babbler Point on the 

mainland to Woronkofski Point on Woronkofski Island, thence to Middle 
Craig Point on Zarembo Island, thence to Point Howe on Mitkof Island, thence 
to Frederick Point on Mitkof Island, thence across Frederick Sound to Horn 
Cliffs on the mainland, thence along the mainland to Babbler Point. 

1. Commercial fishing for salmon shall be conducted solely by trolling and by 
drift gill nets which shall not exceed 250 fathoms in length each. 

2. Commercial fishing for salmon, except by trolling, is prohibited during the 
period from 6 o’clock postmeridian June 10 to 6 o’clock postmeridian June 30 in 
each year and for the remainder of each year after 6 o’clock postmeridian 
September 30. 

3. From April 1 to September 30, both dates inclusive, the 36-hour closed 
period for salmon fishing prescribed by section 5 of the act of June 6, 1924, is 
hereby extended to include the period from 6 o’clock antemeridian of Saturday 
of each week to 6 o’clock antemeridian of the Monday following, making a 
weekly closed period of 48 hours. 

Prince of Wales Island district—All waters of the west coast of Prince of Wales 
Island and adjacent islands from Cape Chacon northward to Point Baker and 
within a line from Point Baker to Point Colpoys, thence to Middle Craig Point 
on Zarembo Island, thence to Woronkofski Point on Woronkofski Island, thence 
to Babbler Point on the mainland, thence to Watkins Point on Cleveland Penin- 
sula, thence following the watershed between Ernest Sound and Behm Canal to 
and including Lemesurier Point, thence to Tolstoi Point on Prince of Wales 
Island, thence following the watershed on Prince of Wales Island to Cape Chacon. 

1. The total aggregate length of gill nets on any salmon fishing boat, or in use 
by such boat, shall not exceed 250 fathoms hung measure. 
: 2. Stake and anchored gill nets shall be operated in substantially a straight 
ine. 

3. The distance by most direct water measurement from any part of one trap 
to any part of another trap shall not be less than 1 statute mile. 

4. No salmon fishing boat shall carry or operate more than one seine of any 
description, and no additional net of any kind shall be carried on such boat. No 
purse seine shall be less than 175 meshes nor more than 250 meshes in depth nor 
less than 150 fathoms nor more than 200 fathoms in length, measured on the 
cork line. For the purpose of determining depths of seines measurements will 
be upon the basis of 314 inches stretched measure between knots. No 
extension to any seine in the way of leads will be permitted. 

5. Commercial fishing for salmon, except by trolling, is prohibited prior to 
6 o’clock antemeridian July 15 in each calendar year, from 6 o’clock postmeridian 
August 22 to 6 o’clock postmeridian September 14 in each year, and for the 
remainder of each year after 6 o’clock postmeridian October 15. 

6. Commercial fishing for salmon, except by trolling, is prohibited in Anita 
Bay, opening into Zimovia Strait, Etolin Island. 

7. The use of any trap for the capture of salmon is prohibited, except as follows: 
(a) Prince of Wales Island: Northwest coast from a point at 56 degrees 17 

minutes north latitude southward to a point at 56 degrees 13 minutes north 
auinde, excluding the coast within 44 statute mile of either side of Hole in the 

all. 
(b) Barrier Island, near northwest coast of Prince of Wales Island. 
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(c) Kosciusko Island: Western coast between the southern extremity of land 
at the west side of Halibut Harbor northward to Ruins Point at 133 degrees 40 
minutes west longitude. 

(d) Warren Island, near Kosciusko Island: Warren Island, exclusive of Warren 
Cove and False Cove. 

(e) Kosciusko Island: Eastern coast from a point % statute mile west of 
Van Sant Cove to a point 14 statute mile east of the east side of the entrance to 
Edna Bay. 

({) Cap Island, near Tuxekan Island: West side of Cap Island from the south- 
ern extremity to a point on the north shore at 133 degrees 21 minutes west 
longitude. 

(g) Tuxekan Island: Western coast from a point at 55 degrees 52 minutes 
50 seconds north latitude to a point ¥ statute mile northwest of the southern 
extremity. 

(h) Heceta Island: Northeast end from a point at 55 degrees 48 minutes 
north latitude in a northwesterly direction for a distance of 1 statute mile. 

(i) Heceta Island: Northern shore from a point on the east side of Port Alice 
at 55 degrees 49 minutes 45 seconds north latitude to the point at approximately 
55 degrees 49 minutes 10 seconds north latitude and 133 degrees 31 minutes 
west longitude. 

(j) Heceta Island: Western and southern coasts from Cape Lynch to a point 
at 55 degrees 44 minutes north latitude and approximately 133 degrees 29 minutes 
20 seconds west longitude. 

(k) Heceta Island: Southern coast between 133 degrees 23 minutes west 
longitude and 133 degrees 26 minutes west longitude. 

(1) Culebra Island: Coast west of 133 degrees 26 minutes 30 seconds west 
longitude. . 

(m) St. Philip Island: Coast west of 133 degrees 25 minutes west longitude. 
(x) Blanquizal Island: Coast west of 133 degrees 24 minutes west longitude. 
(0) Prince of Wales Island: Coast along San Christoval Channel from a point 

at 55 degrees 37 minutes north latitude southward to 133 degrees 16 minutes west 
longitude. 

(p) Point Ildefonso: Within 14 statute mile of the western extremity. 
(q) Esquibel Island: East coast from the southern extremity of the island to 

a point at 55 degrees 38 minutes 40 seconds north latitude. 
(r) St. Joseph Island, north of Noyes Island. 
(s) Noyes Island: West and north coast between Cape Addington and 133 

degrees 40 minutes west longitude. 
8 (t) San Fernando Island: Northern coast from Point Garcia to Point Santa 

ucia. 
(w) San Fernando Island: Southeastern coast from Fern Point to Point 

Amargura. 
(v) Entrance Point Island, near Klawak Inlet: West coast between the north- 

ern and southern extremities. 
(w) San Juan Bautista Island: Coast south of 54 degrees 25 minutes 45 seconds 

north latitude. 
(x) Baker Island: East coast from Point San Roque to Pepper Point and from 

Point Maria to Point Capones. 
(y) Suemez Island: Northern coast from the north side of the entrance to 

Port Santa Cruz to a point at 55 degrees 20 minutes north latitude and approxi- 
mately 133 degrees 19 minutes west longitude. 
i (z) Prince of Wales Island: Coast between Point Providence and Point 
omas. 
(aa) Dall Island: East coast from 54 degrees 57 minutes 40 seconds north 

latitude to 55 degrees north latitude. 
(bb) Dall Island: From Kaigani Village to a point on the coast 1 statute mile 

northwestward. 
(cc) Long Island, east of Dall Island: Coast south of 54 degrees 47 minutes 

north latitude. 
(dd) Sukkwan Island: Southwestern coast from 55 degrees 2 minutes 30 

seconds north latitude to the southern extremity of the island, exclusive of the 
waters of Kasook Inlet and its tributaries and branches. 

(ee) Prince of Wales Island: From Point Webster to Shipwreck Point, exclusive 
of the waters of Kassa Inlet and its tributaries and branches. 

(ff) Prince of Wales Island: From the extremity of land at 54 degrees 43 minutes 
5 seconds north latitude, 132 degrees 13 minutes 35 seconds west longitude, to a 
point west of Nichols Bay at 132 degrees 8 minutes west longtitude and approxi- 
mately 54 degrees 41 minutes 20 seconds north latitude. 
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(gg) Prince of Wales Island: From a point near Nichols Bay at 132 degrees 
5 minutes west longitude eastward and northward to a point at approximately 
54 degrees 45 minutes north latitude, 132 degrees west longitude. A part of 
these waters is in the southern district. 

(hh) Prince of Wales Island: North coast between Point Baker and 133 de- 
grees 20 minutes west longitude. 

(ii) Prince of Wales Island: North coast from Pine Point to Point Colpoys. 
(jj) Zarembo Island: West coast from Point St. John to a point southward of 

McNamara Point at 132 degrees 58 minutes 20 seconds west longitude. <A part 
of these waters is in the southern district. 

(kk) Etolin Island: West coast from 56 degrees 18 minutes north latitude 
southward to Steamer Point. 

(ll) Etolin Island: West coast from 56 degrees 9 minutes 15 seconds north 
latitude southward to 56 degrees 3 minutes north latitude, 132 degrees 38 min- 
utes 40 seconds west longitude. 

(mm) Marsh Island, off west coast of Etolin Island: West coast of Marsh 
Island between the northern and the southern extremities. 

(nn) East Island: East coast between the northern and the southeastern 
extremities. 

(00) Blashke Island: Coast west of 1382 degrees 55 minutes west longitude. 
(pp) Coffman Island: Fast coast between the northern and the southern 

extremities. 
(qq) Prince of Wales Island: Within 14 statute mile southeastward of the 

extremity of land at approximately 56 degrees 1 minute 16 seconds north lati- 
tude, 132 degrees 49 minutes 40 seconds west longitude. 

(rr) Prince of Wales Island: East coast from a point 4 statute mile northwest 
of Luck Point to a point at 55 degrees 46 minutes 30 seconds north latitude, 
exclusive of 14 statute mile each side of the mouth of Eagle Creek. 

(ss) Onslow Island: West coast from Gull Point to Ernest Point. 
(tt) Brownson Island: From the southern extremity of the island eastward and 

northward to 55 degrees 59 minutes north latitude. 
(wu) Cleveland Peninsula: West coast from 4% statute mile east of Watkins 

Point southward to a point 4 statute mile north of Emerald Bay. A part of 
these waters is in the southern district. 

(wv) Cleveland Peninsula: From Lemesurier Point to a point at 55 degrees 
34 minutes 30 seconds north latitude near the south side of the entrance to 
Smugglers Cove. A part of these waters is in the southern district. 

8. All commercial fishing for salmon is prohibited as follows: 
(a) Thorne and Tolstoi Bays, indenting the eastern shore of Prince of Wales: 

Island: All waters within a line from Tolstoi Point to Thorne Head. 
(b) McHenry Inlet, southwest coast of Etolin Island: All waters within 1,000 

yards of the salmon streams emptying into the head of McHenry Inlet. 
(c) Rocky Bay, west coast of Etolin Island: All waters within 1 statute mile 

of the head of the bay. 
g (d) Thoms Place, indenting the southwestern shore of Wrangell Island, Zimovia 
trait. 
(e) Olive Cove, indenting the northeastern shore of Etolin Island. 
(f) Eagle Creek, about 1 mile south of Luck Point, northeast coast of Prince 

of Wales Island: All waters within 4 statute mile of the mouth of the creek. 
(g) Barnes Lake, at head of Lake Bay, northeast coast of Prince of Wales 

Island: All waters in Barnes Lake and within 50 yards outside its entrance. 
(h) Whale Passage, northeast coast of Prince of Wales Island: All waters within 

1,000 yards from mouths of all salmon streams. 
(i) Salmon Bay, northeast coast of Prince of Wales Island: All waters within 

the bay and all waters within 1 statute mile of the mouth of the bay. 
(j) Red Bay, north shore of Prince of Wales Island: All waters south of a 

true east and west line passing through the north shore of Dead Island. 
(k) Hole in the Wall, west coast of Prince of Wales Island: All waters within 

the outermost points of the cove. 
(lt) Shipley Bay, west coast of Kosciusko Island: All waters east of 133 degrees 

32 minutes 30 seconds west longitude. 
(m) Sarkar Cove, west coast of Prince of Wales Island, tributary to El Capitan 

Passage: All waters inside of a line across the entrance. 
s (n) Naukati Bay, west coast of Prince of Wales Island: All waters within the 
ay. 
(0) Staney Creek, west coast of Prince of Wales Island: All waters within 1 

statute mile of the mouth of the creek. 
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(p) Trocadero Bay, west coast of Prince of Wales Island: All waters in the bay 
east of a true north and south line passing through the eastern extremity of the 
peninsula just south of Copper Mine. 

(q) North Bay, northeast coast of Dall Island: All waters within 1,000 yards of 
the mouths of all salmon streams. 

(r) Kasook Inlet, southern coast of Sukkwan Island: All waters within 1 
statute mile of head of inlet. 

(s) Hetta Inlet, west coast of Prince of Wales Island: All waters north of a 
line running east, magnetic, from Eek Point to the opposite shore. 

(t) Nutkwa Lagoon, west coast of Prince of Wales Island: All waters within 
the lagoon and within 500 yards of the foot of the rapids at the outlet of the lagoon 
at mean low water. 

(u) Hunter Bay, southwest coast of Prince of Wales Island: All waters of the 
bay and its tributaries within a line from Turn Point to the southwestern extrem- 
ity of Gusdagane Point. 

Southern district—All waters south of the fifty-seventh parallel of north 
latitude, exclusive of the Stikine River and Prince of Wales Island districts herein 
described. 

1. The total aggregate length of gill nets on any salmon fishing boat, or in use 
by such boat, shall not exceed 250 fathoms hung measure. 

2. Stake and anchored gill nets shall be operated in substantially a straight 
line. 

3. The distance by most direct water measurement from any part of one trap 
to any part of another trap shall not be less than 1 statute mile. 

4. No salmon fishing boat shall carry or operate more than one seine of any 
description, and no additional net of any kind shall be carried on such boat. 
No purse seine shall be less than 175 meshes nor more than 250 meshes in depth 
nor less than 150 fathoms nor more than 200 fathoms in length measured on the 
cork line. For the purpose of determining depths of seines measurements will 
be upon the basis of 314 inches stretched measure between knots. No extension to 
any seine in the way of leads will be permitted. 

5. Commercial fishing for salmon, except by trolling, is prohibited prior to 6 
o’clock antemeridian June 25 in each calendar year, from 6 o’clock postmeridian 
August 18 to 6 o’clock postmeridian September 14 in each year, and for the 
remainder of each calendar year after 6 o’clock postmeridian October 15. 

6. The use of any trap for the capture of salmon is prohibited, except as 
follows: 

(a) Kuiu Island: Within 14 statute mile of the western extremity of Corn- 
wallis Point. 

(6) Kuiu Island: Northwest coast from a point 1 statute mile north of the 
north side of the entrance to Washington Bay northward to the point at the east 
side of the entrance to Band Cove. 

(c) Kuiu Island: East coast of peninsula between Port Beauclere and Reid 
Bay from 56 degrees 17 minutes north latitude northward to 56 degrees 20 minutes 
north latitude. 

(d) Kkuiu Island: East coast from Point Amelius northward to 56 degrees 13 
minutes 20 seconds north latitude. 

(e) Kuiu Island: Southern extremity of Kuiu Island from a point west of Cape 
Decision at 134 degrees 9 minutes west longitude to a point northeast of Cape 
Decision near the entrance to Port Arthur at 56 degrees 3 minutes north latitude. 

(f) Kupreanof Island: Southern coast from Point Barrie to a point outside of 
Totem Bay at 133 degrees 25 minutes 30 seconds west longitude. 

(g) Zarembo Island: West coast from Point St. John to a point southward of 
McNamara Point at 132 degrees 58 minutes 20 seconds west longitude. A part 
of these waters is in the Prince of Wales Island district. 

(h) Prince of Wales Island: East coast from the eastern end of Grindall Point 
at 55 degrees 27 minutes 30 seconds north latitude northward to Tolstoi Point. 

(¢) Grindall Island, off Grindall Point, Prince of Wales Island. 
(j) Prince of Wales Island: East coast from the northern extremity of Clover 

Point to Skowl] Point. 
(k) Prince of Wales Island: East coast from 55 degrees 8 minutes 20 seconds 

ao latitude to the northern extremity of Chasina Point, including Wedge 
sland. 

(1) Prince of Wales Island: East coast from Point Halliday to Adams Point. 
(m) Prince of Wales Island: East coast from Ingraham Point to Rip Point, 

including Polk Island. 
(n) Prince of Wales Island: East coast from 54 degrees 57 minutes north 

latitude to the south side of the entrance to Ingraham Bay. 
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(0) Prince of Wales Island: From the outer point of land on the north side of 
Kendrick Bay at approximately 131 degrees 58 minutes 30 seconds west longitude 
northward to 54 degrees 55 minutes 10 seconds north latitude. 

(p) Prince of Wales Island: From Island Point northward to a point on the 
south side of Kendrick Bay at 132 degrees west longitude. 

(q) Prince of Wales Island: East coast from McLean Point to a point 4% statute 
mile southward. 

(r) Prince of Wales Island: From a point near Nichols Bay at 132 degrees 5 
minutes west longitude eastward and northward to a point at approximately 54 
degrees 45 minutes north latitude, 132 degrees west longitude. A part of these 
waters is in the Prince of Wales Island district. 

(s) Deer Island: West coast from a point at 56 degrees 3 minutes north latitude 
to Kuakan Point. 

(t) Cleveland Peninsula: West coast from 14 statute mile east of Watkins 
Point southward to a point 4 statute mile north of Emerald Bay. A part of these 
waters is in the Prince of Wales Island district. 

(w) Cleveland Peninsula: From Lemesurier Point to a point at 55 degrees 34 
minutes 30 seconds north latitude near the south side of the entrance to Smugglers 
Cove. A part of these waters is in the Prince of Wales Island district. 

(v) Revillagigedo Island: West coast from 55 degrees 40 minutes north lati- 
tude southward to Indian Point. 

(w) Betton Islarfd: West coast between the northern and southern extremities 
of the island. 

(x) Guard Island. 
(y) Gravina Island: Western and southern coasts from South Vallenar Point 

to a point at 55 degrees 11 minutes 30 seconds north latitude near the south 
side of the entrance to Bostwick Inlet, including Bronaugh Island. 

(z) Gravina Island: East coast from Bostwick Point northward to the outer 
extremity of Blank Point. 

(aa) Annette Island: West coast from a point 114% statute miles south of 
Walden Point to Davison Point. 

(bb) Annette Island: East coast from Reef Point to a point 1 statute mile 
northeast of Annette Point. 

(cc) Revillagigedo Island: Southwest coast from Carroll Point southward and 
eastward to a point on the west side of Moth Bay due west of the southern 
extremity of Moth Point. 

(dd) Revillagigedo Island: From Cone Point eastward and northward to 
Sharp Point, including Cone Island. 

(ee) Mainland peninsula between Smeaton Bay and Boca de Quadra: From 
Point Nelson westward and southward to a point near Quadra Point at 131 degrees 
west longitude. 

(f) Mainland south of Boca de Quadra: From a point south of Kah Shakes 
Cove at 55 degrees 1 minute 54 seconds north latitude, 131 degrees west longitude, 
southward to Kirk Point. 

(gg) Mainland south of Very Inlet: From within 1 statute mile northward 
and eastward of Foggy Point to the southern extremity of Cape Fox. 

(hh) Duke Island: East coast from a point on the north side of Ray Anchorage 
at 54 degrees 56 minutes 35 seconds north latitude northward to the outer 
extremity of Flag Point. 

(ti) Duke Island: East coast from a point on the south shore near Kelp 
Island at 131 degrees 15 minutes 12 seconds west longitude northward to a 
point on the south side of Ray Anchorage at 131 degrees 13 minutes west longitude. 

(jj) Duke Island: Southwest coast from a point on the east side of Hall Cove 
at 54 degrees 53 minutes 24 seconds north latitude to the southern extremity of 
Cape Northumberland. 

(kk) Kelp Island: Southern coast between the eastern and western extremities 
of the island. 

(ll) The Lord Islands. 
(mm) Kanagunut Island: West coast between the northwestern extremity 

of the island and Garnet Point. 
7. All commercial fishing for salmon is prohibited, as follows: 
(a) Hidden Inlet, indenting mainland: All waters in the inlet north of 55 

degrees north latitude. 
(b) Fillmore Inlet, indenting mainland: All waters east of 130 degrees 30 

minutes west longitude. 
(c) Ray Anchorage, east coast of Duke Island: All waters in Ray Anchorage. 
(d) Very Inlet, indenting mainland: All waters within the inlet. 
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(e) Boca de Quadra, indenting mainland: All waters within 1 statute mile 
of the mouth of Sockeye Creek. 

(f) George Inlet, southern coast of Revillagigedo Island: All waters north of a 
line from Bat Point to Tsa Cove. 

(g) Smeaton Bay, indenting mainland: All waters in Wilson and Bakewell 
Arms east of 130 degrees 40 minutes west longitude. 

(h) Rudyerd Bay, indenting mainland: All waters in the north arm within 2 
statute miles of the mouths of all salmon streams. 

(1) Walker Cove, indenting mainland, tributary to Behm Canal: All waters 
within a line from Ledge Point to Hut Point. 

(j) Chickamin River: All waters within a line from Fish Point to Trap Point. 
(k) Yes Bay, Cleveland Peninsula: All waters within the bay and all waters. 

outside the entrance within 1,000 yards of a line from Bluff Point to Syble Point. 
(l) Shrimp Bay, west coast of Revillagigedo Island: All waters east of a line 

running south from Dress Point to the opposite shore. 
(m) Traitors Cove, west coast of Revillagigedo Island: All waters of the cove 

within a line 50 yards outside the neck of the salt-water lagoon. 
(n) Naha and Moser Bays, west shore of Revillagigedo Island: The waters of 

Long Arm and Moser Bay inside of a line from Cod Point to the opposite shore 
at 131 degrees 40 minutes west longitude and the waters of Naha Bay inside of a 
line extending due north from Cod Point. 

(0) Moira Sound, east coast of Prince of Wales Island: All waters in South 
Arm, Frederick Cove, Kegan Cove, and within 1,000 yards of the mouths of 
all salmon streams in Johnson Cove. 

(p) Cholmondeley Sound, east coast of Prince of Wales Island: All waters in 
Dora Bay and Sunny Cove. 

(q) Skowl Arm, Prince of Wales Island: All waters within a line from Old 
Kasaan village to Khayyam Point. 

(r) IKasaan Bay, east coast of Prince of Wales Island: All waters north of a line 
from Sandy Point to the east shore of the bay. 

(s) Bradfield Canal: All waters of Bradfield Canal between a line from Point 
Warde to the point at the east side of the entrance to Fools Inlet and a north 
and south line at 131 degrees 47 minutes west longitude. 

(t) Blake Channel: All waters of Blake Channel south of 56 degrees 14 minutes 
30 seconds north latitude. 
= (u) Wrangell Narrows: All waters between Point Alexander and Prolewy 
oint. 
(v) Portage Bay, north end of Kupreanof Island: All waters within the bay 

and all waters within 1 statute mile outside the entrance to the bay. A portion 
of the waters closed is in the central district. 

(w) Barrie Creek, north of Point Barrie, southwest shore of Kupreanof Island: 
All waters within 1 statute mile of the mouth of the creek. 

(xz) Hamilton Bay, west coast of Kupreanof Island: All waters east of 133 
degrees 49 minutes west longitude. 

(y) Three Mile Arm, east coast of Kuiu Island: All waters within 1,000 yards 
of the mouths of all salmon streams. 

(z) Seclusion Harbor, east coast of Kuiu Island: All waters within the outer- 
most points of the harbor. 

(aa) Port Beauclerc, southeastern coast of Kuiu Island: All waters within 
1,000 yards of the mouths of all salmon streams tributary to Port Beauclerc. 

(6b) Affleck Canal, southeastern coast of Kuiu Island: All waters within 1,000 
yards of the mouths of all salmon streams tributary to Affleck Canal. 

(cc) Tebenkof Bay, west coast of Kuiu Island: All waters in north arm of bay. 
(dd) Bay of Pillars, west coast of Kuiu Island: All waters in south arm of bay. 
(ee) Security Bay, northwest shore of Kuiu Island: All waters within 1,000 

yards of all salmon streams. 
(ff) Saginaw Bay, northwest coast of Kuiu Island: All waters of the bay inside 

of a line beginning at the point of land at the northwest side of the entrance to 
Halleck Harbor and passing in a southwesterly direction at right angles to the 
general trend of the bay to the opposite shore. 

(gg) Red Bluff Bay, east coast of Baranof Island: All waters in the bay; the 
waters of Falls Creek Bay are included. 

(hh) Gut Bay, east coast of Baranof Island: All waters of the bay. 
7 (it) Little Port Walter, east coast of Baranof Island: All waters in Little Port 

Jalter. 
(jj) Redfish Bay, southwest shore of Baranof Island: All waters above a true 

east and west line passing through the southern end of the Second Narrows. 
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(kk) Still Harbor, west coast of Baranof Island: All waters in the harbor. 
(ll) Port Banks, off Whale Bay, west coast of Baranof Island: All waters in 

Port Banks. 
(mm) Redoubt Bay, west coast of Baranof Island: All waters within 1,000 

yards of the mouth of the stream flowing from Redoubt Lake. 
Steelhead fishery — Commercial fishing for steelhead trout shall be subject to 

the provisions of law and the regulations applicable to commercial fishing for 
salmon. 

Herring fishery.—1. During the period from June 1 to October 15, both dates 
inclusive, commercial fishing for herring is prohibited in all waters closed through- 
out the vear to salmon fishing. 

2. Commercial fishing for herring is prohibited during the period from January 
1 to May 31, both dates inclusive, and from October 1 to December 31, both 
dates inclusive, in each calendar year. 

3. The closed seasons herein specified for commercial herring fishing shall not 
apply to the taking of herring for bait purposes in waters otherwise open to 
fishing. 

4. Commercial fishing for herring, except for bait purposes, is prohibited from 
6 o’clock postmeridian of Saturday of each week until 6 o’clock antemeridian of 
the Monday following. 

5. No one shall place, or cause to be placed, across the entrance of any lagoon 
or bay any net or other device which will prevent the free passage at all times 
of herring in and out of said lagoon or bay. 

6. All commercial fishing, including bait fishing, for herring is ‘prohibited 
throughout the year in the waters of Kanalku Bay, Admiralty Island. 

7. Seines used in commercial fishing, including bait fishing, for herring in 
Klawak Harbor within a true east and west line passing through the northern 
extremity of Klawak Island shall not exceed 90 fathoms hung measure in length 
nor 500 meshes in depth. For the purpose of determining depths of such seines 
measurements will be upon the basis of 114 inches stretched measure between 
knots. No such seine shall have a mesh of less than 144 inches stretched meas- 
ure between knots. 

Clam fishery.—It is prohibited to take for commercial purposes any razor clam 
measuring less than 41% inches in total length of shell. Possession of any razor 
clam of less than this length will be regarded as prima facie evidence of unlawful 
taking. 

Shrimp fishery — Commercial fishing for shrimps is prohibited in the period 
from March 15 to April 30, both dates inclusive, in each year. 

Crab fishery— DUNGENESS CRAB (Cancer magister).—No female of this species 
shall be taken at any time, and no male of this species measuring less than 614 
inches in greatest width shall be taken for commercial purposes. 

GENERAL REGULATIONS 

By virtue of the authority conferred by the acts approved June 6, 1924, and 
June 26, 1906, the following regulations shall be effective in all waters of Alaska, 
including the special areas already described above: 

1. During closed periods all salmon traps within the areas affected shall be 
closed in accordance with the method prescribed by section 5 of the act of June 
6, 1924, and in addition the spillers of all driven traps shall be raised to within 
4 feet of the capping and the spillers of floating traps shall be raised to within 4 
feet of the surface within 36 hours after the beginning of any seasonal closed 
period. Within 36 hours after the beginning of any seasonal closed period the 
tunnels from pots to spillers of all traps shall be entirely disconnected. In respect 
to traps not provided with spillers, the requirements in regard to spillers shall 
apply to the pots. 

2. All persons engaged in fishery operations are warned to give due regard to 
all markers erected by the Department of Commerce. 

3. In waters where a rack or weir is maintained by the Bureau of Fisheries 
for the purpose of counting salmon ascending to the spawning grounds, records 
of the catch of salmon shall be furnished daily by all operators to the local repre- 
sentative of the Bureau of Fisheries in charge, and upon notification by the 
Commissioner of Fisheries or his authorized representative that an excessive 
proportion of the run is being taken so that the escapement of any species is less 
than the 50 per cent specified by section 2 of the act of June 6, 1924, all com- 
mercial fishing operations shall at once be discontinued and shall not be resumed 
until permission therefor is granted by the Commissioner of Fisheries or his 
duly authorized representative. And if in any year it shall appear that the run 
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of salmon in such waters has diminished there shall be required a correspondingly 
increased escapement, and upon notification by the Commissioner of Fisheries 
or his authorized representative all commercial fishery operations shall cease and 
shall not be resumed until such increased escapement has been secured. 

4, The driving of salmon downstream and the causing of salmon to go outside 
the protected area at the mouth of any salmon stream are expressly prohibited. 

5. During the inspection of the salmon fisheries by the agents and represen- 
tatives of this department they shall have at all times free and unobstructed 
access to all canneries, salteries, and other fishing establishments and to all 
hatcheries. 

6. All persons, companies, or corporations owning, operating, or using any 
stake net, set net, trap net, pound net, or fish wheel for taking salmon or other 
fishes shall cause to be placed in a conspicuous place on said trap net, pound net, 
stake net, set net, or fish wheel the name of the person, company, or corporation 
owning, operating, or using same, together with a distinctive number, letter, or 
name which shall identify each particular stake net, set net, trap net, pound 
net, or fish wheel, said lettering and numbering to consist of black figures and 
letters, not less than 6 inches in length, painted on white ground. 

7. If in the process of curing salmon bellies the remaining edible portion of the 
fish is not used, such action will be regarded as wanton waste within the meaning 
of section 8 of the act of June 26, 1906, and those who engage in this practice 
will be reported for prosecution as provided for in the act. 

8. These regulations do not apply to the Afognak Reservation, fishing within 
which is prohibited, except by resident natives, by the terms of the law and 
Executive order creating it. 

9. The taking of salmon for fox feed shall be considered as commercial fishing 
and subject to all of the limitations in respect thereto. 

10. Any increase in the amount of fishing gear employed or any expansion of 
fishery operations in any district in any season shall, in the discretion of the 
Secretary of Commerce, result in the immediate imposition of such additional 
restrictions as May appear necessary. 

11. These regulations shall be subject to such change or revision by the Sec- 
retary of Commerce as may appear advisable from time to time. They shall be 
in full force and effect immediately from and after January 1, 1928. 

AFOGNAK RESERVE 

Local permits for salmon-fishing in Afognak Reserve waters in 
1927 were granted to 56 native residents of Afognak Island and 30 
of Spruce Island, a total of 86. A fisheries warden supervised all 
commercial operations, which were confined solely to beach seines 
and carried on in eight localities. Fishing commenced on June 6, 
except at Paramanof Bay, where it was not allowed until June 22. 
No commercial fishing was permitted in Litnik Bay. The total 
commercial catch was 241,490 salmon, or 56,248 less than in 1926, 
the largest catch of record in the reservation. The catch of reds 
decreased 117,415, while that of cohos increased 1,027, chums 1,415, 
humpbacks 58,553, and kings 172. The fish were sold to the Grimes 
Packing Co., Kadiak Fisheries Co., Katmai Packing Co., Kodiak 
Island Fishing & Packing Co., and Pajoman and Trout. Several 
thousand salmon caught and used for food by the natives are not 
included in the above figures. 

The escapement of salmon into the various streams of the reser- 
vation, while not large, was proportionate to the run. Because of 
very low water in the majority of the spawning streams bears de- 
stroyed more fish than usual. 9 

A weir for fish-cultural purposes was maintained on Litnik River 
below the Afognak hatchery. The first ascending red salmon passed 
through on June 20 and the last on August 10, after which date 
none was observed in the river below the weir.. On August 31 the 
weir was closed to prevent the further ascent of cohos to the lake. 
The total number of red salmon counted through the weir was 7,491. 
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In view of the requirement that all commercial fishing in the 
reserve be done by resident natives, herring packers recruited some 
35 men (comprising seven herring-seining crews) among the Afognak 
natives, who earlier in the season had been engaged in the salmon 
fishery. Little success was attained, partly due to lack of experience 
but chiefly because the herring did not enter the waters of the reserve 
in great numbers during the season of 1927. 

ANNETTE ISLAND FISHERY RESERVE 

The Annette Island Packing Co. again operated in the Annette 
Island Fishery Reserve in 1927 under its lease from the Department 
of the Interior. Data regarding fishery operations have been fur- 
nished by the Bureau of Education of that department, which 
administers the affairs of the reserve for the benefit of the Metlakatla 
Indians residing there. 

In 1927 the total number of fish taken from traps within the reserve 
was 120,954 of all species, on which the minimum royalty of $6,000 
was paid. If royalties based on the number of fish actually taken 
had been paid the amount would have been but $1,917.58. The case 
tax on canned salmon under the Territorial law, which is payable 
to the Metlakatla Indians, amounted to $468. 94: trap fees on six 
traps, at $200 each, amounted to $1,200; and rental of cannery 
buildings was $3,000. In addition, $21, 674.33 was paid to 152 
natives for labor, $3,051.73 for lumber and piling, a $2.30 for 
fish taken by seines, making a grand total of $35,397.30 disbursed 
by the Annette Island Packing Co. to the natives for 1927 operations. 
The corresponding disbursements during the preceding year were 
$73,465.65. 

ALASKA FISHERY INTELLIGENCE SERVICE 

As in former years, the bureau continued to report by telegraph to 
the important points in southeastern and central Alaska the prices of 
fresh fish (chiefly halibut) at Ketchikan. This service was discontin- 
ued during the halibut closed season, as only small quantities of other 
fresh fish are sold during that period. 

STREAM MARKING 

A consistent plan of stream marking to show waters not open to 
fishing is being carried out each year, and all bureau boats in the 
Alaska service are engaged in that work from time to time, but 
chiefly during the early spring. Most of the salmon streams have 
been marked, but it is necessary to inspect each district in order to 
replace markers that have disappeared or become defaced and to 
move those showing the limits of closed areas changed by regula- 
tions. 

STREAM GUARDS 

The bureau employed 151 men in 1927 as stream guards and special 
employees in connection with law-enforcement duties. Of these, 79 
were stationed in southeastern Alaska, 51 in central, and 21 in western 
Alaska. Some of the temporary workers were engaged for only a few 
days, but the period of employment of the stream guards ranged from 
two to five months. 
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In southeastern Alaska 37 furnished their own launches and were 
assigned to patrol larger bodies of water or in the vicinity of several 
streams. The guards with ordinary camping equipment and row- 
boat (the latter in many cases equipped with outboard motor) were 
assigned to smaller areas and to important individual salmon streams. 
Four guards were placed on chartered patrol boats. 

In central Akaska 13 guards were stationed at various points in 
the Seward-Katalla district, 11 on Cook Inlet (one of whom furnished 
his own launch), 14 in the Kodiak-Afognak district, 4 at Chignik, and 
9 in the Ikatan-Shumagin district. 

In western Alaska 18 guards were on Bristol Bay waters and 3 in 
the Yukon-Kuskokwim district. 

Five special employees were engaged in scientific work—one on 
herring in central Alaska, three on salmon investigations in the 
rentbs district, and one tagging troll-caught salmon in southeastern 
Alaska. 

In addition to the foregoing there were 13 regular statutory employ- 
ees, 36 men on the bureau’s vessels, and 17 on the 10 chartered 
boats. These, together with the stream guards, make a total of 222 
persons identified with fishery protective work in Alaska in 1927, as 
compared with 216 in 1926. 

VESSEL PATROL 

Eleven vessels owned by the bureau were operated in fishery-patrol 
work in Alaska in 1927. Of these, the Brant and the Kittiwake were 
used in southeastern and central Alaska, the latter patrolling in Cook 
Inlet until the first part of September, when it was transferred to the 
west coast of Prince of Wales Island. The Widgeon, Murre, Auklet, 
and Petrel were used in southeastern Alaska, the Petrel for that part 
of the season after September 20 only, its late arrival being due to 
delay in installing a new engine; the Blue Wing at Kodiak and 
Afognak Islands; the Jbis at Chignik; the Merganser in the Ikatan- 
Shumagin region; the Scoter in Bristol Bay; and the Tern on the 
Yukon River. Seven launches and a dory transferred to the bureau 
by Bristol Bay salmon packers were used incidentally in fishery 
patrol in that district. 

The following chartered vessels were used in fisheries patrol: 
Valkyrie, Gloria, Pheasant, Anona, and Yakobr in southeastern 
Alaska; Pilot and Prospector in Prince William Sound; Auk in the 
Ikatan-Shumagin district; and Robin on the Kuskokwim River. 
In addition, the 7-433 was chartered for work in tagging troll- 
caught salmon in the southeastern district. 

A new patrol vessel, the Teal, was built at North Bend, Oreg., in 
1927 but was not ready for service in Alaska during the season. 
The Teal is 78 feet long and has a beam of 18 feet and a draft of 
61% feet. A 6-cylinder 150-horsepower Diesel engine gives an ordi- 
nary cruising speed of 914 knots. The vessel has complete modern 
auxiliary equipment and excellent accommodations, including cabin, 
messroom, galley, and master’s stateroom in the deck house, while 
below aft there are two 3-berth staterooms for passengers and forward 
a large forecastle and two double staterooms for the crew. 
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COMPLAINTS AND PROSECUTIONS 

During the season of 1927 two salmon traps in southeastern Alaska 
were seized for fishing illegally in weekly closed periods. The watch- 
man on a trap owned by Steve Selig and situated on a small island off 

Fig. 1.—Alaska fisheries patrol vessel Teal 

the west coast of Duke Island pleaded guilty before the United States 
commissioner, assuming all responsibility, and was fined $600. The 
other trap belonged to the North Pacific Trading & Packing Co., 
and was located on the northwest shore of Heceta Island. The 
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superintendent of the company, through his attorney, pleaded guilty 
in the United States district court and was fined $1,000 and costs 
of $8. The traps were released to the owners. 
Two cases that have been before the court at Juneau since July 

13, 1926, in connection with the seizure of traps (one owned by P. E. 
Harris & Co. and one by the Alaska Pacific Fisheries), the watchmen 
of which were found not guilty on trial, have been closed, the traps 
being condemned and sold under court order for $450 and $80, 
respectively. The case against the Alaska Pacific Fisheries in con- 
nection with a trap seized in 1924 was dismissed. 

In southeastern Alaska, also, a number of salmon trollers were 
arrested for fishing during weekly closed periods. In every case the 
defendants pleaded guilty and fines were imposed, upon payment of 
which the boats, gear, and equipment were released to the owners. 
Fines of $60 each, together with costs of $4.80 (in one case the costs 
amounted to $5.30 because imposition of the sentence was continued), 
were imposed on the operators of 11 boats found fishing in waters off 
the southern shore of Baranof Island. Another troller in this locality 
was fined $110 and costs of $5.80. Two men trolling during the 
weekly closed period on the Elk and Olga were fined $350 and costs 
of $6.35. <A fine of $100, with costs of $3.85, was imposed on the 
operator of the gas boat Jslander, found trolling in lower Chatham 
Strait near Woden Island; and two trollers operating the power 
boats Olive and T—-1505 in the Stikine district were each fined $10 
and costs of $7.70. 

The gas boats Era 202-T and Mabel C were found fishing during a 
weekly closed period in the closed area of Gut Bay, Baranof Island. 
The masters pleaded guilty and were fined $5 and costs of $2.50. 
W. C. Lewis, an Indian operating the seine boat Vivian June, was 
fined $400 and costs of $7.60 for fishing in closed waters in Red Bluff 
Bay. Fines of $150 each were imposed on the master and a part 
owner of the gas boat Stranger and $100 on the deck hand for fishing 
above the markers at Sockeye’ Creek, Boca de Quadra. The gas 
boat Sveta Ana was seized at Sitka for fishing herring seines in the 
closed area of Redfish Bay. The master pleaded guilty before the 
court commissioner at Juneau and a fine of $400 and costs of $6.85 
were assessed, upon payment of which the boat was released. The 
gas boat M & M, found fishing inside the prohibited area at the 
mouth of Hetta Creek, was seized and subsequently sold for $460. 

Cases were brought before the United States commissioner’s court 
at Cordova against three clam diggers for taking undersized razor 
clams for commercial purposes in the Copper River district. In each 
case the defendant pleaded guilty and was assessed a fine of $10 and 
costs of $12.50. The clams seized from the defendants were sold for 
$32.30, check for which was turned over to the Department of Justice. 

Three salmon fishermen were fined $25 each in the commissioner’s 
court at Cordova after entering pleas of guilty to a charge of fishing 
in a forbidden area. 

Traps installed north of the mouth of Chuit River in Cook Inlet 
by the Alaska General Fisheries and Frank Smith were found to be 
less than the required distance interval‘of 1 mile apart. The owners 
were notified that’ on completion of the second trap both would be 
illegal structures, subject to seizure and confiscation. The Alaska 
General Fisheries applied to the district court at Anchorage for an 
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order restraining Frank Smith from fishing his trap, and a temporary 
injunction was issued restraining him from fishing and ordering that 
webbing be removed from the trap. 

Difficulties were experienced® in connection with alleged illegal 
herring fishing in Afognak waters, and the Coast Guard cutter 
Algonquin visited the island to conduct an investigation of the matter. 

In the Bristol Bay district 11 natives were arrested for fishing with 
stake nets at Ekuk during weekly closed periods. Fines ranging 
from $1 to $43 and aggregating $156 were imposed. two men 
operating a beat of the Alaska Packers Association and. fishing off 
Ekuk Spit with a small-mesh net before the opening of the fishing 
season were fined $25 each, and two others fishing with a boat of the 
Alaska Salmon Co. 2 miles above markers in the Nushagak River 
were fined $25 each by the local United States commissioner. ‘Two 
men with a boat of the Alaska Packers Association and two with 
one of the Red Salmon Canning Co.’s boats were fined $75 each, a 
total of $300, for fishing during a weekly closed period at the mouth 
of the Naknek River. 

ROBBERY OF FISH TRAPS 

Following his conviction by the court at Ketchikan in September, 
1926, for robbery of fish from a trap belonging to the Pure Food Fish 
Co., Val Klemm sued out a writ of error in the Ninth Circuit Court of 
Appeals, contending that it did not appear from the indictment that 
the company had any property in the fish confined in the trap and 
that therefore no crime was committed. Circuit Judge Rudkin 
affirmed the judgment of the district court, citing the opinion of the 
court in Miller v. United States (C. C. A.), 242 F.907, L. R. A. 1918A, 
545, as follows: 

Fish in the Atlantic Ocean belong to nobody until they have been reduced to 
possession. After this has been done, the individual that has acquired the pos- 
session gains a qualified right of property that may be the subject of larceny. 
They are reduced to possession when the individual so confines them within 
his immediate power that they can not escape and resume their natural liberty. 

The action of the Circuit Court of Appeals in affirming the decision 
of the district court will be a further deterrent to the larceny of fish 
from traps in Alaskan waters. It will further correct the erroneous 
impression, which had prevailed more or less generally, that trap 
operators had no legal rights in fish impounded in traps until removed 
from the water. 

TERRITORIAL FISHERY LEGISLATION 

The Alaska legislature, at its biennial session in 1927, repealed 
chapter 75 of the laws of 1917 and chapter 30 of the laws of 1919, with 
amendments thereto, including chapter 38 of the laws of 1919,-which 
provided for the establishing of fish hatcheries and the creating of a 
territorial fish commission. 

An act was passed authorizing the Territorial Board of Road 
Commissioners to lease or otherwise care for all property in possession 
of the Territorial Fish Commission and to carry on the work formerly 
conducted by the commission, provided that all such work should be 
terminated on or before October 1, 1927, and making an appropria- 
tion of $3,000 therefor. The act further provided for engaging A. J. 
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Sprague to continue the duties of preparing and submitting a report 
on certain subjects in connection with the salmon fisheries and to 
carry on experiments of fish culture, appropriating $12,000 for these 
purposes. ~ 

Another act amended the license tax law of 1921, as amended in 
1923 and 1925, by providing for the taxing of fish traps under two 
classifications—(1) hand-driven or stake traps on tide lands, $50 per 
annum; and (2) pile-driven or floating traps, including so-called 
“dummy” traps, $200 per annum. 

For the purpose of protecting the salmon runs against the depreda- 
tions of hair seals, a measure was adopted on May 3, 1927, effective 
immediately upon approval, placing a bounty of $2 on every hair seal 
inhabiting the inland waters and all waters adjacent to the southern 
coast of Alaska and east of the one hundred and fifty-second meridian. 

An act approved May 2, 1927, authorized the territorial treasurer 
to refund to Libby, McNeill & Libby the sum of $200 paid for license 
of a certain trap in 1925, which could not be operated because of 
prohibitive regulations issued by the Federal Government after the 
securing of the license. 

TERRITORIAL LICENSE TAX 

Fisheries license taxes were collected by the Territory under the 
general revenue law of 1921, as amended in 1923, 1925, and 1927. 
A statement from W. G. Smith, Territorial treasurer, under date of 
April 14, 1928, gives the collections made to that date for the year 
1927. It was stated that collections under the several schedules 
were fairly complete, with the exception of pack taxes due from a 
few of the smaller canneries and salteries and the sum of $8,619.37 
due under the whale-oil and fertilizer tax schedule. 

Fishery license taxes collected by Territory for fiscal year ended December 31, 1927 

Schedule Dre aoe uae oe Total 

Salmonjcanneries:(pack))3-)..-25_ 4 eee $48, 561. 07 $20.00 | $248, 658.17 | $297, 239. 24 
Clam canneries_____-__- Ie eee 8 So 281. 37 281. 37 
palteniesiee ee aes ois dus Sado Ree ee ee 3, 351. 78 48.95 3, 073. 69 6, 474. 42 
Cold-storagerpianis-£2)<=_- 2 5_..2 se ee 1, 720. 00 jesse sss 510. 00 2, 230. 00 
Hresh-tishydeslersso. te ee 4/948 N50) E22 eee 4.37 4, 952. 92 
Fish-oil works and fertilizer and fish-meal plants _-__- 17,423 :-4.0"| Se eee 865. 25 18, 288. 65 
IS Chaps ee sees oe. 22 ee 121;.95329 1 tiaae eee 49, 163. 07 171, 116. 98 
Gillnetss sere ee a a ee eee 681. 38 20. 00 5, 155. 30 5, 856. 68 
Sines: 22a eee = BSS Ue ee ee , S00: OO =a—5 seme 2, 335. 00 8, 170. 00 

Total: 22 seees. 0e)J 5 bh ee ee 204, 475. 09 | 88. 95 310, 046. 22 514, 610. 26 
Salmon canneries (net income), not possible of segre- 

gation‘as todudieialidivision.. 252522 2e= se eee ee 2. 2 ee eee 21, 152. 07 

‘Total collections=—-2¢ 222. 1 St eee ek to |S ee 535, 762. 33 

BRISTOL BAY DISTRICT 

Activities of the bureau in the Bristol Bay region during the season 
of 1927 were along the same general lines as in the preceding year, 
consisting of a patrol of the waters during closed periods, the gather- 
ing of data on the commercial fishery, collection of salmon scales in 
connection with scientific studies, construction of weirs for the 
counting of salmon at Kvichak and Ugashik Rivers, observations of 
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the salmon run and escapement to the spawning grounds, and de- 
struction of predatory fishes. All work was organized and super- 
vised by Agent Dennis Winn, who remained in the district throughout 
the summer. 

During the latter part of April and the first of May transportation 
for Agent Dennis Winn, Warden Arnie J. Suomela, and 25 special 
employees was afforded on vessels of the Alaska Packers Association, 
Alaska-Portland Packers Association, Columbia River Packers 
Association, Nakat Packing Corporation, Naknek Packing Co., and 
Libby, McNeill & Libby. These vessels also carried supplies and 
equipment for the bureau to the Bristol Bay district and furnished 
return passage for 14 men at the end of the season. Eleven of the 
special employees returned via Dillingham, Kanatak, and Ilamna 
Lake, passage to the States being secured on regular transportation 
steamers. 

After completion of a general overhauling of all boats and equip- 
ment at the bureau’s marine ways at Naknek, a party of nine men, 
headed by Henry McFadden, proceeded on two launches to Ugashik 
to install a salmon-counting weir at a point below the first Ugashik 
Lake in the same location as last season. A report on the work at 
the weir is included in the special section covering weir operations. 

A crew, with G. Severson in charge, was dispatched to the Kvichak 
River to begin the counting of salmon by the construction of a new 
weir at that place. Early in July, however, before the work was 
completed, all five tunnels and some of the piling were washed away, 
due to pressure of high water resulting from an accumulation of a 
quantity of fine, grassy material brought downstream from heavy 
beaver workings. The webbing was removed and the remaining 
piles were pulled up and stored. 

Prior to the opening of the red-salmon season at 6 a. m., June 
24, all arrangements were made for patrol of the commercial fishing 
grounds. Warden Suomela’s report on operations during the season 
is as follows: 

GENERAL REPORT OF SEASON’S OPERATIONS 

PATROL 

During the fishing season of 1927 the patrol vessel Scoter, seven launches, 
and one dory were used in the patrol of the waters of Bristol Bay. Fifteen 
cases of violation of the Alaska fisheries laws and regulations were reported and 
tried before the local United States commissioner. The patrol fleet was assigned 
to the various sections of Bristol Bay, as follows: 

Ugashik River and Bay.—Launch No. 6, C. M. Hatton and R. Blyberg; and 
launch No. 8, Henry McFadden and W. Haynes, when not engaged in con- 
nection with operation of the Ugashik weir. 

Egegik.—Clarence Olsen with a dory. 
Naknek River—Launch No. 2, Alf Christensen and Louis Strong. This 

launch also assisted in patrol of lower Kvichak Bay. 
Kvichak Bay and River.—Launch No. 1, George Stevenson and Walter Russell; 

and launch No. 7, Gus Seversen and Arthur Mesford, when not occupied with 
work at the Kvichak weir. 

Nushagak Bay and River—Launch No. 3, Eric Fenno and Walter J. Kelly. 
On duty from the beginning of the king salmon season early in June. 

Igushik River—Launch No. 5, Hector McAllister. On patrol duty from the 
beginning of the king salmon season early in June. 

The Scoter, with Warden A. J. Suomela on board, patrolled all waters of 
Bristol Bay. 
Work of bureau employees concurrent with the patrol included the collecting 

of 5,619 samples of salmon scales from various districts, as follows: Naknek, 
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1,134; Ugashik, 900; Kvichak, 1,185; Nushagak, 1,200; and Egegik, 1,200. 
Data were gathered in regard to fishing operations and the runs of salmon in 
the several rivers. In all, 912 fishing boats were operated by the canneries and 
106 by independent fishermen, local whites, and natives, who sold the catches 
to the canneries. Of these independent fishermen, 43 natives operated boats 
belonging to the packers and the remaining 63 owned the boats and gear that 
they used. The number of stake nets operated by local residents for commercial 
purposes was 67, an increase of 47 over the preceding year. 

RUNS OF SALMON 

Kvichak-Naknek Rivers.—Very light catches of salmon were made from the 
opening of the season on June 24 until July 6, when a slight increase in the run 
occurred. Middle Bluffs, between Naknek and Egegik Rivers, was the center 
of all early fishing, operations being carried on during one tide only. Very few 
fish escaped the nets at Middle Bluffs; therefore, very little fishing was conducted 
in the upper Kvichak Bay until later in the season. A light esecapement occurred 
in the Naknek River on the evening tides of July 6and 7. On July 8 fishing was 
irregular, some boats making good catches while others took virtually nothing. 
Several good catches were made in the vicinity of Libbyville, and a few boats 
made fair catches in the upper bay. The first run of any size passed by the weir 
at Kaskonak Flats on July 9, lasting only one day. A fair run materialized on 
July 12, while on July 16 the run was virtually over. On the 18th and 19th 
catches were very light, and the season was closed at 6 p.m. on July 19. On the 
20th salmon again appeared in lower Kvichak Bay, and some were observed 
passing up the Naknek River on the night tides on July 21 and 22. A fair run 
occurred on July 25, after which only small numbers appeared. 

Egegik River.—Salmon appeared in the Egegik River in June, the run being 
rather light until June 25, when a fair run started, which lasted only a few days. 
The numbers diminished, until on July 4 and 5 virtually no fish were entering 
the river, but on July 6 the heavy run began, continuing until the 20th, or four 
days after the commercial fishing season closed. This was the latest run since 
the season of 1917. The escapement up the Egegik River was considered very 
good and almost equal to that of the 1926 season. 

Ugashik River —At the beginning of the season very few fish were taken, either 
in stake nets or drift gill nets, in the outside waters. Red salmon began to appear 
in the river on July 2, and from that date on the count of salmon through the 
Ugashik weir was very irregular. A slight increase in the number of fish was noted 
in the lower river on July 11, and on the 12th these salmon appeared at the weir. 
The run continued irregular, although increasing, until the peak of the run was 
reached on July 24. From July 24 to August 25 there was a gradual decrease in 
the number of fish passing up the river. 

Nushagak River.—When the season opened on June 24 there were almost no 
red salmon in the river, the scarcity continuing for a week, with only about 3,200 
cases being packed to July 2. The following week there was a slight increase with 
indications of a run on July 7, which, however, did not materialize. Only a very 
few boats made good catches, but the majority took practically nothing. The 
numbers of red salmon continued to increase, until the peak of the run was at- 
tained on July 13 and 14, although the schools were small and scattered; after 
which a decrease was noted until July 28 and 24, when the last of the stragglers 
entered the river. Not many red salmon were caught in the set nets after July 
27, although a few were taken occasionally until about August 20. The king- 
salmon run was good throughout the entire season and until about the middle of 
August. 

WOOD RIVER DISTRICT 

Observations made by Eric D. Fenno, who arrived on July 28 at Igulawok 
River, the second lake river, indicated that a very small run of salmon had 
materialized. Few fish were seen in the lake and at the outlet of the river, where 
in normal years good numbers are found spawning. The total number of salmon 
counted to August 16 ascending Igulawok River was 38,673. 

Natives were compelled to carry on intensified fishing, employing additional 
gear, in an effort to secure sufficient salmon for their winter supply of dog feed. 
In the native village on the southern shore of the lake, situated about 4 miles from 
the outlet, the highest catch for a net during a day was 44, with very few salmon 
taken up to August_29. Two white settlers also were engaged in catching salmon 
for dog feed, meeting with no better success than the natives. 
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Taking into consideration the numbers of salmon counted ascending the Igu- 
lawok River, the number of fish taken by local whites and natives, and the 
observations on the spawning grounds, it was estimated that the escapement was 
about 80 per cent less than that of a normal year. 

BECHAROF LAKE DISTRICT 

Examination of the Becharof Lake system by Clarence Olsen indicated that 
the escapement in 1927 was 20 per cent less than that of 1926. 

INSPECTION OF ILIAMNA AND LAKE CLARK SPAWNING AREAS IN 1927 

The following report was made by Agent Dennis Winn covering 
his trip of inspection during the month of August: 

In accordance with practice for the last several years, the writer, accompanied 
by Warden A. J. Suomela, at the close of the commercial fishing season in Bristol 
Bay proceeded to inspect the spawning areas of the Iliamna and Lake Clark 
region. On August 5 ascent of the Kvichak River was made, where no salmon 
were seen except a few small schools of pinks in the vicinity of Kaskonak Flats. 

As the launch approached [liamna Lake a head wind held it in the river over- 
night. Three families of native reindeer herders near-by were curing salmon for 
home consumption. Although they were still fishing, they reported that nearly 
all salmon had passed. About 500 red salmon were drying on the racks and 
some had been taken to winter quarters. Little information could be obtained 
from these natives as they spoke no English. 

The wind having abated somewhat by the following morning, a trip was made to 
Belinda Creek. Four native families in camp (reindeer herders who come here 
each year) had from 1,500 to 1,800 red salmon in process of curing for their 
winter supply. There were no fish in the caches, which at this date in previous 
years usually contained from 4,000 to 5,000 cured fish. However, from the 
appearance of their set nets just hauled ashore, and considering the number of 
salmon seen milling in and near the stream mouth, it was felt that they would 
have little difficulty in securing enough for their use, at the same time permitting 
a fair escapement of fish to the spawning grounds. From all indications no 
appreciable number of salmon had reached the lake before the commercial 
season closed. 

_ The trip was continued up the lake toward Big Mountain, but the wind 
increased to such an extent that it was necessary to anchor and await more 
favorable conditions. On the morning of August 8 the wind had subsided suffi- 
ciently to permit proceeding to Iliamna village, where arrangements were made 
for the transportation of five bureau employees over the trail to Iliamna Bay, 
there to embark on the patrol boat Kittewake en route to the States. 

On August 9 an inspection of Kokhonak Creek was begun. Both in the stream 
and at the mouth fair numbers of salmon were noticed, which, according to reports 
of the natives, had arrived only five days before. The examination was continued 
for about a mile upstream and then postponed until the following day, progress 
being difficult because of high water. Some fish were noticed on the beds, 
although in small numbers, and very little spawning was in progress. The 
natives. camped at the stream mouth, comprising three families of reindeer 
herders from the vicinity, had about 500 red salmon drying on the racks. These 
families each require about 50 bundles (2,000 salmon) for their winter use. 

On the morning of August 10 a trip was made to Kokhonak Creek Lake in 
order that conditions might be observed there and in the stream on the return. 
No fish had entered the lake, but a small school of about 200 red salmon was 
scattered over approximately 70 by 150 feet of creek bottom at the Jake outlet. 
On the return a few small schools containing from 100 to 300 fish each were 
noticed in various eddies from the upper portion of the creek downstream as far 
as the Bluffs, about 2 miles from the stream mouth, where fair numbers were 
seen schooling in deep pools. One school here contained about 2,500 red salmon, 
which was the largest school seen, except at the stream mouth and milling outside 
the entrance. Very little spawning was noted anywhere. It was estimated 
that the total number of red salmon in the creek and those milling outside (which 
it is assumed were destined for the creek) was approximately 75,000, or about 
37 per cent of last year’s run. The number may have been increased later from 
the lake, but from all indications no appreciable increase could be expected. 
The fish were all of exceptionally large size, as was the case a year ago. The 
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numbers noticed schooling were almost equal to those of former good years,. 
but spawning and dead fish, which in good years are in evidence on this date, were 
wholly lacking this year. 

About 3,000 salmon were scattered over 114 miles of spawning area along the 
lake shore in front of the site of old Kokhonak Indian village, east of Kokhonak 
Creek. Natives reported that the salmon first appeared in the lake on July 
15, but few in number and remaining far out, so that none were taken. They were 
very likely part of those first noted passing up the Kvichak River on July 9, 
which inrush lasted but one day. 

The next morning, in very heavy weather, a trip was made to the Copper 
River area. A few small schools were noticed in the slough and at the mouth 
of the river, but all appearances indicated that most of the salmon had passed 
upstream. This was verified as the ascent continued, and good schools were 
seen milling in every suitable hole and eddy in the river for a distance of almost 
10 miles. The schools generally numbered from 100 to 2 ,000 salmon, and at one 
point, in a deep meadow slough measuring about 15 by 600 feet, a school of 
approximately 10,000 red salmon was encountered. No spawning was in progress,. 
but small numbers of fish were working on the beds in preparation. 

Fic. 2.—Native type of fish wheel on Copper River, Alaska 

Copper River is comparable to Kokhonak Creek, in that ordinarily it has: 
harbored a good number of early-run salmon. In former seasons at this date 
the beds were well covered and also many spent fish were noted. This year there 
was no early spawning, but the schooling of late spawners in the streams was 
nearly equal to that of good years on the same date. The high waters had 
created various sloughs and channels, where the salmon were gathering to spawn. 
When the water recedes to normal these channels will be dry, with consequent 
loss of eggs or fry. The number of red salmon seen in this river was estimated 
at about 75,000, including those schooling in the slough and at the stream mouth, 
or 30 per cent of last year’s estimated escapement. 

Early in the morning of August 12 a trip to Roadhouse Portage was begun, 
but a heavy southeaster made it necessary to take shelter in Intricate Bay for 
the remainder of the day and overnight. The wind had abated somewhat the 
following morning and the journey was made across the lake, although increasing 
wind made rough passage before the destination was reached. It was learned 
from the people here that the salmon were just appearing in Lake Clark and that 
only within the last week or 10 days had any noticeable number reached the 
vicinity of the Portage and Newhalen River. Good numbers were observed in 
the vicinity, but according to the local whites and natives they were in no way 
comparable to the runs last year. At the mouth of the Newhalen River three 
families of Tularic natives were curing salmon for home use and dog feed. They 



ALASKA FISHERY AND FUR-SEAL INDUSTRIES, 1927 99 

stated also that the run was considerably less than in 1926, with almost no early 
fish. However, they had no difficulty in catching enough for their own needs. 
A trader at the Portage in close touch with the situation advised that the salmon 
had reached only the head of the Newhalen River, but were there in good numbers. 
From reports of those who fish in the vicinity each year for home use it was 
estimated that the numbers here were about 75 per cent of last year. As nothing 
could be gained by an inspection of Newhalen River, inasmuch as the water was 
so high and roily that the fish could not be seen, the examination was continued 
along the north shore areas of Iliamna Lake. 

While the salmon this year did not appear in as great numbers in certain 
localities, notably early spawning areas, as in former years, they were more 
evenly distributed over the various spawning grounds, especially small streams 
along the north shore of Iliamna Lake, including Iliamna River and to the west- 
ward. All of these creeks and rivers, with the exception of Chekok Creek, had 
better numbers than were shown last year. In Chekok Creek, about one-half 
mile from the mouth, there was encountered a beaver dam, which prevented 
the salmon from passing upstream. About 50 red salmon were spawning below 
the dam and some 300 more were noticed in the stream. The dam was removed 
and the salmon immediately passed up. This stream appeared to be diminishing 
in size, the cause of which, it was learned, was a break back in the valley, which 
diverts the greater part of the water into Kokotano Creek. The latter stream 
was fairly well supplied with salmon and about 300 fish were seen milling near 
its mouth. Virtually all of these small creeks carried salmon in excess of last 
vear, but in no case were sufficient numbers noted to represent 60 per cent of the 
possible capacity. 

Youngs Creek, which contained very few fish in the last three years, showed a 
fair run for its size this season, and local residents at the mouth of the stream 
were putting up dog feed. At the time of the visit (August 17) they had about 
200 fish in process of curing. They stated that they had caught from 50 to 75 
red salmon each night for the past few nights in a set net about 100 feet long. 
A fair school was milling near the mouth of the stream, but few fish had passed up. 

At Woody Island but one school of about 50 red salmon was seen, which 
was along the outside island shore. 

A trip up Iliamna River for about 15 miles was made on August 20. There 
were good numbers of salmon in the lower portion of the river, from a mile or so 
above the mouth to a little beyond the Indian village, a distance of about 2 miles. 
During the ascent, small schools of salmon were seen at various points for the 
first 3 miles, then none for about 4 miles, after which small numbers were noticed 
scattered over an excellent spawning bottom for about 5 miles. It was esti- 
mated that the upper part of the river harbored about 2,500 red salmon scattered 
over extensive beds and that approximately 15,000 were in the lower portion, 
or about 57 per cent more than last year. This stream, like nearly all others 
along the north shore (notably Pedro Bay, Knutson, Kenny, Kokotano, Eagle 
Bay, and Portage Creeks) was better seeded this year than last, but the escape- 
ment covering the Dliamna and Lake Clark district as a whole was about 25 per 
cent less than the total escapement last year. 

KUSKOKWIM RIVER 

Commercial fishing for salmon for export from Alaska is prohibited 
in the Kuskokwim River and the area off its mouth. From June 10 
to September 10 Stream Guard Charles McGonagall was stationed 
on the river to observe operations. No violations of the law or 
regulations were reported. The run of salmon began about 10 days 
later than in the preceding year and at no time did it attain any 
great size. 

As a result of a “flu”’ epidemic in the spring, very few of the natives 
did much fishing during the summer, and almost all of the white 
fishermen went to Nushagak to fish for the canneries, inasmuch as 
there was no commercial market for fish on the Kuskokwim. Al- 
though the catch of salmon was only about half that of 1926, it was 
believed that no lack would be felt by the natives, as whitefish and 
blackfish may be secured all winter from the lakes. 
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Operations included only the salting of king salmon and the drying 
of chums for dog feed. The amounts of these products were 16 
barrels of pickled kings and 186 tons of dried chums. One white 
fisherman and 137 natives were engaged in the fishery. Apparatus in 
use consisted of 16 wheels, 130 gill nets of 5,500 fathoms, and mis- 
cellaneous small boats. 

YUKON RIVER 

Fishing in the Yukon River is carried on for local food requirements 
and to supply the market for dried salmon for dog feed throughout the 
interior of Alaska, commercial fishing for export from the Territory 
being prohibited in this area. Inspector C. F. Townsend and one 
stream guard were again on duty at the fishing grounds throughout 
the season. 

During July there was a large run of king and chum salmon in the 
Yukon and Tanana Rivers, which lasted for more than three weeks. 

Fig. 3.—Salmon drying, Yukon River, Alaska 

Kwiguk Slough, which in former years always had large runs of kings 
and chums, had no run in 1927. All the fish entered the river by the 
Kwikluak and Apoon mouths, the latter containing the first large 
run ever noted there by Inspector Townsend. At the time he made 
a trip up the Yukon to Anvik in July, the racks in every camp were 
full of fish. Although there was little rain during the month, several 
severe wind storms occurred, which wrecked a number of the fish 
wheels. Good catches of salmon were taken on the Tanana River, 
in which the water was unusually low. 

Products of the Yukon and Tanana fisheries were as follows: 330 
cases of kings canned, 31 barrels of king salmon and 19 barrels of 
chums pickled, 3,000 pounds of kippered kings, 720 pounds of beleke 
from kings, 7,000 pounds of dried kings, and 679,000 pounds of dried 
chums. Apparatus consisted of 182 wheels, 66 gill nets of 661 
fathoms, 2 launches, and a number of small boats. There were 18 
whites and 242 natives engaged in the fishery. 
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KARLUK SALMON COUNT 

Construction of a weir near the mouth of the Karluk River in the 
same location as in previous seasons was completed on May 12. The 
following morning a few red salmon were seen in the river below the 
weir, although no fish passed upstream until May 23, when five kings 
ascended. The first red salmon were counted through the weir on 
May 25, but no appreciable numbers appeared until June 7. Count- 
ing continued through October 9, when the total escapement was 
872,538 red salmon, 10,343 kings, and 18,281 cohos. During the 
latter part of September the run was very light, the tally of red 
salmon being less than 500 daily from September 21 to 30, inclusive. 
A good run started on October 1, and from that date through October 
9 more than 80,000 red salmon were counted, after which no salmon 
came to the weir until it was removed on October 14, although there 
were still a few in the lagoon and some were seen jumping in the 
river mouth as late as October 18. Considerable difficulty was 
experienced in removing the weir because of ice in the river. 

Commercial fishing for salmon in Karluk waters began on June 
16, the light escapement having made it necessary to change the 
opening date from June 5, as specified in departmental regulations, 
and the season closed at 6 p. m., September 10. The reported com- 
mercial catch of red salmon from the Karluk run was 600,778, or 
approximately 41 per cent of the total. 

Salmon fingerlings migrating downstream appeared at the weir 
on June 1, the migrations continuing until June 22 in numbers 
comparable to those of former good seasons. Predatory trout 
numbering 26,122 were captured prior to June 15, but few were 
seen after the red-salmon run started. 

The Karluk weir was visited by Commissioner O’Malley and 
party on July 13. 

Counting operations at the weir were in charge of Ray S. Wood 
under the direction of H. H. Hungerford. 

ALITAK SALMON COUNT 

Weirs primarily for the counting of red salmon were maintained 
as in previous years at two streams tributary to Olga Bay, the one 
at the upper station being completed on May 13 and that at the 
cannery station on May 14. No salmon were seen in the streams 
at that time, although natives near the cannery reported having 
caught several during the spring. Dolly Varden trout were rather 
plentiful and about 1,000 were caught in the cannery stream and 
destroyed. 

The first red salmon were counted through the cannery station weir 
on May 25 and through the upper weir on May 29, only a few show- 
ing at either place. During the first part of June a considerable 
number of red salmon entered both streams, but it was difficult to 
count them because the water was high and at times very muddy. 
Counting was continued through September 30, the number of red 
salmon counted at the upper station weir being 497,619 and at the 
cannery station 87,949, a total of 585,568. In addition, 12,494 
cohos, 4,154 humpbacks, 11 kings, and 14 chums were counted 
through the weirs. It was estimated that the number of red salmon 
that entered Horse Marine Lagoon was at least 30,000, and that 
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Silver Salmon Lake contained about 5,000, which brings the total 
escapement of reds in Alitak Bay waters to considerably more than 
600,000. 

Several streams at the head of Deadman Bay, which were visited 
the latter part of August, were found choked with humpbacks and 
chums, and all the humpback-salmon streams in the district were 
seeded heavily. 

Inasmuch as the count of red salmon at the two weirs through 
June 10 was less, than 13,000, the canning companies at Alitak post- 
oned setting the Moser Bay traps until July 18. The season would 
ave opened normally on June 15. As the commercial catch ex- 

ceeded the weir count on August 4, trap fishing was stopped and it 
was not resumed until August 15. The total reported catch of red 
salmon in the district was 272,169. No commercial fishing was 
carried on after September 21. 
Warden Howard H. Hungerford was in charge of operations for 

the bureau. 
CHIGNIK SALMON COUNT 

The site of the weir at Chignik in 1927 was about 10 rods below its 
location the previous season, the river at this pomt being about 460 
feet wide and from 2 to 5 feet deep. Work of setting the tripods was 
started on May 3. Four counting gates 22 inches wide and a 74-inch 
gate to permit the passage of small boats were established as in former 
years. By May 17 the work had progressed so that the river was 
closed to the passage of salmon, and on May 20 the weir was com- 
pleted. It was reported that the river was the lowest it had been at 
that season since the first weir was installed in 1922. 

While construction work was going on no salmon were seen ascend- 
ing the river. <A few fingerlings were noted going downstream, which 
migration continued light until the latter half of June, when it 
increased somewhat, although no large schools were seen at any time. 
More Dolly Varden trout were seen above the weir than during any 
previous season since the counting experiment has been in progress, 
and 6,827 were caught during the month of May. At that time, 
apparently, they were not feeding, as the stomachs examined were 
found to be entirely empty. 

Red salmon began to pass through the weir on June 6, but no appre- 
ciable numbers appeared until June 12. By the end of June 912,202 
red salmon had ascended. The counting was continued through 
October 13, when 1,256,007 red salmon, 1,823 kings, and 145,390 
cohos had been counted. Humpback salmon were not counted, but 
the escapement was good, considering that it was an off year for this 
species. 

Six traps for the capture of salmon were operated in Chignik Bay 
and Lagoon by the three canneries that have engaged in the industry 
in this district during previous seasons. The first catch was made 
on June 17, stormy weather in the spring having delayed the com- 
pletion of the trap installations beyond the opening of the commercial 
fishing season on June 15. All fishing was discontinued September 15 
in accordance with the regulations. The total commercial catch of 
red salmon from the Chignik run was 434,141. Operations at the 
Chignik weir were in charge of Warden Charles Petry. 
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MORZHOVOI SALMON COUNT 

As an experiment, the inner ends of the Morzhovoi Bay weir were 
not removed in the fall of 1926, inasmuch as they are covered with 
water only at flood stages of the stream. In the spring of 1927 they 
were found in as good condition as when left the previous fall, 
and the time required for installing the weir was but three days—from 
May 19 to 21, inclusive. The work was expedited also by reason of 
low water in the stream. 

The first red salmon passed through the weir on July 1 and the 
last on September 13, when 23,932 reds, as well as 1,586 cohos and 252 
humpbacks, had been counted. The counting gate was left open after 
September 13, at which time a few red salmon were still in the creek, 
spawning below and above the weir. On October 1 Wallace R. 
Newcomb made a trip to the weir and removed the pickets from the 
frame, leaving the tripods and inshore work as in the preceding season, 
a 25-foot open channel in the stream being deemed sufficient to accom- 
modate excess floods. Examination of the creek from the lagoon to 
the lake revealed a few coho salmon spawning at that time. Oper- 
ations at the weir were under the supervision of Assistant Agent 
L. G. Wingard. 

THIN POINT LAGOON SALMON COUNT 

A weir for the counting of salmon ascending to spawn was estab- 
lished at Thin Point Lagoon in approximately the same location as 
in the preceding season. Weir materials were transported on the 
Merganser early in May, and the preliminary work of putting in all 
posts, braces, stringers, and capping was finished on May 15. Work 
at this weir, as well as at Morzhovoi, was started early in order to 
take advantage of low water in the streams, and very little difficulty 
was experienced in its erection. 

The weir was put in operation and a stream guard stationed there 
on July 1, but the first red salmon passed through on August 9, 
although they had been in the lagoon for some time and many had 
spawned on the flats. By August 22 a total of 3,220 red salmon had 
been counted through the weir, besides 22 cohos. 
Heavy rains in August caused the lake to rise almost 2 feet, 

making considerable current at the weir site in the lake outlet. This 
condition, together with strong winds, undermined the weir. Efforts 
to repair the damage were unsuccessful, and the weir was removed 
on August 22. 

Work at this place was under the supervision of Assistant Agent 
L. G. Wingard. 

CHINIK CREEK SALMON COUNT 

A new weir 38 feet in length, with one counting gate, was installed 
at Chinik Creek, Kamishak Bay, in 1927, the materials for which 
were transported on the Aitttiwake. Construction was started 
June 13 and completed June 23. From July 5, when the first salmon 
entered the stream, to August 18 when the weir was removed, the 
total count was 7,069 red salmon. Operations here were carried on 
by Alex Lind. 
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ENGLISH BAY SALMON COUNT 

The counting of salmon ascending to spawning grounds was in- 
augurated at English Bay, Cook Inlet, in 1927, by the construction 
of a weir on the river at the head of the bay. Work of installation 
was begun on May 17 and finished on May 23. The weir, which is 
111 feet in length, is situated about a quarter of a mile above the 
lagoon, where the average lowest depth of the river is from 8 to 16 
inches. The first red salmon passed through on May 30, and the 
total number counted through August 4 was 19,197, including an 
estimated escapement of 250 each on June 7 and 8, when high water 
prevented an actual count. In addition to the red salmon, 153 
humpbacks were counted through the weir. A cloudburst on 

Fic. 4.—Salmon-counting weir, English Bay, Cook Inlet, Alaska 

August 3 and 4 caused a rise of 20 inches in the river and put an end 
to the weir operations for the season. Jack Tansy was in charge of 
the bureau’s work at this place. 

SALMON COUNT AT KALGIN ISLAND STREAM 

No weir is maintained in the salmon stream on Kalgin Island, but 
a stream guard was stationed there near the mouth in 1927 to count 
the ascending salmon, destroy predatory trout, and keep the stream 
open, as the action of the tides often closes it with sand and gravel. 
From May 27 to June 12, 10,770 trout were taken. Salmon began 
to appear at the mouth of the creek on June 13 and to pass upstream 
to the spawning grounds on June 15. From that date through August 
6 there were counted 9,415 red salmon ascending the stream on the 
day tides, and it was believed that fully as many more went up on the 
night tides, which would make a total of 18,830. It was reported 
that the escapement at this creek in 1926 was about 100,000. 

Alex Lind was stationed at the stream in the beginning of the 
season until June 3, when he was transferred to Chinik Creek and 
James Hart took over the work. 
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UGASHIK SALMON COUNT 

A weir for the counting of ascending spawning salmon was again 
maintained on the Ugashik River in 1927, at the same location as 
in the previous year. The first red salmon were tallied on June 23, 
and counting continued through August 15, when a total of 443,283 
had ascended. In addition, 22 kings, 26 humpbacks, 89 chums, and 
22 cohos were counted during the season. In the work of extermi- 
nating predatory enemies of salmon, 29,200 Dolly Varden trout were 
taken from Ugashik streams, including a few from Becharof Lake. 

Commercial fishing began June 23 and stopped July 16. The 
reported catch of red salmon from the Ugashik run was 311,995. 

Operations at the weir were in charge of Henry McFadden. 

ANAN SALMON COUNT 

Installation of the weir at Anan Creek was begun on May 16 and 
completed on May 30, progress having been hampered considerably 
because of high water. On the date of completion 49 steelheads 
passed through the weir, but the first humpback salmon did not 
appear until June 22. The numbers ascending the stream gradually 
increased until July 7, on which date 988 humpback salmon were 
counted. A decline followed for a few days, and again the run 
increased, reaching its peak on July 29, when 1,859 salmon passed 
through. From that time on there was a decrease to September 24, 
when all fish ceased running. The total count of humpbacks until 
the weir was removed on September 24 was 44,936. Other species 
counted through were 2,002 cohos, 280 chums, 132 reds, 69 kings, and 
685 steelheads. Walter J. Larson was in charge of the construction 
of the weir and of counting operations throughout the season. 

SALMON TAGGING 

To develop further information regarding migration routes, and 
especially to extend the investigation to districts in southeastern 
Alaska not previously covered, the tagging and releasing of salmon 
was again undertaken in 1927. The scarcity of fish, however, and 
the consequent short commercial season in certain districts prevented 
carrying on the work to the extent originally planned. The total 
number tagged in southeastern Alaska was 5,148, of which 4,668 were 
from traps and 480 were troll-caught fish. 

The numbers of salmon tagged and released from traps in the various 
localities were as follows: Inian Islands, 500; Pleasant Island, 498; 
Parker Point, 299; Marble Bluffs, 200; Hourigan Point, 699; Carroll 
Island, 75; Cape Bendel, 499; Point Hobart, 200; Point Colpoys, 
999; Cape Decision, 299; Dall Head, 150; and Nelson Cove, 250; a 
total of 4,668. Of these, 747 were red salmon, 901 chums, 208 cohos, 
2,795 humpbacks, and 17 kings. Warden F. G. Morton was in 
charge of the work, which continued from July 1 through August 6. 

The tagging of salmon taken in trolling operations was carried on 
by Hugo W. Frederickson in waters on the west coast of Baranof 
Island. During the season 480 salmon were tagged, of which 382 
were kings and 98 cohos. 

Late reports indicate that there have been 1,424 recaptures, or 
about 30 per cent, of salmon tagged and released from traps. Recap- 
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tures of troll-taken salmon numbered 38, of which 22 were taken 
entering the Columbia River, thus again showing the great distance 
traveled by king salmon. Full particulars of the tagging experiment 
will be published in a separate document. 

In addition to the salmon-tagging operations in southeastern 
Alaska, 700 red salmon were tagged on August 19 and 20 at the 
Broken Point trap of the San Juan Fishing & Packing Co. at Uganik 
Bay by Dr. Willis H. Rich in connection with his studies of the Karluk 
salmon. Of these tagged fish, 86 were counted ascending through the 

Fic. 5.—Salmon ascending Alaska stream 

weir at Karluk between August 27 and September 20 and 317 others 
were reported recaptured. Complete data on the experiment will be 
found in a publication concerning the Karluk investigation. 

SALMON LIFE-HISTORY STUDIES 

Further investigations in connection with life-history studies of the 
Pacific salmons, particularly the red salmon, were conducted in 1927 
by Dr. C. H. Gilbert, of Stanford University, Calif., and Dr. Willis H. 
Rich, chief investigator of salmon fisheries, assisted by Seymour P. 
Smith. This work centered in the Karluk region and in addition to 
important salmon migration studies included collections of scales of 
red salmon, an examination of the stomach contents of all species 
except kings, and collections of a number of small migrating salmon. 
Report of the investigations is published in a separate document. 

OBSERVATIONS ON THE ESCAPEMENT OF SALMON 

To comply with the intent of Congress, as expressed in the act of 
June 6, 1924, that not less than 50 per cent of the salmon be allowed 
to escape to the spawning grounds, careful observations of the escape- 

i 



ALASKA FISHERY AND FUR-SEAL INDUSTRIES, 1927 107 

ment were made in all districts by bureau employees, and reports 
were submitted so that adequate regulatory measures might be issued. 

Southeastern Alaska.—In the Icy Strait-Cross Sound district the 
run was light, and very few salmon entered the creeks until the close of 
the fishing season, after which there was a good escapement. Similar 
conditions prevailed in the central district, with a fair escapement into 
certain creeks after the close of the fishing season, especially on the 
west coast of Chichagof Island and in the vicinity of Salisbury Sound, 
Sitka, and Peril Strait. 

In waters south of the fifty-seventh parallel, north latitude, the runs, 
with few exceptions, were very light, that in the Wrangell district 
being the smallest on record. This was particularly true of the hump- 
back and chum salmon, which commercially are the most important 
species in this section. The runs of reds and cohos were but little 
smaller than in other recent years, and king salmon were more numer- 
ous in many localities than for a long period, especially on the west 
coast of Prince of Wales Island. The runs of all species except kings 
were unusually late throughout the district, almost no pink and chum 
salmon reaching the streams until the beginning of the closed season, 
and then only in smallnumbers. Fora short period during the latter 
part of July and the first of August the water was very low in nearly 
all of the island streams, but it is thought that this condition will 
have little effect on future runs, as very few salmon were about the 
mouths of the streams at that time. Heavy rains later made the 
streams unusually high by the time the pinks and chums finally 
arrived, and they experienced no difficulty in reaching the spawning 
grounds. The salmon, however, came only in small schools, entirely 
insufficient for adequate seeding, even in the few streams having 
comparatively large runs. 

Various reports of heavy runs were received after the closure of com- 
mercial fishing, but investigation proved them wholly unfounded. 
After a two-weeks survey of the spawning grounds, during which 25 of 
the principal streams of the district were examined, a cannery repre- 
sentative with years of practical experience in the salmon fishery, who 
accompanied the bureau’s employees on the trip, stated that in his 
opinion the escapement into all the streams examined was less than 
25 per cent of that of a normal year. It is believed that the early 
closing of the fishing season, with no reopening to fall fishing, was the 
saving factor in the whole escapement situation. In view of the 
extent of the run, the escapement was considered very satisfactory 
and encouraging. 

Prince William Sound and Copper River region.—In the Copper 
River area the run of cohos was the best in many years, and Bering 
River also had good numbers of this species. The run of red salmon, 
however, was small. Examination of salmon streams in Prince 
William Sound showed a much better escapement than in the preced- 
ing year, particularly on the west coast, and the spawning salmon 
were more evenly distributed. The run of pink salmon (the pre- 
dominating species of this locality) was very good for the alternating 
off year, and the pack in the district was much larger than had been 
anticipated. The escapement in the district generally was very 
satisfactory. 

Cook Inlet district —Red salmon did not begin to run in any appre- 
ciable numbers until July 15, prior to which date there was a very 

110893—28——Y-4 
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light run of this species. A second heavy run appeared above 
Anchor Point on July 28, continuing until August 7, although on a 
diminishing scale after August festa good run of pink and chum 
salmon followed. Areas in the vicinity of Kachemak Bay, Seldovia 
Bay, Port Graham, and lower inlet points were especially well supplied 
with pinks and chums. It was reported that the escapement to 
spawning grounds tributary to the Kenai and Kasilof Rivers was 
above the average. Investigations made by Temporary Warden 
J. E. Wilson covering various streams tributary to Knik Arm indi- 
cated a good escapement, although recent forest fires had caused 
numerous obstructions in the streams, making it difficult for the 
salmon to reach the spawning beds. As many of these obstructions 
as possible were removed during the course of the investigations. 

Kodiak-Afognak district Examination of the spawning grounds of 
the Kodiak-Afognak district by Warden Howard H. Hungerford 
showed a light escapement in many of the streams, while others were 
adequately seeded. Heavy runs of pink and chum salmon entered 
Alitak Bay, Old Harbor stream, Kiliuda Bay, Shearwater Bay, and 
Ugak Bay, but the red salmon runs were generally light, particularly 
at Karluk. At Eagle River, in Ugak Bay, however, there was an 
increase in reds over the preceding year, and Kiliuda Bay also had a 
good run of this species. In the streams of Afognak Island the runs 
of red salmon were very light. There was a good run of pinks in 
Paramanof Bay, and of cohos in Litnik Bay. The runs of pinks and 
chums on the mainland shore were much smaller than in 1926. 

Alaska Peninsula district—Reports of investigations by Assistant 
Agent L. G. Wingard in the Alaska Peninsula district indicate that 
the escapement to the local streams of the peninsula was good. 
Although red salmon did not appear in anything like the numbers 
anticipated, the runs of humpback and chum salmon were better 
than the average for an off year. Stormy weather with heavy rains 
during the latter part of the fishing season curbed commercial opera- 
tions to some extent and thus permitted a larger escapement of 
sence to the spawning grounds. All streams visited were well 
seeded. 

Bristol Bay district—Examination of the spawning areas in the 
Iliamna—Lake Clark region was made by Agent Dennis Winn during 
August after the close of commercial fishing operations. Although 
the fish did not appear in the early spawning areas in such numbers 
as in previous years, they seemed to be more uniformly distributed, 
especially in the smaller streams on the north shore of Ilamna Lake, 
including Iliamna River and to the westward, where there were more 
salmon in 1927 than in the preceding year. The natives were having 
little difficulty in putting up their winter supply of fish. It was 
estimated that the total escapement was 75 per cent of that in 1926. 

The run of salmon in the Wood River Lakes district was small, and 
the natives were compelled to carry on intensive fishing, employing 
additional gear, in order to obtain their winter supply of dog feed. 
The escapement here was estimated at about 20 per cent of that 
of anormal year. Full reports of observations made in the district 
by Agent Winn and Warden A. J. Suomela are printed elsewhere in 
this document. 
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HATCHERIES 

EXTENT OF OPERATIONS 

Salmon propagation in Alaska, exclusive of Territorial activities, 
was carried on at two Government-owned hatcheries (at Afognak 
and McDonald Lake) and at two privately owned hatcheries—that 
of the Alaska Packers Association at Heckman Lake and that of the 
Northwestern Fisheries Co. at Hugh Smith Lake. Operation of 
the Heckman Lake hatchery of the Alaska Packers Association was 
brought to a close in 1927, the work during the year consisting only 
of handling the eggs taken in 1926 and the fry hatched therefrom. 

Operations of Federal and private hatcheries in Alaska in 1927 

Red or sockeye salmon 

Location of hatchery 
Eggs taken eee Eggs taken 

in 1926 e in 1927 in 1926-27 

AUG UT Kaeee saan ee eee Sy to SS eee EE 2 Se hehe 21, 250, 000 14, 400, 000 1 4, 225, 408 
vic onal diva ket 2) ee ee oe es 38 30, 760, 000 20, 467, 000 20, 240, 000 
HeckimaAnsmake CHOrimant)sc- 8 ee SI ee 22S 21,420,000 | 2 18, 830, aioe Ree ee Ee See 
Hnghismithpeake: (Quadra)i 265-2 ose Fe fash 2 ses 20, 000, 000 19, 340, 000 20, 240, 000 

MO talenes eas oases an Sake oe eee eee ae 93, 430, 000 73, 037, 384 44, 705, 408 

1 Also 1,090,000 steelhead-trout eggs were collected, and the resulting eyed eggs (790,400) were shipped 
to Seattle. 

2 At the Fortmann hatchery 2,490,000 humpback-salmon fry were released in 1926-27. 

AFOGNAK 

Of the 21,250,000 red-salmon eggs collected at the Federal salmon 
hatchery at Afognak in 1926, 3,402,000 eyed eggs were shipped to 
Seattle in October, and from the remaining eggs 14,400,000 No. 1 
fingerlings were produced and liberated in Litnik Lake and its trib- 
utaries. The net loss on the total take, therefore, was 16.2 per 
cent. In the fall of 1926, also, a shipment of 3,617,000 eyed hump- 
back-salmon eggs from the 4 212 ,000 eggs collected during the season 
was forwarded to Seattle. From April. 27 to May 25, 1927, 1,090,000 
steelhead-trout eggs were collected at Litnik Lake, and the resulting 
eyed eggs (790,400) were shipped to Seattle in June for distribution. 
The collection of red-salmon eggs began August 7, 1927, and ended 
September 28, with a total take of 4,225,408. 

As a result of the work of exterminating predatory fish at this 
station during recent years, comparatively few Dolly Varden trout 
were observed in the spring of 1927. 

M’DONALD LAKE 

At the Federal salmon hatchery on McDonald Lake 19,000,000 
red-salmon fingerlings No. 1 were released from April through July, 
1927, and 1,467,000 fingerlings No. 2 were released in August from 
the 30,760,000 eggs taken in 1926. In addition, a shipment of 
5,241,130 eyed eggs had been made to Seattle and 1,717,760 to the 
Territorial hatchery at Ketchikan in the fall of 1926, making the 
net loss on the total take 10.8 per cent. 
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A shipment of 60,000 eastern brook-trout eggs was received from 
Seattle for incubation. Of the 35,000 fry hatched therefrom, 5,800 
fingerlings No. 3 were shipped in September and 7,357 fingerlings | 
No. 4 in October, 1927, to Juneau for planting in Auk Lake. 
Egg taking in 1927 began on September 5 and ended on October 

6, with a total take of 20,240,000 red-salmon eggs. One thousand 
one hundred and thirty predatory fish, almost entirely Dolly Varden 
trout, were destroyed during the season. 

HECKMAN LAKE (FORTMANN) 

The Alaska Packers Association liberated 18,830,384 red-salmon 
fry from its Fortmann hatchery on Heckman Lake in 1927, which 
were hatched from 21,420,000 eggs taken in 1926, a loss of 12.1 per 
cent. In addition, 2,490,000 humpback-salmon fry hatched from 
2,640,000 eggs collected in 1926 were released in November and 
December of that year. It is contemplated that no further operations 
are to be carried on at this hatchery. 

HUGH SMITH LAKE (QUADRA) 

The Northwestern Fisheries Co. liberated 19,340,000 red-salmon 
fry from its hatchery near Boca de Quadra in 1927, hatched from 
20,000,000 eggs taken in 1926, a loss of 3.3 per cent. In 1927 the 
take of red-salmon eggs was 20,240,000. 

TERRITORIAL HATCHERIES 

In accordance with legislation passed at the eighth regular session 
of the Territorial Legislature, the operation of fish hatcheries by the 
Territory of Alaska has been discontinued, the work carried on in 
1927 consisting only of handling the eggs collected in the preceding 
year and the fry hatched therefrom. Information in regard to the 
terminating work of the Territorial Fish Commission and subsequent 
operations at the Ketchikan hatchery during the year has been 
furnished through the office of the Governor of Alaska and from other 
sources, as follows: 

At the Ketchikan hatchery 1,524,000 humpback-salmon fry were 
liberated from 1,660,000 eggs—574,000 in the hatchery creek, free 
swimming, and 950,000 to the salt-water feeding pond at Duke 
Island, where 33,720 were marked before liberating. 

Accidental shutting off of the water supply caused the loss of 
200,000 chum-salmon fry of the 425,000 hatched from 451,000 eggs 
collected in 1926 at Ward Cove. The remaining 225,000 fry were 
liberated free swimming in Hatchery Creek. 

Of the fry hatched from 3,337,760 red-salmon eggs (of which 1,620,- 
000 were received green from Quadra and Ward Cove and 1,717,760 
in the eyed stage from Yes Bay), 2,625,000 fingerlings were released 
in Hatchery Creek and about 400,000 were held for feeding. 

Of the fry hatched from 2,000,000 king-salmon eggs received from 
the State of Washington, 1,819,000 fingerlings were released in 
Hatchery Creek, 50,000 being marked before liberating. 

On March 9, 1927, fire destroyed the Seward hatchery, together 
with all stock on hand, representing 3,164,000 red-salmon eggs and 
56,000 humpback-salmon eggs partly hatched. 

es ae 
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HATCHERY REBATES 

The owners of private salmon hatcheries in Alaska who are also 
packers of canned salmon receive a rebate on license fees and taxes 
of every nature on their catch and pack of salmon at the rate of 40 
cents per 1,000 king or red salmon fry liberated by them in Alaskan 
waters. 

Rebates credited to private salmon hatcheries, fiscal year ended June 30, 1927 

ape Red-salmon | Rebate 
Owner Location fry liberated | due 

| 

Alaska Packers Association_____.--.-------- dee, Heckman Take= +=. -2-2=2:-= 18, 830, 384 $7, 532 
Northwestern Fisheries Co..__.------------------ Hugh Smith Lake-__._--___- 19, 340, 000 7, 736 

TREE IL fe at ee ER a ee ject te EP ll ae 38, 170, 384 15, 268 

GENERAL STATISTICS OF THE FISHERIES 

The total number of persons engaged in the fisheries of Alaska in 
1927 was 28,872, or 820 more than in 1926. Products of the fisheries 
were valued at $40,163,300, a decrease of $14,506,582, or 26.5 per 
cent. The amount of investment in the industry has not been 
included for the reason that it is practically impossible to secure 
complete data, and the figures, if used, would be inaccurate. For 
years past the Bureau of the Census and other governmental agencies 
have discontinued publishing figures showing investments in various 
industries, and this practice is to be followed hereafter in respect to 
the fisheries of Alaska. 
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SALMON 

In 1927 the catch of salmon in Alaska as a whole showed a decrease 
of 50 per cent from that of 1926, partly because of the small catch of red 
salmon in western Alaska but chiefly due to the greatly diminished 
run of humpback salmon in the southeastern district. A contribut- 
ing factor also was the smaller run of humpback salmon that occurs 
in central Alaska in alternate years, although it may be noted that 
while the catch of this species was considerably less than in 1926 and 
1924, it was larger than for any year prior to 1924 and far in excess 
of any previous off-year catch in the district. The catch in south- 
eastern Alaska decreased 67 per cent, in central Alaska 35 per cent, 
and in western Alaska 41 per cent. 

There was a decrease of about 4 per cent for the whole of Alaska 
in the number of fathoms of seines used, while the number of fathoms 
of gill nets increased about 2 per cent, and the number of traps 
operated increased 25 per cent. Of the additional traps, approxi- 
mately 59 per cent were in the southeastern district and 41 per cent 
in central Alaska. In comparison with the number operated in 1926, 
however, southeastern Alaska showed an increase of about 20 per 
cent, while in central Alaska the increase was approximately 44 per 
cent. A considerable number of the traps in the latter district, 
especially in the Cook Inlet region, were hand driven or stake traps 
located on tide lands, on which, under the provisions of recent Terri- 
torial legislation, a much smaller license tax was imposed than on the 
pile driven and floating traps. In southeastern Alaska there is a 
continued trend toward the use of floating traps instead of driven 
traps. 

The number of independent traps operated by other than salmon 
canneries increased at a slightly higher rate than did the number 
operated by canneries. Of the 575 traps operated in southeastern 
Alaska in 1927, 170 were independent traps, as compared with 141 
out of a total of 481 operated there in 1926. For all of Alaska, out 
of a total of 799 traps used in the salmon industry in 1927, 604 were 
operated by salmon canneries and 195 by individuals and companies 
not operating canneries. The comparable total of these independent 
traps in 1926 was 152. 

CATCH AND APPARATUS 

The total number of seines used in the salmon industry of Alaska 
in 1927 was 593, of which 97 were beach seines and 496 purse seines. 
The beach seines aggregated 13,570 fathoms of webbing and the purse 
seines 81,663 fathoms. The number of gill nets used was 3,037, 
having a total length of 301,763 fathoms. There were 282 driven 
traps and 517 floating traps—a total of 799. 

Southeastern Alaska was accredited with 396 seines, or a total of 
72,458 fathoms of webbing, a decrease of 13 seines but only 198 
fathoms from the number in 1926; also with 199 gill nets, aggregating 
25,979 fathoms, an increase of 15 nets or 929 fathoms: and with 101 
driven and 474 floating traps, 13 fewer driven traps ‘but 107 more 
floating traps than were operated in 1926. 

Corresponding figures for central Alaska show 185 seines or 20,175 
fathoms, as compared with 210 seines or 24,045 fathoms in 1926; 
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1,065 gill nets or 55,223 fathoms, as compared with 993 gill nets or 
55, 045 fathoms in 1926; and 178 driven and 43 floating traps; as 
compared with 136 and 18, respectively, in 1926. 

In western Alaska 12 seines, or 2,600 fathoms of webbing, were 
used, a decrease from the number operated i in 1926 of one 200-fathom 
seine. There were 1,773 gill nets used, having an aggregate length 
of 220,561 fathoms, a decrease of 5 nets but an increase of 4 092 
fathoms in quantity of webbing used. Three driven traps were 
operated, one less than in 1926. 

Seines caught 18 per cent of the salmon taken in 1927, gill nets 31 
per cent, and traps 48 per cent, while lines and wheels took the 
remaining 3 per cent. 

Percentage of salmon caught in each Alaska district, by principal forms of apparatus 

Southeast Alaska Central Alaska |. Western Alaska 

Apparatus 

1926 1927 1926 1927 1926 1927 

Gils. ee eS a eee eee 24 16 32 29 5 | 4 
GilTprie is meses ee ee es ene 1 6 3 8 91 92 
ELT) See Se Se aes eS 73 70 65 63 1 1 
HEIRS eee ee ee crew SEE 2 Bi | ate Ee il ee a | Re ee a 
RVViER Gs Wee we ee PRSaRIC Serna cee 3 3 

The total catch of salmon in 1927.was 48,222,671, a decrease of 
48,684,956, or 50 per cent, from the number taken in 1926. South- 
eastern Alaska showed a decline of 27,828,591, while central Alaska 
declined 11,573,125, and western Alaska 9,283,240. The catch by 
species shows that cohos increased 509,621 and kings 378,652, while 
chums decreased 5,049,629, humpbacks 31,709,019, and _ reds 
12,814,581. 

Salmon taken in 1927, by apparatus and species, in each geographic section of 
laska 

. Southeast Central Western 
Apparatus and species | AES TN Gee INGRIEA Total 

Seines: 
Wahoo worsilyenes an et eee ce ee ee NLT 2 146, 470 159, 786 20 306, 276. 
CHUA OT OT Ue op tilt Sa ee De te ved 634, 682 852, 313 53, 783 1, 540, 778 
ATA BACK NORAD ID keer eee eee Sh Pe EE eA: 1, 143, 303 | 4, 539, 036 334, 575 6, 016, 914 
GIO OMS DLN esas. eda Be ELAN ne SS Ae 905 12, 641 11, 172 24, 718 
GMO SOCK EY Cee eee ee ate Sa 247, 219 574, 669 171, 669 993, 557 

DNL, eos USL EE TSS Ue eel eee ee ag 2, 172, 579 | 6, 138, 445 571,219 | 8, 882, 243 

Gill nets: . 
CORO; Or SU vee oat eee a et eka EY 308, 171 488, 724 1, 942 798, 837 
(QUIS NS OP ine e ae Bo ES eee ee eae 65, 536 85, 775 619, oe 770, 981 
IGM DbACk, VOrpin kes 2 5 ee ee dees 28 ey eee ke 113, 154 380, 516 493, 673 
RTE MOr SDT Boe es eee a 21,914 52, 004 | 101, 034 175, 152 
RGUMOMSOCKOVGLnnt es 5s sore edn Oe CALE EBLE 275, 388 681, 303 | 11, 671, 485 12, 628, 176 

Motaleeecee t= cee eee tees soo tee be ee ee 784, 163 1, 688, 322 | 12, 394, 334 14, 866, 819 

Traps: 
OHO; OMSILVER =< 54 ake ane ts o ee ee eek 413, 850 671, 278 104 1, 085, 232 
AWM AOMKelaee sso ee ot ee le 1, 507, 856 | 1, 590, 981 33, 180 3, 132, 017 
Humpback, OLA Kee eae ee ee 6/760; 4870) <7, 979"695 5522-8 o- = = 14, 740, 182 
aE MOM SON panes pg = ee cae 8 Dee 1 ee os 25, 999 90, 468 5, 323 121, 790 
UGG OT SOCKOY Guise peak eee em oee eco ae ioe oun 925, 747 | 2, 951, 671 75, 693 3, 953, 111 

GU So ae ae ee OR PAL © Ae? SS ee ee 9, 633, 939 | 13, 284, 093 114, 300 23, 032, 332 
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Salmon taken in 1927, by apparatus and species, in each geographic section of 
Alaska—Continued 

. Southeast | Central Western Apparatus and species JMB iMBR IAlasIcn Total 

| 

Lines: 
Gobo; (onsilwer=aa eee eee ok Pree Site te Pere ATT, ALT 3=_ Se - 5 eee Ee Ee ae 477, 417 
Chum nore eee ees eee iy Ecaeeiys oi ee 166) RL ee a ee eee 766 
Ean pDacksor Dinkas eee oe wks he 1 SPR 8545 | Se 2 See ee AEs 854 
Kan eo Splines see =. se ee oe Ee 7 nee 624) 1 8)ity. ee eo r8 Se soe ee 624, 918 
Reditornsocke ves o-t.. ieee? oe ee eee bs 7 fr Gt (a Ne ae SS et hes 1,477 

ovaleutet yo tee Bas ee Paes Specie Ce We | 105 AB 2 [Oo ae ose |e oe. eee 1, 105, 482 

Wheels: 
Chim) orketa sic ie ee ee a ee oe) eee ee |), ale Dee 315, 134 315, 134 
Kano Or: SDIING- 8 ee ea ee ee eee Ee |e een eee 20, 711 20, 711 

TOGA CS des ee Be ee RE ee a a ee ee Cn 335, 845 335, 845 

Total: 
Coho; or-silvers =). 9 se ey ee 1, 345,908 | 1,319, 788 2, 066 2, 667, 762 
Chum or Retase te ee ee 2, 208, 840 2, 529, 069 1, 021, 767 5, 759, 676 
Humpbacksor pinks): 2.32) fel ae Ae | 8,017, 798 | 12, 899, 247 334, 578 | 21, 251, 623 
KEIN gS SOL, SPE eke = 2 a ET ee a ee ae 673, 736 ops 138, 440 967, 289 
Red, Ol SOCKeYGSe See. aay ee nee eee] 1, 449,831 | 4, 207, 643 | 11,918,847 | 17, 576, 321 

Grand totals 22:10 S22 ee ee 2 13, 696, 113 | 21, 110, 860 | 13, 415, 698 | 48, 222, 671 

CANNING 

CHANGES IN CANNERIES 

The Nakat Packing Corporation renewed, for a 3-year period, its 
lease on the Heceta Island plant of the Swift-Arthur-Crosby Co. and 
also leased the cannery of the Pure Food Fish Co. at Ketchikan, 
giving it a total of five canneries in southeast Alaska. The plant of 
the George Inlet Packing Co. was leased by Libby, McNeill & Libby, 
this action being taken as a result of the loss of the latter’s floating 
cannery, which was driven on the rocks near Ketchikan during a 
heavy storm in March. The floating plant Pioneer, of the Stuart 
Corporation at Ketchikan, was purchased by the Far North Fisheries 
(Inc.), and moved to Hydaburg, where a warehouse was built on 
shore. The Hood Bay Canning Co. took over the cannery of Hidden 
Inlet Canning Co. at Hood Bay at the beginning of the year. The 
lease of the cannery formerly operated by the Point Warde Fisheries 
at Point Warde was taken over by the Whitworth Fisheries (Inc.). 
The Peril Straits Packing Co. purchased the cannery buildings of the 
former Todd Packing Co. on Peril Strait, which had not been in use 
since 1920; machinery for a 1-line outfit was secured, the original 
equipment having been sold to the Sunrise Packing Co. in 1923 and 
transferred to its cannery at Ketchikan. 

The Alaska Sanitary Packing Co., which had lost its plant at 
Wrangell by fire in 1924 and had since operated jointly with the 
Alaska Packers Association, leased the Wrangell cannery of that 
company and operated independently in the 1927 season. The 
Diamond K Packing Co. purchased the floater that had been operated 
by the Dobbins Packing Co. at Petersburg in 1922 and 1923 and used 
it as a floating cannery at Wrangell during the early run of salmon, 
later moving to Hoonah for the fall fishing season. The New England 
Fish Co. expanded its production facilities in southeast Alaska, erect- 
ing a modern new 2'%-line cannery at Ketchikan to replace its 
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1-line cannery operated since 1923, and also adding a complete new 
tall line to the Noyes Island plant, doubling its equipment there. 
The Sunny Point Packing Co. erected a large up-to-date cannery near 
Ketchikan to replace its plant destroyed by fire in March. It was 
in operation during the season. 

The Snug Harbor Packing Co. took over and operated the cannery 
at Snug Harbor, Chisik Island, last used as a salmon cannery in 
1923 by Pioneer Canneries (Inc.) and in 1924 operated by the Chisik 
Island Corporation for the packing of clams exclusively. The 
Premier Salmon Co. purchased the Moore Packing Co.’s plant at 
Orca Bay. The Gorman Packing Corporation took over the old 
cannery of the Central Alaska Fisheries on Drier Bay, recently 
operated as a herring plant by the Knight Island Packing Co., its 
lease on the Prince Packing Co.’s cannery in that locality having 
terminated. The Cordova plant of the Carlisle Packing Co. was sold 
to the New England Fish Co., whose operations had been limited 
previously to southeast Alaska. Pajoman and Trout completed the 

Fig. 6.—Typical salmon cannery, central Alaska 

installation of equipment in their new building at Raspberry Island 
and again put up a pack of canned salmon, the first since 1924. 
The Arctic Packing Co., whose cannery on Cook Inlet had not been 
operated since 1924, moved from the old location on English Bay to 
Port Graham and put up a small pack during the 1927 season. The 
plant of the Hemrich Packing Co. at Kukak Bay was leased again 
and operated by the Seashore Packing Co. 

The Alaska Packers Association reopened its two canneries on the 
Naknek River and Nushagak Bay, which had been closed during the 
1926 season. This company also purchased the cannery of the Car- 
lisle Packing Co. on the Kvichak River and consolidated it with its 
other operations in the vicinity. 

NEW CANNERIES 

The Independent Salmon Canneries, a recently organized firm, 
operated a one-line cannery in a leased building at Ketchikan. 

Three new canneries were operated in the central district in 1927. 
These include Nordin and Wik, who put up a small pack at their 
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hand cannery at Nikishka. The Kenai River Packing Co. built and 
operated a one-line cannery on the Kenai River, Cook Inlet. The 
Grimes Packing Co. installed a one-line outfit on the dock of O. L. 
Grimes at Uzinki, near Kodiak. 

CANNERIES NOT OPERATED 

The Tongass Packing Co., which built a new cannery at Nakat 
Inlet in 1926, went into receivership, and the plant was not operated 
during the 1927 season. The floating cannery of Libby, McNeill & 
Libby at Ketchikan was wrecked by 1 a storm in March and was not 
replaced. 

Canneries in central Alaska closed during the year because of the 
expectation of poor runs in certain areas were the Uyak plant of the 
Northwestern Fisheries Co. and the Unakwik Inlet plant leased by 
Pacific American Fisheries. The Hoonah Packing Co. did not operate 
its plant on Bering River on account of the closure of that area to com- 
mercial fishing. The Drier Bay cannery of the Prince Packing Co., 
which for three years had been operated by Gorman & Co. and 
which was leased to F. O. Burckhardt in 1927, was not operated. 
The Kadiak Fisheries Co., whose plant at Shearwater Bay was 
wrecked by a windstorm in the fall of 1926, did not rebuild for the 
1927 season, nor was the Boswell Bay plant of the Strawberry Point 
Packing Co. replaced. 

The cannery formerly operated by the Carlisle Packing Co. on 
Kvichak River has been dropped from the list, as its operations were 
consolidated with others of the Alaska Packers Association in that 
vicinity at the time the sale was effected. Two canneries at Heren- 
deen Bay, belonging to the Fidalgo Island Packing Co. and the Phoe- 
nix Packing Co., and the Nelson Lagoon Packing Co.’s cannery at 
Nelson Lagoon have also been dropped from the list of idle plants, 
there being little likelihood of their being reopened. 

The following canneries were closed during the 1927 season but 
may be reopened: 

Southeastern Alaska: ; 
INEM coy lelerareunes eaavel stpreloale (Clo= —. a eee ese Port Walter. 
Maskasanitanyelackin ta © Os = eeeeemes = |). Sie ies apeeee Cape Fanshaw. 

HoonahePackime © ose sees ee eer oes) eae ee { Becca Bay. 

: . Roe Point. 
iINorthwestermehishertes: © oeme senenemet i= oh) sa eee eee Vente iter 

Tongass*Backing (Coss 5 We RUE LE EERE 2 eee Nakat Inlet. 
Central Alaska: 

Prines, PackingiCock). f28. Wie ee ee ne Drier Bay. 
Alaska PackersyASsOClavIOnN om sarees ae 5 ay hae oe eae Kasilof. 
HoonghhPackine Cols” .4: 32 pease Ss ee ee ee Bering River. 
Kodiak Usland! hishine & Packing Coe. "eee eee Seward. 

Seldovia. 
Northwestern Hisheries!\Cole | Sees ahs: eee Orca. 

Uyak. 
Paciic- American hishenlese === eee a es ee Unakwik Inlet. 

Wiestern Alaska Alaska salmon (Cos 45 =o ene Kvichak Bay. 

TOTAL CANNERIES OPERATED 

There were 135 canneries operated in Alaska in 1927—62 in south- 
eastern, 44 in central, and 29 in western, which is one more in each 
district than in 1926, a net gain of 3 plants. 
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Companies that canned salmon in Alaska, number and location of canneries operated, 
and number of traps owned by each, 1927 

[New canneries indicated by (*)] 

Canneries Traps 

Company 

Noo Location Driven F oa Total 

Southeast Alaska: 
Bocardev@iwad pas. ess esses ee 2 Uf 9 
coy pe ee see eee 2 3 5 

: . ViDUSUB Bye = See te eee ee 2 6 8 
Alaska Consolidated Canneries-- Ohlins SC ONRMGE alle Week | te oer Gil ere 5 5 

MendkGeeed. 8 pcs it ase ee 1 uf 8 
peSUB Ry os S242 Fu ea 1 8 9 

Alaska Packers Association-_----- 1 \oOnin eave 2-2. 5 ee ae eae 1 2 3 
Alaska Sanitary Packing Co_-_-__- In Wiran Celle ste is ees as ee eee 8 8 
Annette Island Packing Co-___--- TleWietlakatlan $< "9: 20 Se ees 6 5 11 
pe & Puget Sound Canning tip] Bp-ce bins) (oven! GaN (:| peepee eee ae 3 5 8 

0. 
iet@ barnes oles s=. 2 32-8 teal] ADP BS. Se ae ee ee 1 3 4 
Bayview Packing Co_----------- Thy uel eee ees ee ee el 2 oe Sua se ib ae ee 
Beegle Packing Co-------------- 1 liicetehikans 52a Sat! 1 3 4 
Burnett Inlet Packing Co----_-_- it | PB uirmethiinle te es ee ee ee 6 6 
Deep Sea Salmon Co------------ 1 Bort Althorp e222 aes eee ase 17 17 
Demmert Packing Co---_-------- lil Rela wak< 22) eS Peg? Ue Soe ee Sel oe SS 5 5 
Diamond K Packing Co_-_------- 1 | Wrangell and Hoonah (floating) -|-------- 5 5 
Douglas Island Packing Co___--- el DOUGLAS a See eee een ee ae ee | Eee eae ao 8 
Far North Fisheries (Inc.) ----- 1 Hiydabpre (Hloating) 222 as ees eee = 3 3 

: Bo Ayoteed arses ee ae) eee 8 Fidalgo Island Packing Co------ 2 {Revcpikan Rit ig aS 4 4 8 

inainesee ackinglGOss=s--- ose o4—4 1 | Letnikof Cove 
ee Selarrisiids COes esa eee Ih | ME a wik inleteese =m ee 
Hethasbacking (ote r- 22) ean. La Coppenmounts esse. so" soe anes 
Hood Bay Canning Co-__-__------ Al pEOOdEBays te eee ete es SS Oke 
Independent Salmon Canneries-_- Th Kcenchiken: wets See See to 
Karheen Packing Co------------ Tle Kearnhi@eniees sees te a ae, 

George Inlet ----- 
Libby, McNeill & Libby-_------- 3 | Taku Harbor ---- 

Wakitat- 2s eee tee ee eA 
Mountain Point Packing Co. 1} Wrangell Narrows 

(P. F. Harley). 
Georetee Meyers: 65 (COs =2 e222 ee dlgChathams =s 2-2 eee 3 3 6 

Hecetalslandie--= = aut ee aero 2s 10 10 
nd denvinlet== = tS ee |e 8 8 

Nakat Packing Corporation, The Hil wiketchikan seo ae ee tes Bee eee 2 2 4 
(Unione D ayes a2 ee see freee ae aes 8 8 
Wavertall eh ela Ree ee | ae are a 4 

: etchikanee =e ones ewe | Pe eee New England Fish Co---------- 2 Rio yoRMnIands Ae ome Oe ee 8 8 

North Pacific Trading & Pack- AN eye ale el See ee Se See eee 6 6 
ing Co. 

Boca de Quadra 5 7 
DindaseBayles--eeee- sass = 5 5 

Northwestern Fisheries Co------ Ds ELUM COR US hy nee eee a eee 10 10 
Kiasaan =: 522528 22 eee ee ee 5 8 
Shaken. 00... 52 eee See 5 6 

Pacific American Fisheries - - - --- Te eb x cursionelnlehom == anne eee 5 10 
Peril Straits Packing Co__-__----- ABET OG dieses ce st eee a | a 4 4 
Petersburg Packing Co_-_-------- IP Peters bute) a oe eee 5 8 13 
Pyramid Packing Co_-_--_------- A Sitkee eo soo Le ree E a 7 7 
Red Salmon Packers Association _ 1| Dry Bay and Situk River (float- |--------|--------|-------- 

ing). 
Sea-Coast Packing Co----------- al Oralpe ss ee ee eee eee | oe 10 10 
Sebastian-Stuart Fish Co__-___--- | Rany Gowen tas ee ae oo ee ee 2 6 8 
Je asmiley éal@on 222 ss ie eKotehikanes==--5-- +2 ee ees 4 8 12 
Starr-Collinson Packing Co----- Tolley irerhes (Stow bate lap hay Ss eee | ee 4 4 
Siraits, Packing'Co 2-25" 22 o2eee HT RSS co oy ep Arrieta eee 
Stuart Corporation, The-------- | Ketchikan eS v -t  e 2 5 it 

Ident yy hes Se Va a eee 14 14 
Sunny Point Packing Co_-_------ BU IN iGailee ge ay te Bee Le TRS See Oe ee ee 12 12 

ietchikan ees 2 ee ace 2 9 ll 
Superior Packing Co2-2--2-----— I }eRenAkee se eee een the or 2 3 2 5 
Ward’s Cove Packing Co-_------- TeWarduComeumense enue. =u et (Lee ET 2 2 
Whitworth Fisheries (Inc.) ------ (el PotntwWwarder sone eset lo eke eee 2 2 

Central Alaska: 
Alaska General Fisheries -------- J) | PAmchorareee 22222 22 apne =e (\A tee ee ae 6 

A pale: Ser er Bie ott 8 Sees PAG eee 2 
Alaska Packers Association_----- Syl @hignikeessoe tes at 7 ae! 7 ae BOT 4 

UG Vk OT ce eee Se Ee aes 2) | See 2 
Alaska Year Round Canneries Il eSeldoviage es | os f. eoe eee 6) |e 6 

0. 
Alipaks Packing’ Cos.2=s--2- ee 1 Hazy BVise2ses 6 sa eee cece Oh leeseece= 3 
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Companies that canned salmon in Alaska, number and location of canneries operated, 
and number of traps owned by each, 1927—Continued 

[New canneries indicated by (*)] 

Canneries Traps 

Company 

yen Location Driven pee Total 

Central Alaska—Continued. 
Arctic Packing Go snes 222 ae Jui\aPorhiGrahames eee I | sees a 
Columbia River Packers Asso- IV RC iontkt- te fet tue Shee eer 33 | Soe 3. 

ciation. 
Cook Inlet Packing, Co___-__-_.-.- 1) SOLA O Viger ee a. oe ee eee i bah 8 ae ie 
Copper River Packing Co-_-____-- Ly vie Ol ure eB Aye es eee ee 2 9 11 
Cordova Packing Co------_----- 1} \CORG OVA ees ee ae ee ee SY 
Crosby Fisheries (Inc.)_-------_- 1 | Kodiak Island (floating) 
BmeliPacking (Cos 22 es 1 | (Maldezet ete soe. Se Sr See eh 
Fidalgo Island Packing Co_---_-- 1 | Port Graham 
Gormantén ore = eee 1s t-Amchorace. bs <2 os eee eee 
Gorman Packing Corporation ___ 1. | DrieriBay tee eee ee 
Grimes! backing|@ or aes ees Ls) CUZ eaees Oe ee ee ee ee ees 
TRADE 18th getey cee Otee ee Se 1 | IsanotskatStraiten + oseemeec eae 
Kodiak Fisheries Co___------... NaN orc hb ce Ske Oe ee ee 
Katmai Packing Con -= 23222222 Da zinikcieeee Bee eee ne at 
Wrra iKollene 5) 2s ae 1 | Deep Creek__________ 
Kenai River Packing Co_-_-_-_---- 1 | Kenai River* 
Kodiak Island Fishing & Pack- MPU eanikiBay. J: tis ee ee 

ing Co. 
Libby, McNeill & Libby_----__- mon cite! Sf 2 bis eee 
New England Fish Co-__-------- Tle Cordoviaxs (tis 2154 eee aes 
NVOrdinh dc WV ke See ee AUST INIT cI Siete P06 pees oe ees 
North Coast Packing Co_______- a RN chiks- ) 4y Sore ese err 
Northern Light Packing Co_____ 1 | Mountain Slough 

Northwestern Fisheries Co__-___- 2 mane Tet Se ae 

Ores Packing: | Cos 22 22-2 1 ONG (floating) 
A F . . aban Sat ea eee eae 5 

Pacifie American Fisheries - - - - -- 2 (Rane Civ. torews By eee 13 

Pajomantee routes 1) Trom Creek 22. 2. 2.25 ERE See |e See eee 
Pioneer, Packing Cou ---=-=-2--= Ll Cordova teres ois 5 ene eee eee 5 5 
Pioneer Sea Foods Co___-_--___- ot eee Golati sf”... A ae eee 2 2 
Premier Salmon Co------_-.---- 1 tOrcasBaye ) a.) 2s eee 2 1 3 
Robinson Packing Corporation_- 1 Zeplee lehrig (Gikothribave)) Pty Eo ee 2 

conan . Maris i baye |: = -> een eee LO S< =< ae 10 
San Juan Fishing & Packing Co_. 2 Neen Bay. <.. nee yi (Paes ar 4 

Seashore Packing Co-_-__-_-------- diKekak Bay ou 2 Sete Pe UGE ie ee oe eee 
Shepard Point Packing Co__-__-_- 1D PSHE par Gee oin te ween enue ee ene ne 7 7 
Shumagin Packing Co____..___-. De aSciaw tetarbor: =) ene By eee 3 
Snug Harbor Packing Co____-____ TO SpayoCa lS hy ope eee EE (ese ae 7 

Western Alaska: 
EI PECICURIIVerss saan eee 

ae Kevieh aks B ay (2) eee ee 
Alaska Packers Association______ 9 |; Naknek River (3) 

INushagak Bay \(2)2 25258 ee ee eee 
Wrashik River. 2.252 See Re ee eee 

Alaska-Portland Packers Asso- HGNaknek River: 2 5) Sie pia Sees | ocsecee| eo 
ciation VNuShegak Bayi -- 25 soe eo ee | as | ee 

Alaska Salmon Co_.___-_------.- 1S) WWGOGUR IVER. = _-~>5_ 252 Re | ee 
Bristol Bay Packing Co________- TO Mevich ake Bak... -<. Sess Peake 1 te eee eee eee 
Columbia River Packers Asso- 1 |Nushagak Bay-- 2.22223 ..522 | Se ee 

ciation. 
Everett Packing Co__-__-_______ TyimElerendeen! Bays- .< 225. esas | ee eee ee 
International Packing Co_______ 15 Wipashike River amd eiVeakarshims |e. ee eens ee ee 

Bay (floating). 
Egegik River 
Bie i) eee rere os = CS 

Sr : ; Opin 22a: eee Libby, McNeill & Libby_______- 6 degewalio 6 | sei ea see 

RGckano ken. 95) Uses aes 
é . INUSHapaken es Ls ts aes | 

Nakat Packing Corporation, The 1) NS fis) ol Ce LOIN Elec at uct 7) [oe ha oa 
Naknek Packing Co____________- 1 | NalenektRivers . 2225.5 62 iba SI ee 0 ee 

one : - =n eC O ee oot a see | eee Ne aes ete inisherics cre Lee 2 ec a a a sn WOMIEE. |i 2 2 

Pacific American Fisheries_____- 1 SPorteviolleris sees ote een 3 Se 3 
Ss: Pritt ; >| PNSKMeKRR Ver eee eee | Be |e oe el ee ee Red Salmon Canning Co________ 2 Re ear [os th OE AERA ca hc oe ea ie 
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LOSSES AND DISASTERS 

The cannery of the Sunny Point Packing Co. at Charcoal Point 
near Ketchikan was destroyed by fire on March 23, 1927, but was 
rebuilt and ready for operation in June. The loss was reported to be 
$207,000. The floating cannery that had been operated by Libby, 
McNeill & Libby since 1924 was driven on the rocks near Ketchikan 
during a heavy storm about the middle of March. The Quiet Har- 
bor Fish Co.’s power vessel Jowa, valued at $2,000, was burned near 
Ketchikan, and the seine boat Ruth, operated by P. A. Olson and 
valued at $1,000, was lost. Other losses of fishing gear, fish, small 
boats, and buildings in southeastern Alaska amounted to $34,905. 
One fisherman was drowned and four shoresmen died of disease. 

Fig. 7.—Sluicing salmon from lighter at cannery, southeast Alaska 

In the central district the cannery building of the Northern Light 
Packing Co. was damaged by ice, the loss being $3,000. Loss from 
fire on the motor vessel Tokeh Lou, belonging to the same company, 
amounted to $1,900. On April 20 fire broke out on the Crosby 
Fisheries’ floating salmon cannery Salmon King while it was docked 
at Seattle, the damage amounting to $5,900. Repairs were made 
immediately and the vessel returned to Zachar Bay, Kodiak Island, 
the latter part of June. Losses of a scow, small boats, gear, and 
fish, having a total value of $3,465, also were reported. Seventeen 
lives were lost—4 shoresmen by accident and 6 by disease, 3 fisher- 
men by drowning, 3 by disease, and 1 by accident. 

In western Alaska Libby, McNeill & Libby’s gas boat Nuten, valued 
at $7,200, was destroyed by fire. Three fishing boats valued at $1,050 
and gill nets and boat gear valued at $8,217 were lost. Eight shores- 
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men and 3 fishermen died of disease, 2 shoresmen were killed acci- 
dentally, and 1 fisherman was drowned. 

Summarizing the foregoing, the total number of lives lost in the 
~ Alaska salmon-canning industry in 1927 was 36—24 by disease, 5 
by drowning, and 7 by other accident. The total property loss 
reported was $275,637. 

STATISTICS 

In 1927, 135 canneries were operated in Alaska, 3 more than in 
1926. Employment was given to 22,131 persons, as compared with 
21,906 in 1926, an increase of 225. White employees increased 261, 
Filipinos 263, and Mexicans 315, while natives decreased 337, Chinese 
16, Japanese 202, negroes 9, Porto Ricans 3, Kanakas 20, and mis- 
cellaneous (including Koreans) 27. 

The total pack of canned salmon was 3,572,128 cases, valued at 
$30,016,264. This was a decrease from 1926 of 3,080,754 cases, or 
46.3 per cent, and a decrease in value of $16,063,740, or approximately 
35 per cent. The output in southeastern Alaska decreased from 
3,058,055 cases to 1,052,193, or nearly 66 per cent; central Alaska 
from 2,146,485 cases to 1,571,103, or about 27 per cent; and western 
Alaska from 1,448,342 cases to 948,832, or slightly over 34 per cent. 
The decline was attributable partly to the smaller run of reds in all 
districts but chiefly to the inexplicable scarcity of humpback salm- 
on in southeastern Alaska. In Alaska as a whole the pack of cohos 
increased from 202,527 to 253,044 cases, or about 25 per cent, and 
that of kings from 52,476 to 70,391 cases, or 34 per cent. The pack 
of chums decreased from 902,443 to 507,723 cases, or 43.7 per cent; 
humpbacks from 3,338,349 to 1,420,775 cases, or 57.4 per cent; and 
reds from 2,157,087 to 1,320,195 cases, or 38.8 per cent. 

Persons engaged, wages paid, and operating units, Alaska salmon canning 
industry, 1927 

Southeast | Central Western 
Items Alaska Alaska Alaska Total 

PERSONS ENGAGED 
Fishermen: 

WiHIteS? 2 2 ee co Ee eee es 4, 443 
Natives: ae ee ee) 1, 860 
Japaneses S22 A! Le ae ee eee eee 1 
Bilipinos 2.212 ASR D. Sa ae OPP eee Eee SeES i dh 
Vex Can. Ae ee eee 1 
Bi@:\ chs 1c: eee aS ON RES A EAE ES oe e 2 

Topalles 620228 wos ly ae: ee 6, 314 

Shoresmen: 
Wihitesc ssa ee oe ae oe oon 5, 370 
Natives es 2 Nee Ee aus Ears Eee 1, 850 
@hineses = ak i Dae ee ede co eee 1, 089 
Japaneses. 2 Src PE Ue, eee 1, 299 
Pilipinoss322) spe ee eS. Se eee 2, 857 
Wexicanses s\0 2 ae 8. ee eee 1, 366 
INegrdés 22h 24) EL: eS. Ci gist ee Lele ee 252 
An AKAs isso ates Sey it oe Lek oe ao oot 42 
IPOFtOsicans od Ve ea ee ee ee ee 16 
Kroreansi*. 2) 2. ds abt ed 2 es hE 17 

Total: ce tes2l els ee en ck eee Ve eee 14, 158 
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Persons engaged, wages paid, and operating units, Alaska salmon canning 
industry, 1927—Continued 

Southeast Central Western 
Items Alaska | Alaska | Alaska Total 

PERSONS ENGAGED—continued 

‘Transporters: 
MVRIDEG eee 2 a ota ne oe Re oi oe ee ee SL 839 355 372 1, 566 
INIRERVOSS =e 8 oad re a ee Se ee os eae 17 SAt | ae Beer 51 
Chinese = ease t= ees NE ee Ente a if feast Seas Be 5 12 
DED AHOSOS. Fel! 2 MENS SRE Sea ee El ae 18 3 2 23 
IRIN OSS ee ke nk ae ee ae 4 110i ii ole Wi Se 
IPOLPOPRI GAIL aa- a 56 ane ere eee” eae eel ne 1 hl ews ee ne (ORE oe DES Ee 1 
ROT CAR eet ate ee eee ee Bd ere Se AN if | Sas eet Sane cen ee 1 

aR tse ersraee Ankit, #2 LS GES re 2 Ee eS 887 393 379 | 1,659 

Total: 
WOVE states Se es NS eG eee ee oS Fe 4, 408 2, 632 4, 339 11, 379 
INGEN ES \ aa Ne Se RE CER Fe Sek a ee as ee 2, 431 1, 039 291 3, 761 
ETMOSGee tan epee eke Seen eee Sek eae 8 ely 376 255 470 1, 101 
BURT IULES Cm Dee oh nee PE Le Ne nee Re Beis SP EN 756 324 243 1,323 
PULSES pact ONS E45 Be ee sewn Shen te 1, 704 490 675 2, 869 
I esa 6 Vs pecan eS nD 60 65 1, 242 1, 367 
BT OGS een see ese Ok fe Rei Sera oe re Takk eRe ee Pa 39 213 252 
TRG PS CV EGG co obs eee Oe Be ee 8S ee 35 7 2 44 
RO RROE EMEA TIS tee eee eit = eee ye seu eee ciate 2 4 11 17 
TEN R ETON oe 2 a Le EO ee 8 a tS ok ee Bolt es ae =) 14 | 18 

PEA RU Oba ee oo ere See 1 an 9, 77 4, 855 7, 500 _ 22,181 

NWAEES parla yShoresmMen | ao a es es er | $2, 464, 183 | $1, 529, 546 | $1,725,699 | $5, 719, 428 
MVAPES spaAd transporters ss ew Ee $449, 600 $225, 014 $153, 025 | $827, 639 

OPERATING UNITS 
Plants: 

Soke .Canneriesss / 2 meet MGSO le Re 59 41 28 128 
Floating canneries: 

IPOWCLEVESSOIS” 2620 face oe ha been Wet eoeee ees 1 1 1 3 
Ip tOnMe rea ee 2 te en ea 245 1, 100 1, 424 2, 769 

HULU SV ESSOL st See 5 Ss ee eae [Bet eae eres 1 eee 1 
INGLGORNAGS = Se teers RST ROIs yee ae peal 480) |e eh 480 

ioe Nae Se ee a eee 2} C1 Saree ar eerien 3 
INCh ONDA += Banas ese Sore ee eS 1, 580 2004|Sa see ees | 1, 780 

‘Rota plants operated = = #8 =" a se eee 62 44 29 135 

Vessels: 
Pawel GVELiotOls-s422 22 Seer Ihe Rs ays ae pe 413 125 90 | 628 

INC ESCOLMI SP Oe he eg cae oe Ser ee eee ee aaa ae 9, 618 4, 893 30, 282 44,793 
ASE A fot asia ae rage a Oe ea Ne eae Oe ee ee 1 4 7 

IN GiELONN ARO ame ae st eh one a OS 876 3, 015 9, 824 13, 715 
LL Ss CE ee ET meet Pee ea Pah a teed Mets I rhore a ak ae 2 

INTOTAROFITI ADC eSB ene ee ee nTSa} 281 Of Cee a elo ied Pe TOS 1,581 
atric essere. see ee Ae We To 5 coe ped Ae | 224 204 34 462 
ROWER COIS =e en ee ee he Aete ORES SON ee eee e 31 ily See acs Be 32 
LINO ONUS se eee ee eee ee 73 107 1, 096 1, 276 
(SL ERTOVETS SG GASPS Sg es pe An PT = Eee a ne 137 179 12 328 
Othenrow boats and: Skitis 2 sees 22 ee eh ea 1, 098 566 134 1, 798 
TESTES GSCOWS shee on eee eee ee eee Ee 362 258 162 782 
Houseboats 30 4 32 66 
Pile drivers 52 40 24 | 116 
Pile pullers 8 | See ae ae 9 
EPI E TS COWS eat ess eee ew ae a er 22) }| Pe sneer SS 22 

Apparatus: 
(PUTSeIScIneS-= 4 sect eh iP festa ee SE 388 | 99 9 | 496 

I SCHOMIS 240: Fao aes MALS ee a tee Sie Se 71, 208 | 8, 230 2, 225 81, 663 
IBGACHISCIN OS hci RO 5 eee Peer ews a te or 8 81 3 92 

IRACHOMISE re. fo 2 Oe eee a pene ee We 1, 250 11,470 375 13, 095 
ACETENAA OSS Ns = et Se eee ee on eth en rane tat 192 1, 060 1, 539 2,791 
Di) 710) 94 a oe Day eae bate COE me eR Te 25, 529 | 54, 773 207, 500 287, 802 

APTS HOLUVeD Ass sess PE a ae STA. 2 rss ye: 101 176 280 
POTD S ALO h Tem week ye Be eye Rei Te 474 43)5 [i : 2 eee Mie 517 

110893—28——_5 
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Output and value of canned salmon in Alaska in 1927 } 

Product 

Coho, or silver: 
14-pound flat_-_-- 
1-pound flat_-_-- 
1-pound tall___-- 

Chum, or Keta: 
14-pound flat_-_-- 
1-pound flat__--- 
1-pound tall__--- 

Humpback, or pink: 
14-pound flat___- 
1-pound flat__--- 
1-pound tall__--- 

King, or spring: 
144-pound flat_--- 
1-pound flat__--- 
1-pound tall___-- 

Red, or sockeye: 
14-pound flat____, 
1-pound flat__--- | 
1-pound tall__-_-- 

Grand total_-- 

Southeast Alaska Central Alaska | Western Alaska Total 

Cases | Value Cases Value Cases Value Cases Value 
6, 887 | $85, 081 3, 218 $36; 83) = Se eee 10,105 | $121, 264 

10,119 86, 266 4, 928 BO; OL a a a eee 15, 047 121, 997 
97, 964 | 798, 223 | 129,888 | 1,112,121 ! 40 $351 | 227,892 | 1,910, 695 

114, 970 969, 570 138, 034 | 1, 184, 035 40 351 253, 044 | 2, 153, 956. 
es = aos ee 

8, 235 64, 532 1,179 8,062. 23: A eS eee 9, 414 73, 494 
ese eee 1, 449 6077. aes a ee eee 1, 449 6, 977 

216,198 1,180,774 | 250, 569 | 1, 352, 724 | 30,093 163,511 | 496,860 | 2,697,009 

224,433 1, 245,306 | 253,197 | 1,368,663 . 30,093 163,511 | 507,723 | 2, 777,480 

43,125 | 388,373 | 7, 330 Di, S200 see sale see eee 50, 455 446, 199 
8,367 | 50,331 | 6, 295 BD 2hB is os toes ee 14, 662 82, 584 

536, 799 3,160,552 | 803,913 | 4,573,832 14, 946 75, 523 |1, 355, 658 | 7,809, 907 

588, 291 3, 599, 256 817, 538 | 4, 663, 911 14, 946 75, 523 1, 420,775 | 8, 338, 690 
f eo _——————— eT 

1,756 ; 25, 670 8, 772 1 Ue Wy eg oe ee ae See 10, 528 170, 087 
2, 504 29, 239 8, 537 112, 708 | 330 2, 300 11, 371 144, 247 

| Seal 35, 818 26, 161 253, 867 | 18, 560 187, 634 48, 492 477, 319 

8, 031 90, 727 | 43,470 510,992 | 18,890 | 189, 934 70, 391 791, 653 

| | ae eS 

30,998 | 498, 117 38, 788 635, 645 | 19,088 330, 263 88, 874 | 1,464,025 
21,083 | 265, 771 32, 709 396,245 | 3,979 43, 554 57, 771 705, 570 
64,387 | 771,161 247, 367 | 2,916,372 | 861,796 |10,097, 357 |1,173, 550 |18, 784, 890 

__ 116, 468 1, 535,049 | 318, 864 | 3, 948, 262 | 884, 863 [10, 471, 174 |1,320, 195 |15, 954, 485 

1, 052, 193 |7, 439, 908 1, 571, 103 |11, 675, 863 | 948, 832 10, 900, 493 |3, 572,128 |30, 016, 264 

1 Cases containing 14-pound cans have been reduced one-half in number, and thus, for the purpose of 
affording fair comparison, all are put upon the basis of forty-eight 1-pound cans to the case. 

Output of canned salmon in Alaska, in cases, 1922 to 1927 3 

| | Percent- 
_age of 

| increase 

Average ore 
| for 5-year Rg 

Product 1922 1923 | 1924 1925 1926 period 1927 in 1927, 

| | 1922-1926 | padi tony pared 
with 
5-year 

| average 

Coho, or silver: | | 
V4-pound flat___--- j 22, 237 13, 866 8,059 | 7,145 10, 354 12,332 ; 10,105 | —18.06 
1-pound flat__----- 12,099 10, 151 5,403 | 7, 223 16, 625 10, 300 15,047 | +46.09 
1-pound tall___---- | 141,657 | 140,090 | 170,139 | 146,642 | 175,548 | 154,815 | 227,892 | +47. 20 

=. oe 

Mp fall teatro 2 175,993 | 164,107 | 183,601 | 161,010 | 202,527 | 177,447 | 253,044 | +42. 60 
Chum, or keta: | 

144-pound flat__---- 3, 698 6, 356 346 3, 051 1, 367 2, 964 | 9,414 | +217. 61 
1-pound flat__----- | 6, 185 16 511)" ieee ee 48, 982 11, 162 | 1,449 | —87.02 
1-pound tall__----- 556,035 | 519,250 [1,027,512 |1,075,629 | 852,094 | 806,104 — 496,860 | —38. 36 

Potale 222 ses 565,918 | 525, 622 /1,028, 488 1,078,680 | 902,443 | 820,230 507,723 | —38.10 

Humpback, or pink: ain ; 
Ye-pound flat__---- 42, 736 29, 363 21, 365 34, 005 59, 835 37,461 | 50,455 | +34. 69 
1-pound flat__----- 30, 879 9, 428 13,095 185 82, 161 27,150 | 14,662 | —46.00 
1-pound tall__----- /1, 584, 808 |2, 409, 338 |2, 566, 823 (2, 076, 403 3, 196, 353 |2, 366, 745 |1,355,658 | —42.72 

Totalesss=- ==" (1, 658, 423 '2,448, 129 |2, 601, 283 '2, 110, 593 |3, 338, 349 12, 431,356 1, 420, 775 | —41. 56 

King, or spring: SS SS 

V6-pound flat___--- 3, 770 | 5, 466 1, 501 2, 755 3, 324 3,363 | 10,528 | +213.05 
1-pound flat_-_----- 3, 967 7, 281 9, 500 8, 828 11, 125 8,140 | 11,371 | +89. 6y 
1-pound tall______- | 22,923 | 25, 596 22, 647 38, 395 38, 027 29,518 | 48,492 | +64. 28 

Motels: Sess sss 30, 660 38, 343 33, 648 | 49, 978 52, 476 41,021 | 70,391 | +71.60 

Red, or sockeye: | 
V4-pound flat___--- | 171,896 | 121,775 31, 947 68, 901 82, 181 95, 340 88, 874 —=6.79 
1-pound flat__----- | 121,449 | 159,271 | 110,352 28,757 | 104,329 | 104, 832 57, 771 —44. 89 
1-pound tall_------ 1, 777, 313 |1, 578, 450 |1, 305,596 | 962,018 |1,970, 577 |1, 518, 791 [1,178,550 | —22.73 

Did 12, 070, 658 |1, 859, 496 _|1, 447, 895 _|1, 059, 676 |2, 157,087 (1,718,963 1,320,195 | —23. 20 

Grand total__--- 4, 501, 652 |5, 035, 697 |5, 294, 915 |4, 459, 937 6, 652, 882 (5,189,017 ,3, 572,128 | —31. 16 

1 The number of cases shown has been put upon the common basis of forty-eight 1-pound cans per case. 

eS a 
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Relative importance of each species of canned salmon within each district in 1927 

Total, all 
District | Coho Chum ney King Red species 

| =| 

| Per cent | Per cent | Per cent | Per cent | Per cent | Per canes 
Siirubeasns Alaskaee ? sat) EES ae Se 10.9 | 21.3 55.9 . 8 11.1 

@enralenlaska 6). 1 9) Soe ae 8.8 16.1 52.0 2.8 20.3 100: 
WHOS BER ALAS) 542.5 Glo) eae be a | a0 Bs 1.6 2.0 93. 2 100: 

LAUUU TATE 27 ae al a ha | in 14.2 39.8 2.0 36. 9 100) 

} 

Relative importance of each district in the production of each species of salmon 
¥ canned in 1927 

Total, all a4 3 | Hump- r: 
District Coho Chum EGE King Red species 

Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 
PSST UGSES bie As tS Ice Se ee ere a eS 45.4 44.2 41.4 11.4 8.8 29, 4 
CUATTEAT EY IAPC EGS a SS Sa rere ere 54. 6 49.9 | 57.5 61.8 24. 2 44.0 
Western MINSK ae= ene Sa Ae eae oa SA: 0} 5.9 | 1 | 26. 8 67. 9 26.6 

This JRE Sidi s Sipe Ok eae 100.0 100.0! 100.0| 100.0| 190.0) 100.6 
| 

Average annual price per case of forty-eight 1-pound cans of salmon, 1917 to 1927 

| | ] i | 

Product 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1928 | 1924 | 1925 | 1926 | 1927 

| Vr = 
| 

Cohovor silver-=_—= = == =2 $8. 76 | $9.15 |$11. 27 | $9.13 | $5.63 | $5.47 | $5.74 | $6.83 | $9.72 | $8.40 | $8. 51 
Chum, or keta_____----.. 6.14 | 6.27; 6/82] 4.19] 3.68] 3.98] 4.65] 4.68 | 4.44] 5.01] 5.47 
Humpback, or pink_-_-| 6.44} 6.58 | 8.35 | 5.47) 4.21! 4.34] 4.86| 4.93 | 5.28} 5.39] 5.87 
King, or spring-------_- 10.40} 9.85 | 13.13 | 10.97 | 10.22 | 8.08] 8.56) 8.89 | 11.91) 10.37 | 11.25 
Red, or sockeye_----- -- - 9.48 | 9.44 | 12.98 | 13.05 | 8:96 }_ 9.24 |. 9.27 | 9.53 |-13.12 | 9.89 | 12.08 

PACK IN CERTAIN DISTRICTS 

Statistics of the salmon pack are again presented for subdivisions ° 
of the three main districts of Alaska, and comparison is made with 
similar statistics for 1926. These districts are described as follows: 

Bristol Bay —The Bering Sea shore, east and north of the Ugashik 
River. 

Port Moller and Herendeen Bay.—Port Moller, Herendeen Bay, and 
Nelson Lagoon. 

Ikatan-Shumagin Islands—False Pass, Ikatan Bay, King Cove, 
and the Shumagin Islands. 

Chignik —Three canneries located at Chignik, except that the pack 
by the Alaska Packers Association of fish transferred from Alitak is 
omitted. 

Kodiak—Afognak Islands —Kodiak, Spruce, and Raspberry Islands, 
and includes the pack at Chignik from fish transferred from Alitak. 

Cook Inlet —The shores of Cook Inlet. 
Prince William Sound.—Extends from Resurrection Bay to Point 

Whitshed, except that the pack of fish taken in the Copper River 
district by canneries at and near Cordova is omitted. 

Copper and Bering Rivers —Extends from Point Whitshed to Bering 
River and includes the pack by canneries at Cordova from fish not 
credited to Prince William Sound. 

Yakutat and Dry Bay—Extends from Yakutat Bay to and includ- 
ing Dry Bay. 

Icy Strait—Lynn Canal—West coast of Baranof and Chichagof 
Islands, the shores of Cross Sound, Icy Strait, Lynn Canal, and 
Stephens Passage, south to Taku Harbor. Only part of the pack at 
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Taku Harbor is credited to this district, as some of it originated 
elsewhere. 

Chatham Strait-Frederick Sound.—Includes part of the Taku can- 
nery pack and the Petersburg Packing Co.’s pack, in addition to the 
packs of all canneries on both shores of Chatham Strait and its bays 
from Point Augusta to Cape Ommaney, and through Frederick Sound 
and its bays northward to Taku Harbor, including Kake. 

Sumner Strait—Dixon Entrance —Extends southward from Peters- 
burg and eastward from Port Beauclere to Cape Chacon and Dixon 
Entrance, and includes all canneries on the mainland and intervening 
islands from the Stikine River to Portland Canal. 

West coast, Prince of Wales Island —Territory west and south of a 
line from Cape Chacon to Point Baker and Cape Ommaney. A part 
of the Petersburg Packing Co.’s pack is credited to this district. 

Fig. 8.—Gill-net salmon fishing boat, western Alaska 

Pack of canned salmon in Alaska in 1927, by districts ! 

eae 
age of in- 

District Coho | Chum | HUMP" | King | Red Total | crease or 
| decrease 

from 1926 

| Cases | Cases Cases Cases Cases Cases 
BristolaB aye ese be SAIN ee Be PHS) ER 759 | Le ee 16, 509 867, 303 906, 594 —33. 57 
Port Moller and Herendeen Bay- a (OSA eee ees -| 2,381 16, 472 26, 202 —57. 00 
Ikatan-Shumagin Islands____.-__| 11,616 | 128, 368 96,044 | 2,108 53, 155 291, 291 —48. 44 
Ghipnike 2a om neec eee eet 10, 560 | 16, 072 11, 996 211 41, 691 80, 530 —26. 32 
Kodiak—A fognak Islands_____-__- 16,979 | 39, 887 303, 681 726 84, 542 446, 815 —16. 62 
Cookuimletie es et meee 32, 282 7, 025 14, 894 | 27, 5380 102, 643 184, 374 —4. 90 
Prince William: Sound_____----_- 19, 108 61, 845 405, 869 1, 029 12, 930 500, 781 —29. 00 
Copper and Bering Rivers_______ ATC AQ ae ae ae | eo pe a 11, 866 24, 991 84, 348 +38. 49 
Wakutat-and Drv Bayo 22 3. 2- | 37, 346 93 7, 929 2, 390 17, 481 65, 238 +35. 28 
Tey Strait-Lynn Canal__________- 30,377 | 72, 069 222,760 | 2,727 40, 599 368, 532 —31.80 
Chatham Strait—Frederick Sound | 12, 737 78, 92 144, 906 444 9, 585 246, 592 —60. 33 
Sumner Strait-Dixon Entrance._| 27,102 | 54, 954 173,194 | 2,271 41, 279 298, 800 —78. 91 
West coast, Prince of Wales 

Island: 2275 oO syes Fee tie 7,499 | 18, 397 39, 502 199 7, 524 73, 031 —83. 04 

MING) Fes) (ee eS ee ahs 253, 044 | 507, 723 | 1,420,775 | 70,391 | 1,320,195 | 3, 572, 128 —46. 31 

1 Pack reduced to the basis of forty-eight 1-pound cans per case. 
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MILD CURING 

Salmon mild-cure operations in Alaska showed a decided increase 
in 1927, the production being the largest in the history of the industry. 
The business was carried on almost exclusively in southeastern 
Alaska, where an unprecedented run of king salmon, together with a 

Fic. 9.—Salmon gill-net boats leaving for fishing grounds, Bristol Bay, Alaska 

good catch of cohos, contributed to the success of the operations. 
Employment was given to 1,769 persons (1,432 whites and 337 
natives), or 220 more than the number employed in 1926. 

The Baranof Mild-Cure Co.’s floating plant Comet sank after hav- 
ing struck a rock in Hole in the Wall on the northwest coast of Prince 

Fic. 10.—Purse seining for salmon, southeast Alaska 
‘ 

of Wales Island, but was later refloated. The loss, including the 
value of 49 tierces of cohos, was $19,960. 

The total output of mild-cured salmon was 7,043,200 pounds, 
valued at $1,570,841, as compared with 4,569,600 pounds valued at 
$1,070,316 in 1926, an increase of 2,473,600 pounds in quantity and 
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$500,525 in value. The pack consisted of 1,216,000 pounds of cohos 
and 5,827,200 pounds of kings, all of which was produced in south- 
eastern Alaska except 52,800 pounds of kings, which were produced 
in the central district. In units of 800-pound tierces, the pack 
consisted of 1,520 tierces of cohos and 7,284 tierces of kings. 

Persons engaged, wages paid, and operating units, Alaska salmon mild-curing 
industry, 1927 

! 

Southeast | Central x 
Eee Alaska Alaska Total 

PERSONS ENGAGED | 
Fishermen: 

WiHTEOS Sc Ge co oe ee ste er oer eet et gee 1, 309 3 1,312 
Natives =: 5-5 8 Rte BY aE eae SD ee ee ean ee 3063 |e. 22 306 

= PO ba like Seeetoe cs cee cess Nae a ee foe Sek ee eee aie 1, 615 3 | 1, 618 

Shoresmen: . | 
WHAT GOS ee Se ee a ee ee ee nes eS a ae SE 80 1 81 
IN StLVGS ieee Ee 2 a ie Se a nl Oe are ga Ree Det lae teers se 28 

Uf BY0 FoR Aes aie ee et el Rey ER RC onl ed Cos Sees a PS 108 1 109 

Transporters: 
BT ah 2 lian ats Se aD pe ek Tea ee a is ee a ee Ok AS a se eee 39 
IME nt Cierte” Sai eeen pinies Se ES Sas ee Oe ol ee ee ee ae S| Soe eee 3 

"Potala ee ee ee ae ee eS) Seti ane Pl ae eae at 42 

Granditotal ye © kare Us ea eee ae) oh ener laa 1, 765 4 | 1, 769 

‘Wages: paid Sh oresmie miserct wate meee ores reno eR eee $84, 843 $625 $85, 468 
Wages! pald:transporters=seee eae ee ae Oe ee a ee ee $37;4542\ 22 Sees $37, 454 

OPERATING UNITS 
Plants: 

Shore: 4s 2. iS 22S 28, 5 aa ee ee (sLs3 Se ee 7 
Floating— 

IPOWELr WeSSOIS See Se ee ee ee ree Se ee Bil eee ate eel 3 
Neb tonnaeenns ste eee ee eee eee ee LOSE Saree 198 

BRATZ OS ee Se SS a ates le eee ee se ae Se Db ie ee oe Sel 2 
UNG G COT a EC eee eee ee ere me 2 Ne PAV. | Re ee ae 2. 214 

SCOWSHE Sate Lk Saye Ree al Nee fra Sse SS a 5 1 6 
Total-plants:operated === - 929s oe Siege Sac eee 17 1 18 

Vessels: | 
POWOr70Ver), CONS Sah een re 2 ee 29 

INettonnaget-: 4 Yao ees aeereie aie ee | SO A 456 
Launches______ 856 
Gill-net boats____-__- 5 
RoW DOALS = see ee Sere ee 302 
Tigh tersiandisScOw Soe. mane eee nae 2 Se We ees 3 

Apparatus: 
GUT nets 42 Sains eee a eee ae sere, Ca eS ee 7 

AEH OMS Sess oe ee ere arate ere eee 450 
(raps (Griven) = Sas eee ena FS ee ee ee ae 2 

INOS22 Spee eee ee Ue hee Os MERE pee Ue an Do ee 6, 725 

Products of Alaska salmon mild-curing industry in 1927 

Produet | Southeast Alaska Central Alaska Total 

e —— cz ian = ae 7 aie at aes 

Pounds Value | Pounds | Value Pounds Value 
Cohovorsilverss 8 ees 1, 216, 000 ST OO Soe ae le omen 1], 216, 000 $177, 109 
Keine Or SDM P ase= toe ee 25,774,400 | 1,387,792 | 352,800} $5,940 | 4 5,827, 200 1, 393, 732 

Ota at ges Se ee ee | 6,990,400 | 1, 564, 901 | 52,800 | 5,940] 7,043,200] 1,570,841 
| | | 

1 1,520 tierces. 27,218 tierces. 3 66 tierces. 47,284 tierces. 
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PICKLING 

The production of pickled salmon, which is carried on chiefly in 
western Alaska, showed a marked decline in all parts of Alaska in 1927. 
This was due largely to the light runs of red salmon throughout the 
region. Another factor that contributed to the smaller pack was the 
sale of fish by the saltery operators to the canneries, as the market 
was very good on canned products. 

The number of persons reported engaged in the industry was 108, 
or 6 more than in 1926, although but eight plants were operated, as 
compared with nine the preceding season. Products in southeastern 
Alaska decreased from 56,800 pounds in 1926 to 33,000 pounds in 
1927, in central Alaska from 460,500 pounds to 193,400 pounds, and in 
western Alaska from 1,096,300 pounds to 540,000 pounds. The total 
output in 1927 was 766,400 pounds, valued at $92,712, as compared 
with 1,618,600 pounds in 1926, valued at $173,680, a decrease of 
approximately 53 per cent in quantity and 47 per cent in value. 

Persons engaged, wages paid, and o perating units, Alaska salmon-pickling industry, 
fi 

? Central Western 
Items Alaska Alaska Total 

PERSONS ENGAGED 

8 32 40 
Ui 23 34 

Df eee = ey Sed 1 

20 55 75 

1 2 3 
2 28 30 

3 30 33 

(Gime aa li ay 23 A ne Sees a eg Se ee ae 23 85 108 

VV ACESIMATCESNOLCS IMGT eae = sans san nated ee Nee Oy Fee er $250 $4, 596 $4, 846 

OPERATING UNITS Pay 

SETA Se(SHOTO) eee ee ee es ee eat Ps. een te te ets Shee 5 3 8 
Vessels: 

VE EST OVERS se Ne ee SR ee EONS Ce al eel ee ARR ee 8 1 9 
@alleneb boats see sca 8 25 eS Se ee eo eben dence ene eos 2 16 | 18 
Sey ea CL oT EERE AL SRE a 2 ie a hee ee 3 ee aa OB) | Bee ees 5 
FRU OR Saat een See kes ase Re eee cena) WO. ete ere toi | epee ae a 8 
KON Shes SR 3 ea RS Se i ee oe | ee ee ee en een 1 ey | ne oO See at 1 

Apparatus: 
HS Cc Gl SCI ICS es st ae epee We Ne Seis ae We Ee ree rede Pe Co ss Bt Ee a Pe 
PSYCH eC 0) 0 (Se ee ae ene Ea ee ae re ay ae ere Ap Reais hee 475 

CHUM Tate a eee ee a eT A tee Te er ee eR Ae A 5 39 44 
DCI OTS ae eer Rie ere De Ns ee eA EES Ie Se 450 6, 920 7, 370 

VIGO Stee eerie ane Sante Aes salen ee eta er, Sal Sa eees | 
\ 

Products of Alaska salmon-pickling industry in 1927 

Products Southeast Alaska| Central Alaska | Western Alaska Total 

— \ 

| } | 
, Pounds | Value | Pounds Value | Pounds Value | Pounds | Value 

‘Coho; orisilyeres 225 2 Fs 17, 600 $1, 800 95, 200 $8, 934 10, 000 $950 122, 800 | $11, 684 
Onum,.or'keta_ 2.0 _--_. | 00 100} 16,100] 1,623] 17,100 | 
Humpback, or pink________- 1, 800 | 100 18, 700 1,419 
Holme, ON Spang te NS Ae else cS 11,700 | 1,109 | 24,000| 3,246] 35,700) 4,355 
Red; or:sockeye = 13,600 | 1,700 66, 800 8, 680 489, 900 63, 051 570, 300 73, 431 

obali co. 26 ee oes 33, 000 | 3,600 | 193,400 | 20,242 | 540,000 | 68,870 | 766,400 | 92,712 
i} | 
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FRESH SALMON 

The fresh-salmon business in Alaska, which is largely incidental to 
the mild-curing of salmon and freezing of halibut, was on about the 
same scale in 1927 as in the preceding year. ‘Two dealers in the 
southeastern district, whose chief product was fresh salmon, gave 
employment to six white shoresmen. The total production was 
2,217,335 pounds of all species, valued at $213,995, comparable with 
2,274,123 pounds, valued at $221,771, in 1926, a decrease of about 
2.5 per cent in quantity and 3.5 per cent in value. Of this total, all 
but 3,700 pounds, valued at $445, was produced in southeastern Alaska. 

—————-—--—_—-F 

Fig. 11.—Salmon trolling, southeast Alaska 

Products of the Alaska fresh-salmon industry in 1927 

Species Pounds Value 

@ohocorsiliver soe see ee sae So RR se Ne es eRe ae 592, 733 | $42, 598- 
Chumyor keta=*-= >> = oe ee Re AS = No oe FE ER ee 9, 518 571 
Kano. Or Sphin ps ers <5. ees San ed eee seers Sel ho pF ee oe ee 1, 609, 924 170, 389 
Red, \orsockeyesee uv a!400 ns <a ee eae eee Sa eed os oe ee ee 5, 160 437 

otalisa 2 = = ro Ae oR ee RE eae 2 nn ee 2, 217, 335 213, 99 

FREEZING 

Operations in the salmon-freezing business in 1927 were carried on 
only in southeastern Alaska and were incidental to other branches 
of the fishery industry. The output decreased approximately 15 
per cent in quantity and 13 per cent in value from that of the previous 
year, the total production being 3,194,034 pounds, valued at $308,393, 
as against 3,769,645 pounds, valued at $356,060, in 1926. 
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Products of the Alaska frozen-salmon industry in 1927 

Species Pounds | Value 

| 
else Moe sliver ate ne eset 3s Pages tae gee eT TTA SPP eee ty TAS a 1,226,591 | $113, 242 
(Oh om Oni ket 8s ee ee Ea Se ee ee Sk ae 290, 544 | 18, 078 
Humpback, (Rg O IT at Ss 8 EE St es ie es Se a Ree ean ea eee 42, 570 1, 149 
Ra GEIS IVEIN 2 teees sss nF Fh 8 ae ee ae yt Sah oe oh Ss 1, 634, 204 | 175, 911 
VOU MOISOCKOY Goh. 2s Se = teed ee ne Se Nene ee i 125 | 13 

TEC 2s Ca Cee ae ee ae Po. oe ee SOS Se ee 3, 194, 034 308, 393 

DRY-SALTING, DRYING, AND SMOKING 

In southeastern Alaska two companies prepared dry-salted salmon, 
and in central Alaska one firm dried a small quantity of humpbacks, 
these operations being entirely incidental to other lines of the indus- 
try. In the fishery of the Yukon, Tanana, and Kuskokwim Rivers, 
which is carried on principally by natives, 1,058,000 pounds of salmon 
were dried, valued at $115,230; and in addition 3,000 pounds of 
kippered kings, valued at $600, and 720 pounds of beleke from kings, 
valued at $216, were prepared. In this western district 19 whites 
and 375 natives engaged in the fishery, and the apparatus used 
consisted of 195 wheels, 195 gill nets of 6,141 fathoms, 23 rowboats 
and skiffs, 4 gill-net boats, and 3 launches. 

Production of dry-salted, dried, and smoked salmon in Alaska in 1927 

Product Southeast Alaska | Central Alaska Western Alaska Total 

| | | 
Dry-salted: Pounds | Value | Pounds, Value | Pounds Value | Pounds Value 

Coho, or silver__------ | 17,545 PLAGIIe Se sete eae tiee {eee hs ee eee | 17, 545 $1, 611 
Chum, or keta_______- 1, 944 138, |2 dockee leeaarks : ISS arta aaa noe 1, 944 136 
Humpback, or pink__- 135 ee [Sees jee ee tea | 135 11 
King, or spring___----- 336 603 |e ieee is Ses Sa ee bee Be | 336 50 
Red, or sockeye -_----- 1, 440 20 dg ee = a et Ae a Le eee | 1, 440 203 

TAF Dern eee 21,400 | 2,011 |..----- eile ie Pleas 2a, 51, 00, ll 
| | 

Dried: | | | 
Chum, or keta_- | $114, 710 | 1,051,000 | 114, 710 
Humpback, or pin SS Se ees ae Bar EE et Obs tee aoe a eee eee ee a See 2,025 222 
King, or spring____-_-_- | 520 7, 000 520 

| 

A No 1s I a i SA esas | 2, | : ' 115, 230 | 1, 060, 025 115, 452 

Waippersdsdcing .drsprine |e Se) 3 Ue | eS | 3,000 | 600 3, 000 600 

Beleke: King, or spring-- | OT cali ad lag a ola | 720 216 720 | 216 

Grand: totales2--=—— | 21, 400 2, 011 2, 025. 222 | 1, 061, 720 116,046 | 1,085, 145 118, 279 
| 

EGGS FOR CAVIAR 

Under a special agreement, one of the salmon canneries in the Icy 
Strait region of southeast Alaska sold 34,900 pounds of chum salmon 
eggs, valued at $698, for shipment to Japan, to be used in the pro- 
duction of caviar. It was said that a greater output might have been 
secured had there been adequate facilities for handling the eggs on 
the peak delivery days of chum salmon. W hether any further 
development of this business will materialize is doubtful, although 
the undertaking in 1927 indicates the possibility of obtaining a fair 
market for a product not heretofore utilized for commercial purposes 
in the Alaska fishery. 
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BY-PRODUCTS 

The Marine Products Corporation again used its schooner Meteor 
as a reduction plant for the manufacture of salmon by-products in the 
vicinity of Ketchikan, and one other company in southeastern Alaska 
also engaged primarily in this business. Employment was given to 
18 white shoresmen and 2 white transporters. A herring-reduction 
plant in the southeastern district and four salmon canneries in central 
Alaska likewise manufactured salmon oil and fertilizer. The total 
production was 932,834 pounds of fertilizer, valued at $26,935, and 
32,374 gallons of oil, valued at $13,650, as compared with 1,477,300 
pounds of fertilizer, valued at $38,339, and 53,004 gallons of oil, 
valued at $21,850, in 1926, or a decrease in 1927 of approximately 37 
per cent in amount of fertilizer and 39 per cent in quantity of oil. 

Production of salmon oil and fertilizer in Alaska in 1927 

District Oil Fertilizer 

Gallons Value Pounds Value 
Southesstealaska- sas: =o ees Bee Ree eee pate eS 13, 162 $5, 580 413, 588 $10, 763 
@eritral Alaska 2622 S= 2 See eee Spee os eee 19, 212 8, 070 519, 246 16, 172 

ROL AL hs =e ree et ee ee oi2 2 sees 32, 374 13, 650 932, 834 26, 935: 

HERRING 

The herring industry in Alaska in 1927 was marked by a further 
decline in comparison with operations of recent years. Notwithstand- 
ing the fact that the production of pickled herring in southeastern 
Alaska was more than twice the amount prepared in that district in 
the preceding season, the failure of the runs in the central district 
caused the pack for Alaska as a whole to fall about 7 per cent below 
that of 1926. Only short spurts of good fishing were experienced in 
Prince William Sound and the Kodiak-Afognak region, and the runs, 
in general, throughout the Territory were smaller than in previous 
years. The production of Scotch-cured herring was the lowest since 
1923, while the output of oil and meal was the smallest for three years. 

The number of floating plants in operation was augmented by the 
S. S. Peralta and the 8S. 8S. Lake Miraflores in southeastern Alaska. 
As in the preceding year, the Puget Sound Reduction Co. used its 
barge, the Fort Union, as a herring-reduction plant in the vicinity of 
Port Armstrong. With the exception of the ZR3, of the Nassau Fish 
Co., which was not operated, and the addition of the schooner Alice 
Cooke (781 tons) of the Aurora Fish Co., a newly organized firm, the 
same floating plants were used in central Alaska as in the season of 
1926, namely, the Rosamond (1,035 tons), operated by the North 
American Fisheries; the Esther (222 tons), by Ottar Hofstad; the 
Salvator (385 tons), by Libby, McNeill & Libby; the Donna Lane 
(1,597 tons), by the Utopian Fisheries Co.; and the La Merced 
(1,342 tons), by the Nassau Fish Co. In addition to the foregoing, 
several small floating plants were operated by a number of other 
concerns in various localities. 

Agitation to eliminate herring-reduction plants in southeastern 
Alaska continues, the argument being that these operations are 
destroying the available supply of herring and consequently depleting 

a i i et Tl i 
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the natural food for king salmon, on which the troll fishermen and 
fresh and mild-cure plants depend. Comparison of conditions during 
the last two years, however, does not bear out this argument, as in 
1926, when troll fishing was a failure, there was an abundance of 

Fic. 12.—Fish-reduction plant, southeast Alaska 

Fia. 13.—Floating fish-reduction plant, southeast Alaska 

herring, and in 1927, when herring were scarce, the troll fishermen 
experienced one of their best seasons. 

In southeastern Alaska, where the production of oil and meal is 
chiefly centered, only five operators did not pack Scotch-cured herring 
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in connection with the manufacture of by-products. Of these, the 
Alaska Consolidated Canneries, Killisnoo Fisheries, and Marine 
Packing & Reduction Co. had contracted with others for the handling 
of that portion of their catch that was suitable for curing, thus leaving 
but two plants engaged exclusively in reduction operations. 

The output of Scotch-cured herring in southeastern Alaska in 1927 
was 3,353,000 pounds, or more than double that of the preceding year, 
when 1,576,050 pounds were prepared; while the production of by- 
products was 13,883,590 pounds of meal and 1,948,145 gallons of oil, 
as against 21,699,635 pounds of meal and 2,857,299 gallons of oil in 
1926. 

Of the herring cured in central Alaska, 4,320,390 pounds were pre- 
pared in Cook Inlet, 3,484,500 pounds in Prince William Sound, and 
3,245,500 pounds in the Kodiak-Afognak district. Prince William 
Sound and the Kodiak-Afognak district showed a substantial increase 
over the preceding year, when approximately 2,500,000 pounds were 
secured in each of these localities; while the Cook Inlet pack was 
approximately half that of 1926, when about 9,000,000 pounds were 
produced. 

In southeastern Alaska 33 concerns handled herring. Among the 
larger operators were the following: 

Reduction plants: 
Ocean Industries (S. S. Peralia)________- Floating plant. 
Puget Sound Reduction Co____________- Do. 

Saltery>Ness Wish Co Saau 22. eee -_ Petersburg. 
Saltery and reduction plants: 

Alaska Consolidated Canneries__________ Saginaw Bay. 
Alaska Herring & Sardine Co_______-__- Little Port Walter. 
ATenESe rns Oss ee a at arene Big Port Walter. 
Atlas Packing, Corporation 2_~__-= == === Deep Cove. 
Baranol Packing’ Cow 2245 4 eee a Red Bluff Bay. 
Buchan & Heinen Packing Co_________-_ Port Armstrong. 
Chathamestrantsbigh' Coos = sa 2 25 sa ers New Port Walter. 
Fidalgo Island Packing Co____________- Bay of Pillars. 
KenihisnoouMishenies= im a= age Willisnoo. 
De okeaMaralOneso= tae ae Floating plant. 
Marine Packing & Reduction Co________ Washington Bay. 
Northwestern Herring Co___-__--_-_-- Port Conclusion. 
Ocean Products Co. (formerly National 

Pishs Co) sea ere at Sere ae Hood Bay. 
Storfold & Grondahl Packing Co________ Washington Bay. 
United States-Alaska Packing Co. (for- Port Herbert and Warm 

merly Warm Springs Bay Packing Co.) Springs Bay. 

Included in the above list are the three companies that engaged 
only in the reduction business but at whose plants Scotch-cured 
herring was prepared by separate individuals or companies. W. H. 
Bawden carried on such operations at the plant of the Marine Pack- 
ing & Reduction Co., Davis & Weer (Inc.) at the plant of the Killisnoo 
Fisheries, and the Nassau Fish Co. at the plant of the Alaska Con- 
solidated Canneries. 

Six cold-storage plants froze herring for bait and three outfits 
were engaged solely in producing fresh herring for bait. 

In central Alaska operations were carried on mainly in three 
localities, namely, Prince William Sound, with 10 operators; Cook 
Inlet, with 40 operators; and the Kodiak-Afognak district, with 15 
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operators. In the Prince William. Sound district the followmg 
companies operated: 

Reduction plant: Alaska By-Products Co___________- Sawmill Bay. 
Salteries: 

binterprisereackinpeG oee lee Hai Phir tei Speers st Do. 
Johnson. & Peterson: Packing Cos.2--s.-5 -._teue Floating plant. 
hatoucheyBackintodC Oe eas 1 ate ee ie gk os le Ze Latouche. 
INS Ghia pth ath Didier il a pe Raa mea, ae me Floating plant. 

Saltery and reduction plants: 
Biverett=Pacifie Wisheries™ 72 tac 255 este us te Thumb Bay. 
Krankiine Packing. Cots m= 4st says ake ke ee Evans Bay. 
Wiederimilsch=Packiure: Cau vo eye Ti Ree = 2 oe Port Benny. 
Sao UInMRIShie omracking, Gosm=as, see ae es Evans Bay. 
Saioklarolit: SONS: 266) 1s tees aon TEEN Peto S Crab Bay. 

The more important operators in Cook Inlet were the following, 
all of whom prepared Scotch-cured herring: 

atone HIS Oe == Ute ER ae est oe. yim has frp 3 9 Floating plant. 
OIG MOSTLY BNC) Spee rt Cle fale ns a ES a A ENP es A Se Eo Seldovia. 
reseeitek erring yO eA. A Sis a ee eh Bees 3 Floating plant. 

‘SOrer bay backing Coy. it tess Mae Doty ot SP Halibut Cove. 
Hnterprisesbacking Cov sya iss Bee eS fg talan i oe, 04 Do. 
Hvyereti-Pacifie Pisheriesst a. iyo): Sa ee ts ee Seldovia. 
Sed DYSrTE AVS Ca SS eae es eae ee ge eer i at a Do. 
Aisa ee eslind' Packine Goes ses hase Sy eS Port Graham. 
iB Pere ISS CT ES Cnr cra tt ase es OPENS Ne Re Nee Halibut Cove. 
Vetebn Ga Gen tet Siero rs ete, SEE SSE fol et oe gst Den neds Do. 
Hering Dayal aking: Cons sie st ashok et tty Seldovia. 
Wii G EROUSACL ase Peete Sere ee ee ee ere se Floating plant. 
Hie SI BCOUAGTINGs OD ss Se en BAS ee Bee Oe Halibut Cove. 
dmeobsen. dy Stemila nd!) G52 ah 5s Th ag Ee PRES oO. 
Johnson:& Peterson Packing Co: i222 6 Sse tiles Floating plant. 
Kodiaiksiernnoy Coes. =e seers ee Sees get Ss Do. 
Pacoucie. backing Oo. 9s 8 SE eed a en Halibut Cove. 
Tiblyss wie Neil ae tbat ee et Se ee Floating plant. 
Miicoun=Ehompson, «Cos es ae NTE Seldovia. 
sl Says T Es 7) Wt G6 ge Ree as a nee a as ep Rae ee ee Floating plant. 
North: American Wisheri¢sgec/ smc 2 Do. 
North: Coast, Packwie Coy aA 6 oe Halibut Cove. 
Pedersem.dr: Hsterhind = sr kage ee Coke Do. 
SEE TE CB RG ea or a, Na A a hd pe I Do. 
pam dua) Hishine & Packing Co eis) oe8 yo oe Tutka Bay. 
pSleVisya2d cond Evel guts) Ot 6 ee ai alte eR OS are iegioen = Seed ees Ce Halibut Cove. 
BS RE ae OMS = pee ne ce see gt ee ee BS Seldovia. 
agi iserieey <u tine ieee i ae aE Floating plant. 
Betis Wipe Se eens eee Te att. Cee Se Halibut Cove. 

The chief operators in the Kodiak-Afognak district were the 
following, all of whom prepared Scotch-cured herring: 

PELE Per UBM DRC oye ee hee a ee) gcd en Floating plant. 
PILE OE EES, COO Rows tye) Rite a o Be e et ge  e Do. 
PiCem Bali arin ppOCus cee se uae ee eS SN Blue Fox Bay. 
Cawe backing @ pl. SHE se sire ssn) as Sh A Three Saints Bay 

and Iron Creek. 
PN AOL api Ses PE ert RR ES oS a eG Shuyak Island and 

Uzinki. 
Grescene HerringsGor- yen ey Oe Floating plant. 
Hntenprsetbackine Gosret weer ee Shuyak Island. 
erring vay Packing. Cos ep Ait re el Shuyak Strait. 
Oi Meiniad ae fe gyn 2) SP ee a gs pin Floating plant. 
Johnson & Peterson Packing Co________......___.____- Do. 
Sean OO mate eee eater ioe USK AU ITT AN. Do. 
North: AimomcsipHishenuso. cies see et oe See Do. 
Ssiniyst dee eRe ae wr er er ho Bares Sul htt cag Shuyak Strait. 
SE SLCE TOT mop ce tele cts Rotate ee RON OO ane RA Rll ee eaten Pan oa Shearwater Bay. 
1 SR S1 CTS ad BTS] oer Si le SANS eel Rc eT ag Floating plant. 
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Certain losses were reported in the herring industry in 1927. In 
southeastern Alaska seines and gear valued at $6,000 were lost and 
one transporter died of disease. The Donna Lane, a floating plant 
operated in the central district by the Utopian Fisheries Co., was 
damaged by fire just before leaving Seattle for Alaska, the loss being 
estimated at $40,000. The power boats Trio, valued at $5,000, 
and Minneapolis, which with gear was valued at $6,500, were lost, 
the former by fire and the latter by foundering near Yukon Island 
in Cook Inlet during a storm in late October. Other losses of fish- 
ing gear and small boats amounted to $1,825. Two shoresmen met 
death by accident. 

Further investigations were carried on by George A. Rounsefell, 
scientific assistant of the bureau, in connection with the study of 
Alaska herring which has been in progress since 1925. 

STATISTICAL SUMMARY 

The herring industry in Alaska employed 2,110 persons in 1927,.as 
compared with 2,101 in 1926, and the number of plants increased 
from 61 to 68. Products were valued at $2,850,823 in 1927, as 
compared with $3,554,489 in the preceding year, a decrease of 
$703,666, or about 20 per cent. Scotch-cured herring declined from 
15,629,230 pounds in 1926 to 14,542,390 pounds, or slightly less 
than 7 per cent, while herring for bait increased from 2,234,938 
pounds in 1926 to 8,041,905 pounds in 1927. Meal or fertilizer 
decreased approximately 36 per cent in quantity and 32 per cent in 
value and oil about 31 per cent in quantity and 35 per cent in value 
from the production in 1926. 

Persons engaged, wages paid, and operating units, Alaska herring industry, 1927 

| Southeast Central Western 
Items Alaska Alaska Alaska Total 

PERSONS ENGAGED 
Fishermen: 

WiRites-s Sis 6d at ee EP ie ea keen ss ee 451 BAS) Pe eeee ee 839 
INSTIVOS sooo ae ee ee a eee eee 31 35 12 78 

otal: 2o Streets C2 oe oe ee ee eee ee 482 | 423 12 917 

Shoresmen: 
Whites. 2). er. ee ne eee ee nS 570 | 5} eee So ee 1, 046 
INatiVeSs 22.2622 eA aE Ee Fas See ee eee a 24 51 10 85 

Total te 86 os See a ee ee ee ee 594 527 | 10 | 1,131 

Transporters: 
Wihites:2 22-08 S22 os ce oS Se ee ee 22 OG" Ake, teas Se 60 
INativess Loe’. cedt ete See a. eee ee [ee aeceae ee 1 1 
INC PTO <2 eee —o eee ee eee AS ae es eee a |===-=-=-=—=— 1 

Total Oss be. ye bee se et a ieee 23 38 1 | 62 

Grand stall ---ss.08 5 iS ae eee | 1, 099 | 988 23 | 2,110 

Wages! paid: shoresmen2! . 2222 e222 — 7 ee | $304, 821 $229, 894 $1, 260 $535, 975 
Wages paiditranspontersea =e eas ee ae $19, 911 $16, 411 $514 $36, 836 

Plants: | | 
Bore tet e vebd see Bs ee a st Se ee 16 39 Le 56 
Floating— 

Power Vessels" =: -- = 348 2S eee 2 2 |S = 5 
Net fonnages =. a2 2- =e see eee 2, 172 2,948). == eee 5, 120 

Sailing tvessels)= 5-25 = ooo: Soe a eee ja ace See Ab sset aS 
INGtORNALC eR aoa eee See ee eS eee DAW ed Fok RE SE 2, 423 

1575 (. ele Be ee ee eee eee | ee ee 1 
INGE tOnNAge re See eee eee 3; 300"}22=2-5224-—5 ee 3, 300 

Stows:_ 2s eee es 8 eo ees DY) satis ne ee 2 

Motal Plants CpOraved sas sae a ee eee 19 48 1 68 

eS ee a a 

— ee ee a 
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Persons engaged, wages paid, and operating units, Alaska herrring industry, 1927— 
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Continued 

Southeast Central Western 1 
Items Alaska Alaska Alaska | Total 

OPERATING UNITS 
Vessels: 

ROWEE, OVeC 5 CONS 0 7. eee eee 77 64 1 142 
Nev tonnage: 432. SF eee ee eae 2, 182 1, 271 5 3, 458 

I TACOS 2h os no A ee ee le a ee 7 34 1 42 
RTHSHO ly PORES ao ee ee ee eee Le 2 48 7 57 
Heme Skitises) aw 29st eee ne eee 53 3b |bseeboeatee 86 
Otherrow boats angi Skiiiss m2 eee ee 28 AGI een 74 
iaechtersiand Stowselse_. SiS ee ee eee 21 18 1 40 
PIOUSE DOA tS apt k= saan es Lae Eee ye eee als | Ns Ee | ag Se ee Se 2 
IPG H I nIVGhSe ter ee eee ae eee: et ene eee ae 3 5 tl ee ee ae 6 

. Apparatus: 
IP TITSOSOUN GS sete ae a re ee Se ee 68 Ale oat all et gel 109 

FASO TTS Sete See ce eT Sa AE See 12, 210 6,69 | tees Fe aes 18, 905 
IBBACHE SOLIS atk Soh ke See gk oe Soe 2S 5 Ais ifates M56 9 

HATHOHIS ee eee SNe woe eee ews! BENT 325 Si aid yl Genes See ee 685 
CE DUD a eg ee ee Ee ee a ee ak ee 3 378 45 | 426 

TG HOTUS eee nese in Paes a So a 75 17, 310 675 | 18, 060 
ROUsG ISein1eS* see Si. see a eae ee Seely. opie Seer lets ns i les See sexe eye 16 
]atoyb G0'(0 Ke = See ee een ne Sie ea ine eee ee eae 2 DO le SO ages | 31 

| 

Products of Alaska herring industry in 1927 

Items Southeast Alaska Centra] Alaska Western Alaska | Total 

Pounds | Value Pounds Value | Pounds Value | Pounds Value 
Hresh; for’ palt.2_-.--- 2, 801, 385 $20, 734 336, 250 $3. OBOE wae he ees BS | 3, 137,635) $24, 723 
Frozen, for bait___-__- 4, 612, 270 OOO eee e eer ann |e eee ete |p ee kee ee | 4, 612, 270 54, 985 
eked corals se oe) | ss Leia Sees Sie ee ee 292, 000 A210 tes ae eens ae 292, 000 4, 270 
Pickled, for food: 

Scotch cure_-_---- 3, 353, 000 284, 623) 11,050, 390) 1, 149, 279! 139,000 $15, 625] 14, 542, 390/1, 449, 527 
Norwegian cure__- 165, 925 11, 533 19, (000) Pe o20| ee jlo | 184, 925 13, 053 

Kappereds 222. 3. 14, 630 SEA Gi}¢) |S See oe ae SPY Li Soe, cel ed Pa (2c as 14, 630 1, 689 
Spiced sere zeker 4 4, 400 570 | bets Soe 2 Sek SE ee SaSse =" 4, 400 570 
AOSV ESEL TITS Gb Rae A a eel er ee ee 15, 750 LOO a ee oe es 15, 750 100 
Mile alte 5 oe arate > 13, 883, 590 420, 671 590, 980 17 AOU Ei yee Nis wt ov td 14, 474, 570} + 4388, 072 
Oy ag PSE os 114, 611, 088 827, 183) 2 648, 915) Bisel Ree ee 315, 260,003) 863, 834 

10 9) ile: 39, 446, 288] 1, 621, 988) 12, 953, 285! 1, 213, 210} 139,000} 15, 625) 52, 538, 573/2, 850, 823 

11,948,145 gallons. 2 86,522 gallons. 

HALIBUT 

3 2,034,667 gallons. 

Despite the handicap of severe storms early in the season and a 
temporary shortage of bait toward the end of September and in the 
first part of October,. production in the halibut industry was main- 
tained at a high level in 1927 as a result of increased efforts and more 
intensive fishing. Market conditions, however, were not particularly 
favorable, and considerable quantities of frozen fish were on hand at 
the end of the year. Operations on banks to the westward continued, 
and while there was no marked development west of Kodiak Island, 
a number of boats fished around Trinity Islands and as far west as 
the Semidi Islands, and some prospecting was done in the Shumagin 
region, indicating that the fishery is tending to extend in that direction. 
A disturbing feature is the heavy increase in the catch of young 

halibut, and further protective measures may be necessary, in addi- 
tion to the present three months closed period from November 16 
to February 15, for the adequate conservation of the fishery. 

Further scientific investigations were conducted by the Interna- 
tional Fisheries Commission under the direction of Will F. Thompson. 
Because of stormy weather early in the year the work was attended 
with considerable hardship, culminating in the loss on February 23, 
1927, of the chartered vessel Scandia in a wreck off Kodiak Island. 
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All members of the scientific staff and the crew were rescued, but much 
valuable equipment was lost, and it was impracticable to outfit 
another vessel for the work before fall. The vessel Dorothy was 
chartered subsequently and a cruise from Seattle to the Portlock 
banks was begun the latter part of October. Later a trip was made 
to the Yakutat banks, yielding much important information. 

Public hearings were held by the commission in November, and 
December at Ketchikan, Alaska, Prince Rupert and Vancouver, 
British Columbia, and Seattle, Wash., to place before those engaged 
in the industry the facts learned about the fishery and to obtain a 
full expression of their views as to what action should be taken. 
Determination of the extent of protection required necessitates con- 
tinued research and further observations of effects of any protective 
measures that may be adopted. 

A number of losses to the halibut fleet occurred durimg the yearin 
Alaska waters, in addition to that of the Scandia, mentioned above. 
On February 12 the schooner Cape Clear struck a rock and was 
wrecked off Langara Island; the Venus was badly damaged in a storm 
off Kodiak Island on February 15; the Majestic sank April 17 after 
striking a reef north of Douglas Island during a blinding snowstorm, 
but was subsequently raised; as the result of an explosion the Jenny 
sank May 16 while docked at Juneau; the Wabash was burned at 
Ketchikan on June 14; and the Stranger was wrecked in Rocky Pass 
late in October. 

There were 1,365 persons engaged in the halibut industry in 1927, 
an increase of 494 over the number reported for the preceding year, 
and the products totaled 34,491,283 pounds, valued at $3,805,088. 
This production represents the total catch of the Alaska halibut 
fleet, under which designation are included all American vessels 
landing more than one-half of their catch in Alaska or British Colum- 
bia ports rather than in the States. Heretofore the products shown 
for the Alaska halibut industry consisted only of the landings in 
Alaska. Of the total catch of the American halibut vessels (including 
the Alaska and the Washington fleets), 15,052,404 pounds, valued 
at $1,533,528, were landed in Alaska, as compared with 14,390,397 
pounds valued at $1,622,554 in 1926, a gain of 4.6 per cent im quan- 
tity but a decline of 5.5 per cent in value. : 

Persons engaged, wages paid, and operating units, Alaska halibut industry, 1927 

| | a | Southeast | Central 1 
AGES | Alaska | Alaska Total 

| | 

PERSONS ENGAGED 

MishermienssWihites meee sane see sore SS ee | 1252 "| ee eee 1, 252 
Shoresmen: | 

Wihhites Sf bes00 8s Serb Big pede PCa PO SE eee ee = ad en | 88 | 16 104 
INATIVeSt 2s: se ee ee A ee ee ee ee Ss Sowa Sera eee 9 

4 oy 72) Gah ee Se 2 ee ee ee ee | 97 Ee 16 113 

Grand total 8s ere. exes Se 2 ae ee eee | 1, 349 | 16 1, 365 
Wages paid:shoresmen-ee ence en ee ere ce ___ $128,021 | $22, 449 $150, 470 

OPERATING UNITS 
Vessels: 

Power, over 5 tons_____.-__-. Pears AG A RAE ae 95 Se 149 | 2 151 
Netitormmage. Soler ers res Pea aes : eo eee 3, 886 21 3, 907 

TUT CHGS se eae es ee a ee ee oe 2G) 1 28 
LD OTLG S292 er Oe Ae ANE iene BE Oe 2 ING OPERA Berke bee ene et 149 | 2 151 
Skakes ofslines #2: 322 ble ei = pe ese see ee BE Te 1 G5i te See 7, 165 



ALASKA FISHERY AND FUR-SEAL INDUSTRIES, 1927 139 

Products of the Alaska halibut fishery in 1927 

Products Southeast Alaska Central Alaska Total 

Pounds Value | Pounds | Value Pounds | Value 
Fresh (including local)_________- 22, 241, 599 | $2, 459, 609 83, 304 $7, 140 | 22, 324, 903 $2, 466, 749 
TO ZeTER een tee ea ae eee 9, 938, 708 | 1,161,190 | 2,227,672 | 177,149 | 12,166,380 | 1,338,339 

STU Grae re Se 32, 180,307 | 3, 620, 799 | 2,310,976 | 184,289 | 34,491,283.) 3, 805, 088 

COD 

In Alaskan waters cod fishing is conducted both from shore stations 
and by an ofishore fleet, which operates entirely from ports in the 
States. In the following statistics Alaska is credited only with the 
operations from shore stations and with vessels that land their catches 
in Alaska or engage in transporting products from the shore stations. 

The number of vessels in the shore-station fleet in 1927 dwindled to 
but one—the City of Papeete, a schooner of 370 tons. This vessel 
belonged to the Alaska Codfish Co. and served the Eagle Harbor and 
Unga shore stations in the Shumagin Islands. Several other small 
shore stations were operated by local inhabitants of the Shumagin 
Islands, who depend on transportation companies for shipment of 
their products. The offshore fleet, which is listed elsewhere, comprised 
seven vessels in all—three belonging to the Union Fish Co. and one 
each to the Alaska Codfish Co., Pacific Coast Codfish Co., Robinson 
Fisheries Co., and Capt. J. A. Matheson. The Glendale, operated 
last year by the Alaska Codfish Co., was not used this season, and 
the Charlies R. Wilson of the Pacific Coast Codfish Co. and the Beulah 
of the Union Fish Co. likewise were not operated. The Robinson 
Fisheries Co., which in 1926 operated its own schooner, the Wawona, 
and the John A under charter from the Pacific Coast Codfish Co., 
operated only the Wawona in 1927. The William H. Smith of the 
Union Fish Co. replaced the Golden State, which was transferred to 
tuna operations in California waters. 

STATISTICAL SUMMARY 

The cod industry gave employment to 112 persons in 1927, 18 
more than in 1926. The increase was due to the fact that many resi- 
dents of the Shumagin Islands region entered the business in a small 
way. All operations were carried on in central Alaska, except that 
3,650 pounds of frozen cod, valued at $183, were prepared incidentally 
to other fishery activities in southeast Alaska. Dry-salted and frozen 
cod, stockfish, and tongues aggregating 1,292,289 pounds, valued at 
$57,780, were the products of the cod industry. Comparable figures 
for 1926 are 1,332,714 pounds, valued at $78,317. The products of 
the offshore fishery were reported to be 5,351,735 pounds of dry- 
salted cod and tongues, valued at $305,144. The offshore fishery 
employed 247 persons. 

110893—28——6 
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Persons engaged, wages paid, and operating units, Alaska cod industry, 1927 

Items Number | Items | Number 
| 

————— — — | | 

PERSONS ENGAGED | i! OPERATING UNITS | 

Fishermen: : | ll Ghoretstations® 2-2) ee eee eterer / 23 
MOHItOS. 6: =. - )o Se eee ee 93 | Vessels: 
INabLVEeS 2 = =<! SEL Bee tee tae 13 | Salling sesso 8 eee | 1 
Wie@x1Can = 325 eee eee ee ee 1c} 4 Ne tonnage: S22 Seees see ge 

ac ST aunchés.- = S622 5 eee 
EN a nage cee a | Power dories:2* 1" ess eet 33 

Shoresmen; \Wihites=*===-2>- 2" =e 5 || i Rowbosts._ 2222 -=s22 2222 ae 41 
—~ _sq9-|) Apparatus: 

Grand totale ae parelt2 } Traw! lines) 223 Ba ee os ee ee 25 

‘W ages paid shoresmen ____-_-_---------- $3, 450 |, MOOK Sl. 2 5 a ee } 8, 100 
Hand dines #c- =. = aoe ee 161 

li 

Products of Alaska cod industry in 1927 

Items | Pounds Value 

Dry-salted cod 1, 256, 193 $54, 141 
MLOCKASH Y= bee Pee ee | 31, 846 | 3, 396 
SNoanenes. Jat ble ees 600 60 
ETOZOD ee ee Eee ee a ee eee |e ee a ee ee ae 3, 650 183 

Total's eee = Sa ae YS TEES 8 PPE oe 38 OE fey ee 1, 292, 289 57, 780 

Offshore cod fleet in 1927 

= | . Net Name Rig tonnage Operator 

Maweomatlt?s.. 2546252 | Schooner D188 eed 3 392 | Alaska Codfish Co., San Francisco, Calif. 
anny tard 22 4 eo ee GOS hoe 252 | J. A. Matheson, Anacortes, Wash. 
Ce AS Thayersse + seelee ieee dors Se 390 | Pacific Coast Codfish Co., Seattle, Wash. 
Wawonasi i fifi a Toe eee dp ye A Fe 413 | Robinson Fisheries Co., Anacortes, Wash. 
Galilee? = 5159 ees ea ee GY) ee a Bl 339 | Union Fish Co., San Francisco, Calif. 
PiOUISO 2 33) ee ee dol Stee ec32 328 Do. 
William Smiths sae dogs se: 353 Do. 

WHALES 

The American Pacific Whaling Co. operated its plants at Akutan 
and Port Hobron as in the preceding year, using four steam whalers 
in connection with the former and three with the latter. A new 
operator in Alaskan waters was the California Sea Products Co., 
whose floating plant Lansing and three whaling vessels were engaged 
in the vicinity of Kodiak Island. 

Included in the following statistics are the products of a humpback 
whale caught accidentally in the salmon trap of the Petersburg Pack- 
ing Co. at Point Colpoys and utilized at the reduction plant of the 
Petersburg By-Products Co. at Petersburg. 
Employment was given to 316 whites and 10 natives, a total of 326, 

which is a decrease of 29 persons from the number reported engaged 
in the industry in 1926. There were 718 whales taken, consisting of 
122 finbacks, 554 humpbacks, 35 sulphur bottoms, 3 sperm, 1 right, 
and 3 sei whales. This is an increase of 137 over the number caught 
in the preceding year. 
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The products of the whale fishery were as follows: 1,105,900 gallons 
of whale oil, valued at $543,628; 10,500 gallons of sperm oil, valued 
at $4,200; 85814 tons of fertilizer from meat, valued at $51,490; 
65414 tons of bone fertilizer, valued at $19,635; 53,775 pounds of 
pickled meat, valued at $2,419; and 23,175 pounds of whalebone, 
valued at $1,040; a total value of products of $622,412. The produc- 
tion of whale oil increased 103,950 gallons, sperm oil 5,350 gallons, 
and bone fertilizer 173% tons, while fertilizer from meat decreased 
70% tons. While the output as a whole showed a considerable — 
increase, the total value of the products was approximately 8 per 
cent less than in 1926, when the products were valued at $679,814. 

CLAMS 

Dr. F. W. Weymouth, of Stanford University, assisted by H. C. 
MeMillin, continued studies of the Alaska clams during the summer 
of 1927 to secure data for the completion of reports already in prog- 
ress and to determine the regulatory measures necessary for the 
conservation and protection of the clam resources. Observations 
were made of clam beds at Kukak Bay, Uganik, Seward, and Cordova. 

A further decline in production was experienced by the clam 
packers of Alaska during 1927. As in the preceding year, all opera- 
tions were carried on in central Alaska. Three plants were engaged 
exclusively in canning clams and three packed both salmon and 
clams. These operations were confined to the Cordova district, with 
the exception of those at Kukak Bay, Alaska Peninsula, by the 
Seashore Packing Co., and at Snug Harbor, Cook Inlet, by the Snug 
Harbor Packing Co. 

The number of persons employed was 260, of which 248 were whites 
and 12 natives. The output in 1927 was 23,865 cases, containing 
634,752 pounds, valued at $146,735, a decrease of almost 36 per 
cent in quantity and 42 per cent in value from the production in 1926, 
ye 38,422 cases totaling 985,056 pounds, valued at $254,236, were 
packed. 

Products of the Alaska clam industry in 1927 

Items Cases | Pounds Value 

Minced: | : 
Wet Cu baTiSs|(48 \tO,CHS6) 2 ss en eer ae US a 18, 533 324, 792 | $76, 583 
REGIE CAICHAIS 4S OCHS) ©. 2.2 2 eee ee ers ee ey ee eb ek 10, 291 308, 730 69, 578 

Whole: | 
POOLE Oe CATISa eS iiO CASO e see aren hee cn ee ee ce Eee SSe 41 1, 230 | 574 

PTO [sal ete pee pres dene Fae et shige oh PNET SOR Pie ir Oe 23,865 | 634, 752 146, 735 

SHRIMP 

Further studies of the shrimp fishery of Alaska were made by War- 
den Frank W. Hynes in the summer of 1927. The report of his 
investigations, which have been carried on since 1924, will be pub- 
lished as a separate document. 
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Operations in the industry were on about the same level as in 
the preceding year, three small plants again being operated in south- 
eastern Alaska. Two of these were situated at Wrangell and one at 
Petersburg, near which places the more important grounds are 
located. 
Employment was given to 172 persons, of whom 24 were whites, 

101 natives, 1 Chinese, 29 Japanese, 11 Filipinos, 5 Mexicans, and 
1 negro. Products for the 1927 season’ consisted of 491,825 pounds 
of shrimp meat valued at $196,732, an increase of 1,640 pounds in 
quantity and $904 in value over the preceding year, when 490,185 
pounds valued at $195,828 were prepared. 

CRABS 

Crab products were prepared at three plants in southeastern 
Alaska—the Alaskan Glacier Sea Food Co., Petersburg, and the 
Reliance Shrimp Co. at Wrangell handling crabs incidentally to 
their shrimp operations, while the Northern Sea Food Co. operated 
solely in the crab fishery at Petersburg and Kasaan. In central 
Alaska one plant, the Cordova Shellfish Co., engaged only in crab 
operations at Cordova. There were 99 persons employed in the 
industry, of whom 86 were whites, 11 natives, and 2 Filipinos. Prod- 
ucts consisted of 98,390 pounds of cold packed meat, valued at 
$38,907; 469 dozen crabs in the shell, valued at $938; and 7 cases 
of 4%-pound cans, valued at $84. The total value of products in 
1927 was $39,929, as compared with $61,616 in 1926, a decline of 
35 per cent. 

TROUT 

Trout operations in Alaska in 1927 were incidental to other branches 
of the fishery industry. The products were as follows: Dolly Var- 
dens, 17,430 pounds frozen, valued at $1,473, and 24,277 pounds 
fresh, valued at $3,517; steelheads, 6,589 pounds frozen, valued at 
$659, and 9,650 pounds fresh, valued at $947. The total production 
of both species was 57,946 pounds, valued at $6,596, as against 
84,594 pounds, valued at $10,256, in 1926, a decrease of 31.5 per 
cent in quantity and 35.7 per cent in value. 

MISCELLANEOUS FISHERY PRODUCTS 

Several species of fish of minor commercial importance are taken 
in small quantities, chiefly in connection with the halibut fishery, 
and landed at Alaskan ports and at Seattle. Such products landed 
in Alaska in 1927 were as follows: Sablefish, 164,018 pounds fresh, 
valued at $7,841; 1,087,885 pounds frozen, valued at $61,088; and 
87,278 pounds pickled, valued at $4,172; rockfishes, 31,471 pounds 
frozen, valued at $1,099; flounders, 5,600 pounds frozen, valued at 
$56; and smelt, 9,677 pounds frozen, valued at $1,161, and 175 pounds 
hee valued at $21. All of these products were from southeastern 
Alaska. 

ae ee 
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FUR-SEAL INDUSTRY 

PRIBILOF ISLANDS 

GENERAL ADMINISTRATIVE WORK 

In the calendar year 1927, 24,942 fur-seal skins were taken on the 
Pribilof Islands, of which 19,000 were from St. Paul Island and 5,942 
from St. George Island. Nine thousand three hundred and eighty- 
three of the skins taken on St. Paul Island were blubbered there. 
A suitable number (9,090) of 3-year-old male seals were marked and 
reserved from killing in order that they might pass into the general 
breeding stock. As in previous years, attention was given to the 
feeding and general supervision of the foxes on St. Paul and St. George 
Islands. 

Progress was made on the construction of new buildings for the 
natives and for the general purposes of the stations; progress also was 
made on new roads. The presence of ice about St. Paul Island until 
unusually late in the spring made it impossible to land temporary 
laborers as early as planned, with the result that construction work 
was retarded. 

The Navy Department detailed the U.S. S. Vega to transport the 
general annual shipment of supplies from Seattle to the Pribilof 
Islands. Small quantities of freight were transported by commercial 
vessels and by the bureau’s power schooner /ider. 

The United States Coast Guard maintained a patrol in Bering Sea 
and other waters of the North Pacific for the protection of the Pribilof 
Islands fur-seal herd. In connection with this patrol the Coast Guard 
cooperated with the bureau in the work at the Pribilof Islands. 

The United States’ share of sealskins taken by the Japanese Govern- 
ment in 1926 was delivered to the bureau. Great Britain and Japan 
continued the practice of having their shares of Pribilof Islands fur- 
seal skins sold by the United States. 

PURCHASE AND TRANSPORTATION OF SUPPLIES 

In 1927 the general supplies for the Pribilof Islands and for the 
power schooner Eider were transported by the U.S. S. Vega, departure 
from Seattle occurring on July 22. The stores for the Hider, con- 
sisting of about 41 tons of general supplies and 25 tons of coal, were 
discharged at Dutch Harbor. The Vega reached the Pribilof Islands 
on July 30, where approximately 842 tons of general supplies, 950 tons 
of coal, and 372,000 feet of lumber were discharged. After taking 
aboard the fur-seal and fox skins then ready for shipment and some 
miscellaneous freight the Vega left the Pribilofs on August 18 and 
arrived at Bremerton, Wash., on August 25. 

About 24 tons of supplies, chiefly perishable foodstuffs, for the 
Pribilof Islands and the Hider, were forwarded from Seattle on the 
S. S. Victoria on May 10 for delivery at Akutan. Another shipment 
of approximately 48 tons, consisting of perishable food supplies and 
certain emergency items for the Pribilof Islands and the Hider, was 
made at Seattle on October 11 on the S. S. Alameda for delivery at 
Unalaska. The Hider completed delivery of these supplementary 
shipments at the Pribilof Islands. 
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POWER SCHOONER “EIDER”’ 

At the beginning of the year the Hider was at Unalaska. In Janu- 
ary a trip was made to islands westward of Unalaska to deliver and 
receive mail and afford transportation to a representative of the Bureau 
of Education, who was making an investigation of conditions among 
the natives. Return was made by way of the Pribilof Islands, where 
mail was delivered. Early in March a trip was made to the Pribilofs. 
for the purpose of transporting from St. Paul Island a naval employee 
‘suffering from a serious nervous disorder. 

In April the Hider proceeded to Ikatan, where passengers and 
freight were taken aboard from the 8S. 8. Redwood, and then returned 
to Unalaska to await conditions favorable for proceeding to the 
Pribilofs. Ice conditions about the Pribilofs made it impossible to 
go there promptly and in the meantime a trip was made to Akutan 
to receive freight and passengers from the 8. S. Victoria. On May 28 
the Hider left Unalaska for the Pribilofs. No ice was found at St. 
George Island. Ice about St. Paul Island made navigation hazardous, 
and while freight and passengers were successfully landed the work. 
was attended with considerable danger, the vessel having to work. 
through ice that closed in about it. 

The month of June was occupied in the transportation of freight. 
and passengers to the Pribilofs. The first part of July was devoted 
to an investigation in regard to the presence of sea otters about the 
Shumagin and Sanak Islands. Fog and unfavorable weather pre- 
vailed and no sea otters were observed. Later in the month the Eider 
assisted with the annual computation of the fur-seal herd. In the 
latter part of July and the first part of August the vessel was engaged 
in work connected with discharging cargo from the U.S.S. Vega, which 
had brought from Seattle the general shipment of the year’s supplies. 
for the fur-seal service. 

On August 20, while off St. George Island, the main crankshaft 
broke, making it necessary for the vessel to be towed to Unalaska 
by the Coast Guard cutter Algonquin. 

In the latter part of October and the first part of November the 
Eider was engaged in transporting cargo and passengers between 
Unalaska and the Pribilofs, and on November 4 left the Pribilofs for 
Seattle to undergo necessary repairs. Seattle was reached on Decem- 
ber 4. While on this trip assistance was rendered in refloating 
and docking the M.S. Sierra, which, en route from Nome to Seattle, 
had stranded near Unalaska. During the year the Hider traveled 
8,577 nautical miles. 

ROADS 

St. Paul Island.—In the spring of 1927 ice remained about St. 
Paul Island until well in June, a very unusual occurrence. The 
records show that on May 20 the island was completely surrounded by 
ice. On May 29 the Coast Guard cutter Haida arrived after having 
pushed through about 5 miles of ice. As late as June 10 ice was 
recorded inshore. It was not until the arrival of the Haida on May 
29 that temporary native workmen from Unalaska and elsewhere 
could be landed, with the result that very little road work was possible 
before the beginning of commercial sealing operations. Most of the 
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work accomplished, therefore, was done after the regular sealing 
season. 
Work was confined to the roadway between the village and North- 

east Point. Beginning at the village, that portion of the road 
previously constructed was resurfaced with scoria, and new con- 

Fic. 14.—Road construction work, Pribilof Islands, Alaska 

Fic. 15.—New road surfaced with scoria, Pribilof Islands, Alaska 

struction was extended as far as Stony Point Lake, a distance of 
about 314 miles. : 
A power shovel was purchased and used during this season’s work. 

A new truck of sufficient capacity to render efficient service in road- 
building work was placed in service at the same time. 
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St. George Island.—Aside from the getting out of some material for 
surfacing, road work was not continued this year. 

NEW BUILDINGS AND OTHER IMPROVEMENTS 

St. Paul Island —The presence of ice about the island, which made 
it impossible to land temporary workmen until late in the spring, also 
retarded work on new buildings as well as on roads. 

Fourteen concrete houses, including two for which foundations were 
poured in 1926, were under construction and sufficient work was done 
on them to make possible their completion in the winter of 1927-28. 
These houses are for the use of the natives. Two are 5-room and 
twelve are 4-room buildings. A corral for livestock was built, and 
Tee House Lake, which supplies water for the village, was cleaned. 
The filter in the lake was rebuilt. 

St. George Island.—One 4-room and three 5-room houses for the use 
of natives were built. These buildings are of wood construction. 
The limited supply of sand and gravel makes it impracticable to 
construct any considerable number of concrete buildings on this 
island. An addition was built to the schoolhouse, to accommodate 
the junior school. An addition was also made to the garage. The 
dwelling for white employees and the warehouse, which were begun 
in 1926, were completed. The warehouse contains a Frigidaire 
installation. 

BY-PRODUCTS PLANT 

No by-products were prepared at the plant on St. Paul Island in 
1927. Consideration is being given to the installation of modern 
machinery in the plant with the view of operating with greater effi- 
ciency than has been possible in the past. The present equipment was 
purchased and installed in 1918 under war-time conditions and much 
of it is now unsatisfactory. The construction of new and better 
roads will permit the delivery of seal carcasses from killing grounds 
not before within reach of the plant’s field of operations. 

NATIVES 

CENSUS 

The annual census, taken as of December 31, 1927, showed 189 
native residents on St. Paul Island, and in addition 4 St. Paul Island 
natives were temporarily residing on St. George Island, 4 at the 
Salem Indian School, Chemawa, Oreg., and 18 at various places, 
making a total of 215 accredited to St. Paul Island. On St. George 
Island there were 148 native residents, of whom 5 were temporary 
(1 from Unalaska and 4 from St. Paul Island), leaving 143 accredited 
to St. George. The total number accredited to both islands was 358. 
During the year there were 11 births and 7 deaths on St. Paul Island 
and 3 births and 2 deaths on St. George Island. 

> 
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MEDICAL SERVICES 

The usual medical services and facilities were available to the 
Government employees and to the natives. A physician was de- 
tailed to St. Paul Island and another to St. George Island throughout 
the year. The health situation among the natives presented nothing 
of unusual moment. Sanitary conditions in the villages were satis- 
factory. 

SCHOOLS 

Schools for the native children are maintained on both St. Paul 
and St. George Islands. On each island there are a senior and a junior 
school. Two teachers are employed on each island. Instruction 
necessarily is confined to the elementary branches. 

St. Paul Island —The 1926-27 school year began on September 7, 
1926, and closed on May 13, 1927. In the senior school 25 children 
were in attendance and in the junior school there were 29. 

St. George Island.—The school yeat began September 13, 1926, and 
the senior school closed April 22 and the junior school March 3, 1927. 
The senior school had an attendance of 25 pupils and the junior 
school 14. The earlier closing of the junior school was due to the 
necessary temporary absence of one of the teachers. 

ATTENDANCE AT SALEM INDIAN SCHOOL, CHEMAWA, OREG. 

On January 1, 1927, five natives of St. Paul Island (three girls and 
two boys) were in attendance at the Salem Indian School at Chemawa, 
Oreg. There were no new enrollments during the year. One boy, 
Mamant Emanoff, returned to his home on St. Paul Island. The 
four in attendance at the end of 1927 were Mariamna Merculieff, 
Kleopatra Krukoff, Tatiana Krukoff, and Abraham S. Merculieff. 

SAVINGS ACCOUNTS 

Certain of the Pribilof Islands natives and the St. Paul Island 
native church have funds in the custody of the United States Commis- 
sioner of Fisheries. Throughout 1927 these funds were kept on 
deposit with the Washington Loan & Trust Co., Washington, D. C., 
and interest was paid at the rate of 3 per cent per annum, calculated 
on monthly balances. Three accounts for natives were closed during 
the year. A summary of the accounts as a whole for the year 1927 
is shown in the statement that follows: 

Oban lavewavo ts han’ le Ni 476s oe A eee ie OR a eeaipe ee see Raat $12, 719. 71 
Interest earned from Jan. 1 to Dec. 31, 1927_.-.________- 366. 00 

13, 085. 71 
Wathdrawn by natives in 9272s se 2 hee ween ee 1, 449. 51 

On hand, Dee. 31, 1927 
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An itemized statement of the funds, showing the individual 
accounts, follows: 

Funds of the Pribilof Islands natives and the St. Paul Island native church in the 
pee of the United perk Commissioner of Fisheries, as trustee, December 
31, 1927 

Borenien, Zoya 1_________- $290. 56 | Merculief, jr., George_____ $353. 66 
Bourdukofsky, Martha____ 111.17 | Merculief, Joseph________- 212. 40 
Bourdukofsky, Peter______ . 90 | Merculief, Nicolai G_____-_ 238. 84 
ratis. Martha = 22> == = 114. 27 | Merculief, Polyxenia______ 135. 59 
Fratis, Iuliania ?__________ 114. 27 | Merculief, Tatiana________ 595. 24 
Gromoff, Juliana_________- 313. 41 | Pankoff, Agrippina________ 161. 38 
Kochutin, Alexandra__-__-_-_ 4, 390. 07 | Pankoff, Maria M[elovidov]_ 8. 94 
Krukoff, Ekaterina_______ 57.22 | St. Paul Island ~ native 
Lekanof, Sophia M_-_-_-__-- 342. 28 Chure hey seep lepee ee oe 1, 553. 05 
Lestenkof, Michael__-_ ___- 333. 07 | Sedick, Lavrenty _________ 58. 93 
Mandregan, Alexandra M _ 12:50 | Sedick, Leonty *._ 2.2. .e2 58. 93 
Melovidov, Anton______-_- 4,47 | Sedick, Mayring <a 28s . 38 
Merculieff, Mariamna ?____ 29,19: |, Shane. Michael- ae =< 105. 28 
Merculief, Alexandra____~_-_ 350. 81 | Tetoff, Vikenty M[elovidov]_ 132. 04 
Merculief, Daniel_______-_~ 595. 24 | Zacharof, Emanuel__-_-_-__ . 45 
Merculief, Erena____—_____ 595. 24 —_—_—_—_—_—__ 
Merculief, George________-_ 316. 42 Lo tal oAeis «=< weet 11, 636. 20 

1 Deceased. 
2 Not living on island in 1927. 

PAYMENTS FOR TAKING FUR-SEAL SKINS 

The resident natives of the Pribilof Islands were paid in cash for 
their work in taking sealskins. A flat rate of 75 cents was allowed 
for each sealskin taken, and bonuses were allowed for special work. 
As the work of taking sealskins is collective in character, the amount 
earned on each island, on the basis of 75 cents per skin, was divided 
among the resident native sealers in accordance with ratings based 
on skill and ability. The men were divided into classes, each man 
in a given class receiving an equal amount. Payments were made as 
shown below: 

St. Paul Island—F¥or the 19,000 sealskins taken on St. Paul 
Island, $14,250 was paid, and in addition $50 each was allowed two 
foremen for special services. A statement of the earnings follows: 

Payments to St. Paul Island natives for taking fur-seal skins, calendar year 1927 

Number | Share of Total Classification of men each 

First classe cust s 822 202 oa ee ee ee ae ee ee ee 29 | $298. 50 $8, 656. 50 
Secondiclass: © solo? us Ft ees. OSs aS 18 237. 00 4, 266. 00 
"Bir dnelasss Se? ¥.. 22 # os 9520 Fee had ey ae ee ne ee 2 7 182. 25 1, 275. 75 
Mourthielass: 305 223 3) ee at Ce ee PR a a ee 1 32. 25 32. 25 
METH Classe e t= he 5 2 AO Se Diehl oe Si aed POE eens, pe Ie Se 1 19. 50 19. 50 
Foreman (additional compensation) _________- eh aS is eye at = el | ae Ss | en 50. 00 

DoS Aces St at SE RRS) Sy Sees Shad Deen ot aes i SS ee Le ANUS GS 5-0) 50. 00 

Motel: Sol es SAR: Riapess ERS 2 aaa Renae eee. SS kee See a a 14, 350. 00 
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St. George Island.—For the 5,942 sealskins taken on St. George 
Island $4,456.50 was paid, and in addition a total of $100 was allowed 
two foremen for special services. Three men, who were detailed 
temporarily to St. Paul Island to assist with sealing operations, were 
paid $50 each in addition to their shares in the disbursement made for 
taking sealskins on St. George Island. <A statement of the earnings 
follows: 

Payments to St. George Island natives for taking fur-seal skins, calendar year 1927 

: . | Number | Share of 
Classification of men aaah Total 

TSENG Bs Sica 2 ee cas Ss a ee a ae ee Se ee | 21 | $147.00 $3, 087. 00 
SOCOTONC ASS hee a oe ees ee te er Se SS kh eee sen 5 117.75 588. 75 
PE aTaNC LASS een ee eee ee See At BLO eee. ES | 6 96. 00 576. 00 
LMAO SSS Oy ol EN i i ee A ee ee ee eee 2 74, 25 148. 50 
Pina AGA NL EE ee oe ee ee eee 1 41. 25 41. 25 
BSEXU HR CLASS eee eee eee ET ISO Wa ia Se a tae oes e| 1 15. 00 15. 00 
NoreMam ad GMiloualiCORTDOLSALLOM) = sosas as = Le ser he se ae ese aeeses 55. 00 

Da a ee eae eee TPR We ae ae ee See ee ese aes eral 45. 00 
_Additional amount paid for sealing work on St. Paul Island, 3 men at | 

CONG One oe Oe SE ee eee ae ee eee eee ae | beat tel Fat es | 150. 00 

INERT 2 erent eer rene Sar ibe e my Le Ne A ees |e tha alee cube waa} 4, 706. 50 

PAYMENTS FOR TAKING FOX SKINS 

The natives are paid $5 in cash for each fox skin taken on the Pribilof 
Islands. For the season of 1926-27 these payments amounted to 
$725 for the 145 skins taken on St. Paul Island and $3,065 for the 613 
skins taken on St. George Island, a total of $3,790. 

FUR SEALS 

QUOTA FOR KILLING 

Plans for sealing operations in 1927, as approved by the Depart- 
ment of Commerce, provided for the marking of a breeding reserve of 
10,000 3-year-old males and the killing of as many of the remaining 
males of this age as could be secured in the regular sealing periods. 
Eight thousand animals of the breeding reserve were to be marked on 
St. Paul Island and 2,000 on St. George Island. Subsequent arrange- 
ments provided for the killing of 1,000 2-year-old males for the purpose 
of determining the comparative values of skins from seals of that age 
with those from older seals. 

KILLINGS 

In 1927, 24,942 seals were killed, of which 19,000 were on St. Paul 
Island and 5,942 on St. George Island. Of these, 1,282 were listed as 
2-year-old males and 23,305 as 3-year-old males. Details in regard 
to the killings are shown in the following tabulations: 
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Seal killings on Pribilof Islands in 1927 

ST. PAUL ISLAND 

| Serial : Serial ; 
+ : Skins | pi Skins Date ees Hauling ground secured Date | — Hauling ground secured 

June 3 | 1 | Sea Lion Rock (Si- July 7 | 23 | Polovina, Polovina 
igo) ee eee Se TS 39 | Cliffs, and Little Po- 

16 2 Reef and Gorbatch._-__- 42 lovines- 4! 4 abate 232 
17 3 | Tolstoi, Lukanin, and | 8 | 24 | Vostochniand Morjovi_| 1,824 

| ukdteydde oases 22 55 9 | 25 | Tolstoi, Lukanin, and 
18 4 | Polovina, Polovina | > Katovi ss eee 782 

| Cliffs, and Little Po- 10 26 | Zapadni and Little Za- 
ljaeclovines te. = cot 30 Padni ssa Ss 464 

19 5 | Vostochniand Morjovi_ 264 | 11 | 27 | Reef and Gorbatch_. ___ 1, 746 
20 6  Zapadniand Little Za- | 12 28 | Polovina, __Polovina 

|pesepadinis -* 2g ee 2 -2 58 | | | Cliffs, and Little Po- 
21 7  Reefand Gorbatch____- 296 | (e-lovings cee oe 318 
22 8 | Polovina, Polovina H 13 29 | Vostochniand Morjovi_| 1,000 

Cliffs, and Little Po- 14 30 | Tolstoi, Lukanin, and 
lovinee a3 See 38 Kitovi AE Mie NSE. 352 

23 9 | Vostochniand Morjovi_ 342 15 31 | Zapadni and Little Za- 
24 10 | Tolstoi, Lukanin, and padi. 37 ons see pas 529 

EGO Va ee 93 16 32 | Reef and Gorbatch_____ 2, 218 
25 11 eldeees and Little Za- 17 33 | Polovina, Polovina 

PaGgnle 44 116 Cliffs, and Little Po- 
26 12 | Reef and Gorbatch___-_- 863 lpyinse 2 eee 163 
27 13 | Polovina, Poloyina | 18 34 | Vostochni and Morjovi-_ 262 

Cliffs, and Little Po- : 19 35 | Tolstoi, Lukanin, and | 
lovinia es a= etree 94 Kitovi (ee eae 366- 

28 14 | Vostochni and Morjovi_ 675 21-28 4| ane Skins from seals that | 
29 15 | Tolstoi, Lukanin, and | died in connection | 

Kitovil oe tetas 341 with branding opera- | 
30 16 | Zapadni and Little Za- LIONS -5= 2-5 es 26 

Padma se aoe. Cee 294 || Oct. 20 36 | Reef and Gorbatch_____ 67 
21 37 | Tolstoi, Lukanin, and 

July 1 17 | Reef and Gorbateh___-__ 1, 514 | KitoyaS =232 >: 2 130 
2 18 | Polovina, Polovina 22 38 | Zapadni and Little Za- 

Cliffs, and Little Po- padniss- #2 Bee ee 94 
loyisint sc. eee 35 || 27 39 | Polovina, Polovina | 

3 19 | Vostochni and Morjovi_ 1,461 Cliffs, and Little Po- 
A 20 | Tolstoi, Lukanin, and levine see 36: 

HELO VIE ese nt ee 252 28 40 | Vostochni and Morjovi_ 129 
5 21 goa and Little Za- 29 41 | Reef and Gorbatch____- 37 

BS ere Soe 255 
6 22 Reef and Gorbatch_____ 1, 068 Totaly sees 19, 000 

i] 

ST. GEORGE ISLAND 

June 10 IG Nori hs oer ee eee 38 || July 12 15 | Staraya Artil_____-___-- 226 
20 pS PEE ae Coc iacseete at 7 58 15 16s|;dNiorth 232 oes 250 
21 | 34) peas Olitise= eos. ao 120 | 16 17 | East Reef and East 
22 4 \tStarayatArtilets= 9 ss 80 Chilis Sar ee 566 
25 Dia INOLEDSS = See ea ae 125 17 18 | North and _ Staraya 
26 | 6 | East Reef and East Af FF We ap Sa = eS ale 619 

Lifts 2 Pets _ a ereeet 192 20 19 | East Reef and East 
27 4.) StalayacAtiL 2 nose 194 Cliffgis = 35-e e 497 
30 8 forthe sean St st CS ees 240 21 20 | North and _ Staraya 

July 1 9 | Kast Hee and East Ari Satire rhe eo 794 
Clitis ae ae eee eee 223 22 21)" Z apa nie eee ees 32 

2 10 Siarava Artil_ 119 |} Oct. 20 22 | North, East Reef, and 
5 LL OTE Se oe ae 197 Hast @Chitse=-ss.e= 20 
if 12 | East Reef, East Cliffs, 22 23.) INOLtD 2322 eae ee 110 

and Staraya Artil-___- 238 27 24) See do eee 133 
10 1S WINOTURe f= ccc eats ae ee 478 
11 14 | East Reef and East 2 fPotalacee 2. 5, 942 

Vi RS Ad eS 393 

oa 

+ eer 

el Nt a lid Sites a 
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AGE CLASSES 

The age class of a male seal belonging to the Pribilof Islands herd 
is determined from the length of its body. The classification was 
derived from measurements of a large number of pups branded in 
1912 and killed in subsequent years. The limits of the various age 
classes are shown in the table following: 

Age classes of male seals, Pribilof Islands 

Length of Length of Length of Length of 
Age summer seals fall seals Age summer seals fall seals 

x e. | 

Inches Inches | Inches Inches 
earliness. =-2_s5cs | Up to 36.75 Up to 38.75 || 4-year-olds_________--- 46 to 51.75 48 to 53.75 
9-vear-oldS-2===2-=-- == 37 to 40. 75 39 to 42.75 || 5-year-olds___-----_-_- 52 to 57. 75 54 to 59. 75 
3-year-olds-2_-_--<---= 41 to 45.75 43 to 47.75 || 6-year-olds___--------- 58 to 63. 75 60 to 65.75 

Ages of seals killed on Pribilof Islands, calendar year 1927 

{On basis of classification shown in preceding table] 

Sera Ito Fall (Aug. 6 to Dec. 31) Total for year 

Age 7 

Ste yest: Stare st: St. St. 
| Paul | George Total | paul | George| Pot! | Pam | George| Total 
ie Z 

Yearling males________-__--- chy eee Sha Se he 68 eS Sara a | By eee 3 
2-year-old males______-_____- 1, 069 | 63 | 1,132 87 | 63 150 1, 156 126 1, 282 
3-year-old males-___-..---___- 17, 265 5, 434 | 22, 699 406 200 606 | 17,671 | 5,634! 23,305 
4-year-old males _____----__-- 161 | 159 PoP Nal ks ah a Wea | a 161 | 159 320 
5-year-old males. ._.-_------- 7 Ay SR oes Se | 2 eset he pepe stk. Mh ees 2 |Pessetos 2 
(COW Stee ne serene ya 7 | 23 | Fi Oo [CMa OY el a ee 7 23 30 

NT) 2) ee er ae 18,507 | 5,679 | 24,186 | 493 263 756 | 19,000 | 5,942 | 24, 942 

1 Cows unavoidably and accidentally killed. 

It should be stated that some ef the seals recorded in the above 
tabulation as 2-year-olds or 4-year-olds probably were 3-year-olds. 
With the exception of one thousand 2-year-old males killed in the 
regular sealing season and a few of the same class killed for food in the 
fall, the killings were confined, as far as possible, to 3-year-old males. 
Not all the male seals of a given age fall within the length limits 
assigned for the males of that age. 

RESERVING OPERATIONS 

As in previous years, further provision was made in 1927 for the 
maintenance of the male breeding stock by reserving from killing an 
adequate number of 3-year-old males. On St. Paul Island 6,847 
animals and on St. George 2,243 were marked for the reserve. 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. The actual 
reserve of 3-year-old males in 1927 included other animals than those 
marked, because not all the animals of that age class are taken up in 
the sealing drives. 
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Marking of 3-year-old male seals for breeding reserve, Pribilof Islands, 1927 

ST. PAUL ISLAND 

| 
Number | Number 

Date Hauling ground driven ofseals | Date Hauling ground driven ~— | of seals 
marked marked 

July 20 | Zapadni and Little Zapadni--- 473° || July 28: (Gorbatchiassen =- = ee ee 381 
21!) Reetes 2 S25 se ee oe 605 29 | Polovina, Polovina Oliffs, and 
22 | (Gorbatehsc =. ys ae Ae 1, 163 || v Little’? otovina 2222 178 
23 | Polovina, Polovina Cliffs, and | 30 | Vostochni and Morjovi-___-_-_--- 383 

Little Polowmay--=—— 525-7 121 ol. NGorbatehiwes. on eee ee oe 379 
24 | Vostochni and Morjovi-_-_------ 1,:306;)|| -AtIe 1g 1 Reeie- 9=- Sere ee 231 
25 | Tolstoi, Lukanin, and Kitovi_- 410 
DLitt MA 0: oh ci tee Se ee ee et 537 (Rotalsss ss." — era ee 6, 847 
Oh | WROGLES-a-pa5 toes eet Begs 8 630 

ST. GEORGE ISLAND 

June 24)|\)Zanpadniscot eka nats ess 19) |) duly: 264 StarayacArtilss 2-2 eee 413. 
July: 3343} =2=5 (6 Vp escheat fore RO eet ee en 217 28°) INOFth #0 2. See a eae 397 

ISrita-ae Os 2 ee eS ee 271 == 
2 ies Osea WAR BC Bh 326 FIO Eells eee Pee a 2, 243. 
25 | East Reef and East Cliffs______ 600 

° COMPUTATION OF HERD 

In 1927 a very satisfactory increase was shown in the size of the 
Pribilof Islands herd. As of August 10, after the close of the regular 
sealing season, it contained over 800,000 animals. The increase over 
the corresponding date of the preceding year was close to 50,000, or 
6.25 per cent. The computation was made by Edward C. Johnston, 
who had had immediate charge of this work in the preceding six 
years. His report for 1927 will be found on pages 166 to 171 of this 
document. Following isa comparative statement of the numerical 
strength of the various elements of the seal herd in the years 1916 to 
1927, inclusive: 

General comparison of computations of the seal herd on the Pribilof Islands, 1916 
to 1927 

Classes | 1916 1917 1918 > | 1919 1920 | 1921 

18 Cohe/eacal | sy vill) See ee we ee ES oe) Se 3, 500 4, 850 5, 344 | 5, 158 4, 066 3, 909 
IBEEGECINOYCDWS-32 sate 3 ee ees Fs SS 116, 977 128,024 | 142,915 157, 172 167, 527 1/6, 655 
SURE TLUIS WC S Se eee ere a ee ate oe 8,977 | 17,110 9, 619 6, 115 3, 301 
Nelleyowils(s= Sere Seek AE thee Es ys 2, 632 2, 706 2,444 2, 239 1, 161 747 
(SAiaere oblolaakeA ea AS oe Sans Saar ae Hs S167 15, 397 13; 755 8, 991 4,153 3, 991 
Havear-Oldh Males 228 ies ees bee Hee te eee 15, 494 14, 813 11, 941 5, 282 5, 007 4,729 
A-vear-Oldmales= s+ sacs me Seg ee 15, 427 16, 631 7, 114 5, 747 5, 667 6, 780 
O-VeRl-O LOH alesis sf eee ER a 19, 402 19, 507 Q117 13, 596 10, 749 14, 668 
2-year-Oldmaless: Sebo! See set. Baers 24, 169 26, 815 | 30, 159 33, O81 39, 111 41, 893 
Mearlinemales eet Eee 33, 645 38,013 | 41,595 46, 444 51, 074 50, 249 
2-year-old cows____--------- BRITE coho WB oe 24, 245 26, 917 30, 415 33, 287 39, 480 43, 419 
Vieanling(COWSsess. uae meee See ene 33, 646 38, 018 | 41, 608 46, 447 51, 081 54, 447 
PUR PIS ee eee ep ee Cee | 116, 977 128, 024°) 142, 915 157, 172 167, 527 176, 655 

lyn] 3 i Ce oN ache tS a LK ele ae! 417, 281 468,692 | 496, 432 524, 235 552, 718 | 581, 443 

Classes 1922 1923 1924 1925 1926 1927 

| 

Sra Duss saat eee See See ee 3, 562 3,412 |. 3,516 3, 526 4, 034 4, 643 
Breeding cowss 3243 see ee eee 185, 914 197, 659 208, 396 226,090 | 244,114 268, 566 
Surplus pulses) lees ee eee od eee te 2, 346 1, 891 2, 043 3, 558 2, 002 4, 827 
lidlesbtils' Sis 73 oo 5 Test ee eee Fier BP 508 312 | 390 311 423 972 
6-Vear-old-males*.<. -..9 23ers oad ee | 3, 771 4, 863 8, 489 4,105 13, 434 13, 450: 
S2¥ear-Oldimialese see = te ees a ene | 6, 080 10, 612 GARY) 16, 792 16, 812 16, 073 
4-year-oldi maples. = ise i ese nts a ey | 11, 807 5,710 | 18,670 18, 692 17, 872 14, 448 
B-vear-oldvmales- 3% to eo) ee oe 7, 459 22, 786 21 oo): 21, 185 17, 189 9, 730° 
2-yerr-oldtmaleseas $2 aes eth et nee 40, 920 43, 112 45, 685 43, 515 38, 183 41, 252 
Y carling maless-c8 = sins ee elie eee 52, 988 55,769 | 59, 291 52, 091 56, 514 61, 026 
2= VERT “Old. COWS: ora yo eee ae ee ane Nes ee ee | 46, 280 48,801 | 51,359 49, 786 44,415 48, 186 
Yiearline: COWB=s- hs ee ee ee ee | 57,413 60,422 | 64,240 57, 309 62,175 67, 131 
Pups eae ook ee ee eee re ee ee 185, 914 197,659 | 208,396 | 226,090 | 244,114 263, 566 

Potahst Sst-= oso ee Ae ee es 604,962 | 653, 008 697, 158 723,050 | 761, 281 808, 870° 

iid ae 



ALASKA FISHERY AND FUR-SEAL INDUSTRIES, 1927 153 

PHOTOGRAPHS OF SEAL ROOKERIES 

Photographs of the fur-seal rookeries were taken in July. Similar 
ones were taken in 1922 and in 1917. The taking of these photo- 
eraphs at 5-year intervals provides a valuable record of seal life and 
of general rookery conditions, supplementing counts of animals and 
other data of a scientific character. Foggy weather at the time that 
the work had to be done in some instances prevented securing satis- 
factory negatives in 1927. 

FOXES 

On both St. Paul and St. George Islands the foxes are fed through- 
out the winter season. Preserved seal meat and cooked rations 
prepared from cereals and other foodstuffs are used. The feeding is 
continued so long as it appears that the natural supply of food is 
inadequate to meet requirements. In the summer season the foxes 
subsist on birds, birds’ eggs, and miscellaneous animal life washed 
up on the beaches. 

TRAPPING SEASON OF 1927-28 

During the season of 1927-28, 278 blue and 15 white fox pelts were 
taken, of which 47 blue and 15 white pelts were taken on St. Paul 
Island and 231 blue pelts on St. George Island. There were also 
trapped, marked, and released for breeding purposes 149 foxes on 
St. Paul Island and 336 on St. George Island. These figures under- 
state the reserved stock of breeders, for not all the animals in the 
herds are taken in the traps. 

REINDEER 

A census of the reindeer herds, taken at about the close of the 
year, showed approximately 250 animals in the St. Paul Island herd 
and 50 on St. George Island. From January to September, inclusive, 
nine reindeer were used for food on St. Paul Island. 

FUR-SEAL SKINS 

SHIPMENTS 

Only one shipment of fur-seal skins was made from the Pribilof 
Islands in the calendar year 1927. This consisted of 25,006 skins, as 
follows: From St. Paul Island 546 taken in the calendar year 1926 
and 18,499 taken in 1927; from St. George Island 282 taken in the 
calendar year 1926 and 5,679 taken in 1927. The shipment was made 
from the islands in August on the U. S. S. Vega, which arrived at 
Bremerton, Wash., on August 25. The skins were shipped from 
Bremerton on August 27 via Puget Sound Navigation Co., Union 
Pacific Railroad, and Wabash Railway to St. Louis, Mo., where they 
were delivered to the bureau’s selling agents on September 6. 

SALES 

In 1927 a total of 23,561 fur-seal skins taken on the Pribilof Islands 
were sold at two public auction sales. There also were sold at special 
sales 57 fur-seal skins taken on those islands. In the detailed state- 
ments, which follow, the sales of other fur-seal skins sold by the 
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Department of Commerce for the account of the Government are 
included in order that the records may be complete. 

Public auction sale, May 23, 1927—At this sale 13,137 fur-seal 
skins taken at the Pribilof Islands, dressed, dyed, and machined, sold 
for $436,535.50; 91 other fur-seal skins taken at the Pribilof Islands, 
consisting of 79 raw salted, faulty, 4 dressed, and 8 washed and 
dried, sold for a total of $30.70; a grand total of $436,566.20. Of the 
dressed, dyed, and machined skins, 11,611 were dyed black and 1,526 
logwood brown (Bois de Campéche). 

Public auction sale, October 3, 1927.—At this sale 10,333 fur-seal 
skins taken at the Pribilof Islands, dressed, dyed, and machined, sold 
for $336,529; 1 confiscated skin, dressed, dyed, and machined, for 
$26.50; 123 Japanese skins, dressed, dyed, and machined, for $2,877; 
and 9 raw salted Japanese skins for $4.50; a grand total of $339,437. 
Seven thousand two hundred and eiglity of the Pribilof Islands skins 

Fic. 16.—Hauling freshly taken fur-seal skins to salthouse, Pribilof Islands, Alaska 

were dyed black and the other 3,053 logwood brown (Bois de Campéche). 
The confiscated skin and the 123 dyed Japanese skins were dyed 
black. 

The 132 Japanese fur-seal skins sold on October 3, 1927, were the 
United States Government’s share of sealskins taken by the Japanese 
Government in 1926, delivered pursuant to the provisions of the 
North Pacific Sealing Convention of July 7, 1911. 

Special sales—tIn the calendar year 1927, 57 dressed, dyed, and 
machined fur-seal skins were sold at special sales for $2,803.98. All 
were taken at the Pribilof Islands. Fifty were dyed black and 7 
logwood brown (Bois de Campéche). 

The following tables give further details in regard to all sales of 
fur-seal skins by the Department of Commerce for the account of the 
Government in 1927: 
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Sale of fur-seal skins at St. Louis, Mo., May 238, 1927 

11,611 DRESSED, DYED, AND MACHINED PRIBILOF ISLANDS SKINS, DYED BLACK 
ee 

Lot | Number 4 F Price Total No. | of skins Trade classification per skin | for lot 

i By stn Le Cee ee eae mene eres Pek ene Ayeitl Sma bey dn $64. 00 $2, 560. 00 
Re Ee eas SG Sa ae Re ane ee ae fee eg Cee eee 51. 00 4, 080. 00 3 d 57. 00 4, 560. 00 4 

56. 00 4, 480. 00 5 
59. 00 4, 720. 00 6 
57. 00 4, 560. 00 7 
58. 00 4, 640. 00 8 
57. 50 4, 600. 00 9 60. 00 2, 400. 00 10 
38. 00 3, 040. 00 11 
37. 50 1, 312. 50 12 
45. 00 4, 050. 00 13 
45. 00 4, 050. 00 14 
45. 00 4, 050. 00 15 
44. 00 3, 960. 00 16 
44. 00 3, 960. 00 17 
44. 00 3, 960. 00 18 
43. 00 3, 870. 00 19 43. 50 3, 915. 00 20 
48. 50 4, 365, 00 21 
47.00 4, 230. 00 22 
48. 00 4, 320. 00 23 
45. 50 4, 095. 00 24 
46. 50 4,185. 00 25 
46. 00 4, 140. 00 26 
46. 00 4, 140. 00 27 
45. 50 : 2, 047. 50 28 
32. 50 2, 925. 00 29 33. 00 2, 970. 00 30 
33. 50 3, 015. 00 31 
33. 00 2, 970. 00 32 
34, 50 1, 552. 50 33 25. 00 2, 000. 00 34 
63. 50 2, 222. 50 35 
35. 00 1, 050. 00 36 
51. 50 3, 605. 00 37 
51. 00 2,499. 00 38 
32. 50 2, 275. 00 39 
33. 50 1, 775. 50 40 
51. 00 4, 080. 00 41 
50. 00 4, 000. 00 42 
49. 00 3, 920. 00 43 
46. 50 3, 720. 00 44 
45. 50 3, 640. 00 45 
42. 50 3, 400. 00 46 
44. 00 3, 520. 00 47 
43. 50 3, 306. 00 48 
25. 00 2, 000. 00 49 
24. 50 1, 960. 00 50 
23. 50 1, 880. 00 51 
24. 00 1, 920. 00 52 24. 00 1, 920. 00 53 
24. 50 1, 960. 00 54 l 24. 50 1, 445. 50 55 Medium 38. 50 3, 465. 00 56 | 
38. 50 3, 465. 00 57 
37. 00 3, 330. 00 58 
37. 00 3, 330. 00 59 
36. 00 3, 240. 00 60 
37. 00 3, 330. 00 61 
35. 00 3, 150. 00 62 33. 50 3, 015. 00 63 
34. 00 3, 060. 00 64 
33. 00 2, 970. 00 65 
34. 00 3, 060. 00 66 
32. 50 2, 925. 00 67 
33. 50 3, 015. 00 68 
33. 00 2, 970. 00 69 
34. 00 3, 060. 00 70 
32. 50 2, 925. 00- 71 
32. 00 2, 880. 00 72 
32. 50 2, 925. 00: 73 
32. 50 2, 925. 00 74 
33. 00 2, 970. 00 75 
35. 00 3, 150. 00: 76 
33. 00 2, 970. 00: 

110893—28 
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Sale of fur-seal skins at St. Louis, Mo., May 23, 1927—-Continued 

11,611 DRESSED, DYED, AND MACHINED PRIBILOF ISLANDS SKINS, DYED BLACK— 
Continued 

Week 
Lot | Number . : | Price Total 
No. | ofskins Trade classification | per skin | for lot 

77 $3, 150. 00 
78 3, 195. 00 
79 3, 015. 00 
80 3, 105. 09 
81 3, 015. 00 
82 3, 015. 00 
83 3, 015. 00 
84 3, 015. 00 
85 1, 620. 00 
86 1, 935. 00 
87 1, 935. 00 
88 1, 890. 00 
89 1, 890. 00 
90 1, 935. 00 
91 1, 890. 00 
92 1, 935. 00 
93 1, 890. 00 
94 1, 890. 00 
95 1, 890. 00 
96 1, 755. 00 
97 1, 755. 00 
98 1, 800. 00 
99 1, 800. 00 
100 1, 845. 00 
101 1, 755. 00 
102 1, 755. 00 
103 1, 755. 00 
104 1, 665. 00 
105 1, 620. 00 
106 1, 710. 00 
107 1, 620. 00 
108 1, 710. 00 
109 1, 755. 00 
110 1, 620. 00 
111 962. 00 
112 950. 00 
113 1, 890. 00 
114 1, 755. 00 
115 1, 755. 00 
116 1, 710. 00 
117 2, 070. 00 
118 1, 845. 00 
119 1, 200. 00 
120 1, $45. 00 
121 1, 890. 00 
122 2, 205. 00 
123 2, 250. 00 
124 1, 275. 00 
125 1, 440. 00 
126 1, 485. 00 
127 1, 440. 00 
128 1, 530. 00 
129 1, 530. 00 
130 1, 530. 00 
131 1, 530. 00 
132 1, 530. 00 
133. 1, 575. 00 
134 1, 530. 00 
135 1, 575. 00 
136 1, 575. 00 
137 1, 575. 00 
138 1, 050. 00 
139 3 888. 00 
140 41 | III; 2 wig, 1 extra extra large, 4 extra large, 13 large, 21 medium_- 5.00 205. 00 
141 424) il 26 Modi: 16\small mediimess)--"-=* 2. eee 5.00 210. 00 

TT GHReee PT ee yee ee DEER aa ee ee eerceceetea 361, 496. 00 
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Sale of fur-seal skins at St. Louis, Mo., 

157 

May 23, 1927—Continued 

1,526 DRESSED, DYED, AND MACHINED PRIBILOF ISLANDS SKINS, DYED LOGWOOD 
BROWN (BOIS DE CAMPECHE) 

| 

Lot | Number - : | Price Total 
No. | of skins Trade classification | perskin | for lot 

| 

151 35 | 3 extra large, 32 large $64. 00 $2, 240. 00 
152 40 arge 62. 00 2, 480. 00 
153 34 | 3 extra large, 31 large 62. 50 2, 125. 00 
154 40 | Large 60. 00 2, 400. 00 
155 A0me. .- do 62. 00 2, 480. 00 
156 Sone So8 do 62. 50 2, 187. 50 
157 5 ih eee do- 64. 00 2, 240. 00 
158 45 | Medium 50. 00 2, 250. 00 
159 oy) do 49. 50 2, 227. 50 
160 AOR ES. oe: do 47. 50 1, 900. 00 
161 AQN|RS =" do 48. 00 1, 920. 00 
162 4000 do 51. 50 2, 060. 00 
163 B15" aes do 49.00 1, 715. 00 
164 Cis), | aa do 49. 50 2, 227. 50 
165 AbeE do 50. 00 2, 250. 00 
166 Awe =. do 50. 00 2, 250. 00 
167 CL do 50. 00 2, 250. 00 
168 | San do 49. 00 2, 205. 00 
169 Mogens. do 47.00 2, 115. 00 
170 45 z |b s do 48. 00 2, 160. 00 
171 ASRIESS do 47. 50 2, 137. 50 
172 1 ee aes do 47.00 2, 115. 00 
173 Apples. 22 do 50. 50 2, 272. 50 
174 455 |b = do 52. 00 2, 340. 00 
175 40nE = do 49. 50 1, 980. 00 
176 BORE 2 do 51. 50 2, 060. 00 
177 AQi|e == do 51. 00 2, 040. 00 
178 BORE = os do 50. 50 2, 020. 00 
179 AQAS ..2 do 49. 00 1, 960. 00 
180 8) eee do 47. 50 1, 852. 50 
181 30 5 large, 20 medium, 5 smal] medium; scarred, faulty, ete___.____- 33. 00 990. 00 
182 30 | 13 large, 17 medium; scarred, faulty, (iCal 37. 00 1, 110. 00 
183 31 22 medium, 9 small medium; Scarred faulty, ete--=—--55 255522 34. 00 1, 054. 00 
184 48 | Small medium 37. 00 1, 776. 00 
185 ZG |\ Sa domes 39. 50 1, 777. 50 
186 Aoploe= 2 eee ee Se 41. 50 1, 867. 50 
187 37 | Small medium; scarred, faulty, etc___- 29. 50 1, 091. 50 
188 22 2 large, 11 medium, 9 small medium 41. 50 913. 00 

| ee ay, 

NOON Wie bathe iesh aly ool L<)y.> a, Sb cobb lee ane eer ty fap eta eee 75, 039. 50 
| 

91 MISCELLANEOUS PRIBILOF ISLANDS SKINS 

190 PORE wasalceG slat byaee se ae = ack aa eee eee aye $0. 30 $23. 70 
191 ib |) DDaser gles Sl ee Oe Ye 5 le Sa ee Ce ae ad eee er pe eens 2 1. 25 5. 00 
192 SMR SELCMA SLT) (Ar GLI G Gee nnn eee ee eee ee | . 25 2.00 

po 

91 [Eas eee 30. 70 

Sale of fur-seal skins at St. Louis, Mo., October 3, 1927 

7,280 DRESSED, DYED, AND MACHINED PRIBILOF ISLANDS SKINS, DYED BLACK 

Lot 
No. 

WOWIDoArPwnNe 

Number 
of skins 

| 

Trade classification | Price per 
skin 

Total for 
lot 

$3, 220. 00 
3, 010. 00 
2, 975. 00 
2 870. 00 
1, 662. 50 
1, 785. 00 
1, 400. 00 
2) 720.00 
2, 800. 00 
2, $80. 00 
2, 920. 00 
3, 000. 00 
3,000. 00 
3,000. 00 
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Sale of fur-seal skins at St. Louis, Mo., October 3, 1927—Continued 

7,280 DRESSED, DYED, AND MACHINED PRIBILOF ISLANDS SKINS, DYED BLACK— 
Continued 

Lot | Number : : Price per| Total for Nelson ckins Trade classification Bees ot 

15 $37. 50 $3, 000. 00 
16 39. 00 3, 120. 00 
17 37. 50 3, 000. 00 
18 38. 50 3, 080. 00 
19 38. 00 3, 040. 00 
20 38. 50 3, 080. 00 
21 39. 00 3, 120. 00 
22 39. 00 3, 120.00 
23 39. 00 3, 120. 00 
le 39. 50 3, 160. 00 
25 40. 00 3, 200. 00 
26 40. 50 3, 240. 00. 
27 41.00 | 3, 280.00 
28 40. 00 3, 200. 00 
29 42.00 38, 360. 00 
30 42.00 3, 360. 00 
31 42. 00 3, 360. 00 
32 42. 50 3, 400. 00 
33 41. 50 3, 320. 00 
34 43. 00 3, 440. 00 
35 19. 50 1, 560. 00 
36 21. 50 1, 720. 00 
37 22. 50 1, 800. 00 
38 22. 50 1, 800. 00 
39 23. 50 1, 880. 00 
40 23. 50 1, 880. 00 
41 23. 50 1, 880. 00 
42 23. 50 1, 880. 00 
43 24.00 1, 920. 00 
44 23. 50 1, 880. 00 
45 23. 50 1, 880. 00 
46 23. 75 1, 900. 00 
47 22.00 1, 760. 00 
48 22. 50 1, 800. 00 
49 23. 50 1, 880. 00 
50 27. 00 945. 00 
51 32. 50 2, 925. 00 
52 31.00 2, 790. 00 
53 34. 00 3, 060. 00 
54 35. 00 3, 150. 00 
55 34. 00 3, 060. 00 
56 34. 50 3, 105. 00 
57 35. 50 3, 195. 00 
58 37.00 3, 330. 00 
59 34. 50 3, 105. 00 
60 37. 50 3, 375. 00 
61 36. 50 3, 285. 00 
62 35. 50 3, 195. 00 
63 35. 50 3, 195. 00 
64 35. 50 3, 195. 00 
65 37. 50 3, 375. 00 
66 36. 50 3, 285. 00 
67 36. 00 3, 240. 00 
68 36. 00 3, 240. 00 
69 38. 00 3, 420. 00 
70 37. 50 3, 375. 00 
71 36. 50 3, 285. 00 
72 37. 00 3, 330. 00 
73 37. 50 2, 250. 00 
74 21. 00 1, 890. 00 
75 21. 50 1, 935. 00 
76 21.00 1, 890. 00 
THe 21. 50 1, 935. 00 
78 21. 50 1, 935. 00 
79 21. 50 1, 935. 00 
80 21. 00 1, 890. 00 
81 21. 50 1, 935. 00 
82 21. 00 1, 890. 00 
83 21. 50 1, 935. 00 
84 21. 50 1, 935. 00 
85 21.75 1, 957. 50 
86 21.75 1, 957. 50 
87 21. 50 1, 935. 00 
88 22. 50 2, 025. 00 
89 16. 50 990. 00 

pee eee 232, 342. 50 
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Sale of fur-seal skins at St. Lowis, Mo., October 3, 1927—Continued 

3,053 DRESSED, DYED, AND MACHINED PRIBILOF ISLANDS SKINS, DYED LOGWOOD 

BROWN (BOIS DE CAMPECHE) 

Lot | Number : . Price per | Total for 
iin. |) Giese Trade classification Sah lot 

91 80 | 1 extra extra large, 3 extra large, 76 large__----..------------------ $47. 00 $3, 760. 00 
92 SO |abitextra lara, Galatee ss ee ae ee oe Se not ee Soe | 53. 50 4, 280. 00 
93 42 | 1 extra extra large, 10 extra large, 31 large; scarred, faulty, ete___-| 31. 00 1, 302. 00 
94 40 EL Oe ee ee ae ess suonaeee oSssetese se | 45. 50 1, 820. 00 
95 Rl ee Se slogan: Sa eee POE See ee a oe eee eee 52. 00 1, 976. 00 
96 G00 Rarcesscanred, 1awltye tC see set eee eee eee ee 32. 00 1, 920. 00 
97 AQ IE Fe GOSS. en i en Ee a eee ee a 28. 00 1, 120. 00 
98 AQuiees ss fa (Oe eRe pee Ne ne OREN aed ee RE 5 Sp, SEA Eee 29. 00 1, 160. 00 
99 (Ne) MOMENT Olio ater bh bane = Sk ee Oe Se ee eS eee ee = 47. 00 2, 256. 00 
100 OO IWR GIt ae a Se 2 ae ee eee ee ee ee 43. 50 3, 915. 00 
101 do 43. 50 3, 915. 00 
102 do 43. 50 3, 915. 00 
103 =o leis See 46. 00 2, 300. 00 
104 -do_- 47.00 2, 350. 00 
105 do 45. 00 4, 050. 00 
106 do_. 46. 50 4, 185. 00 
107 do 46, 50 4, 185. 00 
108 do 47. 00 4, 230. 00 
109 do 46. 50 2, 092. 50 
110 do 49. 00 2, 205. 00 
111 do 49. 00 2, 205. 00 
112 do 49. 50 1, 980. 00 
113 OOn|etediummisescanreds faulty etCs = eee ee eee FS ee 23. 50 2, 115. 00 
114 O0r ess. Pa NG fo yaa we pe ROR ee pl) dy el RE ae ha Pe eer 22. 00 1, 980. 00 
115 ; 1, 250. 00 
116 1, 260. 00 
117 1, 102. 50 
118 2, 205. 00 
119 2, 115. 00 
120 2, 115. 00 
121 2, 115. 00 
122 1, 175. 00 
123 1, 137. 50 
124 1, 057. 50 
125 | 1, 012. 50 
126 3, 285. 00 
127 1, 850. 00 
128 1, 875. 00 
129 3, 240. 00 
130 2, 190. 00 
131 2, 040. 00 
132 1, 755. 00 
133 1, 110. 00 
134 1, 665. 00 
135 | 1, 755. 00 
136 860. 00 
137 800. 00 

104, 186. 50 

1 CONFISCATED SKIN, DRESSED, DYED, AND MACHINED, DYED BLACK 

139 1) aWae=7Scarrede tatty eters 2 ease ee ee ek a | $26. 50 | $26. 50 

123 SKINS RECEIVED FROM JAPANESE GOVERNMENT UNDER TREATY PROVISIONS, 
DRESSED, DYED, AND MACHINED, DYED BLACK 

140 
141 

63 
60 

123 iT 

$29. 00 
17. 50 

1 extra extra large, 16 extra large, 42 large, and 4 medium_-----_-- 
10 extra large, 43 large, and 7 medium; scarred, faulty, etc_--_---- 

$1, 827. 00 
1, 050. 00 

2, 877. 00 

9 SKINS RECEIVED FROM JAPANESE GOVERNMENT UNDER TREATY PROVISIONS 
RAW SALTED 

150 | TE pete a den ee eee ee ee $0. 50 | $4. 50 

Special sales of Pribilof Islands sealskins in 1927 

Number cnt "| Price Date of skins Description per skin Total 

Tay Dressed, dyed, and machined, black 

31 DD a| IULGGINIIN te =. eee ee ee = Oa Ps oo Ss See ene $50. 36 $2, 518. 00 

Feb. Dressed, dyed, and machined, logwood brown (Bois de Campéche) 

28 OS) IWant 2 a. ee Se Se ee cca ns tanaeaesee 45. 02 135. 06 
28 43\) Grist mneGla mee cae he a ae Lo es oe ae 37. 73 150. 92 

57 2, 803. 98 
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DISPOSITION OF SKINS TAKEN AT PRIBILOF ISLANDS 

On January 1, 1927, 31,289 fur-seal skins taken at the Pribilof 
Islands were on hand. Of these, 828 were at the Pribilof Islands, 
30,438 at St. Louis, Mo., and 23 at Washington. In 1927, 24,942 
Pribilof skins were secured at the islands and 23,618 were disposed 
of, leaving 32,613 on hand at December 31, 1927. The following 
tables show further details in regard to fur-seal skins taken on the 
Pribilof Islands as well as details in regard to other Government-owned 
fur-seal skins under the control of the Department of Commerce. 

Summary of Government-owned fur-seal skins in thé custody of Fouke Fur Co., 
St, Louis, Mo., calendar year 1927 ; 

ra | 

| On hand | Receipts | Disposed} On hand 
Source Jan. 1 in 1927 | ofin1927| Dec. 31 

| e | | 

Taken on Pribilof Islands: | 
Calendar year 1925 112 | 29,146 1 
Calendar year 1926 3828 | 214,472 7, 659 
Calendar year 1927 SALAS lesen sees 24,178 

United States’ share of Japanese fur-seal skins, season of 1926___| 132 4,132) 22 2 ee 
Confiscated tur-seal Skins! ==. 52a) eee eee eee eee | 4 2) 3 

Mataleee oe ragaiite Wires!) 1s RON We ee Cet aS Pa 30,438 | 25, 154 | 23, 751 31, 841 

1 Returned from Washington. 
2 Sold. 
3 Received from Pribilof Islands. 

Summary of all fur-seal skins handled on Pribilof Islands, calendar year 1927 

Island On hand, Number | Total | Number | On hand 
Jan. 1 taken | handled | shipped | Dec. 31 

SLs LEPTIN ee se 546 19,000 | 19,546 19, 045 501 
SteGeorge= Ss Sass eee ee eee ee eee ee | 282 5, 942 6, 224 5, 961 263 

TROLAL Soo se cee ae a ee ee eee 828 24,942 | 25,770 25, 006 764 

Summary of all Government-owned fur-seal skins under control of Department of 
Commerce, calendar year 1927 

On hand! Receipts| Sales | On hand 
Sourge Jon.1) inge7 in 1927 | Dec. 31 

Taken on Pribilof Islands: ; 
Calendar year 1918, held for reference purposes. --._-.--_-_- Me ed Pro ee | Sere ve 
@alondarwyearl9235 <2. = St a ee eee ej ide ge ara Seok TS 3 
Calendar year 1024 2a) ee pee Se et 1 Bh ieee sek SAN ety SEs 1 
Calendar year 1928. 288s: Be ee eee ee Out ATs cee 9, 146 1 
Calendar year 1926 22 oe. ae eee Pe Pt Dy As by a er eee ee 14, 472 7, 659 
Calendar yeat1927 22 ee a eee ee 2. ||) ae eee DA GAD ee eee 24, 942 

Miscellaneous skins held for reference purposes_________-----__- Ce ee ee eee eo Se 4 
United States’ share of Japanese sealskins, season of 1926__-____|_-------_- 132 132) eas aoe 
Confiscatéed’skins=! £4 22 Sire SE Se ee eee ees ee ee 4 1 3 

ANON is SEs aise es hs ee eee See ee Lele Ee eet See 31, 293 25, 078 23, 751 1 32, 620 

1764 skins at Pribilof Islands, 31,841 in custody of Fouke Fur Co.; 15 in custody of Washington office 
Bureau of Fisheries. 
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SHIPMENT AND SALE OF FOX SKINS 

The 118 blue and 27 white fox skins taken on St. Paul Island in 
the season of 1926-27 and the 610 blue and 3 white fox skins taken 
on St. George Island in the same season were placed aboard the 
U. S. S. Vega for shipment in August. These 758 skins reached 
Bremerton, Wash., on August 25 and were then forwarded by express 
to St. Louis, Mo., to the bureau’s selling agents. None of these 
skins was sold in the calendar year 1927. 

There were sold at public auction at St. Louis on October 3, 1927, 
the remaining 580 blue and 20 white pelts of the Pribilof Islands’ 
take of the season of 1925-26, 125 blue pelts of that season’s take 
having been sold October 11, 1926. The 580 blue pelts sold for 
$32,128, an average of $55.39 per skin, the maximum price ob- 
tained being $136 for a single skin. The 20 white pelts sold for 
$948.50, an average of $47.43 per skin. At the last preceding public 
auction sale of Pribilof Islands blue-fox skins (October 11,1926) the 
average price obtained was $53.20. The last previous sale of Pribilof 
Islands white-fox skins was on September 24, 1925, when the average 
price was $37.14 per skin. Further details are given in the following 
table: 

Sale of 580 blue and 20 white fox skins at St. Louis, Mo., October 3, 1927 

Lot | Number . . Price per | Total for 
Wo.'|. of skins Trade classification Sain lot 

BLUE-FOX SKINS 

301 Hae XuLe OXULamime (Sihyerye ses see a eee oe sae ee Ere ee eS $136. 00 $136. 00 
302 eet OxXCTayine = & paste Mer et eth We Re coe een See 120. 00 120. 00 
303 if 92. 00 92. 00 
304 5 108. 00 540. 00 
305 2 98. 00 196. 00 
306 4 100. 00 400. 00 
307 6 81. 00 486. 00 
308 3 80. 00 240. 00 
309 4 96. 00 384. 00 
310 3 75. 00 225. 00 
311 6 80. 00 480. 00 
312 3 83. 00 249. 00 
313 1 66. 00 66. 00 
314 4 57. 00 228. 00 
315 @f |) TOOL AR eS a i a eA ee OT ae eee See ee 70. 00 490. 00 
316 4/1 69. 00 276. 00 
317 3 71. 00 213. 00 
318 a 65. 00 455. 00 
319 2 11.00 22. 00 
320 2 100. 00 200. 00 
321 5 82. 00 410. 00 
322 9 80. 00 720. 00 
323 7 69. 00 483. 00 
324 10 48. 00 480. 00 
325 8 59. 00 472. 00 
326 9 65. 00 585. 00 
327 12 46. 00 552. 00 
328 8 56. 00 448. 00 
329 14 40. 00 560. 00 
330 10 9. 00 90 00 
331 2 120. 00 240. 00 
332 5 100. 00 500. 00 
333 7 80. 00 560. 00 
334 8 71. 00 568. 00 
335 6 72. 00 432. 00 
336 10 51. 00 510. 00 
337 7 57. 00 399. 00 
338 MO" Oilndarkee: = —— oe Beet fet Cs. cee 8 Ae ie So. ee ae 43. 00 430. 00 
339 TO" |S (G6 payer ON ge SC ek st Katee arcy eh -ae SUC a ER er, fs” BA. 42. 00 420. 00 
340 eh Pe Btreatmret ple wee Oe gets SE. tect yo eee 48. 00 672. 00 
341 ZF) SOU Guise ges aS ee Pee tee CU eS a, Oe a 37. 00 259. 00 
342 SOARSETRATIGUY = PSST VE EID) oR DRS EM ORSS no SE eE Rae A 5, 50 66. 00 
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Sale of 580 blue and 20 white fox skins at St. Louis, Mo., October 3, 1927—Con- 

| 

Number 
of skins Trade classification 

¥3 | Ss oS — 

| BLURE-FOX SKINS—continued 

343 2i) SExtraiexira tinel 26s. FN aa ae Se ee 
344 43 Worn 53 = ees oe EE es oe ee So ee eee ee ed 
345 | (la 
346 9 
347 8 | 
348 10 | 
349 4 | 
350 7 | 
351 8 
352 10 
353 Oe SUT parh Messe 02s Ae eh be eee eee 
354 16-4 sc lowup art Wuls 2 8 S nS Be Pee ef een a SW Ss es 
355 2. WH XtrarextraninGes 2-- Ae eee. ae ae ee ee eS ee ae ee 
356 24) Bixtray fimo’ sae 00 2 ee ON co rg PRE” gotten Sob: as ee ee 
357 CN adn 6 (SORE s SN er ae va “Sb phi Se Te 2 ae ee Pee a= Se ee 
358 10s |b dabk?: tees S20: eee Ee eee eae eee 
359 Py) ae (6 oy Base enay aah SRR ys SE ee Lt ee ee ee ee 
260 JON NB braee se 7 FF EES ee See Se een et Lee ee eS 
361 LO. ties ee ee ae es Le AD Oe ee SE oie eee Bet hl 
362 Op tL ASE VOL cca = eet cae Oe ee ee ce ani ir rt ne ee erp er 
363 D5 MLDS Ory 6-0 Ne Oper Oras Ce ee ae eh RAN ee EE eto aA 
364 11, <3 WL 0 YG (= eee i AS SS 8 et Se 5 ee ey ee ae 
365 TAs AL LOW cereese 0 ok ee cee ee en ae ees eee wes SSN ee. 
366 4) sees doa a Be Nl Sa he re Re ee Sn ee eee 
367 24 EI xUra Ox trate =a ore ek eee ene Sas ee I ee eee peers 
368 AAW Xray soe eee ant we NS ae ee 
369 Ge Rid rks eee tp he SS The EE ee a RE Sore oe ee 
370 10) Sere (GMa \p elena Steen ah pet ete M ae‘ pe sepia Be kt EP by ct ee oe 
371 in| eRe See ean Me bee eve) es eens Sa ae ae ee eee See 
372 LOT) Seb Ue Reese tees wee eee eee ee ae ee eS 
373 aS IE VO Types es oer eee ee Be ee ee 
374 S$. Rusty. 2S" er a SN ee ee ee 
375 4°) GE part Ub silvery: <a. ~ 2-25. 2s Le 2 oe a Pe 
376 CH i ESC C2 al: Ce ee er a ee a er ea ye 
377 DU bol 07 Flo} hb (eye ae ia ee ee eae a Ne ed Se oe eee ee SO ee Se 
378 PAP) NA O Wile e ese ean cee eee ee ees am eae eee een eee) Rae 
379 113) (I GOS aa) CS SIR Le ae ale Re eR Ain eee at a 
380 i. at ee (0 (ap Sat At le PRE heel ed Be wipe Sy ae eed ae ba eh A 

580 

WHITE-FOX SKINS 

390 Pe ad ES 00 FT By ae Sle ae ee Oe a Oh be ee Oe ee ee ee ee ee ee 
391 Tih Woe ee Os ee Sh ee ee A eee ee 
392 Te (|S Met 2 rage es Soe ee ee eS tee ee eet 

20 

600 

Price per 
skin 

$105. 00 | 
96. 00 | 
89. 00 | 
71.00 | 
83. 06 

Total for 
lot 

32, 128. 00 

33, 076. 50 

SALE OF SEA-OTTER SKINS 

Two sea-otter skins, which had been unlawfully taken in the 
vicinity of Sanak Island, Alaska, were sold at public auction on 
October 3, 1927, for $92. 

FUR-SEAL PATROL 

UNITED STATES COAST GUARD 

A patrol of the North Pacific Ocean, including Bering Sea, was 
maintained by the United States Coast Guard during the spring 
migration of the Pribilof Islands fur-seal herd and while the animals 
were in the waters about those islands. The cutters Algonquin, 
Haida, Snohomish, Unalga, and Northland were engaged in this work. 
The Algonquin and Haida patrolled the waters along the Alaskan 
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Peninsula, the Aleutian Islands, and in Bering Sea. The Snohomish 
was employed from the southern boundary of Washington to Dixon 
Entrance, southeastern Alaska; the Unalga from Dixon Entrance to. 
Unalaska and about the Aleutian Islands and in Bering Sea. The 
Northland, which replaced the Bear, patrolled waters frequented by 
the fur seals while on its trip to the Arctic Ocean. The patrol 
extended as far as Attu Island, the westernmost island of the Aleutian 
Chain, and was continued as long as the circumstances required. 

BUREAU OF FISHERIES 

The bureau’s patrol vessel Brant was detailed to guarding fur seals. 
in the vicinity of Sitka and was employed on this work from the 
middle of April to the end of May. 

SEALING PRIVILEGES ACCORDED ABORIGINES 

The North Pacific Sealing Convention of July 7,1911,permits Indians 
and other aborigines dwelling on the coasts of the waters designated 
by the convention to take fur-seal skins under certain specified condi- 
tions. There have been authenticated by the Government 825 
fur-seal skins taken in 1927 by Indians in the waters off the coasts 
of Washington and southeast Alaska. The details are as follows: 

Washington —The take along the coast of Washington consisted 
of 282 skins, of which 95 were from male seals, 178 from females, and 
9 from unborn pups. These skins were authenticated by Dr. Carl 
B. Boyd, superintendent of the Neah Bay Indian Agency, Neah Bay, 
Wash., who has done this work for the bureau for several years. 
Alaska.—F ive hundred and forty-three skins were taken in the vicin- 

ity of Sitka, Alaska, of which 336 were from male seals, 158 from females, 
and 49 from unborn pups. 

One thousand four hundred and seventy-six fur-seal skins were 
taken by natives from the waters off the coast of British Columbia 
in 1927. 

JAPANESE SEALSKINS DELIVERED TO THE UNITED STATES 

The North Pacific Sealing Convention of July 7, 1911, provides. 
that 10 per cent of the sealskins taken by the Japanese Government 
within the areas defined by the convention shall be turned over to 
the United States Government, unless the number of seals frequenting 
the Japanese islands falls below 6,500, enumerated by official count. 

In May there was delivered at St. Louis, Mo., the United States 
Government’s share of fur-seal skins, consisting of 132, taken by the 
Japanese Government in 1926. They were sold at public auction on 
October 3, 1927. One hundred and twenty three were sold dressed, 
dyed, and machined; the other nine raw salted. Details of the sale 
are given on page 159. 

The United States Goverrment’s share of fur-seal skins taken by 
the Japanese Government in 1927 was 161 skins. They were received. 
at St. Louis on March 28, 1928. 
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COMPUTATION OF FUR SEALS, PRIBILOF ISLANDS, 1927 

By Epwarp C. JouNsTON 

The computation of the number of animals in the various classes in 
the fur-seal herd was based on a count of the harem and idle bulls 
present at approximately the height of the breeding season, a count 
of the pups on one rookery, and data available from the work of 
previous years. 

The count of the harem and idle bulls was made at about the same 
time as in previous years. During the week following July 16, 
annually, there are found the greatest number of bulls holding harems, 
and it is during this period that they are enumerated. On St. Paul 
Island, Lagoon, Tolstoi, Zapadni, Little Zapadni, Zapadni Reef, 
Kitovi, and Lukanin rookeries were counted on July 16; Gorbatch, 
Ardiguen, and Reef rookeries on July 17; and Polovina, Polovina 
Cliffs, Little Polovina, Morjovi, and Vostochni rookeries on July 18. 

Fic. 17.—Group of fur seals, Pribilof Islands, Alaska 

On St. George Island, East Reef, and East Cliffs rookeries were 
counted on July 20; North and Staraya Artil rookeries on July 21; 
and South and Zapadni rookeries on July 22. Sivutch rookery, 
which is situated on a small islet off St. Paul Island, could not be 
counted at the proper time on account of inclement weather. 

BULLS 

The idle-bull class showed a satisfactory gain in numbers in 1927. 
The proportion of idle bulls to harem bulls should be between 20 and 
25 per cent. The virgin cows do not come ashore until near the end 
of the breeding season or at about the time the regular harem bulls 
are ready to withdraw from the harems for their much-needed rest. 
As the harem bulls leave the harems ‘the idle bulls move in. There 
are normally about one-fifth as many virgin cows as there are adults. 
Consequently, there should be one-fifth as many idle bulls as harem 
bulls, and if it is considered that the period during which the virgin 
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cows come ashore is shorter than the breeding period of the mature 
cows it is probable that the proportion should be a little more than 
one to five. 

Number of harem and idle bulls, approximate ratio of idle bulls to harem bulls, and 
average harem, 1927 

| Approxi- 

H Id] attain A arem e | of idle verage 
Rookery Date bulls | bulls Total bulls to | harem 

| harem 
bulls 

St. Paul Island: 
232 48 280 15 37. 58 
89 10 99 1:9 47. 37 

328 94 | 422 1:3 67. 50 
41 | 6 | 47 ler 51. 07 

712 | 156 | 868 15 62. 46 
319 | 60 379 1:5 42. 66 

1 0 1g) eee Pe Se 40. 00 
391 aD 466 Lid 66. 95 

LAD Ae ee eer ee ee ceadou-= = 338 | 89 | 427 1:4 74. 43 
Net Ga OAC Als) ee eee ed ye Ks (ee 204 43 | 247 ees) 62. 86 
AAV AGMe eC ia o* a. aa Se LAs Oe == 18 6 24 iE 3) 24, 72 
Olina eee oe eae ee July 18 180 42 222 1:4 50. 23 
Polovina Cliffs 129 20 149 1:6 38. 37 
Little Polovina 48 7 55 eh 37. 56 
Morjovi eeiesae 95 27 122 1:4 34. 12 
WHOS OUT Set +p RR OES SES = =00eae 791 163 954 NGI) 45.61 

Th Otelbeeee eae ee Gs be eee 3, 916 846 4, 762 iis 5 54. 90 

St. George Island: } H 
IN (GM HS at ee Se eee ee a July 21 | 290 54 344 LBM 60. 50 
ESO SCP SY Wl CE ea ee Se pc [PL (Kose 156 24 180 ez 84. 74 
HAST OTN Galil a owl We ie eaae SP Ge eee ae ners ie July 22 57 14 71 1:4 | 32. 74 
OU Dies Se seen hale dons. 19 6 25 1:3 23. 00 
LAPSE GO eee ae Oo ates sees nee July 20 57 8 65 1:7 | 70. 54 
TOE ISR CA HH a eS pe a pene doz. = 148 20 168 Te'7Zi| 71. 55 

CTE Ey ih] WR SO re ee ee ee 727 126 853 1:6 66. 80 

Move Hous lands) passes see ee eee 4, 643 972 5, 615 1:5 56. 77 

In 1926 there were 3,478 harem bulls on St. Paul Island, and in 
1927, 3,916, an increase of 438. On St. George Island there were, in 
1926, 556 harem bulls, and in 1927, 727, an increase of 171. On both 
islands the increase was 609. The number of idle bulls increased on 
St. Paul Island 478; on St. George, 71; an increase for the whole herd 
of 549 or 130 per cent. 

The approximate ratio of idle to harem bulls in 1926 on St. Paul 
Island was 1 to 9, on St. George Island 1 to 10, and for the whole 
herd 1 to 10. In 1927, on St. Paul Island, the ratio was approxi- 
mately 1 to 5, St. George Island 1 to 6, and for the whole herd 1 to 5. 

During the counting of the bulls 6 dead were noted. 

AVERAGE HAREM 

Although the average harem decreased for each island, there were 
seven rookeries on St. Paul Island (Lukanin, Ardiguen, Lagoon, 
Tolstoi, Zapadni, Zapadni Reef, and Little Polovina) that showed an 
increase. On North rookery, St. George Island, the ph harem 
dropped from 85.05 to 60.50, a decrease of 24. 55. 
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Computation of breeding cows, based on annual increase of 8 per cent, and of average 
harems, in 1927 

Breeding cows Average harem 

Harem Increase 
Rookery | bulls, (+) or 

eas} toa | aay) ~ iea6 | 
1927 

from 1926 

St. Paul Island: 
KIO Vi oS eee oe cea. eee ee 8, 073 8, 719 | 232 | 37. 58 38. 08 | —.50 
Le i:Cchabts ee See Pee ees MAG a ee ees 3, 904 4, 216 89 47.37 41. 53 +5. 84 
Gorbatch ee eee st eae 2 eee: Sete Le 20, 499 22, 139 328 67. 50 74. 27 —6.77 
PAT CISUOD 222 ee oa ee 1, 939 2, 094 | 41 51. 07 51. 03 +. 04 
Reet ese esc eS ta ee 41, 176 44, 470 712 62. 46 68. 06 —5. 60 
Sivutchses 222. ese ere eee 12, 599 13, 607 319 42. 66 45. 16 —2. 50 
agoonesh-= ose A ee 1109 140 1 40. 00 36. 33 +3. 67 
SPOIStOLY Sat. eee ee eee 24, 240 26, 179 391 66. 95 64. 47 +2. 48 
Vor (ches te eee ee 2 SE ee 23, 294 25, 158 338 74. 43 | 72, 34 +2.09 
ithe Zapsaanine =i) 02 oe 11, 874 | 12, 824 204 62. 86 64, 18 —1.32 
Zapadni: Reet es 82522 see ee 412 | 445 18 | 24. 72 22. 89 +1. 83 
POlOVATNSS = Has e= Se ca ER eee | 8, 371 | 9, 041 180 50. 23 50. 43 —.20 
PolovinaiClifis:= 0) 2-5 ee e 4, 583 4, 950 129 38. 37 38. 84 —.47 
attleRolovanas tee eee es oe 1, 669 1, 803 48 37. 56 37.09 +.47 
IWEOTIO Vii nt 3 t BR  e A 3, OOL 3, 241 95 34.12 34, 49 —.37 
NWOSLOCDNI + 2. Seah See ee 33, 403 36, 075 791 45.61 51. 07 —5. 46 

Totals sss bret a ee | 199, 146 215, 001 3,916 | 54. 90 | 57. 26 | —2. 36 

16,244 | 17,544 290 60. 50 85.05 | —24.55 
12, 240 13, 219 156 84. 74 90. 00 —5. 26 
1, 728 | 1, 866 57 32, 74 41.14 —8. 40 

405 437 19 23. 00 27.00 —4. 00 
3, 723 4, 021 57 70. 54 79. 21 —8. 67 

10, 628 11, 478 148 77. 55 85. 02 —71.47 

otalet 22 eee a es es eed 44, 968 48, 565 127 66. 80 | 80. 88 —14. 08 

Hotalt(bovn asiands)=2-=) ees ee 244, 114 | 263, 566 4, 643 56.77 | 60. 51 | —3. 74 

1 Pups counted in 1926 and 1927. 

The average harem for St. Paul Island in 1927 was 54.90, for St. 
George Island 66.80, and for the whole herd 56.77. The greatest 
decrease on St Paul Island was 6.77 on Gorbatch rookery and the 
greatest increase was 5.84 on Lukanin rookery. On St. George 
Island the average harem on eaeh rookery decreased. The decrease 
for the whole herd was 3.74. 

PUPS AND COWS 

In 1917 a complete pup count was made, and again in 1922. Dur- 
ing this period there was no indication that the seal herd did not 
make a normal growth. The pups and cows increased annually at 
the rate of approximately 8 per cent. Since 1922, with no abnormal 
conditions, it has been assumed that the annual increase was 8 per 
cent. In 1927 pups were counted upon Lagoon rookery only. There 
was only 1 harem with 40 cows. 

The number of dead pups observed during the harem-bull count 
appeared to be about the same as normally appear each year. Con- 
sequently the same percentage of dead animals has been applied to 
each rookery. 
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Distribution of pups on the Pribilof Islands, August 10, 1927, and comparison 
with distribution in 1926 

1927 1926 1927 

R = r | ‘ ookery 
Living Dead Total eee Total Increase 
pups pups pups pups 

pups 

St. Paul Island: 
Co) Gee ee eee 8, 591 128; 8,719 1.47 8, 073 646 
NAKA Na eee eee ee na eee 4,125 gl 4,216 | QT 3, 904 312 
(CRON es ee ee eee 21, 949 190 22, 139 86 20, 499 1, 640 
UNWGIRG iii. SSR 4 Sree ee ee: | 2,044 50| 2,094 2.39 1, 939 155 

Cele samemeen ee sees oS ee 43, 821 649 44, 470 1. 46 41, 176 3, 294 
SSM TUN Me SEN Ae eee 13, 275 332 13, 607 | 2. 44 12, 599 1, 008 
ary OOn tee a = = a ok 40) ose 2= 5-5 (A) ae oe 109 | —69 
AND RiGee ee Bie Sree = ae 25, 815 364 | 26,179 1.39 24, 240 | 1, 939 
Aya Mien sss. ae =o OS 725 433 | 25, 158 1.72 | 23,294 | 1, 864 
Maittloarzapadni 2 ener es 12, 503 By) il ey 2.50] 11,874 950 
AApaanipRest =. 522622 woe ee 441 4 445 | . 80 412 33 
POLO ee oe ee eee ee 8, 903 138 9,041 | 1. 53 8, 371 670 
POlOVIRAT OHS = tee ro ee on Se 4, 858 92 | 4,950 | 1.85 4, 583 367 
Piney Ooi = == eee eee ene, St 1, 758 45 1, 803 | 2.51 1, 669 | 134 
VIG IG Vie ee ee ee oe Se 3, 176 65 3, 241 2. 02 3, 001 240 
VON LOG ITT Sete oe ett ah ise oe SE 35, 325 | 750 36, 075 2.08 33, 403 2, 672 

IG Uppbey teen 2 cere pre eS 211, 349 3,652 | 215, 001 | 1.70 | 199, 146 | 15, 855 
——S§$2$)} —=_—"————} ed 

St. George Island: 
INIT. 2 Bes See ee ee ae 17, 298 246 17, 544 | 1.40 16, 244 | 1, 300 
ATA Y ce AU ope oe eee One 12, 878 341 18, 219 | 2. 58 12, 240 979 
Peadnise ee eee eee te See 1, 845 21 | 1, 866 | Tl} 1, 728 138 
Siri. Ce ee er 429 8 | 437 1.72 405 32 
TDI 1842) BS eS ee ee eee 3, 960 61 4, 021 Teo 3, 723 298 
TENS ISY h(i fS pe ee a ee ae Sell 11, 307 171 11, 478 | 1.49 10, 628 850 

ANGE SE eee WS Sea. See en 47, 717 848 48, 565 | 1.75 44, 968 3, 597 

‘Rotalu(bothiislands)r2------2-2.--=.= 259, 066 4,500 | 263, 566 | 1.71 | 244,114 | 19, 452 

There was an increase in total pups on St. Paui Island of 15,855, 
on St. George Island, 3,597—a total increase of 19,452. Dead pups 
computed for St. Paul Island numbered 3,652, for St. George Island, 
848—a total of 4,500. The per cent dead was approximately 1.71. 

COMPLETE COMPUTATION 

Following is a summary of the method used for computing the num- 
ber of animals in the Pribilof Islands fur-seal herd in 1927, together 
with a recapitulation of the herd by classes. It will be noted that 
the increase in the total number of seals over 1926 was 47,589, or 
6.25 per cent. The increase in 1926 over 1925 was 38,231, or 5.29 
per cent. 

Complete computation of fur seals, Pribilof Islands, as of August 10, 1927 

St. Paul |St. George 
Class Island Island | Total 

aay star le Oi Rane ool ee ean 215,001 | 48,565 | 263, 566 
Breeding cows, 3 years old and over, by inference_-_.---.-.---------------- 215, 001 48, 565 263, 566 
Ea sEMDHUSHCOUNLCO sae ass=—.5- Sae eee ee oo a ee ane 3, 916 727 4, 643 
LGU FOpTUDISE Cero eb sti ete be a RS ee eS eee ee See 846 126 | 972 

Yearlings, male and female, estimated: 
IDETeSEGH ova thr TPG ee a ee 2 oe, ae ae 99, 573 22, 484 122, 057 
Naturalimortalityeao per, Contec once sw = ssa See ee eeeeeee oe pe onc coe 44, 808 10, 118 54, 926 

Weanlinestemales, Aueust 10; 102(e-—s55--ssen seco en es ~asseccen 54, 765 12, 366 | 67, 131 
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Complete computation of fur seals, Pribilof Islands, as of August 10, 1927—-Continued. 

St. Paul |St. George 
Class Island | Island | Total 

Yearlings, male and female, estimated—Continued. 
Males borntin 1926. "2S eee Sd” Reve) ee. ee eee 99, 573 22, 484 122, 057 
Naturalaiortality, oo pencantt: 22-3 > eee. te ae ees 49, 786 11, 242 61, 028 

Yearling males: berimnine1927-< = Sane ee 49, 787 11, 242 61, 029 
Yearling males!killedstge72a." 5. =. Spe oa ak eee Si ees eee, 3 

Mornline males Anievst0) 1927-222 = oo ee Be ee 49, 784 11, 242 61, 026 

2-year-olds, male and female, estimated: 
Weanling geniales sAugust Op too eee eee ene nee 50, 724 11, 451 62, 175 
WNaturagliaiontalify. 22:5 nericantew: a: = 4 ee een ek ee eee 11, 413 2, 576 13, 989 

p-year-old females; Aneust 10199720 ae gs ee ee Pade 39, 311 8, 875 48, 186 

Yearling males, August 10, 1926._-..-.._--_.--.------.---------------- | 46,104 | 10,410] 56,514 
Y Garlinp mies killed! fallo 26s es = Se ee a 2 os ee a 

Mearling males ene of 1926S o-.- ae ee eS e ee 46, 102 10, 410 56, 512 
Natural mortality, 25 per cent 11, 526 2, 602 14, 128 

92-year-old males beginning 1927..---___-_--------_--_.----2 22222222 | 34,576 7, 808 42, 384 
2-year-Gld-mples killed 19275 22. sy eae ae ee a ae, | 1, 069 63 1, 182 

2-Voar-Old males: ATi SST Oto jaa ees een ee ee eee es ly sa o07 7, 745 41, 252 

3-year-old males, estimated: 
2-Year-Old males wuprish LOY lO2hS. = eee See Se ae ee | 31,490 6, 693 38, 183 
2-yenr-oldamales killed ial G2G"ee) le eee SUE ee ees ess | 31) | <a 31 

2 year-oldmalestenmd 92682 =) ee 1 ee RR ee ees | 31,459 6, 693 38, 152 
Naturalimontality, 15 per cent! «9: =< ee eee | 4, 719 1, 004 5, 723 

D-Veat-OLd Wies ORIN eae ian ee oe ee ee eee 26, 740 5, 689 32, 429 
3-year-olG males:killed 192(2 Poses ee ea ee es oe Ren ye | 17,265 5, 434 22, 699 

3-Vear-old males; August 10M 192722. oe ee 9, 475 255 | 9, 730 

4-year-old males, estimated: | > ae 
B-Veut-OlGeM alos ATISISU LON L926: =a ne Se ee eee See ee) (1) () 17, 189 
3-year-oldimalegi killed falli1926: 22" = Nee Ae eee eee eh eee jan fee 55 sal eee tye 780° 

3-year-old males end of 1926_____-_______.__.._-.-__--- EX - eee Ay eee) Lee ae eee eee 16, 409 
Natural mortality, 10 per cent_____________- Sp ot ot eens _/$: 21 Te ES eee ee ee 1, 641 

A=V ont -GlodumAles Opel e OD se 25. 2: the ey ree. ah Re ee Ea haa 14, 768 
A-VOAT-Oldumales KAlled O27 422-22 252 bes ee ee ee ee ee 320 

4-year-old males) AtgisihONNO2io5 .! <2 BAe) SNe ee eee ee Soe aes 14, 448. 

5-year-old males, estimated: 
4-vear-old umnales; AveiStyl OW}926b = 52. bt ee ee a 17, 068 804 17, 872 
A-Voar-Oldsnales Kile MalGgper sere. oo eee Oe ees ene b GLa doe, = sepa & 11 

A-véear-olad'malestemevore G2Gs seen ee te Se or a ye i 17, 057 804 17, 861 
Natural mortality; 10"pericent 22 SEER SA 1, 706 80 1, 786 

5-year-old malés beriuning 192 essere seen eee fe eee 15, 351 724 16, 075 
6-year-old males) kwlad)1027 2.5326 Meare ee ris - ci eee 2. |Eee sae _ fie 2 

o-year-old-mules Aime Sh LO) 192 ieee eee RSE Ee So | 15, 349 724 16, 073 

6-year-old males, estimated: 
o-Year-old.malesMAde Usb 10) 19260 2 ee Re eee kr ae 15, 124 1, 688 16, 812 
o-year-old: males iilled) falll:1926"2 = 32 355.2 ae ee eo ee eee eee 

o-year-Old meales'endrofdgI96 2. tk eee ee 15, 124 1, 688 16, 812 
Natural montality, 20 pericent..2) s--=) 5. Sekeeee eS pe eS 3, 025 337 3, 362 

G-year-old:mialéestbeginning) 192722. 24 ee 12, 099 1,351 13, 450° 
6-vear-pldtmalesikilled lO 2( sess ce oo no ee ee eee 2) es | ee lee _ ee ee 

6-year-old: males vAngust.10; 1997-...-=-.- ee ee 12, 099 1, 351 13, 450 

1 Owing to the apparent irregular hauling of 3-year-old males on St. Paul and St. George Islands, these 
seals were not distributed between these islands in 1926, and as a result the 4-year-old males can not be 
distributed in 1927. 
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Complete computation of fur seals, Pribilof Islands, as of August 10, 1927—Continued 

Class 
St. Paul 
Island 

St. George 
Island Total 

Surplus bulls, 7 years and over, estimated: 
G-veuT-Old males ANPUSH IO O20 sss mannan oss on ese sae ee ease 12, 037 1, 397 13, 434 
Gaveat-olamalesikaledsiallutO26se seen eee eee ee SESE Ee ee elect on oe enw eee 

6-year-old malesiends1026 seas te. ee ee ee cane ese 12, 037 1, 397 13, 434 
Natural mortality, 20) per cents. 2255-2252 ee eee eae 2, 408 279 2, 687 

v-Vear-old males bepinnin gi 19272 205 oe ees sees ee ee 2 en see eee 9, 629 1, 118 10, 747 
TSA Feu NK Woe MH TD (50 UC Se eel Ee eee eee nenene 

T-year-oldumales Aupust.10; 192722 0 ee en cece sere a sseaeeeee 9, 629 1, 118 10, 747 

Sarplys pulls Aveust 1019265 22222 ee EE ae eee cane eeeeaae 1, 972 30 2, 002 
Niattralumiontality, suspen Conti 4-2-5 Sse =. 4-5 en seo ok at eee 592 9 601 

SIMMS HE DMS HOD NOn (oa aseete snot ae Sate osc eco e cee Se ooeaaes 1, 380 21 1,401 

Tevatefetobiinye:' Tey bi DIS) Coy eS Laie ee Sa ee ae a 3, 846 611 4, 457 
INetunalimortalitys oO) pen Gent. .22 520 Sock Mowe y2 loss Ue kos ses 1, 154 183 1, 337 

AOBGROUIS OMAN OD (oosa so oust ewe | St ee Poe i oe oan 2, 692 428 3, 120 

resdineyOUliss 192152 ance oan ea Ben ea eo wa aee scene teens 4, 762 853 5, 615 
fO26 bulls remaimines deducted. 22220-o-— Sees i tees, tesa 2, 692 428 3, 120 

MUIEGLOIN OT MONO WADULIS I 92 fos peta eee ae oan eens eencaaeeaes sca 2, 070 425 2, 495 

f-yeut-o1d males computed tor 0272-2. == 22-22-22 es. 2 conn ees ae 9, 629 1,118 10, 747 
Sunplasipulls computedifonl2(e=- 5-222 8. 2s sesso eae - == === 1, 380 21 1,401 

FRotalsneoreticali surplus Dullistock; 102/228 2-222-=2--2. S22 522 = eee 11, 009 1, 139 12, 148 
New increment of breeding bulls deducted 2, 070 425 2,495 

SLU UI TIL O 2 eee eee eee ee ee en ne anon onan 8, 939 714 9, 653 
50 per cent deducted for losses due to fighting, natural causes, and 

errors in loss percentage in previous years_.------------------------- 4,469 357 4,826 

SuMplis pulls Aupust O92 7o 22 22 Sloe eee eee enone 4,470 357 4, 827 

RECAPITULATION 

PRU See ae swat Benet oss Eee ae 263 n00ig|eo-Vear-Oldin ales essere ae ce See 16, 073 
COO eee ee a 2635000; |mO-VORr-Old)mples== -2ee see Se bau e ees 13, 450 
PElarenagtllsiye= ee 25 Se Oe ae Se 456435 Simplus Delis eee sons ae en ee ee ee 4, 827 
Eire seen ns eben ert 5 oN ee eee 972 aan 
Mieanlinpempales sss) 8 oF bes. ose 67, 131 Motal 9272 2 2s.23. Fe oak oe oe ees 808, 870 
pUGanlinowm ales en Pa 2 ato we nnsen oe 61, 026 SS 
A-VEAT-OlMOMAIOS s- ea en cae cos eoce Sasans ASS186\ eotaly 1926. 2-2 owe se seen eae etal ee 761, 281 
2-VOar-Oldsmialess seen 2 2 5 es Baste 23 41,252 | Numerical increase, 1927__.._....--......-- 47, 589 
S=year-oldmnalessessene a. Sone 5.750) || (een cenbuncrease,y 102 (esssen ease aeeaeae sae 6. 25 
4-7 ear-Oldem alos eeee sate LS Pa Sd 14, 448 
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SCALLOP INDUSTRY OF NORTH CAROLINA’ 

By JAMES 8S. GUTSELL 

Associate Aquatic Biologist, U. S. Bureau of Fisheries 
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IMPORTANCH OF THE SCALLOP FISHERY 

The scallop fishery holds a very important place among the mol- 
lusk fisheries of North Carolina, for three reasons: (1) The scallop 
commands a relatively high price and so gives a high return per unit 
of quantity. (2) Scallop fishing is active when other fisheries in the 
immediate neighborhood are slack. (3) The fishery generally is 
confined to one county (Carteret), so that fluctuations are felt keenly 
by a large portion of the population. 

HISTORICAL ACCOUNT” 

The scallop is one of the most famous of edible bivalve mollusks, 
a true rival of the oyster in historical interest. In medieval times 
it became a symbol of holy pilgrimage, was much used in coats of 
arms, and was even called “pilgrim shell.” ‘The scallop shell his 
cap did deck,” wrote Sir Walter Scott. Another famous Sir 
Walter—Raleigh—first to attempt to establish settlements in North 
Carolina, referred to the scallop thus: “Give me my scallop shell of 
quiet, my staff of faith to walk upon.” To this day the scallop 
is known in Germany as “ Pilgermuschel,” or “pilgrim mussel.” 
Other names of other lands are escallope (French); mantel 

1 Appendix V to the Report of the U. 8S. Commissioner of Fisheries for 1928. B. F. 
Doe. No. 10438. 

*For this section the writer is particularly indebted to J. H. Potter and G. L. Arthur 
pioneer dealers of Beaufort and Morehead City, and to The Oyster, Scallop, Clam, Mussel, 
and Abalone Industries, by Ernest Ingersoll, Pt. XX, Sec. V, vol. 2, of The Fishery 
Industries of the United States ; 1887. 
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(Dutch) ; fan shell, squinn, scallop, and escallop (English) ; and clam 
(Scotch). Scallop and escallop seem to be the only names commonly 
used in this country. Besides furnishing a highly prized article 
of food, the scallop has provided drinking cups, cooking dishes, 
lamps, and ornaments. 

In America the scallop was eaten by man long before the arrival 
of Europeans, as evidenced by great numbers of scallop shells in 
kitchen middens, or heaps of shells and other nonperishable kitchen 
refuse. The Indians not only appreciated the scallop as an article 
of food but also chose the shell for use in various ceremonies. 

It is to be supposed that local consumption by white people in 
North Carolina began with the settling of the region in which scal- 
lops are found. Later, as the State grew and prospered, Beaufort, 
in the heart of the scallop country, became a favored summer resort 
for the people of the State. Not the least of the charms for inland 
folk was the sea food, among which the scallop (doubtless owing 
partly to the dread of summer oysters) was prominent. Thus, a 
considerable local summer trade, probably at its height about 1860, 
was developed. Although this was changed Sadar by the war, 
scallop fishing at Beaufort and Morehead City was for many years 
decidedly a local summer industry. Scallops were raked on near-by 
flats and peddled about town. Until recent times the standard price 
was 10 cents per quart. f 

Shipment of scallops seems to have begun in the seventies from 
Morehead City, then at railhead. George N. Ives, from the region 
mn Connecticut in which a substantial scallop industry first developed, 
is credited by G. J. Arthur not only with bringing to North Carolina 
the first of the type of boat famous as the New Haven or Connecticut 
“ sharpie,” but also with starting the North Carolina scallop-shipping 
industry. He is said to have bought them by the bushel and paid 
for the opening, instead of buying the scallop meats by the gallon, 
a custom generally established by 1897. Shipments were made to 
New York and possibly to Philadelphia and other northern points. 
Then, as now, shipment within the State was negligible. Ingersoll 
states that shipment reached its height in 1876-77, when several 
thousand gallons were sent to northern markets, and then nearly 
stopped. This about coincides with the occurrence of the “August 
storm” of 1879, described as a southeastern gale of a violence not 
known before or since in the region. It is supposed to have de- 
stroyed scallops and scallop grounds so that recovery was a matter 
of years. 

At some time in the eighties J. H. Potter, of Beaufort, began 
sending scallop meats by the barrel, iced, to New York. Thereafter 
there were periods of activity, but apparently the business was not 
sufficiently well organized to be well maintained. If a shipment 
brought a sufficient price, it would be repeated, perhaps on a larger 
scale; if a poor price, no further shipments were made for a time. 
A similar state of affairs seems to have continued till about 1912 or 
1913, when the modern industry began to develop and to spread to 
include all scallop-producing areas. 
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In the first report (biennial) of the North Carolina State Fisheries 

Commission Board, published in 1916, it is stated that large quantities 

of scallops were taken from Bogue Sound, the vicinity of Harkers 
Island, the mouth of Newport River, and other*sections, and were 

shipped daily from Beaufort and Morehead City in the winter 
months at good prices. In the second report (1918), after data from 
tax returns had become available, the scallop industry is described as 
one of the leading shellfish industries. In the single season of 
1917-18 more than 54,000 gallons of scallop meats were shipped in 
spite of the dearth of scallops from the neighborhood of Harkers 
Island, long an important source of supply. Bogue Sound is stated 
to be the principal source and to have suffered comparatively little 
diminution from the long, hard freeze of the winter of 1917-18, 
which was highly destructive in the Harkers Island section. The 
price one shipper received (1917-18) varied from $2.25 to $4.82 per 
gallon. There were 612 licensed scallop fishermen. The modern 
industry evidently was well under way. 

EXTENT AND VALUE OF THE PRESENT-DAY FISHERY 

State fishery statistics are reported biennially. Figures for quan- 
tity of scallops are not estimates, but are calculated from the tax 
paid per gallon. Naturally they are not greater than they should be. 
Scallops used locally, for which no tax is paid, are not included. 
Data given, unless otherwise stated, are for a 2-year period. From 
December, 1917, to May, 1928, the quantity varied from 38,607 to 
165,338 gallons, and the value, according to State estimates, from 
£115,821 to $496,014. 

In the State report for 1922-1924 it is estimated that 2,000 men and 
women found employment in the scallop industry. This probably is 
a conservative estimate. The average number of scallop fishermen 
employed during this 2-year period, as shown by paid license fees, — 
was (07 per year. The estimated dollar value of boats and apparatus 
actually in use in the scallop fishery, as shown by the third, fourth, 
fifth, and sixth reports, was as follows. A lower estimate does not 
mean a smaller investment, but simply fewer boats used in the fishery 
during the period. It is also to be noted that the boats used in the 
scallop fishery are used for crabbing and fishing also. 

Estimated value of boats and apparatus used in scallop fishery (from State 
reports) 

1918-1920 1920-1922 1922-1924 1924-1926 

County | | 
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NATURAL HISTORY OF THE SCALLOP * 

SHELL 

The peculiar shell outline, nearly circular except for the built-out 
or “eared” hinge section (see photographs of scallop shell, figs. 1 
and 2), eenerally is sufficient to characterize a bivalve as a seallop. 
The ribs or ‘ays, spreading fanlike from the umbos, or beaks, and 
not so much thickenings as corrugations, help to give strength with 
lightness to the thin but hard shell. The upper or - left valve or half 
shell is cupped, less deeply and is much darker than the lower or 
right valve, sometimes termed the “ breast” by scallop fishermen. 
The valves are secured, one to the other, at the long, straight hinge 

Fic. 1.—Exterior view of left and right valves of a scallop shell. The lower or 
right valve, shown at the right, contains the byssal notch 

by a flexible strip, the ligament, and, in part, by the thick, pyramidal 
cartilage, the principal function of which is, springlike, to open the 
shell when it is not held closed by the adductor muscle. 

SOFT PARTS 

The general shape and arrangement of a number of the soft parts 
are shown in the accompanying photograph. (Fig. 3.) In general, it 
may be noted that the spread-out arrangement, the lack of fusion 
into a relatively homogeneous mass, 1s ‘unusual in food mollusks. 
The mantle, one lobe of which lines each valve, is notable for its 
muscular border with numerous tentacles and eyes. 

3 For more detailed accounts the reader is referred to A Report upon the Scallop Fish- 
ery of Massachusetts, by D. lL. Belding, Boston, 1910; Shellfish Industries, by J. L. 
Kellogg, Henry Holt & Co., New York, 1910; and A Contribution to Our Knowledge of 
the Morphology of Lamellibr: wneh Moliusks, by J. L. Kellogg, Bull., U. S. Fish Commission, 
vol. 10, 1892. The Habits, Anatomy, and Embryology of the Giant Sea Scallop (Pecten 
tenuicostatus Mighels), by G. A. Drew (University of Maine Studies No. 6, 1906), is 
excellent for this allied form. 
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HABITAT 

The bay scallop in North Carolina frequents chiefly grassy flats 
and shallow sloughs in sounds, harbors, and estuaries where the 
water is relatively salt. Occasionally it is found in open, muddy 
places, and even in the ocean. It grows faster and to a larger size 

near the outlets and other places where there is a good flow of water. 
The consistent variation in size for near-by areas affords evidence 
that, after an early stage of growth, extensive shifting of scallops, 
if it occurs at all, is unusual. Even large scallops swim, but only 
for short distances. 

SWIMMING 

The ability of the scallop to swim is one of its most interesting 
characteristics and probably is responsible for its economic impor- 

Fig. 2.—Seallop shell. Interior view of left and right valves 

tance. Observation reveals the fact that in swimming a scallop does 
not move with the hinge foremost, as would be expected from the 
action of clapping the shell, but with the free or ventral margin 
forward, as if the animal was biting its way through the y rater. 
This method of progression results from the action of the dallop 
in closing the mantle around most of the free margin of the shell 
just before it is closed, so that two jets of water are “directed hinge- 
ward and the animal is forced in the opposite direction. To give 
these jets sufficient force, the adductor muscle (the “edible ” portion 
of the scallop) has been developed to a great size. Hence, if it 
were not for its habit of swimming, the scallop doubtless would be 
used as little for food in this country as are various neglected 
shellfish. 

The habit is to swim to the surface and then along it for a little 
way. Occasionally a scallop, when disturbed, will close its shell 
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with a snap without first closing the mantle and dart a short dis- 
tance along the bottom, hinge foremost. This process is not re- 
peated and is not seen often. With this species and in this region 
swimming would seem to be more a means of protection than of 
transportation after an early stage of growth. On numerous 0c- 
casions the writer has failed to secure half-grown scallops because of 
their habit of swimming seemingly for the purpose of escape. 

Fic. 3.—A bay scallop lying on its right side, with the left valve, left gill, and most 
of the left mantle lobe removed. AM, adductor muscle; B, byssal notch (over- 
grown by small oyster) ; C, cartilage; DD, digestive diverticula overlying stomach ; 
F, foot; G, gill; H, hinge; K, excretory organ or kidney; MM, mantle margin 
with eyes and tentacles along outer edge and other tentacles at inner edge; Pda, 
palps; Pe, pericardium; R, rectum; VM, visceral mass, containing male and 
female genital organs and several folds of the intestine 

VISION 

The possession of sight is hardly less interesting than the ability to 
swim. The functioning of the numerous, beautiful eyes seems to be 
limited to the perception of movement. It was observed* that a 
sudden increase in illumination (as by flashing a light on a scallop 
when its shell was open at night) produced no effect, but that if an 
object was so moved that its shadow fell on the eyes of the scallop, 
the shell was closed quickly. When a starfish was placed in one glass 
aquarium and a scallop in another adjacent,® the scallop, although its 

4See Memoir on Pecten, by W. J. Dakin, Appendix, Report for 1908, Lancashire Sea- 
fisheries Laboratory, Liverpool, 1909. 

5 See Studien Uber den Tons. VI. Die Pilgermuschel, by J. von Uexkull, 112. Zeit. 
Biol., 58. 
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enemy stood before it, gave no reaction until the starfish moved. The 
scallop then thrust out its long sensory tentacles to investigate. Ex- 
perimental study of the vision of scallops is difficult because the 
animal quickly becomes accustomed to stimuli and fails to respond. 
It is reasonable to suppose that vision has been developed or im- 
proved in connection with the ability to swim, which would render it 
especially useful for protection. 

FEEDING 

Scallops, like oysters, clams, and other bivalve mollusks, feed upon 
minute organisms obtained from water drawn into the shell. The 
active beating of the minute, hairlike cilia on the gill filaments pro- 
duces water currents that, when the shell is open, cause a steady 
circulation of water into the shell, through the gills, and out of the 
shell. The gills strain food from the water, pass it to the palps, 
through which it is drawn, still by ciliary currents, into the mouth, 
esophagus, and stomach. 

BREATHING 

Respiration or aeration of the blood occurs not only in the gills 
but also in the mantle lobes, which are very thin and well supplied 
with blood vessels. Both gills and mantle are bathed with the cur- 
rent of water drawn in by the action of gill cilia. 

REPRODUCTION 
a 

In the bay scallop both sexes are present in one individual. Eggs 
and sperms are to be found in the tissue of the visceral mass, but in 
separate areas. In mass, the sperms are white or cream colored, 
the eggs pink or even red. To observe the gonads it may be neces- 
sary to rub off the epithelium, which often is pigmented so heavily 
as to obscure the underlying tissue. Although the writer has se- 
cured, experimentally, the fertilization of eggs of one individual 
by sperms of the same individual, it is supposed that self-fertilization 
occurs seldom. Spawning may be considered to be autumnal, al- 
though it begins as early as midsummer and continues as late as 
January. Both eggs and sperms are cast into the water, in which 
the eggs drift and the sperms swim actively. When a sperm comes 
in contact with an eee, fertilization occurs and development begins. 

DEVELOPMENT 

After fertilization, the minute egg, about three-thousandths of an 
inch in diameter (0.08 millimeter), divides and becomes a 2-celled 
embryo. In a few hours repeated divisions develop a complex mass 
of cells, the outer of which possess cilia that, by their beating, cause 
the embryo to swim about. Soon after this a primitive mouth 
appears at one end and a whiplike appendage at the other. This 
stage may be attained in less than a day. Development up to this 
point has been wholly differentiation. No outside nourishment has 
been secured and no growth made. 

18635—28———2 



180 U. S. BUREAU OF FISHERIES 

From the swimming embryo an even more actively swimming larva 
develops, eventually with a somewhat clamlike bivalve shell (the 
larval or prodissoconch shell) and a highly developed swimming 
organ, the velum. Although different organs are involved, feeding 
is essentially like that of adults. 

The succeeding stage corresponds to the early “spat” or “set” 
stage of the oyster. However, the scallop is smaller than the oyster 
during this period of development and is not permanently attached 
but able to crawl, swim (in the manner of the adult), and float on 
the surface film with foot extended. By means of the byssal gland 
in the foot, it is able to attach itself by threads (the byssus) to eel 
grass or other objects. It can break and remake the byssus at will. 
During this period simple gills, a few eyes, and a shell more like that 
of the adult, with long, straight hinge but without the ribs, are de- , 
veloped. Ribs appear and the adult shell begins to form when the 
animal is about one twenty-fifth of an inch (ar millimeter) in diame- 
ter. Gills beconfe more complex, eyes more numerous. The foot 
becomes relatively small and insufficient for locomotion but retains 
the byssal gland and, to a late stage, the ability to secret a byssus. 

sROW TH 

Among economic bivalves the scallop is remarkable for its rapid 
growth. Marketable size is attained in a year or even less. In the 
more favorable areas a diameter of 3 inches may be attained in a 
vear. Nearly all of the commercial crop consists of scallops from a 
year to 20 months old. 

LENGTH OF LIFE 

The bay scallop is decidedly a short-lived form, but the full, 
natural length of life in North Carolina is not known definitely. 
Doctor Belding, ° working in Massachusetts, found the limit to be 30) 
months, and that very few live to be 2 years old. Under present 
conditions few live to be 2 years old in North Carolina. However, 
that means little, for nearly all are caught by the time they are 18 or 
20 months old. A few scallops live to “be 2 vears or more old. Ex- 
treme destruction of adult scallops by seallop fishermen makes it 
difficult to tell what proportion would survive if spared by man. 
There is some indication that a considerable proportion would 
survive to be 2 or nearly 2 years of age. 

ENEMIES AND DESTRUCTIVE AGENCIES 

The principal natural enemy of the scallop seems to be the star- 
fish. The scallop falls a comparatively easy prey to this persistent 
predacean. Protection for the scallop hes in its power of perception 
and locomotion. The starfish annually destroys large numbers of 
scallops in North Carolina but is not known to be a menace in any 
locality. 

® A Report upon the Scallop Fishery of Massachusetts, by D. L. Belding. Boston, 1910. 
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The oyster drill (Urosalpinx) is named by Belding as one of the 
principal enemies of the scallop. Comparatively little evidence of 
destruction by this form has been noted in North Carolina. Through 
a large portion of the scallop-producing areas it is distinctly un- 
common. Large gastropods destroy commercial bivalves but are 
relatively harmless to the sc allop because of the latter’s quickness and 
swimming ability. 

Ducks and other water birds sometimes are destructive of small 
scallops. Whether this destruction is ever serious in North Caro- 
lina is not known. One bird, the herring gull, destroys many large 
scallops, which it catches at low tide. The scallop is cracked open 
by being dropped from a considerable height onto the beach. From 
fall to spring it is a common sight to see herring gulls in flocks wait- 
ing over the scallop beds or busily catching and cracking them 
when the water over the flats has become sufficiently shallow. 

Scallop embryos and larve are preyed upon by the usual predatory 
microscopic forms i cpaiated with them and by plankton feeders. 
Destruction by enemies presumably is much greater in these stages 

than later, but is unavoidable, unless in artificial culture. 
It is probable that some fish are somewhat destructive of small 

juvenile scallops, but the principal enemy of the bay scallop is man. 
Destructive agencies other than enemies are freshets and cold. 

Heavy freshets may be very destructive. Severe cold weather, es- 
pecially if accompanied by low ebb tides, sometimes does much 
damage. Trade wastes or heavy sewage discharges are not yet 
serious factors in destruction in North Carolina scallop waters. 

FOOD VALUE 

Because only the adductor muscle is eaten, the nutritive proper- 
ties of scallops differ considerably from those of oysters and claths. 
Protein content is higher—more than twice as high as that of oysters 
and the highest of any of the food mollusks of real commercial im- 
portance in this country. The content of glycogen cr “animal 
starch ” generally is good, about equal to that of oysters. Fats, never 
prominent in bivalves, are very low in analyses of scallops. Many 
substances present in small amounts in various parts of the body, 
meluding vitamins, are lost with the parts discarded. 

The accompanying table of analyses by Atwater and Bryant is 
taken from Marine Products of Commerce Chester) The total 
solids content is thus seen to vary from 17.2 per cent to 22.2 
per cent and to average 19.7 per cent, which probably is fairly rep- 
resentative for North ‘Carolina scallops. However, a great decrease 
in salinity may be accompanied by a decrease in total solids to 
about 14 per cent. Examination of the table shows that on a dry 
basis the protein content varies from about 65 per cent to about 90 
per cent and averages 75 per cent. This abundance of protein makes 
the relative elycogen content (excellent on a wet basis and indica- 
tive of the food value to the consumer) low. On the assumption 
that substantially all the carbohydrate content is glycogen it works 
cut at about 5 to 25 per cent, with an average of 17 per cent. 
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Chemical analysis of scaliops (Atwater and Bryant) 
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Scallops usually are served fried. In North Carolina they also are 
stewed and creamed and are excellent so, if not made tough by too 
long cooking. Scallop fishermen and some others, including the 
writer, enjoy them raw. 

DISTRIBUTION OF SCALLOP GROUNDS 

Scallop grounds ordinarily worked commercially are confined to 
Carteret County and extend from the neighborhood of Davis Island, 
in Core Sound, to the western part of Bogue Sound. Well-known 
erounds are Great Shoal, Horsepen Slough, Great Marsh Slough, and 
Harris Lump in Core Sound; Shell Point, lying between Core Sound 
and Back Sound; Twelve o’Clock Shoal and Bottle Rum Point in 
Back Sound; North River; Carrot Island, Town Marsh, and Pivers 
Island in Beaufort Harbor; Gallants Point, Great Shoal, and Oyster 
Shoal in Newport River; Tar Landing Bay, Hicks Slough, Hicks 
Shoal, Blind Island, and Sally Bell Shoal in lower Bogue Sound; 
and Drum Shoal, Dog Island, Wood Island, Long Island, Jim Shoal, 
and Lovetts Marsh in central and western Bogue Sound. The larger 
scallops are found in Beaufort Harbor, Newport River, and lower 
Bogue Sound. 

In the season of 1916-17 scallops were taken in considerable num- 
bers near Ocracoke (Hyde County) and Hatteras (Dare County). 
Again, some time between 1920 and 1922 scallops were taken near 
Ocracoke, and they were reported from Hatteras in 1927-28, but as 
not being taken commercially. Commissioner Nelson states that 
scallops reported for Onslow County during this later period must 
have been Bogue Sound scallops, presumably handled through 
Swansboro. 

Recently scallop distribution in Carteret County has been extended 
considerably. In the season of 1926-27 scallops were taken in Core 
Sound off Atlantic, off Cedar Island, and as far as Harbor Island. 
Again, in 1927-28 they are being taken commercially as far north 
as Atlantic. 

APPARATUS AND METHODS FOR TAKING SCALLOPS 

Scallops are taken by dredging and raking. In parts of the area 
raking alone is allowed. In the remainder dredging is permitted 
and is almost the sole means of capture. The rake used is a narrow 
one with six long tines, the type known in some parts of the country 
as a potato digger, but here is called a peanut digger. A small wire 
screen or basket may be fitted to the rake to aid in the retention 
of scallops. The dredge is a light one, of about 2 bushels capacity, 
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without teeth and fitted with a twine bag, i in the upper portion of 
which large gaps are left for the passage of excess eelgrass, etc. 

The raker wades over the flats while the tide is not too high, 
raking as he goes. After him he drags, by means of a line tied to 
his waist, a washtub, commonly of galvanized iron. (See figs. 4 and 
5.) The scallops are dropped from the rake into the tub. On an 
exposed flat, at low tide, the scallops may be dropped first into a 
bucket. From the tub the scallops are dumped into a flat-bottomed 
skiff anchored near by. Generally the rakers, wearing hip or thigh 
boots or breast-high wading pants, work only, from mid-ebb to mid- 
flood tide. However, occasionally they work right through high 
water from one low water to the next. 

Fic. 4.—Scallop rakers wading on the scallop flats at Beaufort, N. C. Skiffs are 
anchored near-by and tubs are towed from the waist. ‘The bureau’s terrapin 
pounds are to be seen in the foreground 

Nearly all dredging is now done with motor boats. These vary 
from flat- bottomed, open skiffs, fitted with the smallest of 1-cylin- 
der engines, to V- bottomed (dead rise), cabined craft about 35 feet 
long, with engines of considerable power (“ long-haul” boats; figs. 
6 and 7). Rarely dredges of the usual size are worked from skiffs 
by poling the skiffs. In the past it was the custom to operate very 
small dredges from rowboats. 

According to present practice, dredge lines are not attached di- 
rectly to the dredge boat but to a pole, which is fastened across the 
boat while dredging is In progress and is stowed lengthwise at other 
times. Four dredges are most common. Small boats sometimes use 
three or only two (fig. 8). Large boats, in addition, tow a skiff, 
which carries a pole with four dredges. The Core Sound dredger 
fastens the pole forward, so that the dredges, with. lines of equal 
length, trail about even with the boat’s stern. By means of small 
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lines running to the dredge lines he lifts the dredges with compara- 
tive ease. Great skill, however, is required, for the shallowness of 
the water, which gives this system its great advantage, introduces 
a special hazard in loss of the dredge or more serious trouble from 
entanglement of line or dredge bag with the propeller. Accordingly 
the Bogue Sound dredger prefers to place the pole pretty well aft 
and the dredges well astern and to endure the consequent greater 
labor and time spent hauling the dredges. 

’ Tonging for scallops is not allowed in the raking area and is not 
practiced to any important extent in the other areas. Scoop nets 
are reported as having been in use for taking scallops in 1897. 

Fig. 5—Scallop rakers at work on a flat left bare at low ebb tide. Pivers Island 
and the bureau's laboratory in the distance 

PREPARATION FOR MARKET 

Scallops are brought in alive and opened or * shucked ” ashore or 
in scallop houses over the water. Sometimes the opening is done 
at home, more frequently in small buildings constructed for the pur- 
pose (fig. 9). The better of these are equipped with benches and 
special stall-like “ boxes,” in which the shucker stands (fig. 10). 
If the scallop fisherman and his family do not do the opening, he 
hires it done at the rate of 50 cents per gallon of meats. 

The scallop seems to be unique among land and water animals in 
that only one muscle (the adductor muscle of biologists, the 
“heart ” of scallop fishermen) is eaten. This is practicable because 
of the relatively huge size of this muscle. Other parts presumably 
are discarded because their appearance is not considered attractive. 
Doubtless the tough mantle margin and possibly the gill axis would 
prove undesirable, but why other parts should not be edible is not 
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plain. In some countries all of the soft parts are used. Americans 
who have eaten them prepared have pronounced them excellent. 

Shucking or opening is much as follows: A scallop is held, top 
side up, in the left hand with the hinge away from the shucker. The 
knife, usually a wooden-handled oyster knife, inserted at the side 
not far from the hinge, cuts the adductor muscle close to the upper 
shell, and throws this shell back. The region of the stomach is then 
seized between knife and thumb and the undesired soft parts re- 
moved in one motion in such a way as to leave the muscle standing 
by itself. The mus- 
cle is then cut off 
close to the lower 
shell and dropped 
into a container. 
The rejected — soft 
parts may be cast 
into a tub to be used 
for Af ents liz.er sor: 
thrown with the 
shells and dumped 
with them into the 
water. The chief 
knack in scallop 
shucking hes in re- 
moving the unde- 
sired soft parts 
deftly, without tear- 
ing, Nm one motion. 
Severing the muscle 
close to the shell, 
top and bottom, also 
is Important. 

Scallop meats or- 
dinarily are sold un- 
der three grades, 
known as “medi- 
ums,” “large me- 
diums” or “extra 
mediums,” and 
A ” = Fic. 6—Small seallop boat with two dredges aft and the 

large. The term. pole lying along the port side 

“jumbos”  some- 
times is applied to the largest sizes. Very small scallop meats are 
termed “smalls.” There seems to be no definite basis for separating 
the different grades. In one sample count made by the writer 224 meats 
were found in a quart of * mediums,” 180 in a quart of “ extra medi- 
ums,” and 113 in a quart of “large.” In another count 127 were 
found in a quart of “ extra mediums,” and in a third (in March) 241 
in a quart of “ mediums ” and only 63 in a quart of “ large.” 

To restrict responsibility for soaking or swelling, scallop meats are 
now (1928) held unwashed till sold to the dealer, who thus assumes 
entire responsibility in this ‘matter. 

In the past it has been necessary to ship scallop meats by boat 
from the various points on Core and Bogue Sounds to Beaufort and 
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Fic. 7.—Small, medium, and large scallop dredge boats at anchor; oyster 
schooner in the distance 

lic. 8.—Small scallop boat with ropes from twe dredges attached to the pole 
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Morehead City, where nearly all the dealers are located. The boats 
brought the buyers, who purchased for some dealer. Other dealers 
had local men buy for them and shipped by freight boats. Generally, 
several buyers would be present at a time and bid for the scallops. 
Great improvement in roads now makes it possible to ship by truck. 
This is done from Marshallberg, Atlantic, and other points on Core 
Sound. At these points scallops may be auctioned as of yore or 
trucked to Beaufort or Morehead City to be sold to the dealer who 
will pay highest for them. At present (1928) there is a local dealer at 
Marshallberg. lags 

The dealer washes and drains the scallop meats and places them in 
tin gallon containers. For shipment, the containers are packed with 

Fic. 9.—Scallop houses and scallop boats at Marshallberg, on Core Sound 

chipped ice in barrels, fish boxes, half boxes, or (for hotels, restau- 
rants, etc.) in special packing cases that hold 3 to 8 gallons. 

MARKETING 

Nearly all shipments of scallops are made to northern cities, of 
which New York and Boston are the most important. It has been 
stated that New York is the better market for the larger grades and 
Boston for the smaller. Scallops are sent both on order and on con- 
signment. Only a small quantity is shipped within the State. 
From this it is evident that marketing, although it is affected 

greatly by local conditions, is not a local problem. Competition from 
other sections must be met. On the other hand, Carolina production 
bulks large enough to affect northern prices. When local production 
has been low prices have been high, and when local production was 
high prices have been lower. Although Carolina scallops were plenti- 
ful in the fall of 1927, it was thought that prices would be high, be- 
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cause northern bay scallops were reported to be scarce. These high 
prices were not realized, whether because of high local production, 
abundance of Nova Scotian and other sea scallops, a better yield of 
northern bay scallops than was anticipated, or some other factor or 
factors, the writer is not prepared to state. 

It would seem that proper advertising could be made so to expand 
the scallop market that there would be no danger of overproduction. 
In a country as large as this an annual output from a principal pro- 

ducing area of 75,000: 
or 100,000 gallons of 
choice sea food should 
not cause a “glut.” 
The demand should 
exceed the supply, 
even without special 
advertising. Perhaps 
if production were 
not so uncertain, this 
would be the case. 
For the scallop, that 
Ise a) DIGk =a os 
counteract it, a more 
diversified market 
that includes many 
inland towns (as does 
the oyster market) 
seems desirable. 
Many inland towns 
are little or no far- 
ther away than Bos- 
ton. Under these cir- 
cumstances, New York 
and Boston dealers, 
retaining the princi- 
pal trade, would not 
be called upon to take 
more scallops than the 

Fic. 10.—Ext rior of scaliop house with shovel, scallop demand warrants. an 
dredge, and opener’s box. The large gashes in the ? 
dredge bag are for the escape of vegetation. The box advantage to them, 
Dee eee ae eee the wet floor and from shells the shippers. the seal- 

lop fishermen, and so, 
in the end, to the public. It seems that this greater market can not 
be obtained without advertising. With modern containers and 
methods of packing, etc., it seems within reach. 
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PRICES AND WAGES 

There is comparatively little information as to shippers’ prices 
for scallops. In the State report it is stated that the largest dealer 
in 1917-18 received from $2.25 to $4.82 per gallon. Wholesalé prices 
are said to have been as high as $5 or $5.50 in recent years. During 
the present season (1927-28), up to mid-February, prices ranged 
about as follows: Mediums, $1.50 to $2.25 (chiefly $1.75 to $2.25) ; 
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large mediums, $2.50 to $3.25 (chiefly $2.50 to $38); and large, 
$3.50 to $4. Prices increased somewhat after this time. 

In the very early days of the shipping industry the scallop fisher- 
men sold their catch to dealers by the bushel. The price is said 
to have been as low as 25 cents. Apparently, by 1897 they sold 
generally by the gallon. For that year the price paid to the scallop: 
fishermen is given as 40 to 45 cents. Since then there has been a great 
increase in price. In February, 1928, one of the largest shippers 
furnished the following data as to prices paid the fishermen during 
the season: Mediums, $1 to $1.20; large mediums, $1.50 to $2; and 
large, $2.25 to $2.50. Since then, large scallops have brought as 

high as $2.75 and even $3. Prices have not been as high this year as 
in some recent years. 

At the beginning of the season a raker might take enough scal- 

lops to shuck 4 to 6 gallons. These would bring him from $6 to $15, 

depending upon the percentage of large mediums or of large meats, 
the current price, and the quantity. The charge for shucking would 

be $4 to $6. The wage return for a day’s scallop fishing thus figured 
would be $4 to $12. By mid-February of this year, the catch per 
man per day dropped, according to various reports, to about 1 gal- 

lon, which brought $2.25 to $2.50. Somewhat larger or smaller 

catches may be taken. By mid-March or even earlier catches as 
small as half a gallon are not at all unusual. 

Dredging is a more complicated matter, because the cost of opera- 
tion and the wage for the boat should be considered, and these vary 
greatly. If, with scallops plentiful, one man with a dredge boat 
catches 40 bushels of scallops, which yield 15 gallons of meats worth 
$1 a gallon, which cost him $7.50 for shucking, $7.50 is left for gaso- 
line and oil, wear and tear of gear, and wages for boat and man. 
Tf a gallon of meats were to be obtained from 2 bushels of scallops.. 
the return for expenses and wage of boat and man would be S10: 
for a day of almost frantically hard work. <A better price helps 
even more than a better yield, for it does not affect the charge for 
shucking. Although catches up to about 60 bushels a day may occur 
now and then, 40 bushels is a good day’s work. Small scallops from: 
dredging areas, and which the writer shucked about the time the 
season opened, yielded from 21% to a little over 3 pints per bushel. 
Because scallop fishermen know the areas where scallops giving the 
best yield of meats are to be found, doubtless many large catches of 
scallops that yield half a gallon to the bushel are taken early in the 
season. Later yield per bushel, size, and price improve but the 
catch becomes much smaller. Sample catches made on February 
27, 1928, by Marshallberg dredgers and sold there for $2.50 a gallon 
were in gallons, as follows: 614, 214, 5 (2 men), 7 (2 men), 3, 714. 
12 (2 men), 314, 134, 1514 (2 men), 514 (2 men), 714 (2 men). 
4 (2men). The gross return per man thus varied from $5 to $18.75: 
a day. The deduction for shucking reduces these figures to $4 and 
$15, respectively, to cover expenses, wear and tear, overhead, and. 
wage. a 

The standard pay for opening scallops (1927-28) is 50 cents per 
gallon of meats. This is an increase of 10 cents a gallon over the 
rate prevalent a few years ago and of 3714 to 40 cents over that re- 
ported for the seventies and eighties. An expert may open a bushel 
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of scallops an hour, or possibly a little more, if they are large. These 
may yield as much as a gallon per bushel, or only 214 pints, possibly 
even less. The demand for hired shuckers occurs principally early 
in the season when catches are large, and from the dredgers, who 
make much larger catches than do the rakers. At this time a bushel 
yields less than it does later in the season. The average size of 
scallops taken by dredgers is small, so that, even if they give a good 
yield per bushel, many must be opened in order to make a gallon. 
Therefore, the rdle of the professional shucker can scarcely be h well- 
paying one; although he or she might make $5 a day, probably $2 
to $3 would be more representative. 

LEGAL REGULATION OF THE FISHERY 

The act of 1915, chapter 85, established the Fisheries Commission 
Board, placing upon it not only the usual responsibility for law en- 
forcement but also the unusual duty of fisheries regulation, making 
it virtually a tisheries legislature. In 1917 scallod regulation was 
initiated both by act of the assembly and by rule of the board. The 
assembly provided for a dealer’s license fee of $5, an individual 
scallop fisherman’s fee of $1, and a dealer’s tax of 10 cents per gallon 
of scallops (Vater reduced to 5 cents a gallon, effective December, 
1922). In July, 1917, the board passed a rule providing for a 
closed season on taking scallops (except for local consumption) 
from April 15 to December 1, making it obligatory to return to 
the water immediately all scallops measuring less than 2 inches 
from hinge to “mouth,” forbidding the soaking or swelling of 
scallops or the selling or offering for sale of soaked scallops, and 
restricting the number of dredges per boat and man. In October, 
1919, the board further regulated the fishery by prohibiting dredg- 
ing or tonging in an area extending from Spooners Point, in Bogue 
Sound, to the east end of Carrot Island, in Beaufort Harbor. From 
1922 to 1924 an additional closed season during the last 15 days in 
December was put into effect. 

In the summer of 1925, because of the general great scarcity of 
scallops, the writer advised that the usual taking of scallops for 
local consumption be prohibited. |Accordingly, this was done, and 
an indefinite closed season was established. In January, 1926, on 
the further advice of the writer, the season was opened for a short 
period, sufficient for harvesting the crop of market scallops. The 
next scallop-fishing season opened on January 3, 1927, and closed 
on April 15. The present season opened December 1, 1927, and 
closed May. 1, 1928. 

CONSERVATION 

Fisheries conservation may be either active or regulatory. Regu- 
latory conservation seeks to conserve by restricting the season, es- 
tablishing size limits, specifying type or size of gear, and creating 
fishery zones. Probably there are few important fisheries that do 
not have and need regulation. Regulatory conservation should be 
based on knowledge of the biology of the species involved and of 
practical fisheries considerations. Active conservation seeks to coun- 
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teract the work of man and of other enemies or destructive agents 
by taking physical measures to improve propagation, gr owth, and 
survival. It is applied extensively to oysters and to a limited ex- 
tent to clams. As far as the writer knows, it has not been attempted 
to protect scallops on a scale of any great consequence. 

, 
ACTIVE CONSERVATION 

Active conservation of commercial bivalve mollusks may be either 
public or private. In northern States conservation of the oyster 
is left mainly to private enterprise (oyster culture). In the South, 
so far as it is carried on, it is chiefly a State enterprise. Whether 
public or private, it consists essentially in planting “ cultch” for 
the attachment of matured larve, the distribution of young or 
“seed” to the growing grounds, the provision or maintenance of 
spawners, and protection against enemies or destructive agencies. 
Active conservation may be very elaborate, especially as a ‘private 
enterprise, and become merged with work that is not strictly con- 
servational but intended rather to improve the market product. 

The most striking and probably the most important phase of 
oyster culture (except the provision or maintenance of a supply of 
spawners) is the provision of cultch, for which, in England and 
America, oyster shells are used chiefly. In general, this planting 
of cultch can not be done advantageously for the ‘scallop, which 
attaches itself by a byssus principally to eelgrass. Transplanting 
for growth and the provision or maintenance of spawners offer the 
best means for improvement. 

Certain areas produce large and valuable scallops. If these be- 
come depleted, probably they could be stocked advantageously with 
young scallops from less-favored growing areas, particularly if the 
latter are well stocked. It is even possible that, when scallops are 
crowded on a given area, it would be wise to thin them (to plant 
areas no more favorable for growth). The planting of areas already 
well stocked is not recommended. 

Maintenance of a supply of spawners over a large area is merely 
the maintenance (as by proper regulation) of the supply of com- 
mercial scallops. Because of the shortness of their hfe, spawners 
can not be maintained by setting a quantity aside, as may be done 
with longer-lived forms. However, it is possible that, when areas 
are depleted, it would prove advantageous to stock them with even 
a limited quantity of scallops to act as spawners. Belding believed 
that on one occasion he was very successful in doing this on a small, 
nearly inclosed area. It is probable that he was, but it is by no 
means certain that such success may be expected even in such a 
favorable area as that in which he experimented, still less in an open 
one. Little or no “set” may result, or it may be carried elsewhere.’ 
Nevertheless, providing scallops for spawning in extensive depleted 

7In the summer of 1924, before spawning had more than begun, substantially all the 
North Carolina scallops except those on the beds off Morehead City were killed. In 1925 
there were almost no year-old scallops there, but there was an abundance of them at 
Pivers Island, 2 or 3 miles away, and enough for commercial purposes at more distant 
points in Beaufort Harbor and in one place in upper Bogue Sound. ‘Thus, if these scallops: 
off Morehead City did propagate successfully, it was to the benefit of other areas. 
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areas, if stocking to obtain a commercial crop is not practicable, is 
worth trying. 

Protection of the scallop from its natural enemies is a difficult 
matter. Starfish can be caught on oyster beds or on bare or shelly 
bottom with a “star mop” or “tangle,” but not on a scallop bed 
unless the vegetation is scarce. The only known really effective 
method of fighting the drill is to clean the bottom, taking up drills 
and all, culling out and replanting shellfish of value, and letting the 
rest remain on the shore till all the drills are dead. This, again, is 
generally impracticable with scallops. Of course, if scallop ‘culture 
ever becomes as highly developed as northern or Old World oyster 
culture, the situation will be changed greatly and these or other 
means of fighting the enemies may be found to be applicable. Scal- 
lops on shallow ‘flats might receive some protection from the occa- 
sional shooting of herring gulls, but this enemy is protected by the 
migratory bird act. Happily, the harm done by all these enemies 
is moderate. 

Destructive agencies other than enemies are freshets and severe 
cold. Wastes, particularly industrial wastes, in some places very 
destructive to shellfish, are not a menace to ; scallops in North Caro- 
lina. In the future, this condition may be altered and the need for 
protective measures may arise. If the ‘danger from severe cold were 
sufficiently serious some economic protection might be obtained by 
first taking scallops from shallow water or flats exposed at low tide. 
Transfer of scallops from stich areas to deeper waters is not practi- 
cable under present conditions. Protection from freshets could be 
had only by providing some sort of dam across estuaries, etc. (which is 
not practicable), and by improving channels, cutting additional 
inlets, or enlarging present ones (which could give only a measure 
of relief). 

The principal deterrent to private scallop culture seems to be the 
fear of loss from extensive migration. Because they possess the 
ability to swim, it can not be said positively that scallops will not, 
under some circumstances, make extensive migrations. It can only 
be stated that in the region studied scallops habitually shift little 
after their first growth period, and that, consequently, movement 
from a suitable area is not to be expected. One difficulty encoun- 
tered is the briefness of the period that scallops will survive out of 
water. It would be necessary to shift “ seed ” quickly and in neither 
too cold nor too hot weather. The shortness of their life offers 
special hazards, particularly if one depended upon reproduction by 
his private stock. Another danger is the loss of small scallops from 
the shifting of eelgrass, particularly in. autumn. Probably the 
greatest danger from natural causes is from freshets. 

In addition to these inherent difficulties are those of law or custom. 
Presumably, areas that even occasionally produce scallops in paying 
quantities could not be set aside permanently for private use. There 
would seem, however, to be no reason why an area bare of scallops 
should not be leased on an anmual basis until the immediate region 
in which it lies again produces naturally. Danger of loss from in- 
roads of scallops, “especially in areas near public beds or centers of 
population, must be considered. 

— 
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Against these difficulties, certain striking advantages are opposed. , 
Seallop growth is so rapid as to be without parallel among com- 
mercial bivalves. Seed planted in the spring would be marketable 
the next winter after increasing several fold in bulk. It is this fact 
that makes annual leasing practicable. The relatively high price of 
scallops obviously is an ‘attractive feature. Lf the ‘scallop farmer 
were not too dependent upon scallops for his current income, while 
the naturally produced product remained the chief source of supply, 
advantage could be taken of the market and top prices obtained. 
In addition, it might prove feasible to ship direct to hotels, restau- 
rants, and retailers and so absorb wholesalers’ and jobbers’ profits. 

CONSERVATION BY REGULATION 

Although occasional smali-scale attempts have been made to estab- 
lish or reestablish scallops in various areas in various regions, sub- 
stantially all really serious attempts to conserve scallops “have been 
by regulation. In North Carolina these have consisted in the estab- 
lishment of a closed season, of a minimum size, of zones (one where 
raking only is allowed and others where dredges may be used), and 
in limiting the width of the rake and the number of dredges that 
may be operated per boat and man. 

With regard to zoning and limitation of equipment, the investiga- 
tor has little comment to make. Their value probably lies more in 
their appeal to the scallop fishermen and their effect upon rate of 
marketing than in their ability strictly to bring about conservation. 
Under certain circumstances regulation as to minimum size might 
be very important. The most important feature is the limitation put 
upon the duration of the scallop-fishing season. This varies con- 
siderably from year to year. The present season, as stated elsewhere, 
opened December 1, 1927, and closed May 1, 1928. The number of | 
wpen days per week varied from two to six. In addition to a winter 
season, it is customary to allow scallop fishing for local consumption 
during summer months. Fortunately, the biology of the bay scallop 
in North Carolina is such that all that can be done by regulation can 
be done very simply by the establishment of an open season, which 
begins when scallops about 1 year old have completed spawning and 
closes before the younger generation has attained sufficient size to 
induce marketing. If such a season be established, regulation as to 
type of gear and open days per week (through their effect upon rate 
of catch and exhaustion of the crop, very important for profitable 
marketing) and the establishment of a minimum size become of no 
importance for conservation. It is only when the season is longer 
that regulation as to minimum size may be helpful, and then the 
difficulties are serious.* 

Because scallop spawning continues into January, an open season, 
to be fully effective, should not begin before the middle of January. 
However, ordinarily comparativ ely little harm results from opening 
the season immediately after January 1. If the season is to be opened 

8 When considering conservation regulations for a commercial species it is well to bear 
in mind that their primary purpose is economic and, therefore, that conservation that in 
the long run is not economic is not justified. In order that it may not defeat its very 
purpose, it may be necessary to reduce its effectiveness to sonie extent. 
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earlier, December 15 would be an appreciably better date than Decem- 
ber 1. If the season is to open early in December, it would be ad- 
yantageous for purposes of conservation and probably of marketing 
to restrict scallop fishing to two or even one day per week. Later, for 
effective marketing and good average employment, it would be desir- 
able to limit the catch while scallops are abundant, presumably by 
regulating the number of open days. 

Unless protection be based largely on a minimum-size limit (a very 
eal matter because of variations in size between individual 
‘allops and between the scallops of various areas and because of the 

aeehicnte of enforcement), the scallop-fishing season should be closed 
sufficiently early to prevent the marketing of the young scallops. 
This is something that can not be determined definitely from a 
knowledge of scallop growth or other aspects of scallop biology. 
The human factor enters into the problem. To learn something of 
this, the writer examined commercial catches early and late in April 
and has found no evidence of appreciable utilization of young 
scallops. It therefore seems that the extension of the open season 
through April is not dangerous. 
Due vigilance should be exercised by officials having regulatory 

power. Thus, if either the crop of market scallops or “of young is 
very small, the season should not be opened, regardless of immediate 
financial loss, till observation shows that spawning has been com- 
pleted. If at any time there seems danger of serious destruction of 
the young, the season should be closed early, even though many 
marketable scallops would thereby be left. 
From the conservation standpoint, summer scallop fishing is 

decidedly dangerous to the welfare of the fishery. It results in 
the destruction of scallops before they have spawned to an important 
extent and is an attack upon the only year class present in any 

abundance. The small size and general lack of “fatness” of the 
summer scallop means that relatively large numbers are needed to 
provide a given bulk of meats. A ereat increase in “total yield ” 
1s prevented. At present, the industry is sustaining this harmful 
practice. If the region increases in popularity as a summer resort, 
the drain may become too great. Whether this happens or not, if 
scallops become scarce, summer fishing should be stopped entirely. 

It can scarcely be emphasized too much that scallops of not more 
than 2-year classes are present in quantity at one time and that 
if these are destroyed in any region the race of scallops in that region 
is obliterated. 

It is recommended that a regulation be put in force peate the 
scallop-fishing season from some time in the spring (May 1 seems 
not too late) until J anuary 1. A close watch should be kept on scal- 
lop conditions in order that emergency measures may be adopted 
when‘necessary. If the season is opened in December, the rate of 
catch during this month should be kept low, preferably by limiting 
the number of open days to two or even one day a week. 

NEW INLETS 

Probably no topic arouses more interest among scallop fishermen 
than that of new inlets. The writer believes that the creation of new 

OO 
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inlets is urged by the scallop fishermen less in the hope that new 

territory will thus be added or that scallops will become more numer- 
ous than in the belief that a superior article of commerce, a larger 

scallop, will be produced. ‘This has been especially the case, during 
the present (1927-28) season, with scallop fishermen of upper Bogue 

Sound, where scallops are abundant but generally small. It is 
claimed that an inlet, by increasing the strength of the tide, would 
result in the production of larger scallops. 

The evidence seems clear, indeed, that the desired tidal improve- 
ment would result in larger scallops. However, there are many 
things to consider. The expense of cutting a new inlet would be 
large; whether or not it would remain open is uncertain; and what 
the result and effect would be if it were to remain open is doubtful. 

Fic. 11.—A scallop protector ready for work. Swift State boat used in scallop 
patrolling 

An inlet may have little effect upon the tides (as seems to be the 
case in Pamlico Sound). If strong tides develop, the bottom may 
be changed greatly and areas suitable for scallops be reduced corre- 
spondingly. If the bottom itself is not changed greatly, biological 
bottom conditions may be. Thus if, on the opening of a new inlet, a 
scallop flat regularly were left bare at low tide, it might be trans- 
formed into an oyster rock. Although, doubtless, in individual cases 
considerable benefit would result from the existence of effective new 
inlets, it should not be forgotten that the special wealth of the sounds 
is due to the fact that they are largely shut off from the sea and that 
therefore too numerous tidal inlets are to be avoided. In the case of 
upper Bogue Sound, some increase in tidal flow may be expected from 
the enlargement of the inland waterway channel. 
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SUMMARY 

1. Because scallop fishing generally is confined to one county (Car- 
teret), 1s active when other fisheriés are slack, and yields a high- 
priced product, the scallop industry is very important locally. 

2. Scallops were used by Indians before the coming of white men. 
Many years ago a considerable local summer trade was developed at 
Beaufort, possibly reaching its height in 1860. Shipment of scal- 
iops, begun in the sev enties, did not become an important, regular 
industry until about 1912 or 1913. 

3. Since 1917, the return from the “gallon tax” has furnished 
reliable statistics as to quantity of scallops shipped. From Decem- 
ber, 1917, to May, 1928, the quantity for a 2-year period varied from 
38,607 to 165,338 gallons. According to State estimates, the biennial 
value to the fishermen has been from $115,821 to $496, O14. 

4. Scallops spawn principally in the fall. Growth is very rapid. 
In one year scallops attain maturity and, under favorable condi- 
tions, a diameter of 3 inches. Nearly all scallops are taken before 
the close of the market season—before the majority are more than 
20 months old. A few survive to be 2 years old or a little more. 

5. Starfish and herring gulls are enemies of scallops. Heavy 
freshets do much damage. Severe cold weather sometimes is 
destructive. 

The fuel value and the protein, carbohydrate, fat, ash, and 
water content of scallops (adductor muscles), as determined by At- 
water and Bryant, are given. The protein content is high—about 
15 per cent. Locally, scallops are eaten fried, stewed, creamed, and, 
eh some, raw. 

Scallop grounds are located in Core Sound, Back Sound, Beau- 
seek Harbor, Newport River, and Bogue Sound. 

8. Scallops are taken by hand raking and by dredging with small 
dredges from motor boats of small or moderate size. Special 
sees of rigging the dredges are employed. 

). Scallops are opened ashore, either at home or in small scallop 
ee by the fishermen and their families or by “openers” paid 
by the gallon. Scallops are auctioned locally or shipped to Beaufort 
or Morehead City to be sold to the dealer who will pay the most. 
Trucks are replacing boats for local transportation. Dealers wash, 
pack, ice, and ship the scallops to northern markets. 

10. The majority of scallops are shipped to New York and Boston. 
Prices vary greatly, apparently largely because of fluctuations in the 
local supply. It seems reasonable ‘that if a more diversified market 
could be made available, as by proper advertising, much of the 
fluctuation in price might be avoided. 

11. Wholesale prices are said to have been as high as $5 or $5.50 
per gallon in recent years. During the present season (1927-28) 
shippers received as little as $1.50 per gallon for “ mediums ” and 
up to $4, perhaps more, for “ large” scallops. Scallop fishermen 
received from $1 to $3 per gallon during the 1927-28 season. This. 
might mean $1.25 to $12 a day for rakers and $4 to $15 a day for 
dredgers, depending upon the catch and the price. At 50 cents a 
gallon, openers ordinarily make from $2 to $3 a day, $5 being about 
the maximum. 
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12. Legal regulation of the scallop fishery is recent (1917) and 
includes a closed season, a minimum size, a rule against soaking 
scallops, and the establishment of raking and dredging areas. The 
fee for a dealer’s license is $5 and for a scallop fisherman’ s license 
$1. <A tax of 10 cents a gallon on shipped scallops was reduced later 
to 5 cents. 

18. Conservation may be either regulatory or active. Especially 
favorable growing areas might be stocked advantageously by trans- 
planting commercial numbers of small scallops to them, which will 
spawn before being taken up. If this is not practicable, planting 
with a small quantity for spawning purposes only holds some hope of 
justification. 

Factors favorable to private culture are rapid growth and high 
price. Unfavorable factors are danger of loss from natural causes, 
danger of destruction by fishermen, lack of suitable grounds that 
are not natural scallop ground, and, possibly, public sentiment. 
Danger of loss from the migration (swimming) of scallops probably 
would be the least hazard to be faced. 

All or nearly all that may be accomphshed by regulatory con- 
servation may be performed by a proper closed season. This should 
start in the spring before the young scallops are marketable and end 
when they have completed spawning. A closed season from May 
1 to January 1 is recommended. 

The cutting of new inlets frequently is urged by scallop fishermen. 
These are very expensive and their effect is uncertain. 

O 
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INTRODUCTION 

A conspicuous characteristic of the work of the division of scien- 
tific inquiry during 1927 is the continuity of effort and aim applied 
to the major investigations undertaken. ‘These have been largely a 
continuation of work begun in previous years along the main lines 
laid down at the beginning of each investigation. Rather than indi- 
cating a lack of initiative, however, this condition is most favorable, 
for it indicates (1) the adoption of a carefully planned program of 
research designed to solve the problems of the fisheries and (2) free- 
dom from interference or pressure from outside special interests that 
require continual shift of project and personnel, with consequent dis- 
ruption of program and loss of efficiency, which so often characterizes 
research in Government institutions. Fishery problems are so com- 
plex and the investigations necessarily are so intricate that only 
persistent and continued work by a competent staff of investigators 
can hope to secure results of practical application, and the present 
combination of circumstances—a well-organized staff of enthusiastic 
and contented workers, supported by public appreciation of their 
efforts and of the results obtained—is extremely favorable for con- 
tinued productive work of great value. 

1 Appendix VI to the Report of the U. S. Commissioner of Fisheries for 1928. B. F. 

Doc. 1044. 
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The present state of the bureau’s biological investigations may be 
shown by the following list of projects continued and completed. 
The titles given are not descriptive but merely indicate the field in 
which work is conducted. Details of the investigations may be. 
gained from the following pages. 

Projects continued: 5 Projects continued—Continued. 
Cod. Scallops. 
Mackerel. Mussels. 
Smelts. Terrapin. 
Larval fishes. Summer laboratory work by vol- 
Texas shore fisheries. untary workers. 
Alaska salmon. Projects completed: 
Columbia River salmon. Oceanography of the Gulf of 
Alaska herring. Maine. 
Trout culture. Food habits of sharks. 
Pond culture. Coregonide of Great Lakes. 
Pathology of fishes. Pollution in upper Mississippi. 
Wisconsin lakes. Keokuk Dam and fishes of upper 
Oysters. Mississippi. 
Clams. Chesapeake Bay fishes. 

During the past year several lines of investigation have shown 
unusual success in the application of scientific principles to practical 
problems. 

The salmon investigations have continued to yield detailed informa- 
tion concerning the routes of migration and the success of spawning 
escapement in the various localities, which has been used as the basis 
for modifying or improving the regulations of the fishery in the 
interest of conservation, 

The investigations on the diseases of fish are continuing to prove 
their practical importance. The causes of diseases that annually 
have taken heavy toll of the output of many hatcheries throughout 
the country are yielding to continued research, and the pathologist 
has rendered valuable aid in advising hatchery superintendents in 
the prevention of devastating epidemics. d 

Investigations of the marine fisheries of the Atlantic coast are 
showing extremely promising results, especially 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. Although these factors 
appear to be beyond the control of man, the prediction of their occur- 
rence (which, as a result of these studies, appears to be possible) will 
be of great economic benefit to the industry. 

Another outstanding accomplishment of the year was the perfec- 
tion of methods of artificial propagation of the fresh-water mussel, 
a shellfish that yields the raw material for millions of dollars worth 
of pearl buttons manufactured annually from the shells. Natural 
processes of propagation are extremely wasteful, and until now arti- 
ficial methods have been almost equally hazardous and doubtful of 
results. The new process of cultivation, in which the parasitic stage 
has been eliminated entirely, makes possible the production of com- 
mercially significant quantities of young mussels grown to a stage at 
which survival is fairly certain. Moreover, the process can be con- 
trolled, a desirable stock can be selected for spawning, and the 
progeny can be planted in the most favorable localities, either on 
public grounds or on privately controlled beds, making mussel farm- 
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ing by private enterprise possible and assuring an abundant supply 
of raw material for the button industry of the Middle West. 
Two important projects were undertaken during the past year, 

both of them major investigations, although each undoubtedly will 
develop into a number of subordinate and related investigations dur- 
ing the coming year. These are an investigation of the fisheries of 
the Great Lakes, with special reference to Lake Erie, and an investi- 
gation of the fisheries of the Middle Atlantic coast from Cape Cod 
to Delaware Bay. The appropriation for “ inquiry respecting food 
fishes ” was increased by $10,000 for the purpose of investigating the 
condition of the fisheries of the Great Lakes to discover the causes 
of the alleged decline in productiveness and to devise corrective 
measures. Dr. John Van Oosten, who has had several years’ expe- 
rience in herring work on Lake Huron, was placed in charge of 
this inquiry and with assistants began a general survey of the Great 
Lakes in July, 1927. Because of the urgency of the problems found 
in Lake Erie and the economic importance of the fisheries in that 
lake, a program of observation and experimental fishing was under- 
taken there with the intention of extending the investigation to other 
lakes later. 
A similar increase was made in the appropriation for an investiga- 

tion of the fisheries in the Middle Atlantic region, with special refer- 
ence to the pound-net and weakfish fisheries on the Long Island and 
New Jersey coasts. R. A. Nesbit began a survey of the region in 
July, 1927, and later made detailed observations of the landings at 
several points during the course of the fall fishery. During the 
winter the collection and analysis of past records of the fishery were 
undertaken to determine the seasonal changes in the fishery and the 
variations in abundance that may be expected. It is hoped to dis- 
cover the causes of these variations and, if they be due to destructive 
or immoderate fishing rather than to natural causes, to offer recom- 
mendations to State legislatures for an effective system of fishery 
regulation. Plans have been made for stationing observers at sev- 
eral important ports of landing throughout the region, where sys- 
tematic studies of the fishery will be conducted throughout the 
season. 

The demand for new investigations has continued to exceed the 
facilities of the bureau, but is significant in reflecting public appre- 
ciation of its work. The appropriations for scientific investigations 
have nearly doubled in the past four years; the appropriations for 
the fiscal year ending June 30, 1928, exceed those for 1924 by 92 per 
cent. The expansion in activities of the division may be judged by 
the annual appropriations, which are shown in thousands of dollars 
in the following table: 

| 
Inquiry 

ake tae food Salaries | Total | Increase pin 

fishes increase 

Ae eS Sa ta aed Sis Rs ES ee 40 51 OUs |S 2sa es eete Ce eee 
DiGi US Gs eR ECR Sea is SS cee ee ee eee 38 80 118 27 30 
LEME <0 ee I i De ee ee ee 43 86 129 11 9 
peter be ee oe cee ee Se eee 56 88 144 15 12 
iI Pare 5. A ee al 5 TAS SMO Se iee voth Mee een See alia eae er ay 83 92 175 31 22 
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A further index to the growing realization on the part of the 
public of the need for technical advice in the management of fishery 
resources may be found in the greater tendency shown by State gov- 
ernments and other organizations to cooperate with the bureau in its 
investigations. Such cooperation has increased materially both in 
extent and effectiveness. During 1927 the States of North Carolina, 
Georgia, Alabama, Texas, Minnesota, Michigan, Wisconsin, Ohio, 
Washington, Oregon, and California offered such cooperation. 

In addition, contact with the fishery departments of foreign govy- 
ernments has been maintained through the agency of the North 
American Committee on Fishery Investigations, an international 
body including representatives of Canada, Newfoundland, France, 
and the United States. Two regular meetings of the committee were 
held during the year—the twelfth meeting, held in Washington, 
D. C., on April 28, and the thirteenth, held in Toronto, Canada, Octo- 
ber 19, 1927. At each of these meetings representatives of Canada, 
Newfoundland, and the United States were present, and matters per- 
taining to the fisheries of the North Atlantic region (especially those 
for cod, haddock, and mackerel), as well as general investigations of 
the oceanography of the region, were considered in detail. Late in 
the year there appeared, as the first publication of the committee, a 
paper on the “ Statistics of the catch of cod off the east coast of North 
America,” by O. E. Sette, which embodies the record of the yield of 
this fishery in the western North Atlantic from 1880 to 1926. 

Despite the expansion of the activities of the division of inquiry 
and the increased appropriations that make this greater service pos- 
sible, there is urgent need for the adoption of a definite and carefully 
organized plan for the extension of activities that will cover a suffi- 
cient period of time so that the work may be coordinated in the inter- 
est of efficiency so as to produce maximum results. It is extremely 
desirable that congressional sanction be secured for a far-reaching 
program designed to include, within the next five years, additional 
projects of research on the major fisheries in virtually all sections of 
the country. With such assurance of a permanent program of de- 
velopment, opportunist methods could be abandoned, fortuitous 
expansion avoided, and future sound development would be assured. 
An essential part of this program of development should include 

provision for increasing the permanent staff of the division. The 
acquisition of competent and experienced investigators is of utmost 
importance in maintaining a high standard of efficiency. Fishery 
investigations require men of specialized and highly technical train- 
ing. Unlike other technical branches of the Federal service, in which 
experts may be secured from among the graduates and faculties of 
agricultural, engineering, and technical colleges, the Bureau of Fish- 
eries must depend largely upon investigators who come to the service 
with little or no practical experience in fishery research. Highly 
trained biologists, such as professors and graduate students in uni- 
versities, among whom the bureau’s investigators must be sought, are 
not tempted by offers of temporary employment, regardless of the 
salary paid. It is imperative, therefore, that a permanent staff of 
senior investigators be maintained intact in order to carry to success- 
ful conclusion and practical application the intricate and extended 
investigations required. 
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The following progress reports, covering the more important in- 
vestigations conducted by the division during the calendar year 1927, 
were prepared in the main by the investigators. 

ATLANTIC AND GULF COAST INVESTIGATIONS 

COD, POLLOCK, AND HADDOCK 

The investigation dealing with the habits of the cod, pollock, and 
haddock was continued by means of tagging experiments throughout 
1927. The total number of fish tagged was 11,028. A statistical sum- 
mary of operations up to the present time is given in the following 
tables: 

Cod, pollock, and haddock tagged from 1923 to 1927 

1923 1924 1925 1926 1927 | Total 

BINGE DGEOMCHUISCS sone oop tee nee ees aa nee 7 9 16 4 11 47 

DAaysOWACiHalnsMinpe. 22) sas anne ene ean an 43 51 76 23 64 257 

Hoursrof actual fishing 22-3252 2222-2 333 | 320.5 461 167 | 428.7 | 1,710.2 

Number of cod tagged-_-_------ 7,618 | 6,209 | 10,420 | 3,565 | 8,851 | 36, 663 

‘Total number of fish tagged 
Number of fish recaptured up to Dec. 31, 1927__.------ 332°) 548° | 1,072 141 134 2, 227 

Catch of tagged fish, according to localities 

Locality 1923 1924 1925 1926 1927 | Total 

Tye Nore 2 ee ae eG Se eee ee etal (es ae ees a ae 167 167 
Massachusetts: 

Southion@ane Codeeets 2). Eke eo 10,231 | 4,384 | 6,143 | 1,730] 6,123 | 28,611 
GAO COVE Se yorey Clore eae ee ee eee 13 163 O04 | ae 68 558 

New Hampshire 8 13h eee oe bee ee 13 
NVEQINIO = S85 8 = if 8, 798 1, 412 1, 839 17, 842 
Georges Bank 1, 103 . 726 1, 829 
Cashes Ledge NE ES eee Be Ae SE SN ee Ss ee ee Se el ee ee 546 546 
TSUGTE Neath )B Mg cee eae Mee PS RR SS ee ee ee eee 9 eee 1, 559 1, 559 - 

BIS Cet ene ee ea es eee ds Wa dat ee 10, 348 | 15,260 | 4,245 | 11,028] 51,125 

In addition to the 2,227 fish with tags that were recaptured, 108 
with tag “ marks” were taken by the vessels Halcyon and Albatross 
II. These latter fish had lost their tags but showed unmistakable 
evidence of having been tagged. A summary of all fish recaptured 
is given in the following table: 

Summary of recaptured fish reported up to December 31, 1927 

Recaptured 

1923 1924 1925 1926 1927 | Total 
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Summary of recaptured fish reported up to December 31, 1927—Continued 

| Recaptured 

1923 1924 1925 1926 1927 | Total 

Pollock tagged: 
Cs IRR Red ae iene eS AE LR ee Uy 25 7 Ze wees 45, 
1924 2 ey ee te Bie ed oe ie {a ie Bo 4 21 a UP | fe eae 26 
a Lt ys ee AE eS 2h a As Se gee See 2 EE eae RR ode Es TES WO 7 7 2 16 
1926.2 222 Se es ee ey RA ee i See Os Se: eee ere wee 3 
1927. 222 39 Bete ec Se ee EY oe 2 eS ape el es cee eee 

11 29 35 10 5 90 
| 

Haddock tagged: 
OS SARS a es es Sn ee 2 cen es ee ae ee tS Pee eens s- 
19DASe SW cet a ne ee ee. eee ee 14 39 3 58 
1925.22 =. Sob SRS EES SEU Sy Aes eee 34 31 5 70 
1926.22 o2 Scns 5 ee ee en ee ee eee 11 15 
VO o on aan seen tt Jo sceese eee hen eee ee a i ee 95 Bae 3 3 

eae 19 74 37 22 152 

Grand’total--- 2. = eee oe 170 344 | 1,008 483 330 2, 335 

There are records of 44 cod recaptured a second time, the first 
recapture having been made by one of the tagging vessels, which 
returned the fish to the water. No marked pollock or haddock were 
caught more than once, with the single exception of pollock No. 
16418, mentioned in previous reports, which was recaptured three 
times. 

Not included in the preceding tables are 946 cod tagged at Woods 
Hole, Mass., on January 6 and 7, 1926, of which 20 have been recap- 
tured; and 422 cod tagged on January 3, 1927, of which 8 have been 
recaptured. These fish were caught near by during November and 
held for their spawn at the bureau’s biological station. 

Scale samples have been taken from all fish tagged during and 
since 1924, and about 1,000 of these have been studied. Although 
it appears possible to secure from the scales desirable data on age 
and growth, definite conclusions as to these factors can not yet be 
stated. One of the chief difficulties encountered in the study of cod 
scales lies in the interpretation of evidence of early growth. To 
assist this study, quite a number of small cod, 2 to 9 inches long, 
were taken by bottom trawls in the vicinity of the tagging grounds. 
It is very likely that a careful study of this material will be of value 
in determining the age of older fish. 
Tagging from 1923 to 1925 was done by the Halcyon, on the shore 

grounds from Nantucket Shoals to Mount Desert, Me. The Albatross 
ZI, a larger and more seaworthy vessel, replaced the Halcyon in 
1926. Operations did not commence that year until August, when 
the first cruise was made offshore to the northeastern part of Georges 
Bank and Browns Bank and Cashes Ledge were fished. In Novem- 
ber, a tagging cruise was made to the Cholera Bank, between northern 
New Jersey and western Long Island. 

One of the chief difficulties encountered in the present investigation 
has been the great loss of tags from the fishes’ tails, even during the 
first year. Two years ago this loss was conservatively estimated at 
about 60 per cent for the first year, but more recent data have raised 
this to 70 per cent. This loss made it imperative to modify the 

eae i ee ee eee | 
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present method of tagging. Beginning in October, 1927, therefore, 
certain fish were tagged on the lower jaw, in a place where the 

tag penetrates between the dentary and articular bones. It is thus 
held rigidly and can not drop off as the result of softening and 
wearing away of the tissue, as happens in the case of the tail. Un- 
fortunately, the jaw bones of large cod grow so close together that 

a tag can not penetrate, so that this method is confined chiefly to 
fish less than 30 inches in length. - 

The outstanding results of the fish tagging up to December, 1927, 
were as follows: 
Nantucket Shoals.—This has been one of our most important tag- 

ging grounds each year from 1923 to 1927. Each fall the cod here 
have migrated to the shore waters of Rhode Island, Long Island, 
and New Jersey. Many have been recaptured in the Chatham 
Ground-South Channel region, but only stragglers have been re- 
ported from north of Cape Cod or on Georges Bank. A large pro- 
portion of the fish were recaptured on Nantucket Shoals (where they 
were tagged) one or two years afterwards. : 

Cholera Bank, N. ¥ —The first cod-marking in the present investi- 
gation, west of the New England States, took place on this bank 

_ November 14 to 21, 1927, when 166 fish were tagged. This was done 
to learn something of the cods’ movements after they had migrated 
here in the fall from the grounds off southern Massachusetts. Four 
of these cod had been reported recaptured up to the end of Decem- 
ber, as follows: November 17, Jones Inlet, N. Y.; November 21, 

_ Bradley Beach, N. J.; December 11, Ambrose Channel Lightship, 
N. Y.; December 26, Easthampton, N. Y. The recapture made off 
Easthampton is of particular interest, for it is the first evidence 
obtained showing that some cod that migrate to western Long Island 
in the early fall return eastward before the end of the year. 
Stellwagon Bank, Massachusetts Bay—A few cod have been 

tagged here each year since 1923 (except 1926), the total being 156; 
of these, two were recaptured off Cape Ann, two off Rockaway, N. Y., 
and one off Atlantic City, N. J. There is an indication, therefore, of 
a migration both north and south of Stellwagon. 

Portland to Boothbay Harbor, Me—Cod were tagged within this 
sector from 1923 to 1925. As has been stated in a previous report, 
most of the recaptures were local, but a few tagged cod migrated 
offshore to Jeffreys Ledge and Platts Bank, while one each was taken 
at Dennis (southern Massachusetts), Stellwagon Bank, and Grand 
Manan, New Brunswick. 

Platts Bank.—Cod were tagged on this bank each year since 1923, 
with the exception of 1926. There have been recaptured 19.2 per cent 
of the 218 cod tagged in 1924 and 19.3 per cent of the 604 tagged in 
1925. All of the 159 recaptures were taken locally except nine, which 
migrated, one each to Harpswell, Me., Chatham, Mass., Nantucket 
Shoals, and South Channel; there were two each to Cashes Ledge 
and Jeffreys Ledge. On the basis of these returns, very little migra- 
tion from Platts Bank was noted, although local intensity of fishing 
must have been great. 

No cod were tagged on Platts Bank in 1926, and when fishing was 
resumed there in 1927 it was found that fish were very scarce. In- 

16147—28——2 
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stead of tagging from 50 to 150 cod per day, as was done prior to 
1926, the following results were obtained in 1927: April 25, in 7 hours 
35 cod were tagged; July 14, in 1 hour 2 cod were tagged; July 25, 
in 6 hours 5 cod were tagged; October 1 and 2, in 9 hours 37 cod were 
tagged, all caught with 6 lines fishing. An effort will be made to 
determine the cause for the apparent depletion in the stock of cod in 
this locality. 

Mount Desert—A large proportion of the cod have been tagged 
in this region each year since 1924, inclusive. Nearly all recaptures 
were made locally, but enough records have been received to show 
that a small migration to Nova Scotia occurs each year. Only one 
cod tagged here was taken as far south as Nantucket Shoals, and 
only a straggler has been reported recaptured from as far down as 
Ipswich Bay. Local fishing is intense, for 36.3 per cent of 308 cod 
tagged in April, 1925, and 24.4 per cent of 1,303 tagged in May were 
recaptured. However, the returns from tagging done here at other 
times are somewhat smaller than these figures. 

Cashes Ledge—tThe first fish marking was done here during 
1927, when 321 cod, 128 pollock, and 97 haddock were tagged from 
September 29 to October 3. 

Georges Bank.—Operations commenced here in August, 1926, when 
1,014 cod, 28 pollock, and 66 haddock were tagged on the northeast 
part of the bank. Another cruise to the same vicinity was made in 
September, 1927, when 477 cod, 42 pollock, and 207 haddock were 
tagged. The returns from the cod are as follows: Of those tagged in 
1926, four were recaptured—two on Georges Bank (one on the south- 
eastern part), one on Browns Bank, and one off Block Island, R. I. 
Of those tagged in 1927, two were recaptured—one on Georges and 
one on La Have Bank. Although these returns are small from so 
many fish tagged, they suggest that Georges Bank cod migrate in 
all directions. The bank is so large, however, that the results of this 
experiment, carried out on the northeastern part, may not obtain for 
the bank as a whole. 

Browns Bank.—The first tagging was done here in August, 1927, 
when 940 cod, 24 pollock, and 595 haddock were marked. Only one 
recapture, a cod, had been reported up to the end of December. This 
fish was taken on the east coast of Nova Scotia off Iron Bound 
{sland, Lunenburg County. 

Information concerning the migration of pollock is not sufficient 
to permit of definite conclusions. The 90 returns of fish tagged from 
1923 to 1927 show that 69 were recaptured locally (in many cases a 
year or more after tagging), 7 were recaptured about 20 to 30 miles 
away, and 14 had made long migrations. Of these latter, 11 tagged 
on Nantucket Shoals migrated as follows: Georges Bank, 2; Cashes 
Ledge, 1; vicinity of Cape Ann, 3; Penobscot Bay, 1; Petit Manan, 
1; and Nova Scotia, 3. Jeffreys Ledge pollock migrated, one each, to- 
Matinicus and Sable Island, and a Portland fish migrated to Mount 
Desert. 

Of 152 haddock records, a number were incomplete, 23 fish had 
made long migrations, and the rest were taken locally. From had- 
dock tagged on Nantucket Shoals, four were taken around Cape Ann, 
one on Georges Bank, one on Platts Bank, and one off New Bruns- 
wick. Quite a few were caught in South Channel, these being re- 

oh A jee cli 
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garded here as local recaptures. From fish tagged off Mount Desert, 
Me., long migrations were made as follows: South Channel, 2; 
Georges Bank, 1; Jeffreys Ledge, 1; Portland, 1; Platts Bank, 3; and 
New Brunswick, 2. Other miscellaneous migrations include Booth- 
bay Harbor, Me., to Platts Bank, Stellwagon, and Georges Banks; 
Boone Island to Boston Lightship; and Stellwagon Bank to Platts 
Bank and Chatham. 

This work was efficiently conducted by William C. Schroeder under 
the general direction of Dr. H. B. Bigelow, of the Museum of Com- 
parative Zoology, Harvard University. It is planned to continue 
the investigation in 1928. 

SMELTS OF NEW ENGLAND 

Early in the year an illustrated paper entitled “The Smelts,” by 
William C. Kendall (Bureau of Fisheries Doc. No. 1015), was pub- 
lished. It comprised a general account of the natural history, fish- 
cultural propagation, and conservation of the Atlantic smelt, with a 
history of the smelt fisheries. Prior to and at the time of publication 
of this document a suplemental paper by the same author was in 
process of preparation. This second paper embodies additional facts 
pertaining to these fish. It embraces the important points in their 
taxonomic history, a discussion of the relationship of the different 
nominal species of the genus Osmerus, age, growth, and racial pecu- 
harities of the salt and fresh water smelts of eastern North America. 
The problem of relationship of the smelts, particularly those of fresh 
water, is very complicated and perplexing. Some ichthyologists 
have regarded the European and American smelts as specifically 
identical. Others have pronounced them distinct species, although 
admitting that they are very closely related. As concerns the Ameri- 
can marine smelt, the conclusion is reached that only one species can 
be recognized, notwithstanding the group differences that are shown 
only by averages of the individual variations. 

The smelt of fresh waters present a still more difficult problem. 
The smelt of each lake are peculiar to their particular lake, in that 
they show structural differences from those of other lakes. With 
them, too, the range of individual variation is wide; but the differ- 
ences (shown only by averages of individual variations) can not be 
regarded as even admitting them as subspecies, for there is not the 
requisite intergradation but rather an apparent medley of differ- 
ences. : 
From a fish-cultural standpoint, the most important question to 

answer is that of the relationship of the two size classes of smelts 
that occur in some lakes and not in others. However, sufficient mate- 
rial representing the various localities has not been available to 
solve the problem positively. It is questionable, even, whether it 
could be solved by any amount of preserved or dead material. Ex- 
perimentation with living fish would seem to yield more satisfactory 
results. However, there is evidence that there have been two lines of 
development in fresh-water smelt, which began with the divergence 
from the ancestral common stock before the fish became landlocked. 
The group variations of each lake are what might be expected to 
result from isolation and restricted interbreeding. 
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The situation is paralleled by several other kinds of fish; for 
example, the “ yellow pike” (Stizostedion vitrewm Mitchill) and the 
blue pike (S. glawcwm Hubbs), two whitefishes of northern Maine 
(Coregonus clupeaformis Mitchill and @. stanleyi Kendall), the large 
and “ dwarf” long-nosed suckers (Catostomus catostomus Forster and 
C. nanomyzon Mather), and the large and “ dwarf” common sucker 
(C. commersoni Lacépéde and C. utawana Mather). Very probably 
there are others that have not been recognized. The evidences of 
divergence are: 

1. Sharply distinct range in size of adult breeding fish. 
2. Difference in spawning time. 
3. Difference in character of food (at least in one lake, where the 

food of each class has been studied). 
4. Age of the fish, as determined by scale reading. The “small” 

breeding smelt are 2 and 3 years old, and the “large” smelt are 3 
years old and upward to 5 or 6 years. 

5. There are a number of small structural differences that distin- 
guish the “small” smelt from the “large” smelt of each lake, but 
both the large and small smelt of each lake differ somewhat from 
those of othtr lakes (the two size classes of only two lakes, Sebago 
and Green, have been studied). 

In view of the foregoing facts, which are discussed in detail in the 
report now about completed, the logical procedure in fish-cultural 
distribution is to regard each of the two size classes as distinct species, 
whether or not the facts and figures permit them to be regarded so 
taxonomically. 

During the spring of 1927 collections of both large and small 
smelt were received from Green Lake through the division of fish 
culture. The large smelt were collected from. May 8 to 11 and were 
the last of the run. There were 275 specimens, ranging from 131 to 
285 millimeters in total length. Of these, 49 were “females ranging 
in length from 173 to 285 millimeters and averaging 224.4 millimeters. 
They were 3, 4, 5, and possibly 6 years old. No 2- -year fish were 
present, 

Of the large collection of small smelt taken in the last part of April 
and first part of May, a run of only 6 days, 1,463 individuals were 
measured and examined. They ranged from 71 to 106 millimeters 
in total length. There were only 94 females in the lot. The fish 
were 2 and 3 years old. The largest 2-year-old fish was 100 milli- 
meters and the smallest 3-year-old was 90 millimeters long. Many 
spent fish had their stomachs gorged with smelt eggs. - 

In the spring of 1927 there was virtually no run in the brooks, 
which for several years have been under observation during the 
spawning run of salt-water smelt. Although the usual number of 
boys and men were on the brooks almost every night, quite positively 
not over 100 smelts in all were taken. 
A peculiarity of the run that did occur was the fact that most of 

the fish, even at the beginning of the run, were large 3 and 4 year old 
temales, whereas usually the fish are comparatively small and chiefly 
2-year-old males at the beginning of the season. This fact suggests 
that either but few eggs of the spring of 1925 hatched or else the 
fish did not survive. So far as the two brooks under observation are 
concerned, the probability is that there was no hatch, inasmuch as 
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the intensive and abusive fishery each year must prevent many fish 

from breeding. During the session of the Maine Legislature last 

winter an effort was made to secure the passage of a bill providing 

adequate protection for the smelts of Maine in the fresh-water por- 

tions of brooks frequented by salt-water smelt for breeding, a thing 

which they never have had. The, bill did not reach the committee, 

although it was approved and recommended by the United States 

Commissioner of Fisheries. 

MACKEREL 

During 1927 the investigations on the mackerel fishery, in coopera- 

tion with the division of fishery industries, were continued by O. E. 

Sette, assisted by E. W. Bailey. R. A. Nesbit, R. A. Goffin, and 
Thomas Quast also were engaged on this investigation during the 
season. As in the previous year, the program consisted principally 
of the simultaneous collection of biological and statistical data on the 
mackerel fishery to provide information as to the life history of the 
species, the fluctuations in abundance, and the cause of such fluctua- 
tions. 

During the 1927 season observers were stationed in the principal 
mackerel-receiving ports, where they interviewed the vessel fisher- 
men and secured data on locality, dates, and size of catch, and meas- 
urements of sampies of the mackerel landed. During this period 
1,181 trips of mackerel seiners were recorded and samples from 1,135 
of these were measured. This constituted catch data on approxi- 
mately 75 per cent of the quantity of mackerel landed and measure- 
ments of samples from 74 per cent. Similar data were collected from 
the mackerel retters. In all, 36,263 measurements were made and 
scales were collected from 2,898 specimens. 
An incomplete analysis of the 1927 data indicates that during the 

past season the mackerel of the 1923 year class continued dominant 
in the catches. This is the third season in which this dominance has 
been well marked, leading to the conclusion that spawning seasons 
since 1923 so far have failed to produce sufficient mackerel to make 
an appreciable showing in the commercial catch. Also, the 1923 age 
group is beginning to decline in abundance, as indicated by a slightly 
smaller catch in 1927, the decrease, compared with 1926, being ap- 
proximately 12 per cent. Thus this investigation is providing an 
accumulation of information as to the number of years in which good 
catches may be made of the offspring of an unusually good year class, 
and by collecting this information we are beginning to understand 
the effects on the commercial fishery of unequal birth rates from year 
to year and the mortality in subsequent years. 
The steamer Albatross IJ was detailed to the mackerel work for 

about two weeks in May and was engaged in making tow-net hauls 
and taking other oceanographic data along the coast between Cape 
May and Cape Cod. Forty-one stations, distributed on the conti- 
‘nental shelf between the coast and the 1,000-fathom contour, were 
visited. Remarkably good catches of mackerel eggs and larve were 
made at virtually all stations. The greatest concentration was found 
between the 20 and 40 fathom contours and in the area off New 
Jersey and Long Island. The greatest number of mackerel eggs 
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taken in the one-half-hour tow of a 1-meter tow net with No. 0 mesh 
was 156,000. The greatest number of larve was 7,500. The average 
number per one-half-hour tow was 17,300 eggs and 695 larve. Dur- 
ing June and July additional collections were made by the Albatross 
IT incidental to the cod-tagging program in the Gulf of Maine. 
These tows were taken too late in the season to yield a large number 
of eggs, but good catches of postlarval forms were taken. Judging 
from these results, the spawning season was fairly satisfactory; 
whether it was worse or better than normal can not be determined, 
for we have no data for other years for comparison. ” 

The appearance of unusual numbers of juvenile mackerel in the 
pound nets near Newport, Woods Hole, Nantucket, and Province- 
town leads us to believe that the production of mackerel in 1927 and 
their survival through the embryo and larval stages were unusually 
successful. ‘These will have reached “tinker” size in 1928 and in 
1929 should be of good commercial size. Future observations will 
show whether or not the abundance of eggs and larve and the un- 
usual appearance of juvenile mackerel in the pound ‘nets presage an 
important year class in the commercial fishery. 

Tagging operations were virtually discontinued in 1927. The tags 
used in previous seasons were found to have undesirable effects on 
the fish, and therefore we have attempted, unsuccessfully so far, to 
develop a more suitable tag. : 

FISHERIES OF THE MIDDLE ATLANTIC STATES 

Funds were made available at the beginning of the fiscal year 
ended June 30, 1928, for an investigation of the fisheries of the 
Middle Atlantic States. Very little is known concerning the extent 
to which ‘the catch of the important food fishes in this region is 
subject to fluctuations from year to year, nor are the life histories 
of these fishes sufficiently well known to make it possible to deter- 
mine the causes of such fluctuations as occur. The object of the 
investigations now being conducted is to determine the safe maximum 
capacity to withstand depletion that is provided by each natural 
population unit of each species studied, and to determine whether 
the fishery as it is conducted is exceeding this maximum. This in- 
volves observation of the seasonal and annual fluctuations in abun- 
dance over a period of years at a number of localities within the 
range of each species. It involves, further, appropriate biological 
observations in order to determine the causes of such fluctuations, 
with particular reference to distinguishing between the effects of 
natural causes and the effects of the fishery. 

As the squeteague is the most important species taken in the Middle 
Atlantic region and is of interest to commercial fishermen and sports- 
men alike, it is being given especial attention. Data bearing on 
other species, such as butterfish, summer flounders, croaker, sea bass, 
bluefish, and scup, are being collected as far as is practicable. During 
the 1927 fishing season observations were limited to the territory 
between Delaware Bay and Nantucket, Mass. This is not the full 
range of some of the species observed, and therefore it may become 
necessary to extend the territory under observation. A preliminary 
survey was undertaken by R. A. Nesbit to discover sources of unpub- 
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lished statistical information, to observe the methods of the fishery, 
and to select suitable observation bases for the future collection of 
biological data. In addition length-frequency and sex-ratio observa- 
tions were made and scale samples were collected. These should be 
of value for comparison with corresponding data collected in suc- 
ceeding seasons. Nine thousand fish were measured, including 7,000 
squeteague, and 1,200 scale samples collected, 850 of which were from 
squeteague. Fishermen were interviewed, traps were visited, and 
trips were made on fishing vessels at Wildwood, Manasquan, and 
Long Branch, N. J.; West Sayville and Montauk, N. Y.; Stoning- 
ton, Conn.; Newport, R. I.; and Woods Hole and Nantucket, Mass. © 

In October, 1927, Harry A. Hanson, temporary assistant, was 
assigned to the duty of collecting and transcribing vessel logs and 
records of pound and trap net catches. These data are now being 
analyzed at the Woods Hole laboratory, and should be of great 
value as illustrating the sort of phenomena that the investigation 
must seek to explain. 
A collection of squeteague scales made in Pamlico Sound, N. C., 

during 1925 has been mounted and is now being examined at the 
Woods Hole laboratory. It is hoped that comparison of these scales 
with samples collected in the northerly part of the range of these 
fish will cast light on the unity or distinctness of the populations con- 
cerned. A collection of scales made in Sandy Hook by investigators 
of the New York Aquarium has been turned over to the bureau for 
study. 
ae the 1928 fishing season observers will be stationed at a 

number of localities, where regular collections of data on the follow- 
ing subjects are to be made: Length-frequency samples, sex ratios, 
condition of gonads, food habits, and racial determination. Efforts 
are being made to render the statistical records in future years 
more complete and more adaptable to the purposes of scientific 
investigations. 

The work on the fishes of Chesapeake Bay, mentioned in previous 
progress reports and prepared by Dr. Samuel F. Hildebrand and 
William C. Schroeder, has been issued. This book contains 366 
pages and many illustrations and may be purchased from the Super- 
intendent of Documents, Government Printing Office, Washington, 
D. C., bound in buckram, for $1.50. 

LARVAL FISHES $1 

Perhaps the basic problem in general fishery investigation is the 
discovery of the causes of the fluctuations in abundance, which have 
such a profound effect on the fishing industry. It is agreed generally 
that these fluctuations are determined largely by the mortality that 
occurs in the early stages of development, and hence a study of the 
survival of eggs and larve of commercial fishes is of utmost im- 
portance. The early life history of most of our commercial fishes is 
virtually unknown, however; indeed, the very young, which are so 
different in appearance from the adults, are extremely difficult of 
recognition. A preliminary step in a study of the biology of survival 
is the ready identification of the eggs and larve of the species under 
consideration. It is the purpose of the bureau, therefore, to give 
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particular attention to the larval fauna of each region studied, in 
order to develop, if possible, methods of ready identification of fish 
larvee and to gain such facts concerning their development, habits, 
and distribution as may bear upon the problems of fishery con- 
servation. ~ 

This work, which heretofore has been done at the Woods Hole 
laboratory, is now being conducted at the Beaufort laboratory. Each 
week, the weather permitting, one trip of about 40 miles is made out- 
side Beaufort Inlet. On this course not less than six stations are 
covered, at each of which both bottom and surface towings with 
meter nets are made. Often two nets of different mesh are operated 
at the surface at each station, and otter trawls also are used. The 
collections are supplemented by towings taken weekly within the 
harbor. In addition to young fish and fish eggs, numerous inverte- 
brate forms are taken, which are preserved for future study; and 
there is on hand for study, in addition, a collection of young fish 
taken by the U.S. F. S. Fish Hawk in 1913 and 1914. This work is 
in charge of Dr. Samuel F. Hildebrand, director of the fisheries 
laboratory at Beaufort, N. C., who is assisted in the study of the 
specimens by Louella E. Cable and in the collection of specimens by 
James §. Gutsell and Charles Hatsel. 

During the summer several pelagic species, including Seriola, Nau- 
crates, and flying fishes (three species), of which the adults are 
rather rare locally, were common or numerous in the tows. Flatfish 
larvee of several species (mostly as yet unidentified) were common in 
the bottom tows throughout the year. During the spring and early 
summer the young of the pigfish (Orthopristis chrysopterus) and 
white perch (Bairdiella chrysura) predominated in the catches. Sea 
robins, gobies, and blennies were common during the summer and 
autumn, but in the winter the spot (Lezostomus xanthurus) and the 
menhaden (Brevoortia tyrannus) were most numerous in the catches 
both inside and outside the harbor. It was disappointing that the 
eggs and young of such common and important commercial species as 
the weakfishes (Cynoscion) and mullets (Mugil) did not appear in 
the catches. : 

Late in the year various collections of young fish on hand at the 
Washington office and Woods Hole station were sent to Beaufort for 
study. Descriptions and drawings of various stages in the develop- 
ment of several species have been prepared, and it is purposed to 
publish these from time to time with information on rate of growth. 
food, habits, etc. 

TEXAS SHORE FISHERIES 

Field studies of the shore fisheries of Texas were concluded in the 
spring of 1927 by J. C. Pearson, temporary assistant, and a compre- 
hensive report is ready for printing. Not only was definite informa- 
tion obtained as to the spawning grounds of the three leading food 
fish of the Texas coast—the redfish, black drum, and spotted trout— 
but necessary data on rate of growth, age at first spawning, and other 
facts requisite to intelligent consideration of fishery regulation were 
acquired. The much-debated question as to whether the redfish, 
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drum, and spotted trout spawn within the bays or in the Gulf of 
Mexico itself has been given attention. All the evidence indicates 
that the redfish and black drum spawn in the Gulf, but that the 
spotted trout spawns in the shallow, grassy lagoons and bays that 
line the coast. 

Soon after hatching, the young of the redfish, drum, croaker, and 
spot swarm voluntarily or are carried by the currents through the 
passes into the bays, where they spend their early life. At times the 
concentration of larval and postlarval fishes around the passes is re- 
markable, thousands often being obtainable in a few square feet of 
water area. 

Detailed studies of growth, based on length-frequency and scale 
analyses, have yielded interesting results in the case of several fishes. 
The redfish (Sciwnops ocellatus), spawned in late September or early 
October, reaches a modal length of about 34 centimeters by the end 
of its first year of life and about 55 centimeters by the end of the sec- 
ond year. Fish at these ages and sizes are excellent for market; 
the 1-year-old fish weigh about 114 pounds and the 2-year-olds about 
4 pounds. The black drum, while not showing the same rate of 
growth as the redfish, nevertheless reaches marketable size by the end 
of its first year. The annual growth of this species for the first six 
years and of the spotted trout for the first nine years has been de- 
termined also. 
A systematic study of the entire fish fauna of the Texas coast was 

undertaken early in the year by Isaac Ginsburg. This study is based 
largely on collections made incidental to the study of the life histories 
of the commercially important species and the collections made by the 
Grampus in the coastal waters in the Gulf in 1916. These latter, 
while not extensive enough for a complete study, so far have yielded 
interesting information. Identification has shown that they comprise 
about 135 distinct species, a few apparently new. This is probably 
only about two-thirds of the entire number of species actually exist- 
ing on the coast of Texas. ‘Tentatively it may be stated that the fish 
fauna of the Texas coast is similar to that of the coast of the Caro- 
linas. The majority of species are the same, and the dominant species 
in each region are the red drum, black drum, mullet, croaker, spot, 
spotted weakfish, and pigfish. 

The fish fauna of the Gulf coast is very interesting from a distribu- 
tional standpoint. Nearly all of the species that give character to the 
fauna in both regions (with the notable exception of the cosmopolitan 
mullet) do not occur in southern Florida. So far as migration from 
the one region, to the other is concerned, the subtropical waters of 
southern Florida serve as an effective barrier. 

The sand trout, which is very common on the Gulf coast and is 
marketed to some extent, but is not common on the Atlantic coast, 
has received special study, which has shown that there are two dis- 
tinct forms that differ decidedly in the number of rays in the dorsal 
and anal fins. These two forms have been designated tentatively as 
Cynoscion nothus and Cynoscion thalassinus Holbrook. The com- 
mon form on the Texas coast is not C’. nothus, but the other species. 

16147—28——3 
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PACIFIC COAST AND ALASKA INVESTIGATIONS 

ALASKA SALMON 

One of the greatest responsibilities resting upon the bureau is 
that of advising the Secretary of Commerce in the administration, 
under the White Act of 1924, of the fisheries of Alaska. If these 
fisheries fail, the bureau is responsible in large degree; if they pros- 
per, the credit must be given to the wisdom and knowledge employed 
in drafting the fishery code and to the courage and faithfulness with 
which the regulations are being enforced. The bureau has made great 
strides during the last decade in acquiring that exact and intimate 
knowledge of the biology of the salmon necessary for the wise 
husbanding of the supply. 
Although many workers were engaged in the early investigations, 

undoubtedly the greatest contribution was made by the late Dr. C. H. 
Gilbert through his studies on the biology of the various species of 
salmon; and although the investigations in recent years have devel- 
oped along more practical lines than formerly, each year’s work has 
been a continuation of that for which comprehensive plans were 
made several years ago, and each year finishes one more chapter in a 
continued story. The aim of the investigation up to the present 
time is concisely given in Doctor Gilbert’s own words, as follows: 

The principal aim of this work is to ascertain what relation exists between 
spawning colonies of varying size and the number of progeny that they furnish. 
For this crucial experiment we have chosen, as most favorable, the Karluk 
and Chignik Rivers and the streams entering Olga Bay. The annual weir 
counts give us the size of the spawning colonies, and the weir counts plus the 
commercial catches give us the total returns to these streams. But as the 
progeny of any year mature at various ages, it becomes necessary, in order 
to ascertain the returns from any single spawning, to analyze the runs to the 
experimental streams and to determine in what proportions fish of different ages 
appear in these runs. To do this, it is necessary to examine extensive samples 
taken at frequent intervals during the runs, making age determinations through 
the miscroscopic structure of the scales, and by the results thus obtained to 
compute how many 3, 4, 5, 6, and 7 year fish comprise the run of each year. 
When that is carried out over a term of years, it becomes possible to sum the 
total progeny of any spawning, which have appeared as fish of different ages 
in a series of successive runs. 

From time to time it is possible to sum the results and draw conclusions 
that are believed to have both scientifig and practical value. Such an attempt 
was made last year by Doctor Rich and me for the investigations made to date 
in the Karluk watershed. (See Doe. No. 1021.) We announced in this paper, 
tentatively, a rate of increase from spawning parents to progeny of approxi- 
mately three to one and on this basis ventured a prophecy that the total run 
of red salmon to the Karluk River in 1927 should not exceed 1,500,000 fish. 
The run that actually occurred, including weir count plus commercial catch, was 
approximately 1,641,000. (The run of 1926 had exceeded 4,600,000.) We do not 
believe it possible to predict as closely as this the runs of successive years, but 
we do believe that by this method a more reliable basis for prediction may be 
ascertained than has been available in the past. 

The work done annually in connection with these experiments is of a highly 
routine nature—the examination of many thousands of salmon seales, the tabu- 
lation of the results, and the attempt to draw from these such generalizations 
of yalue as seem warranted by the facts. In addition to the above, we are 
attempting to ascertain, for all the principal red-salmon streams in Alaska 
and especially for those in Bristol Bay, the prevailing age cycle of each, so as to 
determine what were the brood years for each successive run. 

Tagging experiments—Additional tagging experiments in the 
channels of southeastern Alaska were conducted during 1927 under 
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the general direction of Dr. W. H. Rich. On account of the scar- 
city of fish in this region the work was especially difficult and slow, 
so that only about 4,000 fish were tagged. ‘The results are now being 
tabulated, and it is expected that a report will be submitted for pub- 
lication within a few months. During the year a report by Doctor 
Rich and Arnie J. Suomela, warden in the Alaska service, dealing 
with the tagging experiments of 1926 was published and may be 
summarized as follows: 

During 1926 a special effort was made to supplement the experiments of 
1924 and 1925 in southeastern Alaska. Therefore, the tagging done early in 
the season of 1926 occurred in localities where it had been done late in other 
years, and vice versa. The general routes of migration were the same as 
outlined in the previous .report. Fish entering Icy Strait are distributed 
mainly to waters tributary to Icy Strait, Chatham Strait, Frederick Sound, 
and Stephens Passage. Those entering Sumner Strait go mainly to Sumner 
Strait, Clarence Strait, Ernest Sound, Behm Canal, and Reyvyillagigedo Chan- 
nel; and those entering at Dixons Entrance are distributed to the west coast 
of Prince of Wales Island, the lower part of Clarence Strait, Behm Canal, 
Ernest Sound, and to the streams of northern British Columbia. In general, 
it appears that the fish enter the channels of southeastern Alaska through the 
entrance that provides the most direct route to the streams in which they will 
spawn eventually, and that they follow this most direct route without wide 
wandering. Certain differences are shown in the distribution of red salmon 
tagged early in the season as compared with salmon tagged later at the same 
place. No such differences are plain in the case of the other species. In the 
case of red salmon tagged near Cape Fox, the early fish appear to go chiefly 
to Boca de Quadra and the Nass River, but apparently a larger percentage of 
the fish found in the region of Cape Fox later in the season originated in the 
streams of British Columbia. The experiments have shown conclusively that 
the early run of reds in the region of Icy Strait contains a large number from 
the large rivers at the head of Lynn Canal. The later run contains few, if 
any, Lynn Canal fish but do contain many fish bound for Taku Inlet that were 
not represented at all earlier in the season. As in previous experiments, the 
distribution of the pink salmon and chums is shown to be predominantly to 
places within a comparatively short distance from the point of tagging. This 
probably is due to the habit of these two species of spawning in all of the 
humerous small creeks of this region. The red salmon range more widely, 
but the cohos appear to range: farthest of any of the species tagged. As in 
1924 and 1925, about 27 per cent of the tagged fish were recaptured. 

The tagging of chinook and silver salmon caught by troll along 
the Pacific coast was continued in connection, with the program of 
tagging initiated by the International Pacific Salmon Investigation 
Federation. In southeastern Alaska this work was done by the 
bureau, but along the coasts of Oregon, Washington, and California 
the State fish and game commissions cooperated with the bureau in 
the tagging. The results show conclusively that a large percentage 
of the chinook salmon taken by troll along the coasts of Oregon, 
Washington, British Columbia, and southeastern Alaska belongs to 
the Columbia River run. Apparently not many of the salmon found 
along the coast of California are Columbia River fish, although the 
data are too few to warrant final conclusions. 

Statistics of the Alaska salmon fisheries—The tabulation and 
analysis of detailed statistics of the Alaska salmon fisheries from 1904 
(when the collection of statistics by the Bureau of Fisheries began) 
to the present time was begun two years ago. Suflicient progress has 
been made to warrant the preparation of a report on the work in all 
sections of Alaska except southeastern Alaska. The work is being 
carried on by Doctor Rich and E. M. Ball, assistant, Alaska Service. 
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Marking experiments at Karluk.—In connection with the intensive 
investigation of the Karluk River red salmon that is being carried on 
by Dr. “C. H. Gilbert and Dr. W. H. Rich, 50,000 seaward migrants 
were marked during June, 1927. This phase of the work was begun 
in 1926 and has as its pur pose the ultimate determination of the num- 
ber of seaward migrants each year. Future runs of adult fish will 
be sampled, and from the samples the percentage of marked fish in 
each age group will be determined. At the same time the total 
number of fish of each age group will be determined by scale readings. 
With these data at hand, the number of seaward migrants may ‘be 
determined by means of the following proportion: The percentage of 

- marked fish in a given age group is to 100 as the number of fish 
marked is to the total number migrating seaward. ‘Twenty-four of 
the fish marked in 1926 were recovered as adults (grilse) in 1927. 
These formed 0.357 per cent of the total number of grilse. As 47,000 
seaward migrants were marked in 1926, the proportion becomes: 
0.357: 100: :47,000:x (the total number of migrants in 1926). Ac- 
cording to this calculation, there were about 13,000,000 seaward 
migrants in 1926, but the probable error of this determination neces- 
sarily j is large because of the comparatively few marked grilse recoy- 
ered. It is “expected that more adequate returns will be secured in 
1928, when most of the fish that migrated in 1926 will return, and that 
a more accurate calculation of the number of seaward migrants in 
1926 can be made then. 

Observations on the spawning grounds at Karluk Lake—These 
were continued by Doctor Rich, assisted by S. P. Smith, temporary 
assistant. Conditions on the spawning g erounds and in the lake were 
strikingly different from those found in 1926. The summer of 1927 
was much colder, with a heavier rainfall. As a result, the water in 
the spawning streams remained high throughout the summer and 
apparently provided more favorable spawning conditions. At the 
same time the spawning escapement was much lower than in 1926, 
as a result of which the spawning beds never were crowded and there 
was no such mortality of unspawned fish as was recorded in 1926. 
Conditions in the lake were equally different. The surface tempera- 
ture of the lake remained below 12° C., which was about 5° C. below 
the maximum surface temperature recorded in 1926. No thermo- 
cline was established, while in 1926 a well-defined thermocline was 
maintained throughout the summer. Further investigations will be 
necessary in order that the effect such varied conditions have upon 
the hatching of the eggs and the survival and growth of the young 
salmon during their life in the lake may be determined. <A good col- 
lection of young salmon was made in Karluk Lake with a special net. 
It never has been possible before to secure young red salmon during 
their sojourn in the lake, and this collection should be valuable in 
solving some of the difficult problems that arise in reading adult 
scales. Dr. George Kemmerer, of the University of Wisconsin, made 
a chemical survey of Karluk Lake and the tributary streams as a 
-basis for a more thorough understanding of the ecological conditions 
that apparently make this lake especially favorable for the growth 
of young red salmon. 

Tagging red salmon in Uganik Bay—Another experiment was 
made in Uganik Bay, Kodiak Island, Alaska, where Doctor Rich 
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tagged 700 red salmon taken from a trap near Broken Point. These 
proved to be chiefly Karluk River fish, as a very large percentage of 
the tags were recovered from the fishery at the mouth of this river 
or from points intermediate between there and the place of tagging. 

COLUMBIA RIVER SALMON 

Observations on the returns from salmon-marking experiments 
conducted on the Columbia River have been continued by H. B. 
Holmes. Approximately 600 mature salmon, which had been marked 
when they were liberated from the hatcheries as fingerlings, were 
recovered when they returned to the Columbia River to spawn. Ap- 
proximately 450 chinook salmon have now been recovered from a 
marking of 100,000 fingerlings liberated at the Big White Salmon 
River hatchery during the spring of 1923. This is the greatest num- 
ber recovered from an experiment with chinook salmon. In experi- 
ments with sockeye salmon, however, ten times this number of mature 
fish were recovered, but the reason for the difference in survival in 
the two species remains undiscovered. 

Returns from experiments with sockeye salmon indicate that the 
age at which these fish reach maturity is determined by heredity; 
that is, fish whose parents spawned in their fourth year will mature 
predominantly in their fourth year, whereas 5-year-old parents pro- 
duce a predominance of fifth-year spawners. The data concerning 
this question are as yet too meager to be considered as conclusive. 
Additional information is to be expected from future returns from 
experiments now in progress. 

Two new marking experiments were begun during the year. One 
of these was designed to give further evidence of the relative in- 
fluence of heredity and early environment upon the habits of the 
fish. Information on this subject is of great practical importance 
in connection with the practice of transferring eggs from one hatch- 
ery to another. The information received to date would tend to dis- 
courage this practice. For example, records obtained in the past 
season have shown that when eggs taken on one of the lower tribu- 
taries of the Columbia were transferred to a station in the head- 
waters the fish that developed from them, did not, return to the trib- 
utary in which the eggs were taken, and they started their migration 
too late in the season to allow time for the long migration to the 
headwaters. As a result, it is possible that none of these fish suc- 
ceeded in spawning. On the other hand, salmon that are planted in 
their native tributary almost invariably return to it to spawn. 

EMBRYOLOGY OF THE CHINOOK SALMON 

A study of the development of the chinook salmon was undertaken 
during the year by Dr. G. C. Price, of Stanford University. Partic- 
ular attention was paid to the influence of temperature on the rate 
of development, and it has been shown that the so-called “ tempera- 
ture-unit system,” which is in common use in salmon hatcheries for 
keeping account of the development of the eggs, does not state this 
relationship correctly. Instead of a simple, direct relationship be- 
tween temperature and the rate of development, as called for by 
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the temperature-unit system, it has been found that the rate of de- 
velopment is accelerated with an increase of temperature, at least 
during the range of temperature covered by the available observa- 
tions. In using the temperature-unit system for calculating the 
time of hatching, the error thus introduced is sufficient to throw the 
calculation off by approximately 10 per cent at moderate extremes 
of temperature. 

ALASKA HERRING 

The use of herring for oil and meal or fertilizer in southeastern 
Alaska and Prince William Sound has developed so rapidly in recent 
years that it is assuming alarming proportions. In 1926 these two 
districts produced over six times as much herring oil as in 1922, but 
the yield of pickled herring, in spite of good prices for the product,. 
amounted to only one-eighth that in the earlier year. The manu- 
facture of these by-products, at first a side line to utilize the wastage 
of the salteries, has now become the chief object of the fishery in 
these districts. These facts, together with a decline in abundance of 
herring in certain regions, have aroused the fear of depletion in the 
minds of the herring fishermen themselves as well as in the salmon 
and halibut fishermen, who are indirectly dependent upon the herring 
supply. 

Investigations of the herring fishery, begun in 1925 by George A. 
Rounsefell, have been continued. Most of the work has been done in 
central Alaska, where conditions are most favorable for studying the 
jife history of the herring. Of direct bearing upon the problem of 
depletion is the discovery of natural variations in abundance due to 
varying success of spawning, and the existence or nonexistence of 
dominant age groups, such as are conspicuously present in the 
Atlantic herring, and which cause enormous fluctuations in abun- 
dance, have been studied. Although more information on this point 
is required and is beiig collected, present studies show conclusively 
that this phenomenon does occur. To discover the effect of such 
dominant age groups on the commercial catch, detailed statistics. 
showing the time and place of each catch and the amount of gear 
required are being collected for later analysis. 

Previous studies have demonstrated that the herring population 
in Alaska is composed of segregated units or local races inhabiting 
well-defined areas and subject to depletion from overfishing in each 
locality. It has been shown that local races occur in Prince Wil- 
liam Sound, Dogfish Bay, Kachemak Bay, Shuyak Strait, Chignik, 
the Shumagin Islands, Golovin Bay, and the Bering Sea. Growth 
rates have been calculated for a few localities. Herring in Halibut 
Cove, Kachemak Bay, and Shuyak Strait make the same rate of 
growth, but the Prince William Sound fish grow much more slowly, 
reaching a length of but 23 centimeters when six years old, compared 
with 25 centimeters for fish in the other localities. 
A tagging experiment to define local migrations was begun in the 

spring of 1927, when 3,000 herring were tagged at Halibut Cove; but 
no returns have been received. It is likely that a new type of tag 
will be required for a fish as small and delicate as the herring. 
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For the past two seasons weights of herring have been recorded 

in order to show changes in the amount of fat and the condition of 

the fish. In these two seasons, even, a variation of at least two weeks 

occurred in the date at which the fish attained a condition suitable 
for pickling. The investigation is being extended to southeastern 
Alaska, where many samples of herring have been collected and pre- 
served. These are being analyzed for racial characteristics, age, 
weight, etc. A report on the investigation to date is almost com- 
pleted for publication. 

INVESTIGATIONS OF INTERIOR WATERS 

GREAT LAKES 

After careful consideration of the numerous and varied problems 
that confront the fishing industry of the Great Lakes, it was decided 
to concentrate work on Lake Erie in an attempt to solve the many 
disputed problems that engage the commercial fishermen there. Thé 
dissension among the Erie fishermen has reached such a state that 
any attempt to effect immediate cooperation by framing regulatory 
measures would be doomed to failure. It is essential that an im- 
partial investigation be made of all the matters in dispute, no matter 
how insignificant they may appear or how little value their settle- 
ment may have from a scientific point of view. In working out a 
program for Lake Erie, therefore, first consideration was given 
those problems that were of interest to the fishermen, in the hope 
that their solution might pave the way for uniform fishing laws on 
this lake, and possibly on other lakes, and for improvements in 
regulations. Provision was made for the acquisition of data of 
scientific value also. 

The Lake Erie program was initiated in August, 1927, at Ver- 
milion, Ohio, under the immediate direction of Dr. John Van 
Oosten. At first the lifts of the commercial nets of gill-net tugs 
and of trap-net boats were studied on alternate days. The gill-net 
fish were measured and weighed and samples of their scales taken. 
Similar data were obtained from some of the trap-net fish, but vir- 
tually all the work on trap nets was concerned with the classifica- 
tion and enumeration of the number of legal and illegal fish of each 
species taken, and the number of dead or seriously injured and of 
the apparently uninjured illegal fish taken. This program was con- 
tinued until mid-September, when the study of the samples from 
experimental nets was begun. 

The experimental gill nets fished at Vermilion, Ohio, had 
stretched mesh of the following sizes: 234, 2%, 374, 31%, 314, and 
3144 inches; each special net was placed between two commercial 
nets of 3-inch mesh. Length, weight, and scales of each fish taken 
in each of the 13 nets were studied. The special experimental trap 
nets fished at Sandusky, Ohio, had backs with mesh of the following 
sizes: 214, 234, 2%, 8, and 314 inches. Each special net was placed 
ee two commercial nets, thus making 11 experimental nets 
in all. 

These observations provide data on the species composition of the 
catch of each kind of net, fluctuations in relative abundance and size 
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of each species, changes in age and sex composition of the daily 
catches, the growth rates by_species and sex, age and size at sexual 
maturity, and the percentage of immature fish in the commercial 
catch. In addition to these data, precise records are obtained of the 
total weight, number, and average size of legal and illegal or under- 
sized fish in each net, and the percentage abundance of illegal fish 
and game fish. From this it may be seen that an attempt is being 
made to obtain critical data on the destructiveness of trap nets, bull 
nets, shallow gill nets, and seines to commercial and game species; 
on the effectiveness of the present laws on size limits to protect imma- 
ture fish; and on the size of mesh in gill nets and trap nets that is 
most desirable for commercial fishing—that is, a mesh that will re- 
tain the greatest number of legal-sized fish with the least destruction 
to the others. It is hoped that the experiments on the selectivity of 
meshes of various sizes and the work on the size of fish at sexual 
maturity may form the basis for uniform laws on Lake Erie. 

The State of Ohio is cooperating with the bureau by carrying on a 
‘series of biological studies on the condition of fish life in the lake, 
making determinations of temperatures, dissolved oxygen, carbon 
dioxide, nitrogen, hydrogen-ion concentration, plankton, and bottom 
fauna. In addition, much work was done on the external and internal 
parasites and on. the stomach content (food) of the more important 
commercial species. As little opportunity has been afforded so far 
to work up the vast number of data obtained, it is not safe at present 
to draw any definite conclusions, but rapid progress is being made 
in the analyses. 

WISCONSIN LAKES 

The investigations of the Wisconsin geological and natural history 
survey on the lakes of northern Wisconsin for the past three years 
have made possible a study of the growth rates of fishes in relation 
to the physical, chemical, and biological conditions in the lakes. 
During the summer of 1927 about 1,800 fish were taken from five 
iakes that were selected on the basis of limnological diversity. The 
growth rates of these fish are being studied by “the scale method by 
Stillman Wright, temporary assistant. The food of certain of the 
species will be studied later. Perch and white suckers make up the 
bulk of the collection, but the indications at the present are that the 
Centrarchide will serve better for the purpose of this investigation. 
Further collecting, particularly of the small fish, will be necessary 
before the data can be considered adequate. It is “hoped that results 
will be obtained finally that will have a bearing on the problem of 
planting fish in inland lakes. 

INVESTIGATIONS OF SHELLFISH AND TERRAPIN 

SURVEYS OF OYSTER BOTTOMS 

At the request of the commissioner of the department of game and 
fisheries of Alabama, a survey of oyster bottoms in Mobile - Bay was 
made in April, 1927, by Dr. P. S. Galtsoff. Oyster-producing bot- 
toms in Alabama are confined to the lower part of Mobile Bay and 
the eastern part of Mississippi Sound. Because of the different 
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hydrographical conditions in these two localities, it is desirable to 
discuss them separately. 
Mobile Bay—The oyster-bearing bottoms in this bay can be 

grouped into two distinct classes. The first comprises the reets 
extending along the western shore of the bay from Fowl River to 
Grant Pass, a distance of 12 miles, and for 4 miles more in a south- 
easterly direction and parallel to the northern shore of Little 
Dauphin Island. These reefs are confined almost entirely to the 
urea lying between the 6-foot and 12-foot depth curves. ‘The sur- 
rounding bottom is of soft mud on the eastern side of the reefs and 
of sand between the shore line and the western edge of the reets. 
The area between the 6-foot and 12-foot curves from Fowl River to 
the eastern end of Little Dauphin Island comprises about 20,000 
acres, but the actual extent of the natural beds or reefs amounts to 
2,245 acres. The oyster growth on these reefs may be characterized 
as dense. In many instances the reefs of this group produce only 
“coon” oysters of inferior quality, due entirely to the extreme 
abundance of the set, which covers the adult oysters and causes the 
formation of clusters of oysters, preventing their normal develop- 
ment and growth. The reefs between Cedar Point and Fowl River 
Point are 10 or 12 feet deep and are exposed to rough seas on the north, 
east, and south. Consequently very little tonging is done on these 
grounds and is possible only on exceptionally calm days. 

The second group comprises the ground along the eastern shore of 
Bon Secours Bay. These reefs are few in number, with sparse 
growth, but produce single oysters of good quality. The depth of the 
water over the beds varies from 6 to 8 feet, and the beds are sur- 
rounded by a soft mud. Between the 6-foot curve and the shore is an 
area of hard, sandy bottom, a large part of which is suitable for 
cultivating oysters. The total area of the natural bed is about 500 
acres. The bottom of the bay, although generally soft, contains large 
areas of sticky mud suitable for oyster planting. 

Mississippi Sound.—The natural oyster beds in the eastern part of 
Mississippi Sound, Mobile County, cover 4,000 acres. Most of the 
beds are to be found at the junction of Mobile Bay and the sound, 
but a few are in Portersville Bay and vicinity. About one-third 
of the area supports a dense growth and produces cluster or coon 
oysters. The depth of water over the reefs varies from 2 to 8 feet. 
The character of the bottom is different in various localities, varying 
from fine, soft ooze to sticky or hard mud. There are considerable 
stretches of barren bottom, especially in Grand Bay, Portersville 
Bay, and around Goffel Island that are suitable for oyster planting. 
Hard bottom is found in the middle of the sound and along the 
northern shore of Dauphin Island also. The general plan for in- 
creasing production and improving the quality of the oysters in these 
waters is as follows: 

1. Return a large quantity of shells to the natural beds. 
2. Extend the natural beds by planting shells on adjacent firm 

bottoms. 
3. Plant seed and adult oysters on depleted beds. 

é 4. Close depleted areas until they are restored to a self-sustaining 
asis. 

16147—28—_-4. 
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5. Collect seed oysters on shells or other collectors in areas where 
heaviest setting occurs and transplant these oysters to suitable bot- 
toms where setting does not occur or is light, so they will develop as 
single, better-shaped oysters. 

6. Apply improved methods of oyster culture to oysters under 
private control. 

Seed oysters can be obtained in large quantities near Grant’s Pass, 
at the entrance to Heron Bay, and along the shores of Portersville 
Harbor. The best method of obtaining them is to plant clean shells, 
which should be scattered over the firm bottoms or planted (just 
before the oysters set) in bags 12 inches in diameter and 3 feet 
long, made of galvanized chicken wire of 114 or 2 inch mesh. In 
the fall the bags are taken up and the shells dumped on firm bottom 
in deep water. The best locality in which to plant seed is Bon 
Secours Bay, where setting is light and the oysters would not be 
overcrowded. ‘The productivity of overcrowded reefs can be im- 
proved by removing small oysters and planting them elsewhere. 
Before transplanting, large clusters should be broken apart. It is 
not necessary to break the clusters into separate shells, but small 
bunches of five or six shells can be left unbroken. The best time 
to plant is in the fall or winter, when the temperature is low. Then 
mortality would not be as great as in summer. 

Future progress in the oyster industry in Alabama waters depends 
upon the development of oyster farming. It can be promoted by 
encouraging leasing of grounds to private citizens, giving protection 
to public and private oyster bottoms, and introducing modern methods 
of oyster culture. Individuals and companies engaged in growing 
oysters should be permitted to use modern equipment for dredging 
and handling oysters on their own grounds, but the use of such 
apparatus should not be permitted on the natural public beds except 
under strict supervision by the State. 
Mississippi Sound.—The investigation of the oyster bottoms in 

Mississippi Sound was completed in September by J. H. Weatherby. 
The purpose of the survey was to determine the causes of the decrease 
in productivity of the natural beds and to devise methods for main- 
taining and increasing their productivity. The following conclusions 
were reached after one year’s study: 

1. The chief cause of decreasing production in the sound and its 
tributaries is overfishing, followed by insufficient planting of cultch 
and seed. That this region is well suited to oyster culture is indicated 
best by the fact that all available material upon which larve can 
attach themselves is covered by an abundance of spat every year, and 
that generally oysters reach marketable size in two years. 

2. From 50,000 to 60,000 barrels of shells are planted annually 
over an area of approximately 20 square miles, which produces 
200,000 to 300,000 barrels of oysters. When considered in relation 
to the amount of planting done, this production is all that may rea- 
sonably be expected; but when considered in relation to the total 
area involved, it is very ‘small. Comparative figures show that 
200,000 to 300,000 barrels annually is about 10 per cent of the amount 
that an area of the same size, but cultivated according to modern 
methods of oyster culture, could reasonably be expected to produce. 
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3. According to data obtained during 1927, the spawning season 
begins in the latter part of April or first of May and extends thr ough 
August and sometimes into September, depending upon various fac- 
tors. During this period there occur two distinct periods of oe 
spawning activity and sometimes others less pronounced. In "1997 
the first of these began about June 22 and lasted until July 1. The 
second, less distinct than the first, began about July 15 and lasted 
until July 22. In this year a third period, still less distinct than 
either of the others but quite apparent, began about August 7 and 
lasted until August 17. 

The fact that oysters may be found on the piles that support 
beacons, lighthouses, and the like, or on any other place of attach- 
ment that was observed in the sound, indicates that the distribution 
of larve is very general. This fact should make feasible the estab- 
lishing of reefs on what is at present barren bottom. 

4. The salinity in Mississippi Sound as a whole is subject to wide 
seasonal fluctuation. Except for a maximum period of three months, 
the salinity in the west end of the sound (which produces the bulk 
of the oysters) was below 20. Several of the reefs in this region were 
covered by fresh water during the spring months. In the Back Bay 
of Biloxi, which generally is considered one of the best oyster-produc- 
ing regions on the Mississippi coast, the salinity was above 20 for a 
period of three months, and then 1 in only one-third of the bay. The 
duration of the existence of fresh water, or very low salinity, is 
shorter in the Pascagoula region than in any other oyster-producing 
section of the sound. For a period of eight to nine months the 
salinity here is between 20 and 30. In spite of this fact and the 
abundance of suitable bottom, this region is the most neglected of all 
as far as planting operations: are concerned. 

5. The area of bottom in Mississippi Sound that is either suitable 
at present or may be made suitable by the proper application of 
cultch is approximately 100 square miles in extent. Of this amount, 
about 23 square miles produces oysters in marketable quantities at 
this time. 

6. Planting, particularly of seed oysters, often is done carelessly 
or improperly. No attempt is made to separate clusters of seed into 
single individuals. 

Pamlico Sound, North Carolina.—W ith the cooperation of the State 
fisheries commission, a hydrographic survey of oyster bottoms in 
Pamlico Sound and adjacent waters was carried out by H. R. Seiwell. 
The results of this investigation, which lasted from October, 1926, 
until September, 1927, may be summarized as follows: 
ole The. daily and seasonal variation of salinity in Pamlico Sound 
depends upon the direction and velocity of the winds. 

2. The highest salinities are encountered in the eastern side of the 
sound and the lowest in the northern part. 

3. The average salinity in Pamlico Sound is 19.4 parts per 
thousand. 

4. The direction and velocity of the currents, except those in the 
inlets, are determined by the direction and velocity of the winds as 
well as by the location of the area in question. 

5. The turbidity of the water is directly dependent upon the depth 
and character of the bottom. 
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6. The nature of the bottom is variable. Generally it is soft to 
sticky in the shallow bays and estuaries on the western side and in 
the deep offshore water, while it is hard on the shoal areas. 

7. The fattest and best quality oysters are growing on sticky bot- 
toms in the various indentations on the western side south of Long 
Shoal and on the hard bottom in the paths of strong currents. 

8. Natural vyster beds are found in the water below low-tide mark 
and on a few of the tidal flats close to Ocracoke Inlet. 

9. Excellent supplies of seed oysters can be obtained from the tidal 
flats near Ocracoke Inlet (Shell Castle) and in northern Roanoke 
Sound opposite Naggs Head. 

10. “ Setting ” occurs in deep water as well as on the tidal flats near 
Ocracoke Inlet. 

11. The natural oyster beds can be restored and considerably ex- 
tended by making shell plants according to a well-devised plan. 

12. High-grade single oysters can be cultivated in the areas de- 
scribed if the oysters are not allowed to become overcrowded and 
grow in clusters. 

13. Some oyster areas, such as Wyesocking Bay and Mount 
Pleasant Bay, are overcrowded. 

14. The soft bottom of Bay River, in the vicinity of Vandemere, is 
unsuited for the production of high-grade oysters, unless the bottom 
be hardened by shell plants. 

15. The oyster grounds north of Long Shoal are subject to freshets 
and do not compare favorably with other oyster grounds in the State 
in the production of high-grade oysters. 

In order to increase oyster production and produce high-quality 
oysters in Pamlico Sound and its tributaries, the following recom- 
mendations are offered: 

1. Shell planting on favorable oyster grounds should be increased. 
2. At the end of the first year the plants, if the “set” has been 

thick, should be thinned by transplanting in order to prevent over- 
crowding. 

3. Shells should not be planted among marketable oysters but 
should be placed a short distance from the main bed in the path of the 
strongest current. 

4. The cull law, prohibiting the removal of shells and young oysters 
from the bottom, should be enforced. 

5. The overcrowded oyster beds in Wyesocking Bay, Mount Pleas- 
ant Bay, and Rains Bay should be thinned by dredging. 

6. Private oyster farming should be encouraged. 
Florida.—In compliance with the request of the engineering direc- 

tor of the National Research Council, a survey of the inshore waters 
of Florida was made by Dr. P. 8. Galtsoff, with a view to ascertain- 
ing whether conditions suitable for cultivation of pearl oysters exist 
in Florida waters. Upon considering the location of different bays, 
the character of the bottom, salinity of water, its pH, and general 
ecological conditions, it has been found that Blackwater Sound is a 
suitable place in which to experiment with pearl oysters. 

Inshore areas of Long Island Sound.—In order to determine the 
location and extent of areas in Connecticut suitable for seed-oyster 
production, H. F. Prytherch made a cruise of over 50 miles in August 
along the coast from Stamford to the Thimble Islands. In the 
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numerous bays, harbors, and river mouths thousands of acres of 
bottom were found that could easily and profitably be developed 
for producing seed oysters. In former times most of these areas 
were prolific natural oyster beds. For example, in 1887 they pro- 
duced over 240,000 bushels of oysters, most of which were seed, 
but at present they are depleted to such an extent that it is difficult 
to find a few oysters on them. It was found that modern cultural 
methods could be applied to about 6,000 acres in the harbors. Just 
outside of these harbors are thousands of acres of natural beds that 
have been neglected sadly and are practically unproductive. The 
most important of these is the Bridgeport and Stratford natural bed, 
comprising 3,391 acres, which should be leased to the oyster growers, 
who are capable of producing, by cultural methods, 10 times as many 
oysters here as nature ever “produced at the best. A chart of the 
Connecticut coast is being prepared, showing the areas suitable for 
seed-oyster production and the distribution of ; salinity in these inshore 
waters. 

STUDY OF THE FACTORS THAT CONTROL OYSTER SPAWNING AND SETTING 

H. F. Prytherch continued this study in Long Island Sound in 
1927. The production of seed oysters on both natural and cultivated 
beds has fluctuated tremendously from year to year; for example, 
from more than 1,000,000 bushels in 1925 to virtually none in 1926 
and 1927. In analyzing the various factors that may be responsible 
for this, water temperature has been found to have the most important 
effect in the control not only of the development and ripening of the 
spawn but also of the time when spawning takes place. A striking 
‘correlation between the success or failure of setting and changes in 
temperature has been found. During the last six years setting has 
been good when the temperature has been above normal and has 
failed when it was below normal. The intensity of the set produced 
each year depends largely upon the number and age of the oysters 
on the beds, the temperature of the water just prior to spawning, 
and an increase in water temperature to a degree that will produce 
copious spawning. Recent studies indicate that daily and weekly 
fluctuations in water temperature are controlled chiefly by the tide, 
and that the maximum temperature necessary for spawning occurs 
when the moon is full and ‘the range of the tide greatest. 

A comparison of conditions in Long Island Sound each year with 
those of preceding years has made it “possible to determine, at least 
one month in advance, when spawning will take place, when the 
greatest number of oyster larvee will attach or set, and the intensity 
of the set that will occur. Likewi ise, it can be determined in advance 
how many shells should be planted in order to take advantage of 
good sets, how rapidly the shells should be planted in order that the 
work may be completed before setting occurs, and what beds will be 
most favorable to obtaining a set under existing natural conditions. 
This method has been tested during the past three years and has 
proved to be reliable and of considerable help to the industry. 

The investigations at Milford have disclosed the chief factors that 
control oyster propagation; and by systematically collecting repre- 
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sentative data each year, this method can be perfected and more 
accurate deductions made for the control of oyster-cultural operations 
in Milford waters. 

PHYSIOLOGY OF THE OYSTER 

Physiological investigations were carried on at the fisheries bio- 
logical stations at Woods Hole, Mass., and Beaufort, N. C. ; 

Effect of temperature on the activity of the oyster—The experi- 
ments on the effect of temperature on feeding of the oyster, carried 
on by Dr. P. S. Galtsoff since 1926, were completed and two manu- 
scripts on the subject were submitted for publication. The results 
of the work prove that feeding is controlled by the temperature. At 
41° F., and below, the oyster ceases to feed and remains in an inactive 
state as long as the temperature remains below this critical point. 
Long exposure to low temperature does not produce adaptation, and 
oysters taken from cold water in winter begin and cease to strain 
water at the same temperatures as they do in the summer when they 
are chilled suddenly. 
A study of shell movements made with self-registering apparatus, 

based on an analysis of 134 records, has shown that the oyster tends 
to keep its valves open as long as possible—on an average the shell 
is open 17 hours and 5 minutes in 24 hours. There is no relation 
between the opening and closing of the shell and the time of day, as 
has been suggested by some investigators. The experimental study 
of the effect of temperature on the activity of the ciliary motion con- 
firms the theory of hibernation advanced 18 years ago by Gorham 
and Pease. The revision of the methods of sanitary control of 
oysters, made by the United States Public Health Service, brought. 
up again the question of hibernation; the experimental study on the 
physiology of the gills settles it; and as a result of this investigation 
the committee appointed by the United States Public Health Service 
has recognized hibernation as an additional safeguard in the sanitary 
control of oysters. 
Spawning reaction —Study of the spawning reaction was contin- 

ued by Doctor Galtsoff during July and August. Attempts were 
made to isolate the substance (discharged by the male oyster) that 
produces typical spawning reactions in the female. It has been 
found that extracts of sperm are as actiye as the live sperm, The 
active agent is destroyed by heating for 30 minutes at 44° C. 

Green oysters.—Since July, 1927, Drs. P. S. Galtsoff and Samuel 
Lepkovsky have been engaged in a study of causes that produce the 
green color that develops in the oysters of certain parts of Long 
island Sound and renders them unmarketable. The annual loss to 
the industry from this cause amounts to many thousands of dollars. 
The problem of greenness is very complex and, in spite of the exten- 
sive literature on the subject, not well understood. Undoubtedly the 
green color of the American oyster is associated with the increased 
copper content of its body, but the question whether it is due to 
direct absorption of .copper from trade wastes discharged into the 
water or to such a change in the metabolism of the oyster that re- 
sults in an accumulation and storage of copper taken from unpol- 
luted water remain open. In order to devise a method to improve 
green oysters and make them marketable it is necessary to under- 
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stand the chemical nature of the green-copper compound. It was 
attempted to isolate the green substance, and for this purpose about 
1 liter of green extract was prepared from 1,500 oysters. The inves- 
tigation (which is not completed) shows that the green substance is 
not a hemocyanin, as has been suggested by some previous investi- 
gators. Further investigations have shown that the green color is 
not a protein compound, but has a simpler chemical composition. 

The distribution of copper in the tissues of oysters was studied 
also. It was found that there is copper in the blood cells and in 
the mucus that accumulates on the surface of gills and mantle. 

Effect of chemicals—aA study of the effect of salts, which consti- 
tute the bulk of the dissolved matter in natural sea water, was made 
by Dr. A. E. Hopkins at Beaufort, N. C. He found that salts 
have a marked effect upon oysters when added to the water in very 
small quantities. Similar studies are being made of the effect of 
foreign substances in solution. In this manner it is hoped that exact 
knowledge may be gained of the toxic effect of all substances in sea 
water, both the dissolved matter normally present in the sea and 
other material, such as factory waste. 

In addition, a quantitative analysis of the glycogen in oysters is 
being made in order to learn the nutritive value of the product and 
the conditions under which “ fattening ” occurs. 

Chlorination—A. study of the effect of free chlorine on oysters 
was made at the Woods Hole Station by J. B. Clancy, of Pease 
Laboratories (Inc.), New York City. The method of purification by 
chlorinated water is being adopted gradually by the industry, and 
it is desirable to understand better the effect of free chlorine on the 
activity of the oyster. The experiments consisted in measuring the 
strength of the current and the shell movements of oysters kept in 
chlorinated water, employing the methods developed by Doctor 
Galtsoff. 

The main part of the investigation dealt with the effect of chlorine 
on ciliary activity of the oyster. Both liquid chlorine and hypochrite 
in the form of zonite were used. The amount of water passed through 
the oyster was reduced by means of a mere trace of free chlorine. 
With a chlorine concentration of about 0.3 ppm., only about half 
as much water passed through, while the current was stopped almost 
entirely by about 1 ppm. Various concentrations of chlorine were 
used to determine the amount that would be detrimental to the oyster. 
It was found that a concentration as high as 50 ppm. had little, if any, 
harmful effect. Oysters were held for two weeks in a continuous 
flow of chlorinated water of about 0.5 ppm. free chlorine without 
deleterious effect. After the treatment, such oysters exhibited excel- 
lent keeping qualities. 

SEED-OYSTER PRODUCTION AND COLLECTION 

The improved method of collecting spat developed in 1926 was 
tested again, on a small commercial scale, in Milford Harbor, Conn., 
and at Onset, Mass. The work in Connecticut was done by H. F. 
Prytherch; the experiments at Onset were made by Dr. Earle B. 
Perkins, under the direction of Doctor Galtsoff. 
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Milford Harbor.—On the tidal flats in Milford Harbor 900 bushels 
of oyster shells were planted in wire bags and 1,000 bushels of loose 
shells were scattered over the bottom. The bags were made of chicken 
wire, of 2-inch mesh, having a capacity of 1 bushel. Two types of 
bags were used—one, cylindrical in shape, 36 inches long and 12 
inches in diameter, and the other, pyramidal in shape, with a wooden 
bottom 12 inches square, which adapts them for planting shells on 
soft-mud bottoms. Three hundred bushels of the shells were put out 
in the latter type of container, which was designed by Capt. Charles 
E. Wheeler, manager of the Connecticut Oyster Farms Co. 
A representative sample of 14 bushel of shells was taken from more 

than 25 of the bags, and the number of oyster spat per shell was 
counted. The results obtained are as follows: 

1. An average of 2,450 oyster spat was collected in the cylindrical 
- bags and of 1,500 spat in the pyramidal type. 

2. An average of 9 spat per shell was caught, giving the crop 
commercial value. 

3. The maximum number of spat attached to a single shell was 50. 
4. The set was distributed very evenly in the bags, and over 95 per 

cent of the shells had spat attached to them. 
5. The number of spat collected in the bags varied from 1,500 to 

3,500,.according to their location in the harbor and position in relation 
to low-water mark. 

In comparison with the commercial practice of scattering shells 
over the bottom, the bags proved to be far superior and collected over 
twice as many seed oysters per bushel and over ten times as many 
for a given area of bottom. By stacking the shell bags in tiers, as 
many as 20 bushels of shells can be planted per square yard, de- 
pending on the depth of the water and the zone in which setting takes 
place. Experiments of this kind were made in Great South Bay, 
Long Island, where 150 bags were planted in tiers of six in water 
8 to 10 feet deep. Virtually every shell caught a set, and most of 
them were well covered with from 50 to 100 spat. The successful use 
of the shell bags in this body of water is significant, because it has 
demonstrated a practical method for fully utilizing the heavy sets 
that occur here, and especially for keeping them alive by elevating 
them above the bottom. Another important feature of this method 
is that the shells in the bags are kept cleaner and offer nearly twice 
as much surface per shell or per bushel as those scattered on the 
bottom. 

Onset Harbor—The method of planting shells in wire bags in- 
stead of scattering them over the flats was tested in Onset Harbor. 
Nine hundred and fifty bags similar in shape and size to those used 
in Milford were set out at various places near and on the established 
shell beds and in localities where it was impossible for shell beds to 
be maintained. The bags were placed singly on the bottom, stacked 
six or eight to a group, and piled irregularly in places where the 
current was strong. 

At the end of the summer they were in as good condition as when 
planted and the set had penetrated to the deeper shells. About 90 
per cent of the shells in a bag had spat, although the deeper shells 
bore only a few, but nevertheless a commercial number. An average 
number of 6,000 spat per bushel was found in the bags and about the 
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same number on the established shell beds, but the bags could be 
stacked so that the yield per square yard of available ground could 
be increased proportionately to the depth of the water. Whereas the 
shell beds utilized only two dimensions of space, the bags utilized 
three dimensions, for they utilize the whole vertical range in which 
the larvee will set. In Onset this was found to be from 2 feet below 
high-water mark to several feet below low-water mark. 

Observations were made on the larve by making daily tows with a 
plankton net at various water levels and at all stages of the tide. 
Daily records were kept of the water temperature and salinity in 
the neighborhood of the spawning and shell beds, a survey was made 
of the distribution of salinity over the whole harbor, and the velocity 
of the tide at all stages of ebb and flood was determined. The re- 
sults may be summarized as follows: 

1. The water temperature ranged from 65° to 79.5° F., with an 
average for most of the summer of 75°. 

2. Spawning took place about July 12, and the young straight- 
hinge larvee were seen July 14. 

3. Larve were found in the water at all stages of the tide. They 
were most abundant near the surface, gradually diminishing in 
number at the lower water levels, and at the bottom were very few in 
number or entirely absent. 

4. As the water is being stirred constantly by the action of the 
tide, and as very little fresh water enters the harbor, the salinity is 
virtually constant and is the same at the bottom as at the surface. 
The range of salinity was from 25 to 29.65 parts per thousand 
through July, August, and September, with an average of 26. 
There was no observed effect of these changes in salinity on the dis- 
tribution of the larve. 

5. The first setting took place on August 1, and setting continued 
at intervals of a few days until August 19. 

The investigations show that the wire bags are superior to methods 
commonly used for catching spat and make available ground which 
at present is not employed for this purpose. 

Three years of experimenting have proved definitely that inshore 
areas, such as Milford Harbor and Onset, can be developed as oyster- 
seed producing areas by establishing spawning beds and planting 
suitable set collectors on the tidal flats. The wire bags filled with 
shells have proved to be an efficient, cheap, and practical means for 
solleeting oyster set and are suitable for use on a large commercial 
scale. 

OYSTER DRILL 

The study of the life history and biology of the oyster drill 
(Urosalpinx cinerea) was carried out by Dr. H. Federighi in the 
United States Public Health Laboratory at Craney Island, Norfolk, 
Va. The investigation for the past year included the following: 
(1) A study of the distribution of the drill in Hampton Roads; (2) 
survey of the damage done by it in the region of Hampton Roads; 
(3) study of the life history of the animal; (4) laboratory and field 
experiments on its behavior, habits, and feeding; and (5) study of its 
migrations. 
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The survey of the distribution of the oyster drill in Hampton 
Roads showed that it is limited to localities having salinities higher 
than 12. It was observed that it was more numerous on cultivated 
beds than on natural beds. The animal never is found on muddy 
bottoms, but inhabits hard bottoms (“ natural” rocks and planted 
grounds) at depths between 5 and 25 feet. 

The depredations caused by the oyster drill are not as great as has 
been claimed, the percentage of deaths due to “ drills ” rarely exceed- 
ing 20 per cent. Usually it lies between 3 and 8 per cent. 

The animals remain inactive in winter and do not feed. They 
begin to feed and spawn when the temperature of the water reaches 
approximately 70° F. (about May 15 to 20). Spawning occurred 
from May 20 to September 15 in 1927, being most intense during 
June and July. Each female was observed to spawn but once. The 
average number of egg cases laid by a single female is 25 and the 
average number of eggs in a case is 8. Thus, each female lays about 
200 eggs. About half of these hatch in 35 to 40 days. The drill 
stops spawning as soon as the temperature drops below 70° F. It 
feeds almost continuously during the summer. The rate of “ drill- 
ing” into oyster shells is 0.40 millimeters per day. Although the 
perforation may be made anywhere on either valve, examination dis- 
closes that 74 per cent of the holes occur on or near the place of 
muscle attachment. Besides oysters, the oyster drill has been ob- 
served feeding on small crabs, barnacles, clams, mussels, and Crep- 
idula. 

Studies on the behavior of Urosalpinx cinerea give the following 
results: 

1. The animal is negatively geotropic. When placed in a dish, 
the drill will creep upward until it reaches the surface of the water. 
This reaction undoubtedly is effective to keep mud from the mantle 
chamber. It is important in spawning, also. It was observed that 
the eggs always were laid on some object off the bottom. This would 
prevent their suffocation by the mud. 

2. The oyster drill is rheotropic. When placed in a current, the 
animal will orient so as to point its siphon upstream and then move 
against the current. This behavior may be of importance in the 
distribution of the animal, but it seems probable that in a region like 
alien Roads, where the currents are tidal, it can not have great 
effect. 

In studying the migration of the drill, 577 tagged animals were 
released in different localities and on various bottoms. Only those 
placed on oyster beds yielded information. Of these, 28 were re- 
covered. They showed that the oyster drill migrates very little, the 
greatest distance traveled being 200 feet in one month. 

SCALLOPS 

Scallop investigations in North Carolina, begun in July, 1925, by 
J. S. Gutsell at the request of the Fisheries Commission Board of 
North Carolina, were continued in 1927. Spawning, growth, lon- 
gevity, and distribution were studied. It was found that in 1927 
spawning continued through January, and that probably it began 
early in August or even July in 1926. Very young scallops occur in 
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the collections early in August, become numerous by mid-August, 
and abundant early in September. Spawning appeared to have 
ceased earlier in 1927 than in the previous winter, but the two sea- 
sons correspond fairly well. With lamellibranchs, fall spawning is 
believed to be unusual in cases where it ceased completely in the late 
winter, spring, and early summer. 

Studies of growth show clearly that the bulk of the market catch 
through the winter consists of scallops about 1 year old. Therefore, 
information as to the natural life span of the scallop is of great im- 
portance. If scallops die soon after attaining their second winter of 
life, it would be desirable to catch them for market before that hap- 
pens. However, if they live to spawn in the season following their 
second winter, it would be distinctly advantageous to the industry 
to permit some of them to escape capture. In view of the uncertainty 
as to the exact length of life of the scallop, it is important to fix the 
dates limiting a closed season against scallop fishing so as to protect 
the young scallops of marketable size but that have not had an op- 
portunity to spawn once. 

To determine the natural life span of scallops, various tagging 
and penning experiments were carried out, with some valuable re- 
sults. It was shown that very few of the adult scallops that 
remained in the spring at the close of the fishing season survived 
until December. Unfortunately, in spite of efforts made to protect 
them, so many of the scallops on the flats near the laboratory were 
taken by the fishermen during the scallop season that it was impos- 
sible to tell how many might have survived if unmolested. 

Mature scallops from various areas vary considerably in size. In 
general, they are smaller in water of low salinity. Heretofore, there- 
fore, it was thought that small size was indicative of an environment 
unsuited to growth, but recent studies have shown that race or variety 
may have bearing on size. Therefore, tentative arrangements have 
been made with the department of conservation and development. of 
the State of North Carolina to transfer young scallops from seem- 
ingly unfavorable regions to others apparently better suited to them 
in an attempt to determine whether this would improve their size, and 
also in order to stock with scallops of large size sections that now 
produce only small scallops. 

In the course of scallop collecting some histological material was 
obtained, as well as notes on the state of development of the gonads 
of Ostrea equestris, the small oyster found to be viviparous and 
hermaphroditic. In some areas this oyster incrusts the shells of 
scallops so heavily as to be a nuisance, and it is even held by some 
persons to be an enemy of the scallop. 

ALASKA CLAMS 

During 1927 investigation of the Pacific razor clam was continued 
by Dr. F. W. Weymouth, of Stanford University, and H. C. McMil- 
lin. The measuring of shells collected previously from commercial 
beds was completed, and norms of growth were calculated for all 
important localities. 

Examination of the Washington beds after the largest pack in the 
history of commercial operations had been made showed them to be 
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greatly depleted. The number of diggers had increased, but the 
catch per man was lower than the average of recent years. All sizes 
of clams were taken, but the class of 1923 (4 years old) composed 
over half of the total. The pack of the Alaska canneries was below 
average, due partly to economic conditions. Examination of the beds 
indicated that they support only small, slow-growing clams. 

Data on the change in body proportions and weight during the life 
of the clam were collected. The clams are nearly circular in the 
early adult stage, but when 4 centimeters long the width is but 35 
per cent of the length. The width increases gradually throughout 
life, that of large clams averaging 42 per cent of the length. Study 
shows that there are slight differences in growth in the two sexes. 

As a result of these studies, the clam industry in Alaska has been 
regulated more wisely and recommendations for the protection of 
the beds have been offered to the fishery authorities of the State of 
Washington. 

ALASKA SHRIMP 

With the cooperation of Warden Frank Hynes, Doctor Weymouth 
and Mr. McMillin made a preliminary investigation of the shrimp 
industry at Petersburg, Alaska. Over 20 species were obtained on 
the summer trawling grounds. A similar collection made in winter 
should increase this number, as the work is carried on at different 
places and depths. In summer the daily catch is hmited arbitrarily 
to ten 200-pound boxes per boat, as this amount will supply the 
summer markets. Although unrestricted fishing is carried on in- 
tensively during the winter, the catch per boat has not declined since 
the beginning of the fishery. Trawls can be operated on compara- 
tively smooth bottom only. Such places are of small extent and 
difficult to find. Therefore, the actual fishing area covers only a 
small part of the range of the shrimp, and depletion is not to be 
expected. 

FRESH-WATER MUSSELS 

During the past year the bureau’s investigations on the fresh-water 
mussels of the Mississippi River Valley have developed along new 
lines that promise practical results as valuable as any attained here- 
tofore in this field. One notable achievement has been the develop- 
ment of methods of artificial propagation of the species most valu- 
able to the button manufacturers, and another has been the study of 
rates of growth by precise methods that make possible a careful 
check of the effects of environment on growth, an important step in 
the development of sound methods of mussel farming. 

In nature, mussel glochidia are parasitic on the gills of certain 
species of fish, where they undergo metamorphosis and are distributed 
by falling from the fish when “the proper stage of development is 
reached. Those that fall by chance in favor able localities survive, 
but countless numbers perish. In 1926 Dr. Max M. Ellis, special 
investigator for the bureau, succeeded in carrying individual glo- 
chidia ‘through the same metamorphosis in a nutrient solution, in 
which larvee dev eloped successfully from normally parasitic organ- 
isms to free-living young mussels able to exist on river bottoms. 
These exper iments were repeated in the summer of 1927 at the Fair- 
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port station, and the work progressed to the point where dozens, 
hundreds, and finally thousands of mussels were reared artificially to 
the juvenile stage. During the coming year it is purposed to cultivate 
mussels on a much larger scale, and it is expected that eventually 
artificial propagation will reach such magnitude as to make it of 
importance in rehabilitating formerly productive mussel grounds. 
The control of mussel propagation will place the production of 
mussels on a farming basis, where selective breeding, choice of pro- 
ducing grounds, crop management, and economic marketing will play 
their parts in stabilizing the industry and insuring an abundance of 
raw material. ‘ 
The second line of investigation deals with the study of produc- 

tion in various areas by methods for determining precisely the age 
of mussels. T. K. Chamberlain, director of the Fairport (Iowa) 
fisheries biological station, has applied the methods developed by 
Dr. F. W. Weymouth, of Stanford University, to the study of rates 
of growth of mollusks and has been able to determine accurately 
the age of mussel shells of several important commercial species. 
Mr. Chamberlain is extending his studies to other localities, in order 
to determine the condition and composition of the stock of mussels 
in any given locality and to discover those localities in which the 
greatest growth is made. The results of such studies will be of value 
in planting juvenile mussels produced by the new method of culture. 

Mr. Chamberlain continued a system of mussel surveys initiated 
several years ago, completing during the summer a survey of mussel 
resources of Lake Pepin, a widened portion of the Mississippi River 
between Wisconsin and Minnesota, which, for its area, has been un- 
usually productive and for that reason has long been the object of 
special study by the bureau. These investigations are well received 
by the button manufacturers, who are beginning to feel the scarcity 
of the more suitable varieties of mussel shells. 

TERRAPINS 

In 1924 the Fisheries Commission Board of North Carolina began 
to cooperate with the bureau in its work on diamond-back terrapin 
culture. A larger brood stock was secured, and each year a larger 
number of terrapins is hatched. It is hoped in this way to rehabili- 
tate the supply of terrapins in the marshes of the State. The prac- 
tice of former years of liberating young animals not desired at the 
station for experimental purposes when they have attained a length 
of about 2 inches has been continued. 

In 1926, 3,889 animals were hatched at the station. The number 
hatched in 1927 to January 10, 1928, was 6,319. This number may 
be increased by several hundred, perhaps, next spring, when addi- 
tional young may be found in the egg beds. During 1927, 2,437 
young terrapins that had attained a length of about 2 inches were 
liberated. 
An exceptionally heavy mortality occurred among the young ani- 

mals during the summer of 1927, due to cancerous sores. It is be- 
lieved that the disease was caused by using improper tanks, and 
steps have been taken to avoid a recurrence. 
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INVESTIGATIONS PERTAINING TG FISH-CULTURAL OPERATIONS 

The present well-organized program of research in this field, under 
the direction of Dr. H. 8. Davis, includes three major researches— 
experimental trout culture, pond culture, and the pathology of hatch- 
ery fish, including, respectively, the breeding, feeding, and rearing 
of trout; the culture and management of warm-water species of fish 
in ponds; and the conquest of fish diseases. 

In the latter part of September Dr. W. C. Kendall, ichthyologist 
of the bureau, visited a semiprivate trout preserve in the Saddleback 
Mountains in Maine, in order to supplement observations that have 
been made every year since 1922, inclusive. It was interesting to 
find that since 1926, when “fresh-water shrimp ” (mostly Gammarus 
fasciatus) were introduced, great improvement had occurred in part 
of one small pond. In 1926 the largest trout observed were not 
over 7 inches in length, white-meated, and in poor condition gen- 
erally, all of which was attributed to lack of suitable food. In 1927 
some trout nearly half a pound in weight were observed, and all were 
plump and red-meated. 

At the request of a sportmen’s association of Bath, Me., a pond 
below Phippsburg, on Cape Small Point, was examined early in the 
summer to ascertain whether or not it was suited to the introduction 
of brook trout, and, except for the limited extent of the spawning 
areas, it was pronounced capable of supporting a small number of 
trout. In June “fresh-water shrimp” (chiefly Hyalella knicker- 
bockeri, but some Ganvmarus fasciatus) and samples of water were 
collected from a stream in North Windham for the Board of Fish- 
eries and Game of Connecticut. In July the Craig Brook station) 
was inspected to determine the advisability of constructing rearing 
ponds for young salmon and trout, and in November the old canal 
at Grand Lake Stream station was inspected with a view to utilizing 
it as a retaining inclosure for young landlocked salmon. 

EXPERIMENTAL TROUT CULTURE 

During the summer of 1927 experiments in feeding fingerling and 
yearling trout were continued at the Holden (Vt.) experiment hatch- 
ery by R. F. Lord under the supervision of Doctor Davis. In 
previous years the experimental work to discover fish foods that 
produce rapid growth but low mortality has been handicapped 
seriously by a gill disease which killed many fish and obscured the 
effect of the various foods. Methods were developed to control this 
disease, so that this. season the results will show the relative value 
of the different foods uncomplicated by any effects of gill disease. 

Each ration was fed to both brook and rainbow fingerlings for a 
period of 127 days, the fish being held in standard hatchery troughs 
in lots of 1,000. Beef liver, beef heart, and sheep liver were selected 
as food for the control lot, as these meats are considered standard 
diets for fish in hatchery practice. The other lots. were fed these 
meats in combination with clam meal, soy-bean meal, or Mexican 
beans, in the proportion of three parts of fresh meat to one part of 
the substitute. The soy-bean meal and Mexican beans were cooked 
to the consistency of thick mush and the clam meal was mixed with 
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hot water to a similar consistency. In addition to the liver and 
heart mixtures with beans and clam meal a mixture of equal parts 
of beef liver and beef heart was fed to both the brook and the 
rainbow trout. The results of the experiments with the brook trout 
were very consistent, but in the case of the rainbows the data are 
confusing in some respects. However, it is believed that the results 
obtained with both species justify the following conclusions: 

Possibly the most striking result of the experiments was the evi- 
dent superiority of the mixture of beef heart and beef liver to either 
heart or liver alone. With respect to growth, the superiority of the 
mixture over beef liver is not pronounced, but in the tests with both 
brook and rainbow trout there was a striking decrease in mortality 
among the fish fed the liver and heart mixture. When fed alone, 
beef liver brought about much better growth than beef heart, but the 
mortality of the fish on the latter diet was a great deal lower than 
among those fed liver. As regards mortality, beef heart was on a 
par with the heart and liver mixture. 

Sheep liver gave by far the poorest results of any of the meat 
foods. used and resulted in relatively poor growth and high mor- 
tality among both brooks and rainbows. The experiments of pre- 
vious years also indicate the inferiority of sheep liver, and it is 
believed that this food should not be fed to fingerling trout. 

The relative value of the substitute foods used is not as clear as 
in the case of the strictly meat diets, but it is evident that of the three 
clam meal is by far the most promising. With brook trout mix- 
tures of clam meal and beef liver gave results comparable to those 
obtained from feeding the beef liver and heart mixture. However, 
this mixture did not make quite as good a showing with rainbow 
trout. 
Turning to the vegetable products, it was found that mixture of 

beef products with soy-bean meal and Mexican beans gave results 
inferior to those obtained with clam-meal mixtures. With brook 
trout the soy-bean meal mixtures were better than those containing 
Mexican beans, while with the rainbow trout the reverse was true. 
On the whole, the results of the feeding experiments at Holden indi- 
cate that it is inadvisable to feed cereals or beans to fingerling trout. 
Feeding experiments with yearling trout were less satisfactory, 

owing largely to inadequate facilities and the small number of brook 
trout of this age available for experimental purposes. It was nec- 
essary to conduct the experiments in raceways where the fish were 
exposed to various enemies, which resulted in considerable loss. 
These losses, combined with those resulting from cannibalism and 
aill disease, make it difficult to interpret the results correctly. Sheep 
liver was selected for the diet of the controls, as frequently (owing 
to its lower price) it is fed to yearlings and brood fish. The other 
experimental lots were fed sheep liver in combination with soy-bean 
meal, Mexican beans, wheat middlings, shrimp bran, or “clam 
heads.” The wheat middlings, beans, and soy-bean meal were cooked 
before being mixed with the liver. 
On the whole, a ration of 50 per cent sheep liver and 50 per cent 

“clam heads” gave the best results. The fish grew rapidly and 
were exceptionally active and vigorous, with good color. “Clam 
heads ” is the dried refuse from clam canneries and is composed 
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almost entirely of fragments of the siphon. For feeding, it was: 
soaked in warm water for a short time and then mixed with the 
ground liver. Very good results were obtained with a mixture of 
40 per cent sheep liver, 50 per cent soy-bean meal, and 10 per cent 
shrimp bran, which produced more rapid growth than a mixture of 
equal parts of sheep liver and soy-bean meal. A mixture of 75 per 
cent sheep liver with 25 per cent wheat middlings produced sur- 
prisingly rapid growth; in fact, the average percentage of daily 
increase in weight in the lot fed this combination of foods was greater 
than that of any of the other experimental lots. The fish showed a. 
tendency to be “ pot bellied,” however, and were fatter than those in 
the other lots. It is not believed that such short, thick-bodied fish 
are as desirable as those that approximate wild fish in shape. Furth- 
ermore, the presence of a number of exceptionally large fish in this lot 
at the end of the experiment indicates that considerable cannibalism 
occurred. ; 

Straight sheep liver does not appear to be a more satisfactory food 
for yearlings than for fingerlings, at least on the basis of growth 
alone, as in this respect the controls were much smaller than the 
other experimental lots, with the single exception of the fish fed sheep 
liver and Mexican beans. A mixture of equal parts of Mexican beans 
and sheep liver produced less growth in the brook trout than any 
other of the experimental diets; but with rainbows the same mixture 
produced much more rapid growth, exceeding sheep liver in effec- 
tiveness. Unfortunately, no rainbow trout were fed the liver and 
soy-bean meal mixture, so that we have no evidence as to whether the 
relative value of soy-bean meal and Mexican beans would be reversed. 
as in the fingerlings. 
An essential part of the experiments at Holden is the work on 

selective breeding, by means of which, it is confidently believed, it 
will be possible to produce a superior strain of trout. Owing to in- 
adequate facilities and the short time the Holden station has been 
used for experimental work, it has not been possible to make much 
progress in this direction. Selective-breeding experiments require a 
great deal of space, owing to the many small lots of fish that must 
be kept separate from each other. ; 

During the season of 1927 six pairs of brook trout were mated and 
the progeny reared in separate compartments. As the parents all 
were selected fish, it is not surprising that the young made much bet- 
ter growth than do average fingerlings from the common brood stock. 
The comparatively slight variation in size in individual fish in each 
lot was especially striking. As every fish culturist knows, ordinarily 
there is considerable difference in the rate of growth of individual 
fish in a mixed lot of fingerlings of the same age, and it is necessary 
to grade them frequently to prevent cannibalism; but in fish having 
the same parents there was surprisingly little difference in size 
throughout the summer; in fact, in some instances they were more 
uniform than fingerlings that were graded carefully. 
Although the progeny of the selected pairs were held in crowded 

quarters in hatchery troughs for several months, the losses in some 
instances were remarkably small. In one lot the combined loss of 
eggs, fry, and fingerlings up to September 30 was only 9 per cent, and 
in another lot it was 12 per cent. It is planned to select the best fish 
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from such lots as these for further breeding experiments. ‘These 
experiments, of course, are only a start in the right direction, and it 
is hoped to increase the scope of the work greatly. as soon as adequate 
facilities become available. 

POND CULTURE 

The experiments in pond culture, initiated in 1926 at the Fairport 
(Iowa) biological station, were continued in 1927 by A. H. Wiebe 
and the station staff, under the general supervision of Dr. H. S. 
Davis. On the whole the experimental work was very successful, 
and the average production of fish was increased materially over that 
of the previous season. As during the summer of 1926, special em- 
phasis was placed on the propagation of largemouth black bass. In 
this connection the results obtained with forage fish were particularly 
encouraging, and it is believed that by the proper use of such fish the 
output of fingerling bass can be increased. Several species of forage 
fish were used in the Fairport ponds, but best results were obtained 
with the golden shiner (Wotemigonus crysoleucas) and the blackhead 
minnow (Pimephales promelas). Both of these fish feed to a con- 
siderable extent upon vegetable matter and débris in addition to the 
smaller animals of the plankton, food that is not taken by the bass 
fingerlings. It is not possible to obtain a forage fish that does not 
compete directly with the young bass for food for a short time; but 
this does not appear to be as serious as might be supposed, as the 
rapidly growing bass soon reach a stage where they prefer insects 
and small fish to the small Crustacea of the plankton. 

In some respects the golden shiner appears to be best for forage 
purposes, but the investigations have not yet reached a stage where 
it is possible to determine definitely the relative value of various 
species for this purpose. Both the golden shiner and blackhead 
minnow are hardy species, well adapted to pond conditions. Of spe- 
cial value is their habit of laying eggs over an extended period, which 
insures a continuous supply of small fish for the rapidly growing 
bass fingerlings. The larger size of the adult shiner is a distinct 
advantage, as it renders it immune to injury by fingerling bass. 
In the case of the blackhead minnow, all adults and young may be 
captured by the young bass before the end of the season. Goldfish 
also have proved valuable as forage fish and possibly may prove to 
be superior to shiners or minnows in ponds that contain brood bass. 
On the other hand, goldfish do not continue spawning over so long a 
period as the other two species and are more omnivorous i their 
feeding habits, even eating small fish occasionally. Furthermore, 
they roil the water, which is objectionable. 

The Fairport experiments indicate that much better results can be 
obtained by rearing the fry in ponds reserved for that purpose than 
by attempting to hold both brood fish and fingerlings in the same 
pond. This is exemplified by pond D-7, which has an area of 1.087 
acres. About 150 blackhead minnows were liberated in this pond on 
May 7, and a month later (June 13) the pond was stocked with 25,585 
advanced bass fry. When the pond was drained on October 10 it 
yielded 8,622 No. 3 fingerlings, a survival of approximately 33.7 per 
cent. Probably better results would have been obtained had not the 
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pond been understocked with forage fish, as shown by the fact that 
only three minnows were recovered. 
A much higher percentage of survival was obtained in a small 

pond known as E-2. This pond, with an area of 0.128 acre, was 
stocked on June 13 with 1,833 bass fry. The pond was drained 
October 4 and yielded 1,022 fingerling bass, a survival of approxi- 
mately 55.7 per cent. This high percentage of survival doubtless 
was due largely to the fact that through a misunderstanding the 
pond was overstocked with goldfish, so that an abundance of forage 
fish was available throughout the season. An adjoining pond (E-3), 
having the same area but understocked with forage fish, produced 
742 bass fingerlings out of 1,833 fry, a survival of approximately 
40.7 per cent. 

. The results of two seasons’ experiments at Fairport indicate that 
when rearing ponds are properly fertilized and supplied with forage 
fish they should be stocked with 20,000 to 25,000 largemouth-bass 
fry per acre, 30 to 40 per cent of which, at least, should survive until 
the ponds are drained in the fall. 

The bass fry were taken from the spawning pond by means of a 
Hesen fry trap, which is designed to capture them when they rise 
from the nest and begin to swim around the pond. The efficiency 
of this trap is shown by the fact that over 70,000 fry were captured 
in about four hours. It also appears that better results can be 
obtained by using fewer brood fish than has been the practice in the 
past. When fingerlings are to be reared in the same pond with the 
brood fish, not more than 15 to 20 pairs of medium-sized brood fish 
should be used per acre. If the young are to be removed as fry, a 
larger number of brood fish may be used. One pond was stocked 
with bass and bluegill sunfish in the hope that the bluegills would 
make a satisfactory forage fish for the bass, but the results were 
disappointing. The pond produced only about 1,900 No. 3 bass 
fingerlings and 28,000 bluegill fingerlings per acre, which is a rela- 
tively small yield. 

In 1926, and again in 1927, an attempt was made to propagate the 
gizzard shad (Dorosoma cepedianum) in ponds for forage purposes, 
but without results. In each case the fish failed to spawn, and no 
further attempts will be made to raise them at Fairport. Owing 
to its feeding habits, this species would seem to be an ideal forage 
fish, but the Fairport experiments indicate that it is not adapted to 
small ponds. Other objections are the fact that it does not have an 
extended spawning season and that it is not eaten as readily by the 
bass as are many of the minnows. : 
-In 1926 a mixture of bone meal and dried sheep manure was ap- 

phed to several of the ponds at the Fairport station at frequent 
intervals during the spring and early summer in an experiment in 
the use of fertilizers in ponds, but the results were not conclusive. 
During the past summer (1927) superphosphate was used instead of 
bone meal, with very encouraging results. Several applications of a 
mixture composed of one part superphosphate to three parts dried 
sheep manure, by weight, were made in the early part of the season, 
and in every case the production in fertilized ponds was much greater 
than in those not fertilized. The increased production of fertilized 
ponds is evidenced best by the E series of ponds, as the results are 
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directly comparable. There are four of these, situated close together 
and of nearly the same size. Two of them were fertilized, and each 
produced approximately the same weight in fish per unit area. Their 
yield was about four times as great, per unit area, as that of one of 
the unfertilized ponds and three times as great as that of the other. 

Experiments also were conducted in small concrete ponds that con- 
tained no fish, to determine the effect of various fertilizers on plank- 
ton production. The fertilizers tried were sheep manure, superphos- 
phate, and soy-bean meal. The results show that soy-bean meal 
increases production more than either sheep manure or superphos- 

phate. The last two are about equally effective in increasing plankton 
production. 
A study of a number of factors that may influence plankton pro- 

duction directly and fish production indirectly also was made. These 
were dissolved oxygen, free carbon dioxide, half-bound and bound 
carbon dioxide, dissolved phosphorus, organic phosphorus, hydrogen- 

ion concentration, chlorides, four forms of nitrogen (nitrite, nitrate, 
ammonia, and organic nitrogen), dissolved silica, temperature, and 
turbidity of water. In addition, a quantitative study of the total 
plankton production of a number of ponds was continued during the 
summer. The voluminous data acquired as a result of these inves- 
tigations have not yet been studied sufficiently to justify drawing 
any definite conclusions. 

PATHOLOGY OF FISHES 

Investigations on disease of the gills of trout were continued by 
the pathologist.at Holden (Vt.) station. This disease frequently is 
the cause of serious losses, especially among advanced fry and finger- 
lings. As shown in the report for 1926, the disease is caused by a 
bacterial growth on the surface of the gills. In the case of fry, and 
probably young fingerlings, the bacteria may develop on the fins 
and body as well, but appear to produce no noticeable effect other 
than greater secretion of mucus. Infection of the gills is much more 
serious and usually results in a noticeable thickening of the gill fila- 
ments, caused by proliferation of the epithelial cells. In large fin- 
gerlings and yearlings this may be followed by infection with fungus. 
Experience with the disease in 1926 led to the opinion that it would 
not prove to be a serious menace to trout culture, but several serious 
outbreaks in 1927 showed conclusively that this view was too optimis- 
tic. It now appears that the gill disease may cause heavy losses 
among both fingerling and yearling trout, and there can be little 
doubt that it was the cause of several obscure epidemics that occurred 
at various hatcheries in recent years. 

For a number of years heavy losses have been suffered annually 
among the trout fry at the Holden Station at about the time when 
they were beginning to feed. Until recently it has been-the practice at 
this station to hatch the eggs in brook water or in a mixture of brook 
and spring water. However, it was found that if the eggs were 
held in spring water the fry did not suffer from the usual mortality, 
which in some cases reached 100 per cent. During the spring of 1927 
it was discovered that virtually all of the fry held in brook water 
contracted the gill disease, whereas no bacteria could be found on the 
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gills of fry hatched in spring water. Consequently, there can be lit- 
tle doubt that the annual spring mortality at this station has been due 
to gill disease. 

Later in the season there was an outbreak of gill disease in a lot 
of 15,000 rainbow fingerlings that were being held in a small, spring- 
fed pond. ‘The disease made its appearance very suddenly, and in 
a few days nearly all of the fish were dead. Apparently they were 
infected with a virulent strain of the bacteria, inasmuch as in all 
previous outbreaks among fingerlings the mortality increased grad- 
ually and there was no sudden onset of the disease, as in this case. 

The pond containing the rainbow fingerlings drained into a similar 
pond containing 33,000 brook-trout fingerlings, which were in excel- 
lent condition prior to the outbreak of the disease in the upper pond. 
Although these fish were removed immediately, it was too late, and 
nearly all died of the disease within a few days. The disease ap- 
peared in several other lots of brook-trout fingerlings also, but in 
these it was checked before it had caused such heavy losses as in the 
other lots mentioned. It also appeared in several lots of yearling 
trout, and while the losses were not as great as among the fingerlings, 
it is evident that, if not controlled, it is quite capable of causing 
serious mortality among older fish. 

Until recently the disease was definitely known to occur only at 
the Holden hatchery, but during 1927 it caused heavy losses in 
a hatchery near Barneveld, N. Y.; and there is evidence that it is 
prevalent in New England, New York, and Pennsylvania. For- 
tunately, in the case of fingerlings and older fish it can be controlled 
readily if proper precautions are taken before the fish become badly 
infected. Further experience with the copper-sulphate treatment 
has confirmed the results of last year, when it was found that two 
treatments with a 1 to 2,000 solution of the sulphate will completely 
destroy all bacteria on the fish. The fish should be placed in the 
solution for one minute and then be transferred quickly to running 
water. If the treatment be carried out properly there should be 
very little loss, unless the fish have been weakened already by the 
disease. Unfortunately, the disease usually develops gradually and 
becomes firmly established before its presence is suspected. The 
stricken fish exhibit no characteristic symptoms, and the only certain 
way to diagnose it is to demonstrate the presence of bacteria on the 
gills. This requires considerable experience, because the bacteria 
are transparent and difficult to distinguish. 

Studies of fin disease have shown that it is evidently identical 
with the so-called “fin rot” or “tail rot,” which recently caused 
considerable mortality at a number of widely separated hatcheries. 
Tt has been confused sometimes with the fin disease caused by Gyro- 
dactylus, a small flatworm that occurs on the fins and body. Fin rot 
evidently is of bacterial origin, and although the specific organism 
has not yet been isolated there is good reason to believe that a long, 
rod-shaped bacterium is the cause of the disease. This bacterium 
has been found in large numbers in all cases of fin rot from several 
localities, and apparently it is the only organism uniformly present. 
Fin rot is characterized by disintegration of the fins, which often are 
destroyed entirely. In most cases the dorsal fins are affected first, 
the others being involved later, but this is not the invariable rule. ~ 

ope Ph ena 
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Sometimes the pectoral fins are attacked first, and may be destroyed 
almost entirely before the others are affected. This seems to be true 
most generally of small fingerlings. In still other cases the disease 
may attack chiefly the caudal fin. 

Usually the first noticeable indication of the disease is a more or 
less distinct white lne along the outer margin of the fin. This 
white streak moves gradually toward the base of the fin, while at 
the same time the outer margin of the fin becomes badly frayed. 
This continues until the entire fin may be destroyed. In late stages 
of the disease sores filled with a glistening white pus may develop 
at the base of the fin, and occasionally such lesions occur in the skin 
some distance from the fin. Due to discharge of the pus into the 
water, these lesions may appear as small, usually circular depres- 

_ sions, which extend for some distance into the underlying muscles. 
The sides of such lesions are defined so sharply as to look as though 
a small piece of the tissue had been removed with a sharp instru- 
ment. The extent to which sores develop at or near the base of the 
fins depends largely on the size and age of the fish. In very young 
fingerlings death usually occurs before the tissues at the base of the 
fins become infected, so that the occurrence of lesions on the body is 
rare. Larger fish, being more resistant, may live for some time after 
one or more fins have been destroyed entirely, and therefore there is 
more opportunity for lesions to develop in the adjoining tissues. 

The bacteria develop not only on the surface of the fins but also 
penetrate the tissues. Apparently they attack the connective tissues 
chiefly. In their growth through the tissues the bacteria follow the 
lymph channels and thus eventually reach the connective and muscu- 
lar tissues at the base of the fins, where they cause the formation of 
the sores or ulcers previously referred to. 

The disease can be controlled by dipping the fish in a solution of 
copper sulphate, but owing to the fact that the bacteria can not be 
reached so readily by the solution, more treatments-are necessary 
than in the case of the gill disease. Obviously, to be effective the 
treatment must be applied before the bacteria penetrate the tissues 
to any depth, as in late stages of the disease they can not be reached 
by the chemical baths. All fish in which the disease is well advanced 
should be destroyed, and the rest should be given several treatments 
with the copper-sulphate solution. 
A visit to the bureau’s Drumlin hatchery, near Barneveld, N. Y., 

disclosed that heavy mortality among fingerling and yearling trout 
was due to furunculosis, but that both gill disease and “ fin rot” were 
present and caused a considerable percentage of the mortality. 

During the past year the pathologist was consulted by a number of 
State and commercial hatcheries regarding mortality from furuncu- 
losis or other disease. At the request of the American Railway Ex- 
press Co., preliminary investigations were undertaken to determine 
the causes of the frequent heavy losses of goldfish during shipment. 
The express company shipped some fish from Maryland to Washing- 
ton, D. C., where they were held in cans for several days and then 
returned to the express company. . The fish were graded into four 
sizes, and the number allotted to each can was in accordance with 
usual practice in making commercial shipments. It was found that 
virtually the entire oxygen content of the water in the cans was ex- 
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hausted in a very short time, while the carbon-dioxide content in- 
creased rapidly. During most of the time the oxygen content ranged 
from 0.24 to 0.56 part per million and the carbon-dioxide content 
from 18 to 25 parts per million. 

Except for a short period immediately after the water was changed, 
the fish swam at the surface continuously and sucked in air, which 
passed out over the gills, enabling them to get oxygen from this source 
rather than from the water. Inasmuch as the mortality in each lot 
was low, it is evident that goldfish can live for some time under such 
conditions. Toward the end of the experiment, the fish began to show 
signs of low vitality, which evidently was due more to the accumula- 
tion of excrement, mucus, and other wastes, than to a deficiency of 
oxygen. From the experiment it appears that in ordinary commer- 
cial shipments of goldfish the removal of waste matter from the cans 
is more important than aeration. 
An investigation into the life history of Proteocephalus amblop- 

litis, a cestode parasite of bass, was carried on by Dr. George W. Hun- 
ter at the Neosho (Mo.) station. The larve of this tapeworm some- 
times occur in such numbers in the ovaries of the host as to prevent 
effectually the development of the ova. Adult tapeworms are found 
in the intestines of bass and allied species. It was found that tape- 
worm eggs may develop in several species of Cyclops (a genus of 
small crustacean common in the plankton of ponds). When ingested 
by the proper species of Cyclops, the eggs hatch and the larve bore 
through the intestinal wall into the body cavity of their host. When 
the infested Cyclops is eaten by a fingerling bass, the parasites encyst 
in its body cavity or viscera, where they may remain for months or 
possibly years. If infested bass are eaten by larger bass, the parasite 
is carried to the intestine, where it completes its development. It is 
probable that the larval stages of the parasite may occur in other 
small fishes as well as bass. Doctor Hunter’s studies have not been 
completed but will be continued during the coming summer. 

STUDIES ON INTERIOR LAKES 

During the past several years the Bureau of Fisheries has been co- 
operating with the Wisconsin Geological and Natural History Survey 
in detailed and highly technical limnological studies of lakes in 
northeastern Wisconsin, conducted by employees of the State. Their 
purpose is the discovery of the real causes of unequal productivity of 
the various lakes, with the hope of eventually being able to increase 
the production of fish in lakes now depleted and to establish fish life 
in waters now barren. Painstaking investigation of the chemistry of 
waters is just as necessary for promoting aquiculture as similar 
studies on the chemistry of soils are in agriculture. Because of the 
fundamental scientific importance of these studies and their far- 
reaching ultimate application to aquiculture in inland waters, the 
full report of activities submitted by Prof. Chancey Juday is given 
below: 

During the summer of 1927 limnological studies on the lakes of northeastern 
Wisconsin were continued. Laboratories were provided by the State conserva- 
tion commission, which gave to the survey the use of two buildings at the 
forestry headquarters on Trout Lake. The first members of the field party went 
to Trout Lake on June 17. About a week was needed to equip the buildings for 
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use as laboratories and to set up the apparatus, The first observations of the 

season were made on June 24 and the last on August 28. In this interval 

observations were made on 233 lakes situated in Vilas and Oneida Counties. Ten 

lakes were visited twice and one lake three times. Of the 233 lakes, 79 had been 

examined in 1925 or 1926, or in both years; 154 were visited for the first time 

in 1927; and 5 lakes that were examined in 1926 were omitted this year. 

The field party consisted of H. A. Birge and Chancey Juday, biologists; Rex J. 

Robinson, Henry M. Stark (to August 1), and F. H. L. Taylor, chemists; Lloyd 

Setter (also a chemist) and Mrs. F. H. L. Taylor (during August), general 

utility members. Another chemist, B. L. Browning, remained at Madison, giv- 

ing full time to the determination of organic carbon in the dry residues from 

lake water. In addition, work on the fish of the lakes was carried on directly 
by the Bureau of Fisheries through Stillman Wright, aided by an assistant, 
C. E. Juday. Mr. Wright will make direct report of his work to the bureau. 

The limnological work was along lines followed in 1926 and reported in that 
year. Only one important new line of observation was started in 1927. The 
University of Wisconsin provided the party with a motor-driven Sharples super- 
centrifuge, and with this 38 relatively large samples of plankton were obtained 
from 24 different lakes, using from 30 to 100 liters of water for each sample. 
These samples are to be analyzed by the chemists. 

The regular observations on each lake included the following: 
(1) On the lake, the temperature and transparency of the water. 
(2) In the laboratory, (a) two physical items—the color and conductivity 

(total electrolytes) of the water; (b) 12 chemical items—hydrogen-ion concen- 
tration, free and fixed carbon dioxide, oxygen, four forms of nitrogen (free 
ammonia, nitrite, nitrate, and organic), soluble and organic phosphorus, silica, 
and chlorides; and (c) one biological item—the amount of dry organic matter 
in the centrifuge plankton. 

(3) Also in the laboratory, the securing and preserving of material for future 
study, including (@) tow-net catches of plankton Crustacea, (b) quantitative 
catches of net plankton wherever a series of samples was taken, (c) specimens 
of the centrifuge plankton in all cases where the organic matter was deter- 
mined, and (d) the dry residue from samples of water evaporated on the sand 
bath at a temperature of about 75°. 

During the summer about 500 determinations of the hydrogen-ion concentra- 
tion were made, representing all of the lakes examined and several depths in 
many of them. About 400 determinations of organic matter were made in the 
centrifuge plankton. The determinations of oxygen and carbon dioxide are 
about as numerous as those of hydrogen-ion, and those of nitrogen, phosphorus, 
silica, and chlorides are comparable with those of plankton. There are 408 
samples of dry residue for chemical analysis, each representing ordinarily from 
2.5 to 4 liters of water. A number of larger samples also were evaporated for 
use in mineral analyses, and from six lakes large amounts of water were sent 
to the university at Madison for evaporation in a vacuum pan. These were 
from the lakes that had the smallest quantity of inorganic matter, and each was 
about 115 liters of water. 

During 1926 the main attention of the field party was directed to gathering 
series of samples from different levels in the deeper lakes, or at least samples 
from surface and bottom in the case of shallower lakes. Eighty-nine such series 
were obtained from 46 different lakes in 1925 and 1926. During the past sum- 
mer 43 series were taken from 41 different lakes, including 11 lakes not so 
examined before. Altogether, 57 lakes have been examined in this way, and 
there are 132 sets of observations of this kind. The lakes include most of the 
deeper lakes within 20 miles of Trout Lake. 

In 1927 the main attention of the party was given to securing data from as 
many as possible of the larger lakes that could be reached from the labora- 
tories. The practical limit of distance was 20 to 30 miles, as work had to be 
carried on continuously. The lake must be reached, the work done on it, and 
samples of water must be obtained and brought back to the laboratory in time 
for the completion of the chemical and biological work during the day, or at 
latest before the new samples of water came in the next day. 

Almost all of the larger lakes have been visited in an area of roughly 1,000 
Square miles, extending from the Michigan boundary to the north line of Town 
XXXVII and lying between the Wisconsin River on the east and the Flambeau 
on the west. A small number of lakes have been examined to the east of the 
Wisconsin. The work of 1927 included about one-third of the area of the north- 
eastern lake district and about the same proportion of its lakes, if the very 
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small bog lakes are omitted from consideration. For the area studied there 
can be prepared maps showing the distribution of the items observed along the 
several lakes, and thus can be shown the regional limnology of the area in a way 
that has not been possible before. 

There is no reason to believe that the lakes of the rest of the district differ 
widely from those of its central area, which has been covered by our study. 
It was found that the lakes in the more distant parts of the area were like 
those nearer to Trout Lake; the lakes still more distant are like the others in 
area and depth, and their contents are probably also similar. 

In 1926 the Bureau of Fisheries. published a report on the organic content 
of jake water (Bulletin of the Bureau of Fisheries, Vol. XLII; Doc. No. 1012), 
giving the results reached by us in the examination of the organic content of 
dry residues obtained from large samples of lake water—50 to 525 liters each. 
These quantities of water from lakes of southeastern Wisconsin yielded dry 
residue in amounts varying from 1,000 to 10,000 milligrams. It was mani- 
festly impossible to evaporate such large quantities of water from large num- 
bers of lakes, and it was also impossible to handle such quantities in temporary 
field laboratories. The survey therefore has applied to the study of lake 
residues the methods of microanalysis whose principles were worked out by 
Professor Pregl, of Graz, Austria. These methods are employed extensively in 
Europe, but have received little or no attention in America, either in the teach- 
ing of chemistry or in practice. Their essence lies in the use of refined methods 
and of a very sensitive and accurate balance, so that only 5 to 10 milligrams 
of the substance need be used for an analysis. This survey imported such a~ 
balance in 1925 and also Pregl’s apparatus for carbon and nitrogen determina- 
tions. It appeared that the apparatus had to be modified considerably before it 
was suited to the special problems offered by lake residues, and it was not until 
1926 that it could be put to active use. Up to October 1, 1927, about 325 de- 
terminations of the organic nitrogen in residues were made by microanalytical 
methods, and about 525 determinations of organic carbon. This work on the 
residues from the summers of 1925 and 1926 is now nearly complete; 225 deter- 
minations of carbon have been made on residues of 1927, and 183 remain to be 
done. There are fewer than 100 samples whose nitrogen must be determined. 
In most cases during the past summer the organic nitrogen was determined 
directly from the water. 

The employment of these refined methods of analysis have made it possible 
to secure sufficient material by evaporating relatively small quantities of water. 
During the past summer from 2 to 4 liters of water constituted a sample. 
The amount of residue ranged from a minimum of 9.2 milligrams per liter 
to a maximum of 95.4 milligrams. The average for 408 samples was almost 
exactly 40 milligrams per liter. It may be of interest to note that during the 
field season of 1927 more than 114 tons of water from the northern lakes was 
evaporated, leaving a total dry residue of about 2.1 ounces. The amount of 
kerosene oil required as fuel for the evaporation was nearly as great as the 
amount of water. 

The study of these residues will be continued actively during the current 
academic year. The University of Wisconsin has provided funds for four 
research assistants, who will give half time to chemical work on the lakes, 
chiefly on these residues. The main work of one man is on the organic car- 
bons. He will complete the work on the samples from the northern lakes and 
also will analyze samples from southern lakes for comparison. He will deter- 
mine carbon in plankton samples, also. We estimate that about 600 such de- 
terminations will be needed. A second assistant studies the nitrogen and 
phosphorus of the residues. He will complete the examination of the samples 
and will check the colorimetric methods used in the field. If time permits, he 
will check, in a similar way, the methods of determining soluble silica. A 
third assistant is making mineral analyses of residues. He begins with the 
larger samples, using macroanalytical methods. He will go on with micro 
methods, especially for the determination of potassium and sulphates. While 
micro methods for these last substances reduce the amount of material needed, 
they do not cut down the time required for analysis. It will not be possible, 
therefore, with the means at our command, to examine all or even the greater 
part of our samples in this way. The fourth assistant is analyzing the bottom 
deposits of the lakes, both as to organic and inorganic content. In addition, 
apparatus is being constructed to work out micro methods for the determina- 
tion of ether extract (fat) from the residues. 

a ne 
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On the biological side, an assistant for Mr. Juday has been provided who 

will aid in the study of the preserved samples of plankton by the microscope. 
It is hoped that a report on the organic content of the lakes may be made 

during the current year. The determination of organic carbon and nitrogen 
ought to be completed by Christmas, and a report on organic matter may be 
based on these. It is impossible to predict the amount of time required to 
perfect the apparatus for microdetermination of fats, but it is not likely that 
this item can be determined for any great number of lakes before the end of 
the calendar year. Whether a similar report can be prepared on the mineral 
content of the lakes will depend on the progress made in the analyses; and as 
these involve some experimental work and new methods, it is not safe to pre- 

dict the progress they will make. 

FISHERIES BIOLOGICAL LABORATORIES AND FIELD STATIONS 

During 1927 the bureau operated three of its biological labora- 
tories throughout the entire year, and in addition field stations are 
maintained, with varying degrees of permanence, at various places 
in the United States. Temporary laboratory quarters have been pro- 
vided by the College of Fisheries of the University of Washington 
at Seattle, the University of Michigan at Ann Arbor, the Natural 
History Museum at Stanford University, Calif., and by the city of 
Corpus Christi, Tex. 

The laboratory at Woods Hole opened for the summer season on 
June 20, 1927, with its facilities again completely utilized by the 
bureau’s staff and private investigators. Elmer Higgins, in charge 
of the division of inquiry, acted as director. The work of Dr. P. S. 
Galtsoff, Dr. Samuel Lepkovsky, Dr. E. B. Perkins, Dr. A. E. Hop- 
kins, O. E. Sette, E. W. Bailey, R. A. Nesbit, and several temporary 
student assistants, with oysters and mackerel, has already been dis- 
cussed. J. C. Pearson, temporary assistant, continued his studies on 
the life histories of Texas fishes, and Dr. F. G. Hall, of Duke Univer- 
ity, and Richard L. Pearse, temporary assistants, continued their 
studies on respiration in fishes. 

The customary space was occupied by Dr. N. A. Cobb, of the De- 
partment of Agriculture, with several assistants, in continuing a 
study of the nematode fauna of the Woods Hole region. Dr. Barnett 
Cohen, chemist of the Hygienic Laboratory, United States Public 
Health Service, was engaged in oxidation-reduction studies through- 

_out the season; Paul 8. Conger, of the Carnegie Institution, con- 
tinued his diatom investigations. The university tables were occu- 
pied as follows: Princeton, Samuel KE. Hill, hemolysis of blood of 
fishes; Harvard, Gordon E. Gates, annelids, and E. F. B. Fries, 
xanthophors of Fundulus; Johns Hopkins, Dr. John C. Hemmeter, 
comparative histology of the spleen of Lophius. Among the inde- 
pendent investigators who occupied tables at the laboratory were Dr. 
Edwin Linton and Dr. G. A. MacCallum, working on helminth para- 
sites of fishes; Dr. C. B. Wilson, on copepods of the Woods Hole 
region; Dr. Arch E. Cole, metabolism in clams; Dr. Haldane Gee, 
bacteriology of fish muscle; Joseph B. Glancy and Horace B. Pease, 
effects of chlorine on oysters; Florencio Talavera, Crustacea and 
Mollusca of Woods Hole; George H. Kennedy, histology of muscle 
tissue of cod. Dr. H. M. Smith, director of fisheries at Bangkok, 
Siam, and former United States Commissioner of Fisheries, con- 
tinued his studies on the local fish fauna throughout the summer. 
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The work of the Beaufort (N. C.) biological station has been 
mentioned in the section of this report dealing with the investiga- 
tions on larval fishes, oysters, scallops, and diamond-back terrapins. 
The working efficiency of the station was increased through the addi- 
tion to the personnel of a scientific illustrator, a clerk-stenographer, 
and a boatman. Dr. 8S. F. Hildebrand, the director, with the aid of 
Louella E. Cable, illustrator, pursued as his principal line investiga- 
tion of the egg and larval development of fishes, and he has also 
accumulated many data on the rate of growth of several important 
commercial species. Doctor Hildebrand, assisted by the foreman of 
the station, Charles Hatsel, is also conducting an extended series of 
experiments in breeding diamond-back terrapin. James S. Gutsell 
has continued his study of the life history and habits of the scallop, 
and H. R. Seiwell and Dr. A. E. Hopkins were engaged during a 
portion of the year in a study of the oyster. 

The following independent investigators availed themselves of the 
use of the station for varying lengths of time: Prof. H. V. Wilson, 
of the University of North Carolina, assisted by J. T. Penny, made 
an investigation concerning the cellular biology of sponges. Dr. 
Bartgis McGlone, of the University of Pennsylvania school of medi- 
cine, continued studies of the two previous summers on the effects of 
hydrogen-ion concentration upon fertilization of the eggs of the sea 
urchin, Lytechinus variegatus. Dr. Ferdinand A. Ries, of the Uni- 
versity of Maryland school of medicine, conducted similar studies 
intended to parallel or check those of Doctor McGlone. Dr. W. C. 
George, of the University of North Carolina, conducted studies on the 
histology of the blood of two ascidians, Phallusia hygomiana and 
Stylea plicata, and of Balanoglossus. C. L. Ferguson, Doctor 
George’s student, made some studies on the blood of the sea urchin, 
Arbacia punctulata. Dr. Elinor H. Behre, of the University of 
Louisiana, continued her studies of the previous summer on color 
changes in fishes under the stimulus of varying light wave lengths. 
The foolfish (Afonacanthus hispidus) and the blenny (Hypleurochilus 
germinatus) were the principal species used in the experiments. Dr. 
Bert Cunningham, of Duke University, was engaged for a short 
period in studying the embryology of diamond-back terrapins, but, 
due to the necessity of shipping the eggs to his laboratory, incubation 
progressed unsatisfactorily and comparatively little headway was 
made. Luang Choola, of the Department of Fisheries of Bangkok, 
Siam, spent about six weeks at the station, principally to acquaint 
himself with the diamond-back terrapin-cultural methods followed 
at the station and to become familiar with some of the commoner 
forms of aquatic animals of the vicinity. M. W. de Laubenfels, of 
Oberlin College, visited the station to acquaint himself with Pro- 
fessor Wilson’s work on sponges and to obtain information from 
him. 

Studies on the fouling of ships’ bottoms, which were carried on at 
the Beaufort station for a number of years by the Navy Department 
and the Chemical Warfare Service, have largely been discontinued, 
although a few tests are still under way. 

The Fairport biological station has been mentioned already in 
connection with the work on fresh-water mussels and pond culture. 
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T. K. Chamberlain, director, has had charge of the bureau’s investi- 
gations on fresh-water mussels and has been particularly active in 
cooperating with the various States and with private organizations 
concerned with the conservation of aquatic resources of the upper 
Mississippi River region. The pond-cultural investigations have 
been under the supervision of Dr. H. S. Davis. A. H. Wiebe, 
temporary assistant, made all chemical determinations and plankton 
studies necessary in the work, as well as studies of the biology 
of the various fish used. A conference on pond culture was held 
at the station on October 6 and 7, 1927. The meeting was called 
at that time to enable those in attendance to observe the methods 
employed in handling the ponds and also to obtain some idea of the 
results attained. The actual work of removing the vegetation, drain- 
ing the ponds, and collecting, sorting, and counting the fish was 
observed during the two days, and the evenings were spent in dis- 
cussing the methods employed and principles involved. 
The Key West (Fla.) laboratory was not operated during the year 

because laboratory facilities are inadequate. 
The four field stations occupied by bureau investigators during the 

year consisted of laboratory and office facilities kindly donated for 
indefinite but temporary use. The University of Michigan has pro- 
vided several rooms for the use of Dr. John Van Oosten and his 
assistants, who are engaged in Great Lakes investigations. For a 
number of years Stanford University has furnished laboratory quar- 
ters for bureau workers and recently provided additional space for 
Dr. W. H. Rich, H. B. Holmes, H. C. McMillin, and temporary 
assistants. In addition to housing the staff of the International 
Fisheries Commission, which is engaged in the halibut investigations, 
the College of Fisheries of the University of Washington has pro- 
vided quarters for George A. Rounsefell and his temporary assist- 
ants for herring investigations. Field headquarters for the Texas 
fishery investigation were maintained at Corpus Christi, where the 
city donated offices and laboratory space. Thé advantages of main- 
taining headquarters for field workers in universities, where labora- 
tory facilities are excellent and access may be had to great libraries, 
are obvious, and the.cooperation of such institutions is appreciated 
greatly. 

O 
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INTRODUCTION 

The writer has had long experience in the management of the 
aquarium in New York City and has assisted in planning certain 
aquariums already built as well as others projected. He was con- 
nected with the National Commission of Fisheries during the period 
when that organization maintained temporary aquariums at the 
great industrial expositions held in this country and observed some 
of them in operation. Millions of people saw those aquariums of 
the past, while other millions enjoy the few that exist here at 
present. 

Having supplied information recently to a score of cities that 
contemplate constructing aquariums, the writer has felt it incumbent 
upon him to set forth the essentials of the matter for the guidance 
of an increasing number of inquirers. The present discussion is 
based largely on the methods of the large aquarium in New York 
City, which has been in operation for 30 years and is now under- 
going extensive modernization. 
The public-aquarium idea persists in the municipal mind to a 

degree that indicates a further and early development of the insti- 

1 Appendix VII to the Report of the United States Commissioner of Fisheries for 1928. B. F. Doc. No. 1045. 
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tution in this country. No other form of public museum is of 
greater interest to the people. The plentifully stored aquarium is 
an ever-changing exhibition of beautiful and useful living things 
not seen easily in their natural habitat. It quickly becomes a center 
of recreation for the masses, contributing always toward a whole- 
some appreciation of nature. It has great educational value, stimu- 
lating constant inquiry respecting our heritage of the waters, which 
a wasteful civilization must take still greater pains to conserve. 

The public aquarium, with its exhibits of living aquatic animals, 
is an institution that has come into existence during comparatively 
recent years. There are few existing aquariums that date back 
as far as 50 years. In some European cities the aquarium is a fea- 
ture of the zoological garden, while in others it is a separate insti- 
tution. An aquarium usually is established in connection with the 
work of a biological laboratory, as at the notable zoological station 
at Naples and the oceanographic museum and laboratory at Monaco. 
The aquarium in New York City is maintained by the city, its 
management being in the hands of the New York Zoological Society, 
which provides all exhibits from its private funds. The aquariums 
in Boston and Detroit are municipal institutions, controlled in each 
case by a department of parks. The aquarium in San Francisco, 
built with private funds and under the control of the California 
Academy of Sciences, is maintained with funds provided by the 
city. An aquarium larger than any now in existence is being 
planned in the city of Chicago, to be built with private funds, man- 
aged by a scientific organization, and maintained by the city. An 
aquarium has long been maintained at the headquarters of the 
United States Bureau of Fisheries in Washington. There are a 
few small aquariums in European and American cities that are con- 
ducted entirely as private business enterprises. There are probably 
more than 40 aquariums in various parts of the world to which the 
public is admitted, exclusive of several small ones connected with 
biological laboratories. 

It was long the custom of the National Commission of Fisheries to 
operate large temporary aquariums at American industrial exposi- 
tions.? These splendid governmental exhibits were successful in the 
highest degree. A few of the aquarium buildings were architecturally 
beautiful. It is a remarkable fact that at the world fairs of Chicago, 
Atlanta, St. Louis, Buffalo, Omaha, Charleston, Nashville, and other 
cities the aquarium attracted, in each case, more visitors than any 
other single exhibit of the exposition. The larger permanent aqua- 
riums of the world usually attract the attention and patronage of the 
people to a greater extent than do zoological gardens or museums of 
natural history or art. Possessing attractiveness to such a degree, the 
aquarium should be more than an exhibition of interesting things. It 
has undeveloped possibilities for educational usefulness and has long 
occupied an important position in the field of scientific research. _ 

The collections of the larger public aquariums consist of living 
marine and fresh-water animals. It is the character of the exhibits— 
whether of marine or fresh-water forms—that determines the cost of 
maintenance in an institution of this kind. An aquarium with exhi- 

2 Descriptions of some of these aquariums, with illustrations, will be found in the re- 
ports of the United States Commission of Fisheries for the years 1888, 1894, 1896, 1901, 
and 1904, and the volume of the bulletin of the commission for the year 1893. 
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bition tanks requiring nothing more complicated than mere connec- 
tions with a city water system obviously can be operated at less ex- 
pense than one requiring pumps for the circulation of sea water. It 
would be possible for any inland city, not too remote from suitable 
collecting waters, to maintain exhibits of fresh-water fishes and am- 
phibians at small cost as compared with marine forms requiring stored 
sea water. The flow of fresh water being automatic, the equipment for 
operation can be reduced to very simple terms. With marine exhibits 
the equipment and cost of maintenance would be altogether different. 
The piping, if for permanent use with salt water, would be specially 
constructed of vulcanized rubber, lead, or other nonrusting material, 
with valves and other fittings to match. An underground reservoir 
for the storage of sea water would be necessary, together with rust- 
proof pumps of bronze for its circulation. Filters would be required 
for the clearing of the water constantly flowing back to the reservoir. 
With the use of pumps, which must run day and night, there would 
follow an increase in the number of employees, some of them being 
mechanicians requiring special compensation. If tropical forms of 
life were added, water-heating equipment would be required to insure 
their safety in winter. Cold water is necessary for northern forms of 
life in summer. A large aquarium in the latitude of New York, for 
instance, requires a decidedly complicated equipment if its aquatic 
exhibits include both northern and tropical fresh-water and marine 
forms. 
The construction of a reservoir for pure sta water is imperative 

even if the aquarium be located on the seashore. Experience has 
shown that the water supply must be maintained in uniformly good 
condition, unaffected by storms, changes in salinity, winter and sum- 
mer temperatures, and the impurities of harbors. Unfavorable 
variations in the water supply can not be avoided where water is 
pumped directly from the sea. 

The prime requisite for keeping aquatic animals if captivity is a 
plentiful supply of their natural element, to which everything else 
is subordinate. No completeness of mechanical equipment can make 
up for deficiencies in this respect. The water supply must be pure 
and abundant, whether for marine or fresh-water exhibits. 

The fresh-water supply of most cities is good enough for aquarium 
purposes as it comes from the pipes, but during long-continued rains 
or necessary alterations of the system by the city from time to time 
the water may become murkey and remain so for weeks. Filters are 
necessary, therefore, to insure the clearness of water desirable for 
exhibition purposes. ‘The filters receive the water before it is deliv- 
ered to exhibition tanks. In the case of permanently stored sea 
water filters are also necessary, but they are so installed as to receive 
the drainage of the exhibition tanks and return the water to the 
reservoir clear and free from the impurities created by the feeding 
of animals. 

Animal wastes in fish tanks are less injurious to the water supply 
than bits of unconsumed food. All visible wastés should be siphoned 
from the tanks before any disintegration takes place. Stored sea 
water, like the freely flowing fresh water, must be kept in motion in 
the exhibition tanks, which renders necessary the continuous 
operation of pumps. 
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City waters that are treated with chlorine are not suitable for 
aquarium purposes. The United States Bureau of Fisheries has 
proposed a method of treatment for removal of chlorine from city 
water for use in aquariums. (See Appendix B.) 

The distribution of water throughout the building must be ar- 
ranged so that it can be supplied to exhibition tanks in considerable 
volume if necessary. Some species of fishes require a stronger flow 
than others, and all crowded tanks need it. The supply to each tank 
can be reduced easily by means of valves to suit the demand and 
might not be sufficient if the distributing lines of pipe were too 
small. t 

The reservoir should be constructed with two or more compart- 
ments to facilitate periodical cleaning and to give the body of water 
not in use a period of rest, such treatment having a clarifying effect. 
All equipment tending to facilitate the distribution of stored water 
and to preserve its purity is desirable, as its vitiation, even in small 
degree, may result in serious losses of animal life. The living occu- 
pants of the aquarium have no choice but to remain in the tanks 
where they are placed. Lack of food can be endured long, but the 
impairment of their natural element is immediately fatal, whether 
from actual fouling or mere lack of oxygen. They may long sur- 
vive overcrowding if the supply of water is abundant. The loss of 
many marine exhibits may prove less expensive to an inland aquarium 
than the restoration of a damaged water supply. 

There need be little deterioration of stored water if it is managed 
properly; circulation, filtration, and periods of rest for the precipita- 
tion of sediment will keep it in fair condition for a long time. 
Additions to the supply will be necessary occasionally to replace 
losses from leakage and evaporation. Even after years of use the 
increase in salinity from evaporation is negligible, and this can be 
corrected by the addition of fresh water. Aeration is automatic, as 
the surface of the water is exposed to air both in the reservoir and 
exhibition tanks, and the water is aerated further in falling from the 
various levels to which it is pumped. 

Stored sea water should be protected against discoloration from 
iron rust, but this is not difficult if the pumps and piping are made 
of nonrusting materials. Its action on iron pumps and piping is 
destructive, and galvanizing affords only temporary protection. 
The care of the water supply of any large aquarium is an ever- 

present responsibility that must be kept in mind by each employee 
of the institution during his hours of duty. While many of the 
operations relative to it are accomplished by mechanical means, the 
feeling of personal responsibility can not be relaxed. 

Pure water being the lifeblood of the aquarium organism, the 
mechanical means for securing its circulation and preservation are 
next in importance. ‘The circulating pump, piping, and filters may 
be compared to heart, arteries, and lungs. The mechanical depart- 
ment of the institution is responsible for the continuous flow of 
water, its temperature, aeration, and filteration. A considerable 
amount of machinery is necessary in a large aquarium, the principal 
features of which are pump, air compressor, filter, refrigerating 
machine, and water heater. In most large aquariums the pumping 
machinery is installed in duplicate as a safeguard against accidents, 
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but the practice of driving air to the exhibition tanks having proved 
effective when for any reason it is necessary to stop the flow of 
water, the reserve pumps are used seldom. A large air compressor 

has been used at the New York aquarium for several days at a time 
with satisfactory results when circulating pumps stopped. 

This specimen has 

tank. 

to the glass front of the 

New York Aquarium 

close he 

photographed 

lived 10 years in t 

Fig. 1.—Head of a 200-pound jewtish, 

EXHIBITS 

_The public aquarium is an institution that exists under the neces- 
sity of procuring its living exhibits directly from nature’s sources 
of supply, the animal dealer having but a limited list of aquatic 
forms of life to offer. There being no commercial purveyors, the 
collector for the aquarium must be prepared to go afield whenever 
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specimens are needed for exhibition, and in northern latitudes 
enough collecting must be done in summer to provide against acci- 
dents that may occur in winter. Fresh-water forms can not be had 
when lakes and streams are frozen, and the winter season is unfavor- 
able for the transportation of collections from the Tropics. 

has been 

the only one in the world, 

Sometimes pilot-fishes, which also accompany sharks, 

This remarkable exhibit, 

shark sucker attached. 

shark with 
at the New York Aquarium for many years. 

2.—Sand 

maintained are added 

Wie. 

Exchanges of specimens with other aquariums are helpful only in 
varying the exhibits, as each must do its own collecting. Aquariums 
in the United States are few in number and so located as to be subject 
to certain geographic and climatic limitations. 

The collecting of aquatic animals involves their transportation in 
weighty tanks of water, which, moreover, must be kept pure in 
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transit. This compulsory procedure is both expensive and trouble- 
some. Experience has shown that the handling of fishes and other 
strictly aquatic creatures intended for exhibition alive seldom can be 
intrusted to fishermen. The untrained collector fails to appreciate 
the importance of taking those precautions in capture and shipment 
that are necessary for success. Aquatic animals must reach their 
destination not merely alive but able to endure the conditions of 
captivity, always more or less unfavorable to wild creatures. In 
addition to the necessity of guarding the water supply of an aquarium 
every hour of the 24 and the daily care of the living exhibits, the 

Fig. 3.—Water plants, as seen in an aquarium. Hornwort and eelgrass q 

staff of a large aquarium has the additional duties of a public 
museum. ‘There are crowds of visitors to be looked after, supplies to 
be purchased, machinery to be kept in repair, and a correspondence 
with the public, the schools, the press, and with zoologists working in 
many lines to be conducted. There are also labels, circulars, and 
pamphlets to be prepared. In the matter of assistance to teachers of 
biology, it may be stated that the New York Aquarium has stocked 
small marine aquaria in more than 300 schools in greater New York. 
The seashore collecting for this work goes on from early spring until 
late in fall. 
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The exhibits of a public aquarium are popularly supposed to con- 
sist chiefly of fishes, aquatic reptiles, and some of the more con- 
spicuous invertebrates, but this conception is a narrow one. The 
hame “aquarium” admits of a much more comprehensive inter- 
pretation. The collections of an ideally equipped establishment for 
the exhibition of living aquatic forms might properly include repre- 
sentatives of the entire aquatic fauna and flora, so far at least as 
the forms selected are capable of living in shallow water. No aqua- 
rium has yet attempted a comprehensive display of fresh-water plants 
in properly hghted, glass-fronted tanks. The character and the 
beauty of aquatic plants can not be seen to full advantage in the 
pools of a botanic garden, where observation is limited very largely 
to what can be seen at the surface of the water. Marine plants also 
offer an attractive field for development by-the aquarium exhibitor. 
Interesting and beautiful seaweeds are available on seacoasts nearly 
everywhere. ‘They are easy to procure and transport and if pro- 
vided with conditions approximating those of their natural habitat 
may be kept for considerable periods. 

Seaweeds in tanks need a strong flow of water, and a few tanks 
might be equipped with automatic emptying devices to permit daily 
exposure of the plants to the air, thus providing the conditions 
created by the rise and fall of tides. Whether difficult to maintain 
or not, seaweed exhibits are renewed easily and cheaply during the 
summer months. Fresh-water plants are equally attractive but die in 
winter when the water becomes cold. This difficulty can be obviated 
by warming the water sufficiently to keep the plants growing. 

Aquatic insects, like the smaller fresh-water invertebrates, are 
best adapted to small table aquaria, but their availability has been 
taken advantage of little. On the whole, it is safe to say that the 
completely equipped public aquarium has not yet been planned. 

THE BUILDING 

While the building itself comes first in the work of actual con- 
struction, it should come last in the planning of the aquarium. The 
character of the exhibits and the number and size of tanks required 
for them having been determined, the complicated mechanical 
equipment necessary for the control of the water should be con- 
sidered in detail by an engineer. These are the vital matters. Until 
they have been decided it would be unwise to design the building. 
The aquarium manager called upon to adapt his, equipment and 
exhibits to a building erected chiefly for architectural effect is at 
a disadvantage from which full recovery may never be possible. 
A beautiful building can be designed as readily after the problems 

of equipment have been solved. In a case like this the building is 
merely the shell of the complicated mechanism that makes the 
aquarium possible. Architectural beauty, while always desirable, 
has little to do with the successful operation of such an institution. 
The success of an aquarium depends solely upon the attractiveness of 
its living exhibits, and these, in turn, are wholly dependent upon 
facilities for maintaining them in good condition from day to 
day. The New York Aquarium has had 50,000{000 visitors during 
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the past 25 years. The building, a 100-year-old fort, has been 
criticized as unsightly until altered by recent improvements. Its 
extensive and varied exhibits alone constitute its unfailing attraction 
for the people. as. 

The vital point to be insisted upon in planning the building is 
that there should be skylights of ample size above the tanks of water 
containing the exhibits. 

EXHIBITION TANKS 

The collections of the public aquarium, with the exception of a few 
large forms kept in open pools, are exhibited in large stationary tanks 
of masonry or wood, with glass on one side only—the side fronting 
on the hall or corridor open to visitors. The tanks are built in rows, 
end to end, their glass fronts being in line with the wall inclosing 
the public hall, their rear sides extending backward into the service 
passage used by the caretakers. The visitor facing the glass front 
sees the interior of the tank only, which is lighted from above. The 
public hall receives no light from the skylights that illuminate the 
tanks, being kept rather dim in contrast with the well-lighted tanks 
containing the exhibits. 

An aquarium having a darkened public hall with well-lighted ex- 
hibition tanks, such as that of the London Zoological Society, per- 
mits very satisfactory views of the living exhibits. Such an interior 
arrangement would be impracticable in an always free aquarium like 
that of New York City, however, where the Sunday attendance alone 
frequently exceeds 20,000 persons. 

Glass-fronted exhibition tanks, as constructed in the few aquariums 
existing in this country, are of rather limited size, the inside dimen- 
sions of the larger tanks averaging perhaps 6 by 6 feet, with a water 
depth of 4 feet. In European aquariums they are usually somewhat 
larger. Most of the tanks in the New York Aquarium have been 
enlarged recently, the rear walls having been moved backward 11 
feet from the glass fronts. This is about as far back from the the 
glass as objects‘in clear water can be seen distinctly. Large tanks 
permit the exhibition of more specimens, while the increase in water 
space greatly improves the conditions under which the occupants live 
in captivity. Glass-fronted tanks of smaller size, such as those occu- 
ying the balcony in the New York Aquarium, are desirable for 

invertebrates and are satisfactory for small and inactive vertebrates, 
but most fishes (and these constitute the bulk of the exhibits of the 
average aquarium) ‘need swimming space. Large fishes should not 
be kept in small tanks, where they find neither room for exercise nor 
the display of their habits and activities. 

All exhibition tanks in an aquarium must be supplied with strain- 
ers of some sort in their top overflows and bottom drains to prevent 
the escape of small fishes and the clogging of waste pipes with various 
substances. In salt-water tanks, where metal and wire strainers rust 
quickly, their renewal involves considerable expense. Strainers made 
of lead or rattan have obviated these troubles. Several types are 
shown in Figure 6. 
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PLACING THE GLASS FRONTS 

The tank fronts of polished plate glass are very heavy, being 1 or 
114 inches thick. The plate is set against a frame of 3-inch angle 
iron built into the masonry or concrete of the tank. In some aqua- 
riums the glass is set in a detachable iron frame, which is bolted 
against the iron frame of the tank from the outside. In the New 
York Aquarium it is set from the inside, without the use of bolts, 
being held in position chiefly by the pressure of the water when the 
tank is filled. When put in place, the plate is secured by a light strip 
of wood at each end, which is held by brass screws to woodwork 
firmly set in the concrete of the tank. The lower edge of the plate 
rests on a strip of wood laid on the angle iron. Between the glass and 
the iron frame a flat rubber strip 1 inch wide by 1% inch thick is 
placed to serve both as a cushion for the glass and an aid in making 
the edge of the glass water-tight all around. As a further precaution 
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1G. 6.—Strainers for aquarium tanks. Above, overflow strainers of wire, rattan, 
and lead; below, bottom strainers of galvanized iron and lead 

against leakage the border of the plate is packed with flexible aqua- 
rium cement. Whether set from the inside or bolted on in front, it 
is absolutely necessary that the glass and its rubber cushion be flat 
and true against the iron frame; otherwise cracks will develop under 
water pressure and the plate be ruined. It is no easy matter, even for 
experienced aquarium men, to set the glass so “ true ” that it will be 
perfectly supported at every part of its border. Polished plate of the 
thickness required is expensive, at the present time costing $75 for 
one measuring 4 by 5 feet, and $85 for one measuring 4 by 7 feet. 
While our share of breakage has been reduced to the minimum 
through long experience, it is a frequent source of annoyance and 
expense among the new aquariums of the country, judging from the 
many letters of inquiry received respecting the details of glass 
setting. Extra thickness of glass does not compensate for uneven 
pressure against the supporting iron frame. -A little crack starting 
at the edge of the plate will extend clear across it in a few weeks, 
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and the troublesome and expensive process will have to be repeated 
with painstaking care. 

There are many 1-inch, 7-foot glass plates in the New York Aqua- 
rium that have been, in position for 30 years, testifying to the care 

Fic. 7.—Section of the service passageway in the New York Aquarium. Above, sky- 
lights; below, exhibition tanks; at right, reserve tanks; at left above, rear sides 
of exhibition tanks fronting on balcony. The exhibition tanks shown below extend 
from the glass fronts at left to the wall at right, a distance of 11 feet. The 
skylights are not large enough; on dark days the lights over the tanks must be 
turned on. The vertical windows above are of little value in lighting the tanks 

with which they were placed originally. Occasional breakages in 
long-set glass may be traceable to gradual rusting in some part of the 
supporting iron frame, the slow deterioration of the rubber strip, or 
a gradual hardening of the flexible cement packing around the border 
of the plate. These conditions can not be ascertained without re- 
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moving the glass, a troublesome procedure that would necessitate the 
temporary emptying of numerous well-stocked tanks. With a total 
of 455 linear feet of plate glass, mostly in this condition, the outlook 
is not reassuring. Visitors should not be permitted to tap the glass 
with canes or umbrellas, as when under water pressure cracks are 
started easily. 

LIGHTING THE TANKS 

No artificial lighting of aquarium tanks can take the place of the 
light of day. In the construction of the aquarium building it is 1m- 
perative that skylights be made large enough to admit diffused day- 
light in abundance. As aquarium tanks nearly always are located 
on the ground floor, usually many feet below the roof, the light should 
be strong enought to show what the tanks contain and to reveal the 
natural colors of the occupants. Natural colors are obscured and 
their values more or less altered by artificial light. 

The principal defects in the temporary aquariums operated by the 
United States Fish Commission at industrial expositions held in 
American cities were essentially those connected with the lighting 
of the tanks. While the architects insisted that the skvlights as 
planned would furnish sufficient natural light, it became necessary, 
upon installation of the exhibits, to add artificial light, which re- 
sulted in decided impairment of effect as well as greater cost of main- 
tenance. Objects under water can not be seen clearly with diffused 
daylight that would be sufficient for ordinary museum purposes, 
while the illumination of water by artificial means is correspondingly 
more difficult. Skylights located at a considerable height above the 
tanks should be decidedly larger than when placed lower down. 
When light is stronger than necessary it can be reduced easily by 
shading. Direct sunlight on the water is undesirable. 

ROCK WORK 

At most public aquariums it is customary to line some of the tanks 
with rockwork, with the view of avoiding monotony and providing 
something like natural backgrounds. When this is well done the 
attractiveness of the exhibits is enhanced greatly. The material used 
is cemented to the walls of the tanks. It is possible, by such means, to 
produce the effect of reefs and grottoes, but the success of under- 
water pictures created in this way is dependent upon good taste and 
a knowledge of what is appropriate in each case. It is not the kind 
of work that can be left to the contractor. In some cases artificial 
submarine views are not very convincing. 

Coral rock from Florida or Bermuda reefs is good material to 
work with. A fair substitute is the calcareous tufa used about green- 
houses and by gardeners in the construction of rude fountains. 
Masses of hard, cavernated bowlder clay rock of a dark shade, ob- 
tained along the coast at low tide, have been found suitable for pro- 
ducing the effect of sea-worn rocks. Conglomerate rock is permissible 
for both fresh and salt-water tanks. It is easier to find the materials 
than the genius to combine them so as to produce natural effects. In 
the lining of fresh-water tanks attempts have been made to reproduce 
the rocky banks of streams and lakes. A ledge of columnar basalt 
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on the bank of a stream in New Jersey suggested the use of that 
material in the New York Aquarium, 

After a few months’ exposure to the water, artificial backgrounds 
of rock acquire tones that are agreeable to the eye and help to secure 
the effects sought. Rockwork linings undoubtedly contribute to the 
comfort of the animal forms kept in the tanks. Fishes take an in- 
terest in exploring the crannies in the rocks, swimming through the | 
arches and resting under them, while crabs and other invertebrates 
find good places to climb and cling. 

WOODEN EXHIBITION TANKS 

Glass-fronted exhibition tanks of moderate size sometimes are 
made of wood with iron frames to hold the heavy plates of glass. In 
the aquarium at Detroit the tanks are constructed of steel. Those on 
the balcony of the New York Aquarium are built of 2-inch pine, 
strongly bolted. ‘These wooden tanks have been made durable and 
sanitary by lining with cement laid on wire lath securely stapled to 
the wood. The cement surface makes a good foundation for the 
attachment of rockwork. They are 4 feet in vertical depth, with 
outward sloping rear walls 3 feet back from the glass fronts, and 
vary in length from 31% to 5 feet. EExperience has shown that tanks 
of such limited dimensions are not suitable for any fishes of active 
habit even if of small size. A group of Chetodons or other equally 
lively small fishes turned loose in a big tank will outlive the same 
number in a small tank. 

RESERVE TANKS 

Every aquarium needs some tanks to hold specimens not on exhibi- 
tion and for other purposes. They are generally located along the 
service passageway in the rear of the exhibition tanks. In the New 
York Aquarium they are placed above the rear ends of the latter, 
their overflows draining into them. Reserve tanks, as they are called, 
are about 3 feet in width and depth and vary from 6 to 8 feet in 
length. The New York Aquarium has 26 tanks of this kind, most of 
which are in constant use. They contain fishes for replacing losses 
that may occur in exhibition tanks, injured fishes under treatment, 
small fishes used as live food, and quantities of invertebrates used by 
school-teachers for classroom study. 

FLOOR POOLS 

Floor pools are desirable for crocodilians, aquatic mammals and 
birds, turtles, and fishes too large to be kept in glass-fronted tanks. 
Seals, manatees, and porpoises do as well in them as any other lung 
breathers subjected to indoor confinement. The larger such pools 
can be constructed the better for their occupants. Seals and por- 
poises need all the room for exercise they can get. Even when well 
provided for in this respect, their endurance in captivity depends 
upon the behavior of the individual animals. Those that are lively 
and active may live for years, while the lazy and sleepy individuals 
may not survive more than a few months. The New York Aquarium 
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has kept certain harbor and West Indian seals 5 years and a Cali- 
fornia sea lion 19 years, but in each case these were unusually active 
individuals, habitualy swimming many hours a day. The aquarium 
in Washington, D. C., kept a pair of fur seals nine years. 

Young elephant seals at the New York Aquarium 

Tic. 10.—A floor-pool exhibit. 

Manatees are sluggish in habit and do not often avail themselves 
of the space afforded for exercise. Success in keeping them depends 
chiefly upon suitable water temperature and pure air. The aquarium 
has kept the brackish-water manatee of Florida 17 months and the 
fresh-water manatee of the Amazon over two years. 
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-Crocodilians are long-lived in captivity, and so are the giant snap- 
ping turtles (Macrochelys) of the lower Mississippi River, which are 
kept in the same pool with them. 

Turtles drying off in one of the fresh-water floor pools of the New York Aquarium 

Iie. 12, 

Porpoises are active day and night, but none of those brought to 
the aquarium lived longer than two years. All mammals kept con- 
tinuously indoors suffer for lack of pure air, as the building must be 
heated in winter and often is densely crowded with visitors. Main- 
taining the purity of the air at all times is difficult, and such animals 
become tender and are liable to die suddenly of pneumonia. 
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Six of the floor pools in the New York Aquarium are oval in shape, 
28 feet long by 3 feet deep. They are sunk in the floor about one- 
fourth their depth. A circular pool 38 feet in diameter and 7 feet 
deep has been used for porpoises. The floor pools, containing seals, 
crocodilians, fresh-water turtles, or other animals that often leave 
the water, are provided with sloping platforms, which they can 
ascend at will. Sea turtles in the New York Aquarium never 
attempted to leave the water, although kept for years in a pool with 
a sloping platform. 

The length of life of seals and porpoises in captivity might be 
greater could they be provided with sea water of normal ocean 
density. In the New York Aquarium these animals from necessity 
have been kept in filtered water of low salinity pumped from the 
harbor. Being heavy feeders that deposit considerable waste matter, 
the water supply must obviously be separate from that of the more 
delicate organisms that require absolutely pure water. It is prob- 
able that seals, porpoises, and manatees could be kept many years if 
aquariums were provided with outdoor pools to which they could 
be removed in summer. This should serve to renew their vitality 
for the trying winter life indoors. 

FISH HATCHERY 

An interesting and instructive exhibit for a public aquarium can 
be made with a small equipment of jars and troughs for the hatching 
of fish eggs. The methods employed in national and State fish hatch- 
eries can be shown with little difficulty, and the equipment can be con- 
densed to occupy but little space. The fish-hatching jars and troughs 
in the New York Aquarium are carried on the broad stone coping of 
one of the floor pools. As the eggs of fishes can be secured from early 
spring until late in the autumn, it is possible to show fish eggs and 
young fry in various stages of development and growth during most 
months of the. year. The eggs of trout can be stripped from large 
fishes in the exhibition tanks. Yellow perch deposit their masses of 
eggs in the tanks, and these, when fertile, are shifted easily to the 
hatching jars. The eggs of several kinds of food fishes can be 
secured from State or national fish hatcheries by making special 
arrangements. The eggs of whitefish, pike perch, yellow perch, 
shad, and other species, which should be kept in motion while hatch- 
ing, require hatching jars of glass; those of trout and salmon are 
placed on wire trays suspended near the surface in narrow wooden 
troughs. Hatching troughs for exhibition purposes need not be 
large or numerous, as in fish-hatchery buildings. Those used in the 
New York Aquarium are 51% feet long, 1 foot wide, and 6 inches 
deep. It is customary to paint such troughs inside and out with 
black asphaltum paint, which is not only a protection against decay 
but renders them sanitary. For aquarium purposes they may be 
painted inside with white enamel to make the eggs or young fish 
more easily visible. The shallow trays bearing the eggs are inserted 
temporarily until all eggs are hatched. They are merely wooden 
frames with wire bottoms, measuring a little less than 12 inches 
square. They are held in position near the surface by small wedges 
of wood. A constant flow of water through the hatching troughs is 
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supplied by 14-inch pipe. Glass hatchery jars of the McDonald type 
are used for egys that need to be kept in motion. 

The methods employed in the hatching of fish eggs of various 
species are of decided interest to visitors. The hatchery has been 

Receiving tanks at the right 

Side view of hatcning battery for the incubation of glutinous fish eggs. 

Fic. 13. 

operated virtually without expense to the aquarium, fish eggs being 
supplied from national hatcheries by the Bureau of Fisheries, and 
the young fry removed to public waters by the State fish-cultur- 
ist, who is always ready to accept them. The yearly output of fry 
at the New York Aquarium since 1903 has averaged between 
4,000,000 and 5,000,000. 
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During recent years all trout fry produced in the aquarium have 
been used in stocking streams in the Palisades Interstate Park. 
Other kinds of young fishes usually have been distributed in the lakes 
of New York and New Jersey. 

A cloud of young fishes may be seen in the tank 

which the young fishes flow after hatching. 

Fic. 14.—A portion of the fish hatchery, New York Aquarium, showing the hatching jars and receiving tank into 

It is 24 years since the fish-hatching exhibit was placed in opera- 
tion at the New York Aquarium. During this period it has shown 
the eggs and young of many kinds of food fishes in different stages 
of development, from the appearance of the dark eyespots in the 
transparent eggs, through the process of breaking of the shell and 
the absorption of the yolk sac, to the active swarming of the fry 
in the rearing troughs and glass tanks, 



272 U. S. BUREAU OF FISHERIES 

A large information chart placed near the hatchery shows the 
spawning seasons of fishes and the periods of incubation of the eggs 
of different species. 

Figure 13 shows some of the automatic hatching jars and their 
connections with one of the receiving tanks. The flow of water in 
the jars is so arranged that the young fishes rise to the surface after 

hatching and are 
automatically floated 
into the adjacent re- 
ceiving tanks. 

AN OBJECT LESSON 
ON MOSQUITOES 

An instructive sum- 
mer exhibit in the New 
York Aquarium and 
cordially approved by 
the board of health 
is a wire-screened, 
8-gallon, round, glass 
aquarium containing 
mosquito larvee, with 
the following label: 

Mosquitoes lay their 
eggs in clusters on the sur- 
face of still water, such 
as is found in rain bar- 
rels, cisterns, ditches, 
stagnant ponds, undrained 
swamps, and marshes. 

Fic. 15.—Mosquito larve Each female mosquito 

lays from 150 to 400 eggs, 
which, in about a week, hatch into larvee or “ wrigglers.” About a week later 
the “ wrigglers ” become mosquitoes. The mosquito is the only known source of 
malaria and yéllow fever. If the breeding places of mosquitoes can be oblit- 
erated, malaria and yellow fever can be wiped out and annoyance from 
mosquito bites avoided. 

RESERVOIR FOR SEA WATER 

Sea water, as used in American and European aquariums, is 
stored in underground reservoirs adjacent to or underneath the 
aquarium building. It is used as a “closed circulation,” being 
pumped continuously to the distributing levels, whence it flows to 
exhibition tanks and filters and finally back to the reservoir. The 
filtration process that keeps it clear eliminates, of course, whatever 
minute forms of marine life it may have contained originally. 
Moreover, it is kept in the dark to prevent the growth of alge. 
There is some loss through evaporation and leakage, which is made 
up from time to time by small additions to the original supply. 
The increase in salinity resulting from evaporation appears to be 
negligible. After years of service the stored supply suffers little 
deterioration if properly managed. There is an increase in its 
acidity, resulting from the wastes from the numerous animals that 
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live in it. Such deteroriation as takes place is counteracted to some 
extent by the occasional additions of pure sea water of ocean 
salinity. 

As the New York Aquarium makes exchanges of marine animals 
for fresh-water species of other aquariums, the reservoir supply neces- 
sarily is drawn upon for water used in shipment. This procedure, 
which necessitates small annual additions of pure sea water, is helpful 
in maintaining the purity of the stored supply. New supplies of sea 
water are obtained by sending a tank boat outside the harbor to be 
filled on a rising tide. For this purpose tank boats engaged in sup- 
plying merchant vessels with fresh water are available. 
The underground reservoir of the New York Aquarium was 

installed in 1908 after experience had shown that the brackish and 
sewage-laden water pumped from the harbor was not suitable for the 
keeping of marine animals. The original supply of stored sea water 
has been in use ever since. This reservoir, which is of reinforced 
concrete and 100,000 gallons capacity, is divided into four adjoining 
chambers of equal size, connected with each other by valve-controlled 
equalizing pipes. Water returning from the filters is discharged into 
the first of the series and pumped from the last. A small central 
valve chamber is equipped so that water may be pumped from and 
returned to any desired combination of the four chambers. As any 
three of the reservoir chambers may be made to hold all of the supply 
of water, it is possible to empty them in turn for such cleansing as 
may be necessary. This has been found necessary only seldom, 
apparently owing to the constant filtration of returned water. 
A reservoir should be of sufficient capacity to hold at least twice the 

quantity contained in the entire series of exhibition tanks that it 
serves. A large supply gives the body of water in the reservoir more 
opportunity for precipitating the finer particles of matter in suspen- 
sion. In winter the necessary temperature can be maintained to 
better advantage with a large body of water. The location of the 
22,000-gallon reservoir of the new Bermuda aquarium, whieh supplies 
27 tanks, is located above the level of the exhibition tanks and 30 feet 
above sea level. 

In the construction of the reservoir precautions should be taken 
against leaks, which may eventually entail expense for renewals. In 
the course of time the concrete walls and bottom of the New York 
Aquarium have developed minute leaks, which caused a somewhat 
greater loss of water than could be accounted for otherwise. It 
finally became necessary to empty the sections of the reservoir in 
turn and make repairs. In several places the concrete was found to 
have deteriorated. 
An analysis of the long-stored water supply was made in 1927, 

which showed it little changed except that its alkalinity had dis- 
appeared and the high nitrate (70.00) had accumulated by oxidation 
of the nitrogenous refuse of the fishes. The most effective procedure 
under the circumstances was believed to be the renewal of the entire 
supply, and accordingly this was done. 

The aquarium at Naples, Italy, renews the supply of stored water 
occasionally at favorable times when the water of the bay is clearest. 
At Plymouth, England, it is renewed every six months, pumping 
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from the sea being done at times of highest tides. When renewals 
can be made with little expense the practice is desirable, of course. 

Analysis of sea water at the New York Aquarium reservoir, installed in 1908, 
with additions made later. Date of collection May 12, 1927; sample number 
187857 

[Analysis by bureau of water supply, city of New York, Dr. Frank E. Hale, director of laboratories] 

Analyses Reservoir | Sea water 1 

Physical examination: 
‘Tarbidifiys (spa SUCw ae a: eee ee ee ee ee et 1 1 
Color (p. p. m. platinum) _--_-_-____- ee ee eee Pe See A eer aa oy gees eA 11 7 
Od On ae eee oe a ee ee ee ee seo 0 21Vv 

Chemical examination: 
AlbEMInGiIdismmMonia (psp AME OP OH) = sas 8 eee ee A ae . 545 . 075 
Krepanimonia (pl ppm aE LOPen) a ee nel tsk se ee) le eee ee eee » 155 . 075 
Nitxite, (p20: my nitrogen) se see Se! 1 Sees ee Ec os ce i 012 | . 005 
INItPate(p. 7p: an enTOLen) eee aetna ser eee pe a eee 2k E 70. 00 25 
Rotalisouds (Gypsies ess ee ae eee ee er bee Bae peer ede -- Od __| 42, 900 | 40, 000 
Chlorine (ph pinis) sees tee eek eee 2! ee ae eee oS pane] 18, 650 | 18, 500 
Hardnessi(pap anscalciim’earbonate)= ses) nee oe ee er 7, 300 | 6, 000 
AUKalinitva(p. psi. calcium. carbonate) == ees. eee eee cee Te 8 60 
TONIC Seeds) eee cee ee ee Ree In eee ee ee oe a . 30 . 30 

1 Typical composite of deep-sea water. 2 The vindicates vegetable. 

DISTRIBUTING TANKS 

The water supply of an aquarium flows to the exhibition tanks 
from large distributing tanks situated at a higher level. If there are 
both salt and fresh water supplies, there will be two sets of dis- 
tributing tanks. It is necessary to have two or more such tanks 
for each supply if different water temperatures are required. One 
of the salt-water tanks will be fitted with a steam coil to provide a 
temperature suitable for tropical exhibits. One of the fresh-water 
tanks will be used for the distribution of refrigerated water. 
Two of the three fresh-water distributing tanks in the New York 

Aquarium are equipped as gravity filters to insure as great clarity 
of water as possible. This in no way lessens their serviceability as 
distributing tanks. The filtering equipment in the bottom of these 
two tanks is similar to that used for sea water, described elsewhere. 
The three fresh-water distributing tanks are cylindrical and made 
of wood, averaging 8 feet in diameter by 5 in depth. The four tanks 
used for sea water are of similar construction, two of them being 
somewhat larger. The proper water levels in the distributing tanks 
are maintained automatically by float-controlled valves, 

AERATION 

Aerating the water as it is distributed to each exhibition tank has 
been found helpful. It permits some reduction of flow, which is 
worth while economically if circulating pumps have to be driven 
at full capacity. It helps in clarification, and if the aeration is 
managed properly, it makes the inflowing current, charged with fine 
air particles, visible. A supply pipe fitted for aeration is extended 
to the bottom of the tank, whence the air-charged water rises like 
a fountain, adding an element of liveliness to the picture, otherwise 
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quiet except for the movement of the living exhibits. It also simpli- 
fies the work of inspection during the hourly examination of the 
tanks at night, the water flow being visible. 

Such aeration is accomplished by perforating the supply pipe at 
a connection a few inches above the surface of the water and insert- 
ing a 2-inch tube of slightly smaller diameter in the manner shown 
in the accompanying diagram. Without the smaller tube the air 
would rise to the surface in use- 
less large bubbles; with it the air 
escapes In a way that gives it the 
appearance of a fine white mist. 
Liberated into the bottom of the 
tank in this way the air carries 
with it to the surface the finer par- 
ticles of dirt in suspension, which 
float off through the overflow 
pipe. In some European aqua- 
riums the water is supplied at the 
surface by a strong jet directed 
into a pipe leading to the bottom, 
where the water escapes finely 
aerated. The same effect may be 
produced by plugging the outlet 
of an air pipe with porous wood, 
preferably linden, through which 
the air from the compressor es- 
capes as a “mist” visible every- 
where in the water of the tank. 
In the aquarium at Washington, 
D. C., “ filtros ” plugs are used in 
air pipes, being less likely to be- 
come swollen and clogged. 

Aeration in this way is more ef- 
fective than through the water 
pipe, but it necessitates the contin- 
uous operation of the compressor. 
In the New York Aquarium the 
air compressor is seldom used ex- ~— 
cept when pumps are stopped and 
water flow is cut off temporarily. 
At such times mechanical aera- 
tion is imperative until the flow Fic. 16.—Aerating device, showing position 
of water is restored. Se at inserted \in supply pipe 

WATER LEVE 

PUMPS, PIPING, AND VALVES 

The circulation of fresh water in an aquarium is accomplished by 
simple and easily arranged methods. The supply derived from the 
city water system flows through either pressure or gravity filters 
into elevated distributing tanks, from which lead the lines of piping 
that carry it to the exhibition tanks, whence it is drained to the 
sewer line. Galvanized piping in all sizes is satisfactory for the 
distribution of fresh water. That in the New York Aquarium is 
still in use after 30 years of service. 
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The circulation of stored sea water through exhibition tanks and 
of sea water into pools not connected with a reservoir is accom- 
plished by mechanical methods that are not only expensive but re- 
quire constant attention. Pumps driven by steam and gas engines 
and by electric motors have been employed satisfactorily for this 
purpose. The electrically driven pumps in use at the New York 
Aquarium are rotary pumps that draw water from the reservoir and 
from the harbor through 4-inch pipes. The water ends of these 
pumps are of admiralty bronze. ‘The electric rotary pumps used in 
summer for circulating fresh water from the refrigerating tank have 

Fic. 17.—Fountainlike effect of aerated water in an exhibition tank, New York 
Aquarium 

water ends of cast iron. All of these pumps are installed in dupli- 
cate as a safeguard against accident. An additional rotary pump 
1s In use at times as an air compressor. 

The piping connected with the reservoir system is lead lined; that 
connected with the harbor system is of galvanized iron. The reser- 
voir supply is distributed in a part of its course (the section passing 
over the exhibition tanks) through a 4-inch line of hard-rubber pipe 
installed many years ago. This material is ideal for the distribution 
of water that flows by gravity, but it is expensive now. Piping of 
pure or chemical lead is safe and serviceable for aquarium purposes, 
especially in the smaller sizes. Iron pipe, lead lined, is expensive 



277 THE PUBLIC AQUARIUM 
81v 

InOJ 
}x0U 

JI, 

19
}J
VM
 

PI
JB
II
SL
AJ
OI
 

9Y
R[
NI
AI
D 

JY
SL

I 
o
y
 

3B
 

s
s
o
 

‘IOMJId WINNdCA PUB TOSSoAdUIOD ITV VIB Joy, 9} 1B 

wand om} oy 

‘
s
d
u
m
n
d
 

1
0
1
e
M
-
}
|
[
8
S
 

‘
u
n
t
i
e
n
b
y
 

4
1
0
 

XK MON 

‘
s
d
u
i
n
d
 

91
17

09
10

7 
—
'
8
T
 

S
1
1
 



278 U. S. BUREAU OF FISHERIES 

and eventually becomes ‘rust pitted. Piping of pure lead is durable 
and probably will come into greater use for the distribution of sea 
water if it is protected from dents and supported against sagging. 
Hard or chemical lead is more durable, but valves of this material 
tend to become fixed or “ frozen” and difficult to turn. Lead-lined 
piping should be flanged at all connections and usually has lead-lined 
valves, but such valves become worn with use. There probably is 
no reason why the less-expensive galvanized-iron valve should not 
be used and renewed when necessary. It is possible that valves of 
vulcanized rubber could be used more cheaply in connection with 
lead piping of the smaller sizes. 

Piping of hard lead with flanged joints will be used for all salt- 
water lines in the aquarium planned for Chicago, this material 
having given satisfactory service in the aquarium at Boston. The 
valves will be of hard lead (8 per cent antimonial), with a few special 
ball cocks of Government bronze. Heavy rubber gaskets will be 
placed in all joints where bronze and lead meet. The new aquarium 
in Bermuda is being fitted with piping of iron, glass lined, to be used 
with hard-rubber cocks. The larger valves are of regulus metal, 
much used in acid factories in England. The base of this metal is 
lead. Overflows and drains will be of soft lead. 
The piping used in the aquarium at Philadelphia is of soft lead 

in several sizes up to 5-inch, a 6-inch line extending over the filter 
bed. The valves are of iron lined with bronze. This equipment 
is reported to have given satisf»ctory service. Glazed earthenware 
piping ought to come into more general use for drainage lines to 
reservoir and sewer. If properly installed when the building is 
under construction, it would be a permanent investment at the lowest 
original cost. 

HEATERS FOR STORED SEA WATER 

As in northern latitudes it is necessary to keep tropical animals 
in warm water during the winter months, means must be found 
for maintaining the temperature to which they were accustomed in 
nature. Stored sea water used as a closed circulation is warmed by 
a heating coil in one of the elevated distribution tanks. The gal- 
vanized-iron coils originally used for this purpose in the New York 
Aquarium were a source of trouble and expense, requiring occasional 
removal for regalvanizing. The action of sta water upon iron 
appears to be more destructive when warm than when cold. The 
heating coil being charged with steam, its galvanized surface did 
not remain long in sound condition. A heating coil of bronze pipes, 
which proved somewhat more durable, also failed to resist the action 
of hot steam and salt water and soon became pitted and leaky, espe- 
cially at the numerous threaded connections. In the effort to find a 
more durable heater, a coil of chemical lead pipe was installed. 
This heater lasted three years, and its use at least served to demon- 
strate the value of lead for this purpose. 

The form of water heater finally adopted was a galvanized-iron 
kitchen boiler, entirely incased in 14-inch sheet lead and provided 
with a 4-inch inlet and a 1-inch outlet, these connections being 
incased similarly in sheet lead. The heater lies on the bottom of a 
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wooden tank 11 feet in diameter by 6 feet deep. It is supphed with 
steam from the heating plant at about 5 pounds’ average pressure. 
Having given satisfactory service for several years, this form of 
water heater is recommended as effective and durable. 

The sea water supplied to the entire series of tanks containing 
tropical fishes is easily kept at a temperature of about 72° F. 

HEATER FOR FLOOR POOLS 

Some of the lung-breathing marine animals, such as sea turtles, 
sea lions, West Indian seals, manatees, porpoises, and sea birds that 
go south in winter, can not thrive in water of low winter temperature. 
For most of these the temperature should be kept at 60° or 65° F. 
Sea turtles do not feed at all when kept in chilly water. 

The heater used in the New York Aquarium for warming water 
pumped from the harbor is a spiral iron coil covered with 14-inch 
sheet lead closely fitted to the coil. The 114-inch pipe has a 34-inch 
outlet. The harbor water is of low salinity, but the animals kept 
in it, being lung-breathers, do not actually require water of ocean 
salinity, although they might be benefited by it. Some of them are 
heavy feeders, and the water soon becomes foul and must be drawn 
off every evening. Seals and sea birds can be kept for months in 
fresh water but eventually suffer for lack of sea water. Sea birds 
must sooner or later have sea water to drink. The water pumped 
from the harbor, being more or less fouled with sewage, is filtered 
as well as warmed before being supplied to the floor pools, 

HEATER FOR FRESH WATER 

The water supply for pools containing pond turtles and alligators 
requires, warming in winter before such animals will feed freely. 
For this purpose a galvanized-iron cylinder provided with a spiral 
copper steam coil is used. The coil is of 114-inch size with 14-inch 
outlet. The winter temperature of water for alligators and croco- 
diles is maintained at about 85° F.; that for fresh-water turtles is 
10° lower. 

REFRIGERATING PLANT 

In providing equipment for cooling fresh water, the aquarium 
builder has numerous types of refrigerators from which to choose. 
The New York Aquarium has a two-cylinder, 7 by 7 inch, electri- 
cally driven ammonia compressor of 15 tons daily refrigerating 
capacity. Its control is automatic, the temperature being regulated 
at the switchboard. 

The double-pipe ammonia condensers are in two series of 12 pipes 
each and 19 feet 6 inches in length. The outer tubes are of 2-inch size, 
the inner 14-inch. The refrigerating tank is 14 feet long, 4 feet 
wide, and 5 feet deep. It carries four stacks of 114-inch galvanized 
pipe, 14 feet long, making a total of 1,600 feet of pipe. The am- 
monia-receiving tank is 7 feet long, with a diameter of 16 inches, 
holding 250 pounds of ammonia. The plant as a whole is known 
as the “ direct-expansion ” system. 

4231 °—29—_3 
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The use of a refrigerating plant involves the keeping of cold- 
water fishes in a “closed circulation.” None of the Salmonide 
thrive under such conditions, as the quantity of cold water in use is 
not large and soon acquires a high nitrate, which causes losses. The 
aquarium in Philadelphia carries Salmonide through the warm 
months successfully by using water from an artesian well, which has 
a uniform temperature of 57° F., and never has resorted to 
refrigeration. 

Fic. 19.—Battery of aerating and cooling jets, New York Aquarium, used on trout 
tanks in summer, without refrigeration 

AERATING AND COOLING BY OTHER MEANS 

Finding it difficult to get satisfactory results with refrigerated 
water used as a closed circulation, another method of treating water 
for cold-water fishes is under trial at the New York Aquarium. 
Three lines of 1-inch pipe have been carried horizontally across the 
top of each large tank containing trout, salmon, whitefish, and other 
species naturally inhabiting cool waters. These pipes are raised 
1 foot above the surface of the water, their under sides being per- 
forated with 1%-inch holes 3 inches apart. The numerous small 
streams thus provided strike the water with force enough to pene- 
trate about 3 inches, supplying considerable aeration and at the 
same time being appreciably cooled in falling through the air. The 
jets can be directed so as to maintain a current in the tank, The 
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results have been such as to indicate that this method of aerating 
and cooling may safely supplant the ordinary method of cooling by 
refrigeration with a closed circulation. Good aeration apparently 
is of more importance to Salmonide than mere cooling. The nat- 
ural limit of endurable temperature can not be disregarded, of 
course. With an electric fan blowing on the numerous jets the 
temperature can be lowered about 4° at any time. The fan seldom 
is used, and only when summer water temperatures are highest. In 
addition to the aeration by strong jets at the surface, each trout 
tank has the usual water supply at the bottom. 

GRAVITY FILTER FOR SEA WATER 

The Jackson gravity filter installed in 1908 in connection with the 
reservoir of stored sea water has proved satisfactory in every way. 

Fic. 20.—Filter bed of lead pipes half bedded in cement, the exposed surfaces 
having innumerable fine crosswise saw cuts to secure rapid drainage. Three 
of the small air pipes are visible 

It would be difficult to find a simpler and more effective type for 
aquarium purposes. It continually carries off the overflow of 55 
exhibition and reserve tanks, returning the water to the reservoir 
cleared of all matter likely to affect its purity or transparency. The 
entire floor in each of the 2-section, concrete, filtering chambers 
is covered with closely laid horizontal pipes of lead, half sunk in 
the concrete of the floor. The exposed upper surface of each pipe 
has many crosswise cuts made with fine 34-inch fret saws, which 
permit a rapid drainage of water without loss of the overlying quartz 
sand. There is a central line or header of 4-inch lead pipe in each 
section, with 42 branches of 114-inch pipe extending to the wall on 
each side. 

The drainage from the exhibition tanks is carried in a 4-inch pipe 
across each filter above the bed of sand, the water escaping through 
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numerous 2-inch holes along the upper side, thus distributing its 
fall more widely. The filters being in two sections, the sand bed in 
each can be cleaned in turn, the other temporarily carrying all the 
water. Cleaning is effected by closing the top or supply line until 
the filter is drained, when the bottom line is closed and the flow 
reversed by admitting fresh water at the bottom until all waste 
matter on top of the sand bed has overflowed into a sewer line. The 
fresh water is then drained off to the sewer, the sea water turned 
on, and the filter again put in operation. The sand bed in each 
cection is 2 feet deep, of No. 8 cut quartz. 'To facilitate cleaning, 
four small and finely perforated air lines of lead pipe across the 
bottom are connected with an air compressor. When the flow is 
reversed and the compressor put in operation the combined lifting 

power of water and air serves to stir up and 
clean the sand bed. Each section of the filter 
is 10 feet long by 6 feet wide. The saw cuts 
in each branch average about two per inch 
run. The Jackson Filter Co., of St. Louis, 
‘appears to have passed out of existence. 
Other aquariums using this type have copied 
that in the New York Aquarium. 

FILTERS FOR FRESH WATER 

The two bronze pressure filters that have 
always been in use at the New York Aqua- 
rium are cylindrical in form and measure 6 
feet in diameter and depth. The bottom in 
each filter is fitted with 80 closely set strainer 
heads with minutely perforated copper caps. 
The quartz sand bed in each is 4 feet deep. 

~All fresh water used in the exhibition tanks 
iy ee and pools of the aquarium passes through 
MG. Se ee eo these filters: 

VENTILATING SYSTEM 

In a building sometimes of peculiar construction, like that of an 
aquarium, and often crowded with visitors, artificial ventilation fre- 
quently is necessary. The air circulation in the New York Aquarium 
is provided by a 6-foot motor-driven fan, drawing air through a 
wire-screened window. The air passes through a stack of steam- 
heated coils, the steam being cut off in summer. It is distributed 
through large, galvanized, sheet-iron ducts suspended under the 
balconies on each side of the building. The ventilating system is in 
operation only during the hours when the building is open to the 
public. 

COLLECTING THE SPECIMENS 

Large fishes are difficult to transport as well as to catch. Tanks 
containing sufficient water to keep them alive during shipment are 
enormously heavy, and, as water animals can not endure the delays 
of freight service, the bills for expressage are large. Very few living 
fishes can be shipped without attendance. They must be “ personally 
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conducted,” which adds passenger fares to express rates. Where a 
circulation of water can not be kept up en route, as on steamers, the 
tanks must be aerated artificially and water added by any means 
available. It costs more to transport one big sturgeon or shark than 
500 small fishes, and the chances of having something to exhibit in 
the end are much less. Is is cheaper and safer to send a lot of king 
crabs to England than to bring one large-sized sturgeon from the 
Delaware River. 

The public aquarium must collect its living exhibits with its own 
apparatus of capture, as there are no purveyors for an institution of 
this kind. For the most part the exhibits are procured from the 
lakes, streams, and coasts of the region in which the aquarium is 
located. If there are other aquariums within a day’s railway jour- 
ney, profitable exchanges of specimens can be made. Long hauls are 
unfavorable. 

In the work of collecting from local waters the haul seine is the 
chief reliance. There must be a supply of portable tanks for the 
transportation of specimens. Food and game fishes are obtained, to 
some extent, from State and national fish hatcheries, especially if. the 
aquarium maintains a small fish-cultural exhibit and can offer quan- 
tities of young fry in exchange. Specimens of many kinds can be 
obtained by cooperation with local net fishermen, but the aquarium 
collector should receive and care for all specimens when they are taken 
from the nets, as market fishermen do not realize the necessity of 
careful handling. Fishes intended for exhibition should reach their 
destination not merely alive but uninjured, if they are to survive in 
captivity. A 5-foot boat-shaped floating crate is of great service in 
holding the catch while the work of seining is in progress. When 
filled it is towed by a skiff to the well boat or to the shipping tanks 
on the beach. With a painter at each end it is hoisted aboard the 
boat and the catch spilled into the well. Fishes taken in gill nets 
generally are injured and worthless for exhibition, but those selected 
from haul seines, pound nets, and fyke nets usually are in sound con- 
dition. Fishes captured with hook and line need not be injured if 
unhooked carefully. 

During transportation the shipping tanks require constant atten- 
tion. If specimens are crowded, the water must be aerated with an 
air pump or by lifting with a dipper and pouring back slowly. In 
warm weather the temperature of fresh water may be kept down with 
ice, which, however, should not be put in the water but allowed to 
drip from a piece of netting or burlap. Some of the common fresh- 
water fishes in the New York Aquarium are taken with seines in the 
lakes of the various city parks. In fact, the aquarium has stocked 
some of the lakes with bass, perch, sunfish, roach, and other common 
species as sources of supply. In collecting these fishes the seines, 
dip nets, and tanks are loaded into a wagon and the lakes visited in 
turn by a seining party of four men. As long as the wagon is in 
motion the splash of water in the tanks is analy sufficient for aera- 
tion without the use of the dipper. Shipping tanks should not be 
crowded if the best results are to be attained. 
When more distant waters are visited the collecting outfit is 

sent by train to the point selected, where a wagon is hired for the 
day’s work. In shipping by train the aerating dippers are kept in 
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constant use by the attendants. On long trips where there are 
several tanks to care for a hand-operated air pump, with rubber- 
tube connections to each tank, is used. The free end of each tube 
is plugged with linden wood, through which the air enters the 
water as a fine mist instead of useless large bubbles. Filtros plugs, 
which do not swell as wood does, are also used for this purpose. 

In collecting marine fishes the same care in handling is required, 
and the use of ice is not necessary. A well boat or small vessel 
with a water compartment, to which sea water has access, is ideal 
for the transportation of marine specimens. ‘There are many such 
vessels in use along the Atlantic coast wherever it is customary to 
carry fishes and lobsters to market alive. Many of the local sea 
fishes are procured from the large pound nets used for market fish- 
ing along the coast of New Jersey and about Long Island. ‘The 
loaded tanks can be brought in on the decks of the returning market 
boats or by motor trucks from points not too distant. The New 

York Aquarium has a 
well boat for this work, 
which permits great ex- 
tension of the collect- 
ing field and gives ex- 
cellent results. 

The tropical fishes 
in the aquarium are 
brought from Bermuda 
or Florida. Many of 
them are captured in 
the wicker or rattan fish 
trap, a form of fishing 
apparatus in common 
use in Florida and 
throughout the West 

“ j y Indies. It is ideal for 
Fic. 22.—Wicker fish tab, used throughout the West the purposes of the 

aquarium collector. 
Many Florida fishermen now make this trap of wire. Those made 
by the writer of 14-inch-mesh wire on board the U.S. F. 8. Albatross 
gave good service during a voyage in Polynesia. The fish trap may 
be useful in fresh waters, but information is lacking. The larger 
fishes are taken with hook and line. Such fishes are carried in well 
boats from the fishing grounds to the collector’s base, where they are 
kept in floating crates and fed daily until 24 hours before the date of 
shipment by steamer. 

The wooden tanks used in transporting fishes by steamer are of 
greater capacity than the metal tanks used in shipping by wagon 
or train. They are of substantial construction, measuring 4 by 2 
feet, with a depth of 214 feet—all inside measurements. These tanks 
are made of 114-inch cypress and are bolted strongly. The tanks 
are arranged in a row on shipboard, fitted with a pipe along the top, 
and supplied with flowing sea water during most of the voyage 
northward, being connected with one of the ship’s pumps. There 
are separate supplies to each tank from the top line, the outlets 
draining overboard. 

sige 
SR as ee SR 
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With a strong flow of sea water and the tanks not crowded a 

large number of fishes can be carried safely. By using 14 tanks 

of this size, 800 good-sized fish can be transported from Bermuda 
or Florida to New York with less than 5 per cent loss. Feeding 
during shipment (which would foul the water) fortunately is not 
necessary, except in the case of chetodonts and other small fishes, 
which annoy each other when hungry. 

There is an advantage in carrying each lot of fishes in as large 
a body of water as possible. Wooden shipping tanks strongly bolted 
together are almost indestructible in ordinary use, while metal 
tanks are dented easily and rendered leaky by the rough usage they 
get on shipboard when empty. Sea water eventually rusts them, 
even when galvanized. 

On shipboard it is not always possible to have tanks carried be- 
tween decks, and in the cold weather of spring or fall, when placed 
on the open deck, tropical fishes may become chilled. Wooden tanks 
keep the water warmer than it can be kept in metal tanks, and the 

Fic. 23.—Steam-driven air compressor for the aeration of tanks on shipboard 

fish may be protected further with tarpaulins. Their cost is less 
than half that of metal tanks, and their great weight when loaded 
is not objectionable, as they are hoisted by steam power. 
As tropical fishes being transported northward can not endure a 

lower temperature than that to which they have been accustomed, it is 
unsafe to pump sea water into the tanks during the latter part of the 
voyage to New York. The circulation of water, therefore, is cut off 
before the vessel passes north of the warm Gulf Stream, and a circula- 
tion of air is substituted by means of a steam-operated air com- 
pressor carried along for the purpose. 

Manatees and porpoises, being heavy and entirely aquatic in habit, 
can not be shipped without the support of water. They are warm- 
blooded and soon become overheated without this cooling as well as 
supporting medium. Each porpoise or manatee is shipped in a rough 
wooden tank sufficiently large to contain it without discomfort and 
with enough water to float it. The water soon becomes too warm and 
must be renewed every three or four hours while in transit. With 
such treatment they can be shipped long distances without danger. 
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Half-grown sharks can be transported with no more difficulty than 
other large fishes and may live three or four years, but so far mature 
sharks have resisted attempts at domestication. 

Sea turtles are hardy and live long in captivity. While they are 
always shipped dry and kept on their backs. they would doubtless be 

Tlic. 24.—Deck load of tanks containing porpoises 

more comfortable in shallow tanks of water. When carried on their 
backs a roll of burlap or other support for the head is desirable. Sea 
turtles may die during transportation unless laid on their backs, their 
great weight causing suffocation. Hard-shelled pond turtles are 
easily shipped in boxes with slatted tops, but the soft-shelled species 
should rest on moss or other packing to prevent chafing, and each of 
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these should have a compartment to itself to avoid injury. Large 
salamanders of the Necturus and Cryptobranchus genera should be 
shipped in water, but the smaller native species can be packed in 
damp moss and forwarded by express. The large fresh-water cray- 
fishes of Pacific coast streams have been packed in damp moss and 
forwarded to New York successfully by parcel post at small cost. 

COLLECTING BOAT 

One of the most important features in the collecting equipment of 
a large aquarium is a well boat, in which fishes intended for exhibi- 
tion can be transported without injury. With such a vessel the most 
favorable collecting localities can be visited at leisure and the catch 
retained in safety until the well is filled. Through the munificence 
of the New York Zoological Society the aquarium has had the use of 
such a vessel for the past eight years. In the gathering and transport- 
ing of marine fishes from adjacent coastal waters it has proved in- 
valuable. A return to the laborious and wasteful method of shipping 
in tanks seems inconceivable. The supply is greater, both for exhibi- 
tion and feeding purposes, while the surplus is important in making 
exchanges with inland aquariums for fresh-water fishes. With an 
equipment of haul seines, dredge, tow net, dip net, and other devices 
on board, the catch is made easily. The dimensions of this vessel— 
the Seahorse—are as follows: Length, 35 feet ; beam, 11 feet; draught, 
314 feet; length of forward cabin, 10 feet; length of after cabin, 7 
feet. The well amidships is 10 feet long at the bottom and has the 
width of the boat, with a water depth of 2 feet. There are fold-up 
berths for four men, a galley, and a lavatory. The boat is sloop 
rigged, has a 25-horsepower engine, and is staunch and seaworthy. 
By visiting the large pound nets, numerous in New York and New 

Jersey bays, it is possible to secure many species difficult of capture 
with other forms of apparatus. While the boat is usually provisioned 
for a two or three day cruise, the well often is filled in a single day, 
the catch consisting sometimes of as many as 400 fishes, large and 
small, with quantities of invertebrates and an occasional sea turtle 
or sea bird, 

EMPTYING THE WELL 

Removing fishes from the well with dip nets is rather difficult 
and causes needless disturbance. This operation is avoided now by 
sinking a stout, fine-meshed net lning into the central part of 
the well before any specimens are introduced. The net is sunk 
and spread at the bottom by a rectangle of light galvanized-iron 
rod. Its top is hung on hooks around the sides and ends of the well. 
The catch is removed as a whole simply by hoisting the net until 
all specimens are within easy reach, when they are transferred to 
the tanks of the aquarium with the minimum of disturbance. The 
roomy well space at each side of the removable net is available for 
skates, sharks, sturgeons, or other extra-large specimens. 

COLLECTING EQUIPMENT 

In the capture of aquatic forms for exhibition the aquarium col- 
lector depends chiefly upon nets, the haul seine being the most im- 
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portant feature of his apparatus. Seines of two or more sizes are 
necessary according to the waters to be fished. The seine employed 
most frequently for collecting in fresh waters is 100 feet long, 12 
feet wide at center, tapering to 4 feet at the ends. It is usually of 

Fic. 26.—Oval shipping tanks of galvanized metal 

1-inch mesh. For use in brooks and ponds a 50-foot seine is more 
convenient. In wide waters and for use on sea beaches a seine 300 
feet in length is necessary. The seine is thrown out from a boat, 
one of the haul ropes being held by a man on shore while the 

Fic. 27.—Narrow tank for fishes of extra length. Hoisting a shark from the well 
boat for transfer to the aquarium 

other is passed ashore after the seine is laid. Collecting seines, as 
used by naturalists, are made with enough slack in the center to 
form more or less of a bag, which facilitates landing the catch. 
This part of the seine is preferably of smaller mesh than the wings. 
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The fish taken may be placed in portable metal tanks immediately 
for transportation, or in the well of the collecting boat. The seine 
usually brings in some invertebrates, such as crayfishes, crabs, and 
mollusks, which are desirable both for exhibition and for feeding 
purposes. 

In regions where stationary pound nets are employed in the 
commercial fisheries the aquarium collector may benefit by a method 
of fish catching more effective than any other. Such nets are sure, 
sooner or later, to take specimens of all species inhabiting adjacent 
waters. These can be purchased from the fishermen at market prices 
when the nets are lifted. Fishes taken in fyke nets are equally desir- 
able, but those captured in gill nets usually are injured and worth- 

Fic. 28.—Hand air compressor for the aeration of shipping tanks 

less for exhibition. Fyke nets of small size can be purchased. As 
fish catchers they are useful in regions where large pound nets are 
not available. 

For fishes of small or medium size, cans of heavy tin, such as are 
used for shipping milk, serve the purpose of the collector very well. 
Large fishes that require more room during shipment are carried 
in cans of greater diameter and less depth. These are made of 
galvanized iron and may be round or oval, the latter being prefer- 
able. In the transportation of large fishes a few extra-long tanks 
of oval shape are required. The largest of those used at the New 
York Aquarium is 3 feet 6 inches long, 2 feet wide at center, and 2 
feet deep. Ordinary ash cans, well soldered, are cheap and may be 
used for medium-sized specimens but are not as convenient as milk 
cans with narrowed tops, which prevent the splashing out of the 
water. 
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Tanks containing live fishes must be aerated during shipment, 
and this is accomplished usually by frequent lifting of water with 
a dipper and pouring back slowly. The amount of aeration neces- 
sary depends upon the number of specimens in the tank. Crowding 
is dangerous. During railway trips the use of a hand-operated air 
pump, with rubber-tube connections to each tank, serves to lighten 
the labor of aeration. The. air pump in use at the New York 
Aquarium has two cylinders 3 by 2 inches, the upright lever being 
between and above the cylinders. 

Fig. 29.—Introducing oxygen from the steel cylinder into the glass jar 

TRANSPORTING FISHES WITH THE AID OF OXYGEN 

The use of oxygen should not be overlooked in connection with the 
transportation of aquarium specimens. We have employed it suc- 
cessfully on many occasions. Numerous small fishes and inverte- 
brates have been sent from the New York Aquarium to Germany—a 
nine-day trip—in wide-mouthed glass jars without loss.° Sixteen 
3-liter glass jars were filled with water and the specimens introduced. 
The jars were then inverted under water and oxygen gas introduced 
to replace the water until the jars were about one-third full of the 
oxygen. The jars were then corked tightly and covered with parch-' 
ment to prevent any escape of the gas. 

Largé numbers of trout fry have been sent from the aquarium in 

open shipping tanks fitted with rubber tubes connected with an 

3 Bulletin, New York Zoological Society, November, 1910, pp. 701-702, 
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oxygen cylinder. Hundreds of large fresh-water fishes have been 
brought in by the same method. A shipment of marine fishes was 
made recently from the New York Aquarium to San F rancisco—a 
four-day journey by rail—with small loss.‘ In this case the speci- 
mens were in charge of a messenger. G. Friedrichs has used oxygen 
very successfully in transporting large numbers of food fishes to the 
New York markets. The admission of oxygen into the water must 
be controlled carefully by valves, as it is under high pressure. 

Fig. 30.—Shipping crate with jars containing oxygen 

FEEDING 

The feeding of a large collection of fishes is a matter involving 
no small amount of labor and expense. Formerly, when the collec- 
tions in the New York Aquarium were fed daily, one attendant de- 
voted about half of each day to the preparation of the food. Equally 
good results are secured now by feeding every other day, and the 
labor is lessened. Usually, there are about 5,000 fishes of all sizes 
in the tanks. The food consists of fish, clams, and meats, which 
are sliced, chopped, or minced, as may be necessary to suit the size 
of the specimens. The whole collection is fed carefully in order 

-that there may not be food left unconsumed, which would have to 
be removed to prevent its affecting the water supply. Most of the food 
used in an aquarium is obtained in the markets and consists largely 
of food fishes such as cod and herring. Preference naturally is 

4 Bulletin, New York Zoological Society, May—June, 1927. 
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given to the cheaper kinds of fish when the supply of such is abun- 
dant and when they are of such a character that they can be cut and 
prepared to advantage. Very little meat is required, but clams are 
used in great quantities. During the month of January, 1927 
(selecting from the food bills at random), the food obtained from 
the markets consisted of the following: Herring, 2,160 pounds; 
clams, 5,200; shrimp, 
39 pounds; butterfish, PERSE ae 
25 pounds; beef heart, | 
28 pounds. The cost ees 
was $322.53. This is Ping ee 
merely the amount of | 4 
food purchased. Dur- 
ing the summer months 
live food is brought in 
from the adjacent bays 
and shores by the col- 
lecting boat, consisting 
of minnows, shrimps, 
crabs, mussels, marine 
worms, small soft clams, 
and “beach fleas” or 
amphipods. 

Live food usually is 
kept on hand in reserve 
tanks. In summer, 
when live food is ob- 
tained readily, more of 
it is used. In winter a 
larger amount of mar- 
ket food necessarily is 
consumed.  Salt-water 
minnows, when  pro- 
cured in abundance, are 
used at the rate of 10 or 
12 quarts daily and are 
simply thrown alive 
into the tanks. Live 
shrimpsare used to about 
the same extent when 
available; mussels, 4 or 
5 bushels a year; small 
crabs of various kinds, 
By Peeanarow each 3 eb ee ee he ai 
fleas or amphipods (the ia tinea gerne sae aoninsepuresexyecs 
small crustaceans gen- 
erally called sand hoppers, of the genus Gammarus) are used in con- 
siderable quantity. Sometimes the collector secures them by spread- 
ing a sheet on the beach at night and placing a lantern on it. When 
a sufficient number have been attracted by the light the sheet is picked 
up by the corners and the catch spilled into a bucket. More often 
Hed are secured by gathering bunches of fine sea moss, in which they 
1de, 
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The sea horses, usually to be found at the aquarium, can be kept 
to good advantage only when they are well supplhed with Gammarus. 
In winter it is often difficult to supply sea horses with a sufficient 
amount of this food. The aquarium in Philadelphia uses Daphnia 
and fresh-water Gammarus, obtained in the waters of Fairmount 

Fic. 32.—Sea horses in the New York Aquarium 

Park, as food for sea horses and many of the tropical fresh-water 
fishes kept in small aquaria. i 

Young trout and salmon in the fish hatchery are fed successfully: 
on minced liver and beef heart, the latter giving the best results, 
as there is less fouling of the water. A small amount of fresh fish 
can be ground with it. They are also fond of herring roe, which has 
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proved to be an excellent food for young whitefishes, also. By feed- 
ing at first on herring roe and afterwards on the larvee of mosquitoes, 
the aquarium has succeeded in carrying whitefish through the period 
of infancy and has reared many specimens to the age of 10 years. 
The larvee of mosquitoes are excellent for feeding whitefish fry and 
yearling trout and are, in fact, devoured by many kinds of small 
fishes, but this food is now less available than formerly, when 
mosquito-breeding pools about the city were neglected. 

Nearly all fish food from the markets is headed and sometimes 
eviscerated before being cut up. The cost of the market food used 
at the aquarium during the past five years has averaged about 
$2,800 a year. The various kinds of live food procured in connec- 
tion with the work of capturing specimens for exhibition might be 
valued at a quarter of that amount. Fresh menhaden, always 
abundant in coastwise pound nets in summer, is fat and should be 
used sparingly as food. Its cheapness makes it a desirable food for 
large animals kept in floor pools. 

The sea cow, or manatee, which is a hearty feeder, eats some lettuce 
and cabbage trimmings but greatly prefers a diet of salt-water eel- 
grass. The manatee can also be fed a limited amount of fresh bread. 
One manatee consumed exactly 90 bushels of eelgrass and 20 of pond- 
weeds during the five months that it lived in the aquarium. Carp are 
largely vegetable feeders but will eat all of the foods provided for 
other kinds of fishes also. They are fed to some extent on soaked 
corn or wheat, cooked corn meal, and the trimmings of vegetables. 

The sea turtles are fed chiefly on cut fish but will eat clams and 
small mollusks. Sometimes they are supplied with cabbage leaves, 
seaweed, sea lettuce, and eelgrass. Sea turtles are fond of whelks 
and other large mollusks, the shells of which should be crushed. 
Fresh-water turtles will take cut fish, meat, and pond snails and 
should also be supplied at times with pondweeds. 
A useful guide in the work of feeding at the aquarium is a care- 

fully compiled catalogue of the natural foods of fishes and other 
aquatic vertebrates. Many of these foods are not available during 
the winter months, and the living exhibits suffer for lack of them. 
The quantity and cost of the food used depend, of course, upon the 
number and size of the specimens exhibited. These items rise in 
proportion to the number of heavy-feeding animals in floor pools, 
such as seals, porpoises, and manatees. The accompanying table 
shows the cost of food at the New York Aquarium during recent 
years: 

Number Number 
Year of speci- Cost Year of speci- Cost 

mens mens 

| 
192) =. Sa ree Se ee aes 4,188 $3750 3]|; 1924 ee ee eee ed 5, 521 $2, 306 
1922... 2-2 ee ae ee eee | 5, 236 op OOO atl N Q25 cas ieee see hy no acetates | 3, 123 2, 992 
1923. ~ Ue ee eee cee 4, 431 Zi BSLa) | LOZBY Se see ete oe rae | 3,770 3, 306 

Fishes in captivity have rather limited space for exercise and can 
not assimilate as much food as they might if at liberty. A number 
of large fishes lost at various times were found, upon dissection, to be 
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excessively fat, and these were believed to have been overfed. One of 
the weak points in the management of all aquariums is the matter of 
feeding. The food of aquatic animals in captivity undoubtedly 
should be varied as much as possible. Efforts should be made to sup- 
ply them with some of their natural foods, which include virtually 
all of the small aquatic fauna. Crabs, crayfish, shrimps, clams, mus- 
sels, snails, whelks, and squid are all of great value in varying the 
otherwise monotonous rations of the aquarium. ‘The extensive studies 
of Prof. S. A. Forbes have shown the great variety of invertebrates 
consumed by fresh-water fishes. Among these are included Entomo- 
straca, aquatic worms, and insects, on which young fishes subsist 
chiefly. 

In ne alligators, crocodiles, and sharks, fish may be supplied 
without being headed or, if fresh, without being eviscerated. For- 
merly it was difficult to maintain a tank of dogfish or dog sharks for 
more than a few months, until it was discovered that they really 
needed more bony material in their food. They are now fed largely 
on the heads and skeletal portions of fish, from which the fleshy parts 
are roughly trimmed in the feed room, with the gratifying result that 
the length of life in these fishes is measured by years instead of 
months. 

OTHER MATTERS OF CARE 

The necessity of pure water, abundant swimming space, and careful 
feeding have already been considered, but there are other necessities 
to be provided for which often are overlooked. 

Fishes in captivity suffer from psrasites, some of which can be 
guarded against. Parasitic worms attached to the gills are respon- 
sible for the loss of many angel and butterfly fishes in captivity. Ex- 
perience has shown the desirability of keeping sand in a corner of 
the fish tank. Many fishes have the habit of sucking fine sand into 
the mouth and throwing it out through the gills, an act that appar- 
ently contributes to the cleansing of the gills. Fishes in captivity 
may often be seen making quick motions against the bottom of the 
tank to rub their sides or other parts of the body, and many fishes 
settle down at times into the sand, showing little more than their 
eyes. It is the habit of some fishes, like flounders and skates, to hide 
in this manner for hours while watching for their prey. Others 
do it for short periods, perhaps merely for temporary comfort. Some 
of the small tropical wrasses seek the sand in the evening and remain 
hidden through the night... Fresh-water turtles are benefited by hav- 
ing sand to hide in. Formerly it was difficult to keep soft-shelled 
turtles in captivity, but experiment showed that they were fond of 
burying themselves in sand. Two buckets of clean sand were poured 
into one corner of the tank, into which these mud-loving turtles could 
burrow for the purpose of cleaning themselves and hiding when at 
rest. They were very active, frequently chasing each other about 
the tank and occasionally climbing out on a floating log. These are 
the most active of all our native turtles. They took to the sand quite 
naturally, darting into it, and with a few quick movements covering 
themselves completely. Frequently the entire lot would be under the 
sand, their small heads and long slim necks alone protruding. Since 
these changes were made the turtles have fed freely and none of the 
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specimens has been lost. A supply of sand to hide in seems to be a 
necessity with this species. Upon such apparently insignificant de- 
tails of management the successful keeping of wild creatures in cap- 
tivity depends. All captive animals should be under the care of 
keepers interested in their welfare. 

Presented to the aquarium by Henry D. Whiton, 

of New York 

Fic. 34.—Giant garfishes (Lepisosteus tristoechus) from Louisiana, 

Turtles and other cold-blooded reptiles need direct sunlight during 

at least a part of the day and will not feed in winter unless kept in 
warm water. 

The conditions for keeping mud-loving animals for long periods 
doubtless would be improved if they could be supplied with genuine 
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Fig. 35.—Bowfin or mudfish (4mia calva). Specimens have lived 24 years in the 
New York Aquarium 
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mud, but this material clouds the water and conceals the animals 
entirely. However, there is no reason why sturgeons and other mud- 
loving fishes should not be removed from the exhibition tanks 
occasionally and placed in reserve tanks where they can have access 
to mud for short periods. An emaciated fresh-water sturgeon that 
had long refused food was sent to a small mud-bottomed lake in 
Central Park a year ago, where it survived several months. 

At times there are sudden losses among trout that can be checked by 
transferring all specimens to muddy water. The relationship of fishes 
and other aquatic forms to their various environments can not be 
disregarded, therefore, by those who would succeed in keeping them 
under such artificial conditions as obtain in the tanks and pools of 
an aquarium. 

Fishes that are doing well should be shifted or otherwise disturbed 
as little as possible. A “ well-set” tank of fishes may thrive for 
years if undisturbed. Mere additions may start trouble, with serious 
results to the new arrivals. This is especially true among sea fishes. 
We have seen a large queen triggerfish set upon by small fishes of its 
kind and disabled in a few minutes. 

Additions to groups of tropical fishes are made more safely at 
night in certain cases. Some fishes, in fact, feed by night and may 
not get their share of the food that is thrown into a tank in daytime. 
Aquarium employees are liable to drift into routine methods of 

feeding and tank cleaning that lead to unnecessary losses. The best 
results can not be secured without careful attention to all operations 
connected with the needs of things living in the aquarium. All 
aquariums suffer losses through lack of study of individual cases. No 
general method applies to all species. Mere rules can not take the 
place of daily inspections by the manager. 

COMBINATIONS OF SPECIES 

The common aquarium practice of devoting a tank to each species 
as far as practicable is not always best for the fishes. Many kinds are 
gregarious and when grouped according to their capacity for dwelling 
amicably with other species of similar size often do better than when 
kept separately. The labeling of groups of species thus combined is 
not so simple, and they are not identified so easily by the visitor, but 
the exhibit is sure to be a livelier one, and the fishes find interest in 
their more varied surroundings sufficient to prolong their lives 
appreciably. Under such treatment they are not fed so easily. Active 
feeders may thrive at the expense of those that feed slowly. Suitable 
combinations can be arrived at only by experiment. There are many 
kinds of familiar little fishes that flock together about the wharves in 
tropical waters and that can be kept together in the tanks of an 
aquarium to better advantage than when separated by species. 

INJURY AND DISEASE 

Frequently there are fishes in an aquarium that have become 
unsightly because of injuries, fungous growths, or ailments less sus- 
ceptible of treatment, Fishes of the pike family may lacerate each 
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other with their sharp teeth but will recover if isolated. Fishes with 
fins damaged in capture or transportation can regenerate them. Sea 
fishes frequently are blinded by fighting and, being useless for 
exhibition, must be destroyed. 

Fungous growths may be checked or even cured by the use of salt, 
permanganate of potash, peroxide of hydrogen, or mercurochrome. 
Diseased specimens should be removed and the tank sterilized with a 
strong solution of copper sulphate. A 2 per cent solution of mer- 
curochrome is effective when painted on fungous spots of fishes. Two 
applications will cure turtles suffering from closed eyes. 
“Water mold” (Saprolegnia), a fungus, is kept in check sometimes 

by adding a small stream of sea water to the flowing fresh water. 
Occasionally it is desirable to use permanganate of potash, 1 part to 
1,000 of water, flooding the tank with this light solution for several 
hours. Water mold sometimes is removed by brushing the spots with 
kerosene. Sea fishes fortunately are free from fungus troubles. 

Costia, caused by a protozoan parasite, usually is controllable by 
placing a large piece of rock salt in the tank, against which the fishes 
are inclined to rub themselves. Strong solutions of lime water in the 
tanks have been found useful in the treatment of Ichthyophthirius. 

Goldfishes suffering through failure of the slime organs to function 
have been restored by dipping them in kerosene for a minute. Angel- 
fishes that have become blinded by minute flukes have been treated 
successfully with silvol. Gars covered with crustacean parasites 
(Argulus) have been cleared of the pests by dipping in a solution 
of mercurochrome. Some parasitic attacks have been combated suc- 
cessfully with vinegar baths. 

It is not the intention to enter into details here as to the treatment 
of ailing fishes in the large tanks of the public aquarium. With the 
common and easily obtainable fishes the usual practice in this country 
is to destroy those that are unsightly and replace them with fresh 
specimens. This procedure may be convenient, but it is wasteful and 
evades the difficulty altogether. The flow of water, its temperature, 
filtration, and aeration, and the methods of feeding and tank clean- 
ing may need attention. Overcrowding is a frequent cause of 
trouble. The isolation of newly arrived fishes until their condition 
can be ascertained is desirable. The fishes may be benefited by sand, 
in which they often rub themselves. Caretakers may be unequal to 
the diagnosis and treatment of disease, but with the help of a biologist 
the difficulties often may be overcome. The numerous books written 
by fish fanciers on the care of fishes kept in small aquaria usually con- 
tain suggestions on treatment that are worth trying, but the handling 
of large numbers of fishes in a public aquarium is more difficult. 
Aquarium managers are exchanging opinions on the results of their 

experiments, and there is evidence that progress is being made. The 
annual publications of the United States Bureau of Fisheries contain 
many articles by biologists who have studied similar troubles in the 
large fish hatcheries scattered over the country. The aquarium 
should be provided with these papers, most of which have been issued 
separately and may be had upon application. ‘The diagnosis of the 
disease is less difficult, however, than its treatment. 
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HIBERNATION ‘ 

Many of our native fresh-water fishes cease to feed when the water 
becomes cold, some of them lying torpid for months. A moderate 
warming of the fresh water before it is supplied to the fish tanks 
induces the occupants to feed occasionally, with the result that they 
are less weakened by long semihibernation. Losses among captive 
fishes are greater in spring than at other seasons of the year. Wild 
fishes captured early in the spring are subject to the same fungus 
troubles that afflict captive fishes after hibernation, and the losses 
among them are greater. 
We do not subscribe to the theory that hibernation is beneficial to 

northern animals merely because it is natural. In reality it is an 
unavoidable test of endurance by which undoubtedly they are weak- 
ened more or less. Nature eliminates those individuals whose vitality 
is not equal to the rigid conditions that she imposes. The survival 
of the hardier under natural conditions would be less certain if the 
hibernating period were to be prolonged unnaturally. The flying 
squirrels that sought winter protection in my deserted mountain cabin 
failed to survive in the uncovered heaps of clothing where they hid. 
They would have been warmer in the deep hollows of trees. We have 
found ground squirrels frozen under similar conditions. Virtually 
nothing is known about winter losses among pond turtles, frogs, and 
salamanders that fail to dig deep enough for safety. Captive box 
tortoises that winter safely in cellars doubtless survive because such 
situations are at least as warm as those they are able to find out of 
doors. An early springtime must be of saving power to some of the 
hibernating animals. There can be little doubt that most of the 
fresh-water fishes and the larger salamanders would winter in better 
condition in the aquarium if the water temperatures were maintained 
at about 60°. Water of normal winter temperature is satisfactory 
for Salmonide and other fishes that continue to feed when water 
temperatures are lowest. 

LONGEVITY OF FISHES IN CAPTIVITY 

A fair proportion of the species of fishes exhibited in public 
aquariums survives under the restrictions of captivity for many 
years. A larger proportion, being less hardy, is more difficult to 
provide for; while some kinds, needing foods not readily procurable 
or altogether unobtainable in winter, do not live longer than a few 
months. Tropical fishes kept in northern aquariums can not be sup- 
plied with the variety of foods obtainable among their native reefs. 
The restricted amount of-live food available probably has as much 
to do with losses as any factor in aquarium management. 

In the New York Aquarium, which is well supplied in summer 
with small marine invertebrates, losses are reduced to the minimum 
during more than half the year. With most aquariums the food 
supply, especially in winter, is dependent upon what can be found 
in the markets; nevertheless, many of them have records for certain 
kinds of fishes that indicate a high average of success in keeping 
them. 
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The New York Aquarium has kept specimens of gar (Lepisosteus), 
mudfish (Aza), and striped bass (Roccus) for 24 years. Many 
of these are still living. Among fishes that have lived 12 years or 
longer are three species of sunfish (Lepomis), rock bass (Amdb/o- 
plites), calico bass (Pomowis), and perch (Perca). There is a 200- 
pound jewfish (Promicrops) that has been living in one of the tanks 
for nine years. There is a similar record for the nurse shark 
(Ginglymostoma), although it has not yet reached a length of 3 feet. 
Many species of groupers (Mycteroperca), hinds (E'pinephelus), and 
erunts (Zemu/on) are living in the tanks after more than eight 
years of captivity. The list of long-lived fishes could be extended 
greatly. A sea lion (Zalophus) lived 19 years in one of the large 
pools, and a giant salamander (Cryptobranchus) is still living after 
13 years. On the whole, the records for aquarium exhibits are 
probably as good as those of the average zoological garden. They 
can undoubtedly be made much better with improved methods of 
feeding. 

CLEANING TANKS 

All tanks containing living exhibits require cleaning at times. 
This procedure causes disturbance that is more or less harmful to 
the occupants. No fixed rule on cleaning can be laid down, owing 
to the varied conditions that prevail in a series of tanks. Some of 
the larger fishes are affected but little, while many of the smaller 
kinds become alarmed. 

Tanks of small or medium size usually are cleaned by siphoning 
with a 1-inch hose, with only partial lowering of the water. At 
times it is desirable to use a long-handled brush in cleaning the 
inner surface of the glass. The rockwork lining of the tank requires 
occasional brushing, which can also be done without lowering the 
water. Crevices in the rockwork can be reached only by using a hose 
with a strong flow after the tank has been drawn as low as safety 
permits. 

The large tanks are half emptied for cleaning by opening the 
bottom drains. While the water is flowing out wastes and sediments 
are swept carefully toward the drain. Frequent use of the hose 
siphon serves to reduce the necessity of frequent cleaning with the 
brush. 

Frightened fishes are lable to injure themselves if tank cleaning 
is left to careless persons. In cleaning fresh-water tanks the waste 
water goes to the sewer line; in tanks containing stored sea water, 
to the filter. Fresh-water tanks need frequent cleaning at times 
when Saprolegnia is troublesome. This fungus forms quickly on 
bits of unconsumed food that have not been removed. 

The keeping of numerous crabs, crayfishes, or lobsters with such 
fishes as are not inclined to disturb them is desirable. They are not 
only of value as exhibits but assist in the removal of unconsumed 
food. Floor pools, being occupied by heavy feeders, should be 
emptied daily and cleaned with long-handled brushes if they are 
to be kept in sanitary condition. 
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LABELING AQUARIUM EXHIBITS 

Cardboard labels of the ordinary museum type are not suited to the 
needs of an aquarium, where there is always considerable dampness. 
The subject matter of labels sometimes is painted on small pieces of 
plate glass. These can be suspended in front of the aquarium tanks, 
where they are read easily by the light transmitted through the 
water. They are expensive to prepare, however, and are broken 
easily when removed for the cleaning of the tank fronts. Labels of 
enameled iron are equally expensive and eventually become rusty 
from moisture. They are not read easily in the rather dim lhght 
of aquariums as usually constructed. 

Labels painted on panes of ground glass and inserted into open- 
ings in the wall above the tanks are satisfactory but expensive. 
When such labels are placed just below the glass fronts of the tanks 
and illuminated by artificial hght they are also satisfactory, but 
the cost of inclosing them and of electric current must be considered 
as well as the cost of painting them. Transparent labels of some 
sort are desirable, however, for all aquarium exhibits kept in glass- 
fronted tanks. 

The printed labels of the New York Aquarium are used as trans- 
parencies by being placed between panes of clear glass and inserted 
into openings above the tanks.. The transparency of the labels, 
which are printed on white sheets of the thickness of writing paper, 
can be improved by dipping in paraffin, which serves also to protect 
them from moisture. The panes of glass containing them are held 
together by adhesive waterproof tape. (Good transparencies can 
also be secured by printing on thin sheets of celluloid, but the cost 
is greater and they do not endure repeated cleanings like glass. 
When two or more species are exhibited in the same tank, the addi- 

tion of a cut of the fish or other object to the label makes identification 
simple. 

In the preparation of the labels the character of the questions 
ordinarily asked by visitors should be kept in mind. Such questions 
relate chiefly to name, geographical distribution, abundance, size 
attained, method of capture, whether artificially propagated, com- 
mercial value, importance as game, and duration of life in the 
aquarium. It has been found that lengthy labels are read by com- 
paratively few persons. They have been condensed as much as 
possible, therefore. Each statement on the 6 by 12 inch label has 
been reduced to a single line and made easy for the eye to read by 
the use of large type. The information they contain has been com- 
piled from recent authorities, supplemented by extracts from the 
records of the aquarium. 

LABORATORY AND LIBRARY 

The public aquarium, being a kind of natural history museum, 
should have one or more rooms available for laboratory work. Its 
small tanks contain many forms of aquatic life that are of special 
interest to teachers and biologists. As a public institution it' should 
be able to furnish to schools some of the common and easily procur- 
able invertebrates used by teachers in classroom instruction. Small 
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aquaria being necessary for keeping some of these animals alive, the 
laboratory should be equipped with such aquaria in order that 
teachers may be instructed in their management. 
A large aquarium requires photographs of its living exhibits, the 

demands for which come from many sources. The photographs made 
by E. R. Sanborn, of the New York Zoological Society, have been 
used widely by publishers and the press. Those showing the col- 
lections in the large exhibition tanks are all made by flash hght at 
night. Hundreds of “ portraits” have been made by placing single 
fishes in a small, narrow aquarium to be carried out of doors for in- 
stantaneous exposures. The specially constructed aquarium used for 
this purpose measures 18 inches in length and depth by 3 inches in 
width. The object to be 
photographed can not 
get out of focus, and the 
work is done quickly. 
A photographic tank 
constructed in this way 
is a necessary adjunct 
to the laboratory equip- 
ment of the public 
aquarium. 

As the aquarium can 
not avoid inquiry con- 
cerning the local aquatic 
fauna, it should be pre- 
pared to render the 
educational service de- 
manded by such cor- 
respondence. In con- 
nection with such serv- 
ice to the public a 
library of standard 
works on aquatic life is 
indispensable. 

po TTI TI 
laboratory and a fish 18 by 3 inches 
hatchery is in a posi- 
tion to deal with some of the practical problems connected with the 
restoration of the fisheries. It is needless to add that a large aqua- 
rium can not secure the best results without the services of a biologist 
to study the needs of its delicate living exhibits, 

BEAUTY IN THE AQUARIUM 

Many persons are attracted to the aquarium by beauty alone. There 
are found form and motion and color not to be seen elsewhere. Much 
of the reputation of the aquarium at Naples is due to its display of 
small but colorful living things from the Bay of Naples. Artists, 
naturalists, authors, anglers, and children often express pleasure over 
many things that the crowds of sightseers overlook because they are 
not big or unusual. Many tropical fishes have colors that rival those 
of butterflies or flowers. Objects of graceful form or those displaying 
strange activities in their watery element arrest the attention. Great 
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Fic. 

lig. 37.—A “ portrait” of the black angel 

38.—Channeled whelk spawning, eighth day. New York Aquarium. 
egg cases are shown extending diagonally across the picture 

The 



beauty is to be found 
in the displays of 
invertebrate animals 
in some of the aquari- 
ums of Europe, as at 
Naples and Monaco, 

CREATING AN AQUA- 
RIUM 

As previously stated, 
the writer has had 
inquiries from many 
cities in the United 
States respecting the 
proper procedure to 
follow in establishing 
an aquarium. Only a 
few of these cities 
have carried such a 
project to completion. 
The communications 
coming from local 
chambers of com- 
merce, commissioners 
of parks, or groups of 
citizens were answered 
at first at considerable 
length, but the infor- 
mation desired was 
not such as could be 
imparted _ satisfacto- 
rily by letters, how- 
ever long. Thespokes- 
man for one of these 
cities sent a long list 
of questions, calcu- 
lated, as he supposed, 
to call forth all the in- 
formation that would 
be necessary for the 
builder of the pro- 
posed aquarium. I*ew 
of the questions 
touched the essentials 
of the matter. It be- 
came necessary to ad- 
vise applicants seek- 
ing such information 
to send an engineer to 
New York to study 
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Many valuable radiographs of aquatic animals have been made in the labora- 

tory of the New York Aquarium 

Fig. 39.—Radiograph of a mud puppy (Necturus maculatus). 
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methods and equipment. Some of the cities that established aqua- 
riums sent architects, having in mind chiefly an attractive building, 
without considering in the least what the region in questions afforded 
in the way of exhibits, how extensive such exhibits were to be, or with- 
out realizing that an aquarium with marine as well as fresh-water 

(Courtesy 

Gorgonian corals, sea anemones, egg masses of mollusks and other forms. 

of the Oceanographic Museum) 

Vig. 40.—Aquarium at Monaco, 

collections requires a complicated mechanical equipment. Some of 
the aquariums that were founded eventually depend for their tropical 
exhibits upon exchanges with the New York Aquarium. 
The first points to be determined are those connected with the 

living exhibits, whether they are to consist of fresh-water or marine 
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life, or both, and how many kinds are available within reasonable 
collecting and shipping limits. All aquariums are dependent upon 
their own efforts in collecting and transporting. ‘There are no sources 
from which exhibits may be purchased. Many inland localities afford 
but limited variety in fresh-water exhibits, while the transporting of 

r 

New York Aquarium 

at the 

(Chetodon capistratus) 

“ Four-eye ” 

Showy tropical fishes. 

Vig. 41. 

marine life by rail involves considerable expense and some losses in 
transit. The keeping of marine life is dependent upon the storage of 
sea water, its circulation and filtration, as well as heating in winter 
if exhibits are derived from tropical waters. The keeping of fresh- 
water forms is comparatively simple and inexpensive as compared 
with those requiring sea water, 
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Let us consider briefly the list of the more conspicuous fresh-water 
fishes available for a large aquarium situated, for instance, on the 
Great Lakes. Among those for which large tanks would be de- 
sirable are muskellunge, pike, pickerel, pike perch; lake, rainbow, 
brook, and other trouts; Atlantic salmon, lake sturgeon, fresh-water 
drum, buffalo fish, long and short nosed gars, burbot, bowfin, and two 
species of black basses. Certain large fishes of the Mississippi are 
obtainable also, such as shovel-nosed sturgeon, giant gar, and catfish. 
These are about all that can be considered large, numbering about 20 
in all. All others, such as the various species of whitefishes, basses, 
sunfishes, chubs, suckers, and others, are available, of course, but are 
less striking, in the opinion of visitors, and must constitute the 
exhibits of the smaller tanks. 

Unless the inland aquarium is to display a great variety of small 
things, it would be unwise to construct more large fresh-water tanks 

Fic. 42.—Crimson anemone (Tealia) 

than could be filled. It would also be unwise to construct as many 
sea-water tanks as would be required by an aquarium situated on the 
seacoast. While small aquatic forms of life are attractive to persons 
interested in natural history, experience indicates that the average 
aquarium visitor likes to see the big and striking things and pays 
decidely less attention to those of small size. 

An exhibit of fresh-water fishes, however varied, is of rather 
monotonous coloration. The brilliantly colored fishes from Florida 
and Bermuda undoubtedly lead in attractiveness with visitors to the 
New York Aquarium, while northern sea fishes are a close second. 
An inland aquarium would find its marine tropical exhibits more 
difficult to maintain than would one located on the seacoast where 
transportation by steamer, in tanks constantly supplied with flowing 
sea water, makes shipment safe and inexpensive as compared with 
shipment by rail, 
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‘Fishes still constitute the bulk of the exhibits in all aquariums, 
the number of aquatic reptiles, batrachians, mammals, and inverte- 
brates usually being rather limited, although they are entitled to the 
same consideration. The inland aquarium builder should there- 
fore consider very fully the character and availability of the exhibits 
proposed before constructing tanks and pools of such number and 
size as would be difficult and expensive to stock and maintain. 

The next points for consideration are those connected with the 
equipment necessary for the safe-keeping of the aquatic forms 
brought together with so much difficulty and so quickly lost when the 
conditions of captivity are unfavorable. The possession of a large 
and beautiful building designed by an ambitious architect does not 
imply, by any means, that the conditions necessary to successful oper- 
ation have been considered and provided. Judging from some of the 
sketches submitted to the writer, the proposed aquarium building 

Fic. 43.—Astrangia and Tubularia 

would serve equally well for a library or an art gallery. It is highly 
desirable, therefore, that the equipment of the aquarium be studied 
by an engineer or an experienced aquarist, after which the architect 
may be called upon to provide suitable housing; and this is possible 
with a very simple but well-lighted building. 

Fresh water may be taken from city supplies except in cases where 
such water is treated with chlorine or otherwise made unfavorable to 
fish life. Sea water must be stored in sufficient quantity to fill both 
reservoir and exhibition tanks. Its purity must be safeguarded by 
filtration. The mechanical equipment includes pumps for the circu- 
lation of sea water, filters capable of cleansing the entire overflow of 
the exhibition tanks on its way back to the reservoir, elevated distrib- 
uting tanks above the level of the exhibition tanks, heaters for winter 
use in the water system carrying all tropical collections, and means 
for cooling fresh water carrying northern fishes in summer. Sea- 
water pumps and piping should be of nonrusting material. 

4231°—29. 5 
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If marine collections are not to be included, the matter of equipment 
becomes at once a simple one, as pumps, salt-water filters, and distrib- 
uting tanks, heaters, coolers, and reservoirs are all omitted and the 
number of employees thus reduced by at least two-thirds. 

44 

Via. 

The lighting of the building by skylights over the exhibition tanks 
is a matter of decided importance. Water is not easily lighted, and 
the size of skylights, if left to the judgment of an architect, is never 
large enough to afford satisfactory views of the living occupants of 
the tanks. Too much light on bright days can be reduced with 
shades, while on dark days light can not be too abundant. Artificial 
light is a most unsatisfactory substitute. The line of skylights above 
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the exhibition tanks should be almost continuous and should be as 
large as the superficial area of the tanks if the latter are to be lighted 
properly. 

There are other matters of importance that should not be over- 
looked in building an aquarium. The mere setting of the heavy 
plate-glass fronts of exhibition tanks by inexperienced persons has 
resulted in much unnecessary breakage in all aquariums known 
to us. Water pressure will crack heavy glass that is not supported 
evenly on every part of its margin. 

Persons contemplating the construction of an aquarium, therefore, 
are urged to undertake the initial expense of a careful study of some 
public aquarium known to be in successful operation and thus avoid 
mistakes that will result in much greater expense for necessary alter- 
ations. This should be done by an engineer. The New York Aqua- 
rium has had its full share of expensive alterations during the past 
25 years, an experience that a new aquarium should be spared. 

COST OF CONSTRUCTION AND EXHIBITS 

The construction of an aquarium with its complete mechanical 
equipment naturally is a less expensive undertaking than the estab- 
lishment of a zoological garden with its numerous buildings and 
extensive acreage. Its living exhibits, derived chiefly from home 
waters, cost little to procure as compared with the expense of obtain- 
ing the larger animals necessary for a zoological garden. Many 
of these are procurable only from dealers whose valuations are based 
on difficulty of capture and transportation from foreign countries. 
The annual cost of keeping up the collections of the New York 
Aquarium, probably the largest institution of the kind, is less than 
the cost of a single giraffe, rhinoceros, or elephant. The cost of food 
is negligible as compared with that for a zoological garden. 

The building is seldom of large size, its compactly arranged ex- 
hibits occupying little space as compared with those of a museum 
of natural history. The aquarium is therefore a comparatively 
inexpensive institution to establish and maintain, while its popu- 
larity is likely to exceed that of any other form of public museum. 
The maintenance fund of the New York Aquarium is less than one- 
fifth that of the zoological park or any of the great museums in the 
city. 

sualisy the first question asked by persons interested in the crea- 
tion of an aquarium relates to the actual cost of construction. This 
the writer is unable to answer. The New York Aquarium was 
installed within the heavy walls of a century-old fort 30 years ago. 
Moreover, it has undergone radical alterations at various times. Its 
cost, if exact figures were to be gathered from city archives, would 
be of little service to-day. An estimate of present cost should be 
based on that of some aquarium built within recent years, such as 
that of Boston, Detroit, or San Francisco. Information on this point 
no doubt is obtainable in these cities. The size of the building, the 
character of its equipment and exhibits, and the public service re- 
quired of the aquarium would all be determining factors. If the 
proposed aquarium were to undertake more or less service to the 
public of the character rendered by a museum of natural history 
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on educational and scientific lines—maintain a library, a laboratory, 
a small staff of biologists, give radio talks, supply small forms of 
marine life to public “schools, and issue publications relative to its 
functions—the cost of maintenance would be much greater than 
otherwise. The New York Aquarium, with much public service 
of this character demanded of it, is maintained (1927) at a cost of 
$65,228, nearly three-fourths of which is for personal service. No 
other aquarium maintains such intimate relations with the people. 
Some of its publications, sold at little more than their cost, have 
passed through two or more editions. The number of employees 
averages 28. It is open, free, every day in the year, and has an 
annual attendance of about 2,000,000 persons. 

It will be seen readily that an aquarium that restricts its functions 
to the maintenance of exhibits alone and its employees to caretakers 
only can be operated at less cost than one undertaking additional 
services to the public. 



APPENDIX A 

CARE OF SMALL AQUARIA 

The keeping of small aquaria is now practiced so extensively and 
there are so many books available on their management that little 
more need be considered here than the principles involved. Aquaria 
suitable for the biological laboratory or the home are available in 
cities everywhere. Dealers can supply them in so many forms and 
sizes that it is unnecessary to describe their construction. In most 
public aquariums table space is provided somewhere for the keeping 
of aquatic animals of small size that do not require flowing water. 
The aquaria used for such exhibits are provided with aquatic plants, 
which serve to aerate the water. Success with them is dependent 
upon a proper balance between the animal and plant life they 
contain. 
An aquarium holding 8 or 10 gallons of water will be easier to 

maintain in good condition than one of small size and will care for 
a larger number of fishes with a greater degree of safety. An 
aquarium of rectangular shape is best for permanent use. It should 
be of strong, clear glass—preferably plate glass—set in a metal 
framework, and have a slate bottom. 

Aquaria of rectangular form made wholly of glass can be pur- 
chased and are cheaper, but the glass is never quite clear, and they 
crack more readily from changes in temperature. Cylindrical glass 
aquaria are still cheaper, but they distort the forms of the objects 
they contain to some extent and are also liable to crack. However, 
aquaria made wholly of glass have the advantage of being abso- 
lutely water-tight while they remain in sound condition, whereas 
metal-framed aquaria may develop leaks. 

Globes are unsatisfactory. Good results can not be expected with 
them. The small opening of a globe permits too small an amount 
of water surface to be exposed to the air. The more surface exposed 
for the absorption of air the better. 

The aquarium should be placed where the amount of light reach- 
ing it can be controlled. Sunlight should not be allowed to fall 
directly on it except for an hour or two a day in the winter, as it 
stimulates the growth of alge and may overheat the water, the 
temperature of which should be kept steady, not rising above 75° 
or falling below 45°. A temperature of 50 to 60° is best, and it 
should not be allowed to vary. Warm water holds less air than cold 
water, so that a high temperature is more to be guarded against 
than a low one. 
Water plants are necessary in the aquarium for the aeration of the 

water, as under proper conditions of light and temperature they give 
off oxygen, which animals require, while the latter exhale carbonic 

315 
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gas. Too much plant growth can be checked by reducing the amount 
of light. At times a greenish film of alge or conferve will develop 
rapidly on the glass and obscure the contents of the aquarium. It 
will have to be rubbed off occasionally, but it is just as well to let 
it grow on the side next the window, where it will serve to restrict 
the light and also to aerate the water. The growth of alge may be 
lessened by placing the aquarium in a more shaded position. Pond 

Fic. 45.—Round glass aquarium containing marine plants and invertebrates. Three 
hundred similar aquaria in the public schools have been stocked by the New 
York Aquarium 

snails eat algze rapidly and should be introduced for that purpose 
and also because their eggs serve as food for small fishes. 

The aquarium should be allowed to absorb air from its plant life 
and from the surface of the water for a day or two before the fishes 
are put in, and these should be few in number at first. Snails may 
be added later. Dealers.in aquarium supplies usually keep plants, 
snails, tadpoles, newts, and other small creatures, as well as fishes. 
The following-named water plants are those most frequently used 

by aquarists: Milfoil (Myriophyllum), hornwort (Ceratophyllum), 
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fanwort (Cabomba), water weed (Anacharis), tape grass (Vallis- 

neria), arrowhead (Sagittaria), and pondweed (Potamogeton). 

Many other species will serve the purpose. Plants may be anchored 

by pressing them down into the sand or gravel. Thin strips of lead 

wound loosely about their roots will hold them securely. 

These are used by teachers 

ly 

i i 

e their classes here for stuc > 

Fresh and salt water balanced aquaria, New York Aquarium laboratory. 

in the public schools, who brin 

Tic. 46. 

In a well-balanced aquarium the water should not be changed at 

all. In fact, it is better without any addition other than that 
required to replace what is lost by evaporation. Water should not 

be added until it has been kept in the same room with the aquarium 
long enough to acquire the same temperature, 
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In siphoning water from the bottom of the aquarium to clear off 
sediment or refuse the water should be saved and strained back. 
The supply of water may be aerated at times by lifting it with a 
clean dipper and letting it fall back slowly. <A sprinkling can will 
also serve for this purpose. All vessels and apparatus used in con- 
nection with the aquarium should be perfectly clean, and it is well not 
to put the hi§ds into the water at all. Assistance in the way of keep- 
ing the aquafium clean may be had by introducing a few small tad- 
poles to act as scavengers, say one to every 15 gallons of water. 

The bottom of the aquarium should be covered to the depth of 
about 2 inches with fine gravel or clean white sand, in which fishes 
may rub themselves; it is also essential for the rooting of plants. 

There should not be too much animal life in the aquarium. The 
fewer and smaller the fishes the less likely is the air in the water to 
become exhausted. Two or three small goldfishes to each gallon 
of water is a safe rule to go by if the aquarium is large. If small, 
the proportion must be reduced. The question the aquarium pre- 
sents, when it has been supplied with water and plants, is simply 
how many fishes or other air-consuming creatures can be accommo- 
dated in the quantity of water available. Overstocking may disturb 
the balance within an hour, 

It is probably safe to say that a little neglect in the matter of 
feeding is better for the permanence of the aquarium than over- 
attention. It must not be presumed that because fishes will live 
for months without feeding it is right to treat them in that way. 
Fishes left without food are simply fishes kept hungry and in:a 
condition of slow starvation, which can only be described as cruelty. 
When there is a large supply of plants in the aquarium the fishes 
survive longer, the very small ones, especially, getting some nourish- 
ment from the young shoots of Anacharis and other plants. 
Many aquarists feed every day, carefully removing all uneaten 

food, which soon decays and fouls the water. Prepared foods sold 
by aquaria dealers are generally safe and may be supplied every 
other day. Finely crushed vermicelli is also used. Some of the ordi- 
nary household cereals are available as goldfish food, but the begin- 
ner should experiment with them cautiously. Other foods are 
desirable at times, too. Once a week pieces of very small earth 
worms or bits of fresh beef should be furnished. If they can be 
given to each fish on the tip of a broom straw the chances of con- 
taminating the water by waste food will be lessened. All uneaten 
food must be picked, dipped, or siphoned out, or foul water and a 
disturbance of the delicate balance of the aquarium will result. A 
milky appearance of the water usually is a warning of careless feed- 
ing. Nearly all diseases that occur among goldfishes indicate that 
the aquarium needs looking after. The unsightly growth of fungus 
on fishes, caused by the plant parasites, Saprolegnia and Deveea, indi- 
cate careless handling of the fishes or bad conditions prevailing in the 
aquarium. When the conditions are right diseases are not likely 
to appear. Too high a temperature favors the growth of fish fungus. 

This disease is hard to deal with, and infected fishes should be 
removed at once and kept by themselves, where, under proper condi- 
tions, they may possibly recover. A pinch of salt put in the water 
with them may arrest the disease, but when in bad condition a tea- 
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spoonful of salt to each gallon of water will be necessary. If other 
fishes are obtainable, it is just as well to destroy diseased speci- 
mens, as the fungus roots penterate into the flesh and can not be 
destroyed if the growth is far advanced. External parasites on 
fishes should be picked off after the fish has been lifted carefully in 
the dip net. 

One of the first in- : ctu 133.01 
dications of trouble [ | 
in the aquarium is 
the presence of the 
fishes at the surface 
with their mouths 
out of the water, 
showing that they 
are suffering for lack 
of air. The water 
may be dipped up 
and allowed to fall 
back slowly, but the 
relief afforded will 
be merely temporary. 
The temperature of 
the aquarium should 
be observed and some 
of the fishes removed. 
It may be necessary to 
increase the quantity 
of plant life or stim- 
ulate its growth by 
admitting more light. 
If the weather is not 
cold and the window 
can be opened, air 
blowing across the 
surface of the water 
will be helpful, as it 
may only be neces- 
sary to aerate the 
water and lower the 
temperature some- 
what. There may be 
refuse at the bottom, Be @) (3) (4) Q- 

which should be re- 

moved, of puree: a Sente fon tesdine + se Tor Deaniieolasd a Gee ee 
In taking care of taking up refuse 

the aquarium a few 
simple implements, such asa half-inch rubber tube for siphoning out 
the water, a glass “dip tube” for removing small particles of dirt 
from the bottom, a shallow dip net of cheesecloth for lifting fishes, 
and a cloth-covered pad or rubber scraper with a long handle for 
cleaning the glass, will be necessary. The dip tube is operated by 
closing the top opening with the finger to admit or exclude the water 
as desired. A pair of long wooden forceps and a slim stick are also 
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useful for moving plants and other objects without putting the hands 
into the water. . 

Sea-water aquaria are managed according to the methods applic- 
able to aquaria for fresh-water animals. There must be a similar 
balance between the marine animals and plants that they contain. 
Seaweeds here take the place of pondweeds, green sea lettuce (Ulva) 
being the most desirable, though others are used principally for 
their colors. 

Pure sea water is required, and many of the small inhabitants of 
the rock pools are available. Kiullifishes, shrimps, crabs, hermits, 
anemones, young starfishes, tunicates, small mollusks, northern coral 
(Astrangia), and marine worms have all been kept successfully in 
the laboratory collection of the New York Aquarium. Planting is 
done as in fresh-water aquaria, the seaweeds being anchored in the 
gravel and sand of the bottom. Sea lettuce is floated at the surface 
with the support of corks. 

Marine aquaria need more light than those containing fresh water. 
Finely cut fresh clam and mussel is the principal food, but bits of 
bene shrimp and fish (unsalted), with a little fresh fish, may be 
used. 

Care is necessary in feeding. Aeration with the dipper and the 
siphoning out of refuse are sometimes required. 

Turtles and alligators, being cold-blooded reptiles, must have 
warm quarters. ‘They should be kept in aquaria or other vessels into 
which sunlight can enter and the vessel placed where it will not 
become cold. If kept near a window in winter to receive the sun- 
shine, which is life to them, they should also be near a heater. The 
temperature of the ordinary living room in winter is scarcely high 
enough to keep baby alligators active, as they need a warmth of 80° 
to 85°. 

Alligators require not only warm water but a place where they can 
dry off at times. The water need not be more than a few inches 
deep, and the platform or small log on which they rest should be 
placed in such a way that they can climb upon it easily. Alligators 
in captivity are most comfortable and active when they have access 
to water that is nearly tepid, and it is their habit to float much 
on the surface. Turtles require not only warm water but also the 
heat of the sun. The temporary warming of torpid alligators or 
turtles in boxes set near a heater is useless. If they can not be kept 
where both air and water are permanently warm, they should be 
dispensed with. 

The numerous chilled and weak alligators sent to the aquarium 
are placed in a tank of water with a steam pipe in it. After a 
thorough warming up in water of 85° temperature, they begin to 
feed and will grow rapidly. Forcing cold alligators to eat by 
cramming food into their mouths is admissible only temporarily. 

Alligators and snapping turtles are flesh eaters and may be 
provided with small minnows, frogs, tadpeles, worms, grubs, cray- 
fish, shrimps, and small crabs, either dead or alive. When these 
can not be had they will eat fresh chopped meat, fish, clams, and 
oysters. Many kinds of turtles will eat all of the above-named 
foods as well as snails and insects. Others like very tender, green 
vegetables, such as tomatoes, lettuce, celery, and various water plants. 
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The food of some species consists largely of the buds of sedges 
(Cyperus), while with others it is chiefly small water mollusks. 
Some of the turtles are active fish eaters and will do well if supphed 
with live minnows. The “ wood ” turtle and other species that forage 
on land as well as in the water are fond of berries, mushrooms, and 
many kinds of fruits and vegetables, while nearly all kinds will eat, 
grubs. The tortoises eat berries, mushrooms, and some garden 
vegetables as well as grubs and worms. 

Turtles should be provided with a variety of foods until the 
kinds suited to each species are ascertained. Many species of 
turtles feed only under water, consequently it is absolutely necessary 
for them to have access to it when fed. If their surroundings can 
be made to approach natural conditions—that is, if they can have 
access to a compartment in their quarters where there is dry sand, 
earth, and sods, where grubs, worms, and other food can be thrown 
in abundance—success in keeping them will be more likely to follow. 

Most salamanders and frogs, while leading strictly aquatic lives 
during their gill-breathing stages, eventually develop lungs and take 
to the land. In keeping them provision must be made for the life 
out of water but with water a few inches deep accessible. A roomy 
aquarium with a sod-covered platform in one end will enable them 
to lead their amphibian lives with fair chances for survival in 
captivity. Frogs will spend much time in the shallow water, but 
salamanders usually will seek hiding places under damp moss or 
leaves. Both are carnivorous and may be fed on earthworms, meal 
worms, insects and their larve, small crustaceans, and mollusks, 
with bits of meat and fish, 



APPENDIX B 

TREATMENT FOR REMOVAL OF CHLORINE FROM CITY WATER FOR 
USE IN AQUARIA 

By R. S. Taytor, formerly Technologist, and Mitton C. JAMES, Assistant 
Chief, Division of Fish Culture, U. S. Bureau of Fisheries 

INTRODUCTION 

The admitted advantages of chlorination as a means of purifica- 
tion of municipal. water supphes appear to have overshadowed a 
minor difficulty that has accompanied the use of this method. This 
disadvantage manifests itself in the injurious effects exerted on 
fish life by chlorinated water. Wherever treated water is used as a 
supply for aquaria or for fish hatcheries serious losses may be ex- 
pected ultimately. As an example of the extent of the damage, the 
following report of conditions at the central station aquarium of 
the Bureau of Fisheries following chlorination of the Washington 
water supply is quoted. The aquarium supply is taken directly from 
the city mains. 

Beginning Thursday morning, March 16, 1922, large numbers of fish of 
several species died in the exhibition aquaria and hatching troughs of the 
bureau at the central station in Washington, D. C. The fingerling fish were 
lost, and many half-grown and adult fish, including two sturgeon about 31% 
feet long, which had been kept in aquaria 14 years. For the number of indi- 
vidual fish and the number of species affected the mortality was without 
precedent at this station. Nearly all the fish died during the night. 
Through inquiry of the water department it was learned that chlorination 

was begun on the day preceding the mortality (Wednesday, March 15), 
liquid chlorine being added to the water after filtration at a fixed rate, 
based on the average daily flow (0.3 part per million). While chlorine in this 
proportion might not have been injurious to fish, it is obvious that the actual 
proportion of chlorine would vary widely during the course of the day, 
according to the flow of the water. The effects would also be different if 
water, after chlorination, were discharged into the reservoir, as is true of 
the water supply for a large part of the residential district, instead of 
passing directly into the mains, as is understood to be the case with water 
reaching the portion of the city in which the bureau’s aquarium is located. 
The consumption of water must be very low during the hours between mid- 
night and 6 o’clock a. m., and the proportion of chlorine would accordingly 
be very much higher than the computed theoretical ratio of 0.8 part per 
million. It is significant that virtually all deaths of fish occurred during 
the night. It is understood that chlorine had not hitherto been used in 
treating the water supply of the District. 

In succeeding years a recurrence of this situation has confronted 
the bureau. 

That the difficulty is not purely local is shown by the fact that 
the Michigan State Hatchery at Bay City has experienced trouble 
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in hatching whitefish with chlorinated water from the Bay City 
system. The Bureau of Fisheries’ substation at Alpena, Mich., 
likewise suffered egg losses (seriously restricting its usefulness at 
certain periods) by using a chlorinated water supply. Discontin- 
uance of the practice in 1922 was followed by the restoration of 
normal conditions at this hatchery. The Bureau of Fisheries has 
received numerous inquiries that show that similar troubles are en- 
countered in many places. 

That the mortalities are due to chlorine is incontestable. The 
experimental evidence, the correspondence of the inception and dis- 
appearance of the trouble to periods of chlorination and nonchlorina- 
tion, and the augmenting of losses contemporary with known chlorine 
surges in the water, all render it unnecessary to elaborate proof. 
The purpose of this paper is to indicate remedial measures. 

CHARACTERISTICS OF CHLORINE POISONING 

A multitude of conflicting factors renders it impossible to offer 
a description of a typical case of chlorine poisoning. The species 
and age of the eggs or fish, the filtration or nonfiltration and organic 
content of the water, the probabilities of sudden heavy increases in 
the residual chlorine content, temperature, etc., are conditions that 
must be known to permit any prophecy as to what reactions may 
occur in a given case, 

While the experience at the central station has been that the eggs 
of whitefish and salmonids are largely unaffected until the hatching 
stage, at the hatcheries cited above it is reported that whitefish 
and lake-trout eggs were injured during incubation. In all cases it is 
noted that the most serious inroads are apparent following hatching, 
when an acceleration of the physiological activity of the fry occurs. 
At this stage the latter are highly susceptible. 

In comparison of the fingerlings and the older stages it is ob- 
served that the former are more vulnerable to chlorine poisoning. 
Rainbow-trout fingerlings No. 1 and yearlings were shipped to the 
central aquarium at the same time from one of the hatcheries; the 
fingerlings commenced to show mortality immediately, and, although 
there were more of them, they failed to survive as long as the older 
individuals. The latter succumbed only after an interval over the 
week end, when presumably there was a marked increase in the 
residual chlorine, and one of the six survived this increase. Attempts 
to hold brook trout and salmon have revealed a comparable condition. 

The comparative susceptibility of different species seems to be 
roughly correlated with their tolerance of other poisons and of 
adverse environmental conditions. Goldfish and other cyprinids, 
while not unaffected, maintain themselves fairly well under ordinary 
dosage; the sunfishes and basses show considerable resistance as 
well. The trout, salmon, and whitefish will be the first victims 
when chlorine makes its appearance in the water supply. 
A variation in susceptibility among individuals of the same species 

exists, as would be expected. Among the more resistant forms, as 
the goldfish, a few will succumb early; and it will be found that these 
individuals are marked by poor condition, parasitic infections, ete. 
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On the other hand, from a lot of trout a few of the most vigorous 
will outlive the majority. 

Little characteristic change in the activities and appearance of 
the fish will be noted during the progress of chlorine poisoning. 
Where the quantity of chlorine is insufficient to kill quickly a certain 
sluggishness is evident among fingerlings and older specimens. In 
the later stages of the poisoning there is a tendency to collect at 
the surface of the water. No other superficial reactions are evident, 
and in the sac fry no special symptoms can be noted. 

As the deaths from heavier concentrations occur generally at night, 
no records from the aquarium under these conditions have been made. 
In experimental work rainbow-trout fingerlings subjected to heavier 
concentrations (approximately 0.3 part per million) show a moderate 
restlessness, with slight dyspnea (rapid breathing) and loss of 
equilibrium, followed by death in two hours or less. A greater 
quantity of chlorine tends to increase the rate of respiration rapidly 
and to accentuate the other symptoms. It will be seen that these 
responses might follow the action of a number of chemical agents 
other than chlorine. An important consideration lies in the fact 
that fish whose “ gassing ” has progressed to a serious stage generally 
do not recover when transferred to water from which the toxic 
agent has been eliminated. 

In regard to the concentrations of chlorine involved in the process 
of purification of civic water supplies, more is said in another section 
in the discussion of the chemistry of the subject. It should be stated 
here that the earlier conjecture (“chlorine in this proportion—0.3 
part per million—might not have been injurious to fish”) does not 
represent the facts. Experiments can be cited to show that 0.3 part 
per million chlorine will show its effect on yearling rainbow trout 
within 15 minutes and kill within 2 hours. A smaller amount (0.25 
part per million) is fatal to fingerlings of the same species in 4 to 5 
hours, but a solution of equal strength leaves goldfish apparently 
unaffected at the end of 42 hours. It is apparent that the foregoing 
concentrations are not maintained regularly in the water as received 
from the mains, but too much emphasis can not be placed on the fact 
that periodical “surges” or “ pulses” at times may elevate the chlo- 
rine content above these levels. 

Compilations of the toxicities of fish life to various chemicals make 
no mention of chlorine. The only available reference to this phase 
is that to the work of Rushton,> who experimented with chloros, a 
commercial sterilizing agent supposed to exert its effects by the 
action of free chlorine. He cited a 1 to 400,000 parts free chlorine 
solution as being virtually harmless to trout; but his chlorine deter- 
minations were made by the silver-nitrate method, which shows only 
chloride-ion and not Cl,. Hence, no admissible estimate of the 
gaseous content of the water is given. Utilizing pure chlorine water, 
he made further experiments on trout, but here no statement of actual 
analyzed chlorine content is made; computation from his data indi- 
cates that his specimen was uninjured at a possible maximum of 0.4 
part per million. How far this was the actual content can only be 
guessed. 

5 Rushton, W.. Salmon and Trout Magazine, October, 1921, p. 296, et seq., and January, 
1922, p. 46. London. 
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An interesting phase. illustrating the linking of residual chlorine 

with the character and use of the water, is shown at the Bay City 

hatchery. The whitefish battery is so arranged that the jars of eggs 

are placed in superimposed tiers, with the fresh water entering the 

topmost series and passing through the whole battery, to be dis- 

charged ultimately in the overflow of the lowest tier. It was found 
that the mortality was highest in the upper sections, diminishing pro- 

gressively, until the final group was largely unaffected. Manifestly, 

in exerting its toxic action the chlorine reduces its concentration until 

it becomes innocuous to succeeding lots of eggs. The same aspect is 
shown in experiments when a rainbow trout of 18 centimeters length 
reduced an initial chlorine content of 0.3 part per million to 0.05 part 
per million in one hour. The dose was fatal, however, without fur- 
ther increment of chlorine. Other practical instances of the cumula- 
tive action of chlorine appear when a lot of fingerlings without 
previous subjection to chlorine was divided. One group was placed 
in a trough supplied with the regular flow of constantly chlorinated 
water as fed to the whole aquarium. The others were placed in 6 
liters of water from the same source in glass jars and maintained by 
aerating the water artificially and by infrequent changes. Within a 
week the specimens in running water were dead, while from the other 
lot there were survivors at the end of three weeks, the majority having 
been utilized in experiment. A nonlethal concentration thus becomes 
lethal under constant administration. 

The process of autoneutralization exemplified in the successful 
preservation of fingerlings in the jars indicates that chlorinated 
water may be used with little hesitancy for the balanced home aqua- 
rium, where changes are made only at rare intervals. If the tap 
water is allowed to stand several days, residual chlorine should ordi- 
narily be far below the critical concentration. The same action, of 
course, is observed in the presence of nonliving organic matter, which 
may act as a reducing agent, but the marked decrease of the chlorine 
content with fish may probably be credited to physiological factors 
as well as interaction with organic matter, such as the mucus of the 
fish. A quantitative determination of the relative importance of the 
two influences is lacking at present. 

CHEMICAL ASPECTS OF CHLORINE REMOVAL 

Very small concentrations of free chlorine, if maintained, are toxic 
to fish. However, larger doses exhibit their toxic effects more rapidly, 
and a fish whose “ gassing ” has progressed to a serious stage gener- 
ally will not recover even if transferred to water to which no chlorine 
has been added. Hence, in studying methods for counteracting or 
removing the chlorine it was decided to use fish in small aquaria and 
to introduce chlorine only once but in sufficient quantities that there 
would be no doubt as to the effect. Rainbow-trout fingerlings seem 
to be most susceptible to chlorine and for this reason were used in all 
the experiments. 

The chlorine used was generated by the action of hydrochloric acid 
on potassium permanganate, washed to remove acid and dissolved in 
water to form a concentrated chlorine solution. This was then stored 
in glass-stoppered bottles in the dark until needed. Two methods of 
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ascertaining the amount of chlorine introduced were used. First, 
measured quantities of the concentrated chlorine solution were added 
to 10-liter batches of water, and the chlorine present was determined 
by comparison with standards *® using orthotolidine reagents as de- 
scribed by Ellms and Hauser.? This was not found to be as satis- 
factory as the method later used—namely, the analysis of the strong 
chlorine solution using 0.1/N-sodium thiosulphate with the starch 
iodide indicator and the addition of known amounts of this solution. 
In all cases the analysis of the strong chlorine solution was made im- 
mediately before usmg. Ten liters of water were used in each trial. 
Chemicals were added to the water and stirred a very short time. 
Five fingerling trout were then added. No food was given the fish 
during any one experiment, and new, healthy fish were used for each 
experiment. This was to prevent the results from being affected by 
unknown factors, such as water pollution or condition of fish. 

Inasmuch as the chlorine was added in quantities much greater 
than those encountered in city waters, and as the amounts of chemicals 
used to counteract this are also correspondingly larger than will ordi- 
narily be needed, it is felt that the results obtained should constitute 
an excellent indication as to what will happen to the fish when ex- 
posed to smaller quantities of these chemicals for longer periods of 
time. Also, as the rainbow trout seems to be most susceptible to 
poisons of this sort, it is reasonable to assume that the results ob- 
tained will apply to other species of fish. 

The experimental results may be summarized as follows: Except- 
ing ferrous sulphate, none of the reagents used for removing chlorine 
were toxic to the fish. Activated charcoal will remove chlorine, but 
due to the fact that the removal is a surface phenomenon it will not 
be complete unless special care is taken. This seems to render char- 
coal undesirable. Silica gel would be open to the same difficulties. 
The chemical reducing agents tried are efficient in the following 
order: Sodium bisulphite, sodium thiosulphate, and sodium nitrite. 
Although there were fewer experiments carried out using sodium 
bisulphite than with the other two reagents, it has been placed first 
not only because it is the cheapest of the three salts but also because 
other observers * have found this to be efficient. 

The maximum daily dose of chlorine introduced into the water 
supply of Washington during the past two years was, according to 
the waterworks records, 0.32 part of chlorine per million parts of 
water. Considering sodium bisulphite as the chosen antichlor, about 
0.5 part of this chemical per million parts of water would react with 
all the chlorine introduced. However, it is certain that this quantity 
is not needed, as a portion of the chlorine is always consumed in 
oxidizing organic matter before the water has been carried very far 
from the chlorination plant. Nevertheless, in order to care for acci- 
dental surges, it is thought best to use one part of sodium bisulphite 
in a million parts of water. This is still only one-tenth of the quan- 
tity used in the test experiments. If sodium thiosulphate is used, 
it is best to use a concentration of two or three parts per million of 

6 An expression of appreciation is due Mr. Lauter, of the Washington waterworks, for 
lending his standards to us for use in this work. 

7 Jour. Ind, and Eng. Chem., yol. 5, No. 11, November, 1913. 
8“ The effect of free chlorine on the gudgeon.”” Anonymous. L’Eau, 16, No. 7, p. 81, 

1923. Also Chem. Abs, 17, No. 21, p, 3559, 19238. 
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water. Concerning the chlorine usually present in the water as 
delivered to the bureau, a few tests were made using orthotolidine 
indicator. In no case were more than 0.02 part per million of 
chlorine present. However, at the time the experiments were made 
very little difficulty was being encountered in the large aquaria, so 
the tests are not very significant. 

SUGGESTED PROCEDURES FOR CHLORINE REMOVAL 

Having decided on a means for counteracting the chlorine in city 
water, one next has the problem of finding a means of introducing 
the chemical chosen into the water supply. For aquaria using large 
amounts of water (100,000 gallons a day) it seems best to insert 
directly in the main a mixing chamber consisting of a large pipe 
filled with coke or other similar material. A solution of the chemi- 
cal is then pumped into the main before the water reaches this mix- 
ing chamber. ‘To do this requires a very small piston pump suitable 
for handling, say, 0.01 to 0.03 gallon of solution a minute and 
capable of continuously operating against a back pressure of 50 
pounds. Such a pump can be purchased or can be built easily. It 
should be calibrated when working against the main-line pressure 
and the strength of solution made up to suit. If the variation in 
amount of water used is relatively small, no control of this pump 
should be needed, and the only attention required would be lubri- 
cation of the small electric motor and pump and refilling the chemi- 
cal-supply tank. The size of the pump and the concentration of 
the solution should be such that the supply tank need be refilled very 
seldom. 

For smaller aquaria using a continuous flow of water it will be 
simpler to use a mixing chamber consisting of a trough with baffles. 
This trough is mounted above the aquaria and delivers its effluent 
to the aquaria by gravity. The chemical may be pumped into the 
trough as before or may be fed in by gravity from a storage tank 
above the trough. If it is desired to make large variations in the 
flow of water used, it may be desirable to use a machine designed 
for such treatment.® 

For aquaria in which water is not circulated continuously, but 
which are drained and refilled periodically, the problem is merely 
one of adding the required amount of chemical and stirring. As 
mentioned earlier, the necessity for treatment disappears in small 
household aquaria where it is possible to let the water stand for a 
time before the fish are introduced. 

The cost of treating 100,000 gallons of water a day with sodium 
bisulphite should not exceed 10 cents a day for chemical and 20 
cents a day for power if the piston pump mentioned above is used. 

®° Chemical Dosing Apparatus. Charles F. Wallace, assignor to Wallace & Tierman 
Products (Inc.), Newark, N. J. U.S, Patent No. 1593109. 

4231°—29—6 



APPENDIX C 

The first table of information was published in 1924 and listed 
24 aquariums. There are 32 represented here, all revised as of 1927 
excepting Leipzig, which failed to send new data. Aquariums at 
Helgoland, Dresden, and Nuremberg in Germany, Goteborg in 
Sweden, Batavia in J ava, and Adelaide in Australia failed to return 
questionnaires. The director of the aquarium in Palma de Mallorca, 
Spain, reported that his institution, connected with the Marine Bio- 
logical Laboratory of El Terreno, is temporarily closed pending re- 
construction or removal. With the proposed Shedd Aquarium in 
Chicago, there will be 45 public aquariums in the world that are 
known to us, and probably there are 4 or 5 unknown to us. 

TABLE OF INFORMATION REGARDING THE AQUARIUMS OF THE 
WORLD IN 1927 

Compiled by Ina MELLEN, of the New York Aquarium 

United States and territory 

Institution _______- 

Presiding officer___- 
When opened 
Owned  by_----- === 

Shape of building__ 
Size of building ___- 

Cost to build__ 
Annual mainte- 

nance cost. 
Exhibition tanks__- 
Capacity of tanks -_- 
IP OGG tes ee wets 
Capacity of pools__- 
Reserve tanks______ 31 
Total capacity re- 

serve tanks. 
Reservoirs. <2! 2+ 
Capacity of reser- 

voirs. 
Linear feet glass 
permanent wail 
tanks. 

Linear feet 
floor tanks. 

Gallons water 
tanks, salt. 

Gallons water in 
tanks, fresh. 

Gallons used daily, 
salt. 

Gallons used daily, 
fresh. 

Number of exhibits 
(1927). 

Fishes_- 
Mammals_ 

glass 

in 

99 
tant 

Boston, iMlass. Chicago, Ill. Detroit, Mich. Honolulu, Hawaii 

Boston Aquarium__ 

Wm. J. O’Brien__- 
November, 1912___- 
Cy = 
Park commission ___ 

L-shaped=. =. 12. - 22 
150 by 100 feet______ 

$150,000 2-685 eee : 

Lincoln Park 
Aquarium. 

Floyd S. Young-_--- 
May 31, 1923_ = 2-#s2 
State of Illinois__-__- 
Lincoln Park Com- 

missioners. 
Oblong 
75 by 150 feet__----- 

$40, 0000. = 222-2 2-2-= $4? 

a ee ee errr 

Belle Isle Aquarium_ 

John E. 

Cite 
Department Parks’ 

and Boulevards. 
Grotto style________ 
240 by 74 feet_______ 

Timmons- 

58 

45,0008). .2-==2222522 

50}0002— ===: 

Honolulu Aqua- 
rium. 

F. A. Potter. 
Mar. 17, 1904. 
Territory of Hawaii. 
University of Ha- 

waii. 
Cross-shaped. 
100 by 24 feet long-+ 

80 by 24 feet. 
$15,000. 
$7,500. 

32. 
12,000 gallons. 
2. 
25,000 gallons. 
4. 

14,000 gallons. 

180. 
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Table of information regarding the aquariums of the world in 1927—Continued 

United States and territory 

Detroit, Mich. Honolulu, Hawaii Clie eee Boston, Mass Chicago, Ll. 

Invertebrates__-__--- DOES ee Se Se ES ee ee ee 
Open every day" <|| Yes--- === Seyi ee SYiGS ee ee es 
Between swat. |) 10\t0.52----- 25-2. - CNN Ye Te a eaten eee 

hours. 
Entrance fee_______- INONO! 2 ee ve 2s 538 INON@Re ee es wer, 
iWisitars a day ees + | S44. -- 2. --. eS 4800252 ee 
Visitors a year____-- BOS 078 = So2. 15:752;000-22< eee 
‘Persons employed=2|" 16... 5-2 2Ab pie Pain abs 
In what capacity__-| Director, matron, Manager, 4 engi- 

4 engineers, 3 fire- neers, 4 aqua- 

Cards, specimens, 
pamphlets. 

Balanced aquaria-- 
Total capacity ---_- 
Water systems----- 

Fish hatchery _----- 
Salt or fresh water__ 
Number fry hatched 

annually. 
Disposition of same_ 

men, 1 engineer 
(part time), 1 
mechanic, 5 at- 
tendants. 

S00 eallonssseeeenene 
4 (fresh, fresh-re- 

frigerated, salt, 
gul-heated): 

5,000. 

Exhibition and 
public waters. 

rists, 2 hatchery 
men, | janitor. 

ated, fresh- 

65/5... eee eee 
2;400;000 22-22 
6 (and 4 part time)- 
Director, 2 aqua- 

rists, 7 attend- 
ants. 

250isallons== = anes 
4 (fresh, fresh-heat- 

ed, fresh-refriger- 
ated, salt-heated). 

Aquarium and 
public waters. 

None. 
es. 

10 to 5 (Sunday, 
_lto 5): 

Post-card folder. 

None. 

Direct from ocean. 

Institution____----- 

Presiding officer____ 
When opened ___-_-- 

Ownedibya22—___ =. 

Controlled by____-- 

Shape of building__ 
Size of building ____ 

La Jolla, Calif. New Orleans, La. 
New York City, 

Ne Ye 
Philadelphia, Pa. 

Scripps Institution_ 

T. Wayland Vaughn_ 

University of Cali- 
fornia. 

Regents of univer- 
sity. 

Rectangular___-___- 
Ab yaieeteaee- = 

Costito ibid’ seseee Ue see bes S25 

Annual mainte- 
nance cost. 

Exhibition tanks___ 
c apacity of tanks __ 

Reserve tanks_____- 
Total capacity re- 

serve tanks. 
IReServOlrs) 3) ee 
Capacity of reser- 

voirs. 
Linear feet glass 
permanent wall 
tanks. 

Linear feet glass 
floor tanks. 

Gallons water in 
tanks, salt. 

Gallons water in 
tanks, fresh. 

Gallons used oe | 
salt. 

Odenheimer A qua- 
rium. 

Frank E. Neelis___- 
Bebs3;11924.— ss 

Audubon Park 
Commissioners. 

15,000 and 30,000 | 20,000 gallons each__ 
gallons. 

New York Aqua- 
rium. 

Chas. H. Townsend. 
Dee! 105 1896= 2 - === = 

New York Zoologi- 
eal Society. 

Circular_ 
205 feet diameter___ 
Reconstructed fort_ 

lons. 

100,000___. 

214,000__ ____- 

1 Tropical housé aiid June 15, 1915; temporary aquarium opened Nov. 24, 1911, 

Fairmount Park 
Aquarium. 

William E. Meehan. 
Nov. 24, 1922, com- 

plete.! 
City. 

Fairmount Park 
Commission. 

320 feet. 
Reconstructed 

($500,000?). 
$30,453. 

114. 
125 to 15,000 gallons. 
None. 

3D; 
22,250 gallons. 

o 
74,134 gallons. 

511. 

272. 

85,000. 

50,000. 

500,000. 
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Table of information regarding the aquariums of the world in 1927—Continued 

Gallons used daily, 
fresh. 

Number of exhib- 

Amphibians ______- 

Birdses 2 at ees 
Open every day___- 
Between what hours. | 
Entrance fee 
Visitors a day 
Visitors a year______ 
Persons employed__ 

In what capacity __- 

Cards, specimens, 
pamphlets. 

Balanced aquaria___ 
Total capacity -- -_- 

Water systems 

Fish hatchery 
Salt or fresh water__ 
Number fry hatched 

annually. 
Disposition of same_ 

United States and territory 

La Jolla, Calif. 

Curator-collector, 
engineer, attend- 
ant. 

New Orleans, La. 

emergency). 

Aquarium and park 
lakes. 

2 (additional for | 2 

New York City, 
INE SYS 

| | Director and 4 of- 
ficers, 1 matron, 
1 foreman, 1 tele- 
phone operator, 
3 engineers, 1 
collector, 3 fire- 
men, 14 attend- 
ants. 

} (All threete_osaue. 

None since 1921 
42 planned; 

gallons. 
5 (fresh, fresh-heat- 

ed, harbor (brack- 
ish), harbor-heat- 
ed, pure salt- 
heated). 

| Average 1,000,000___ 

Local public waters_ 

Philadelphia, Pa. 

Superintendent and 
2 assistants, 3 en- 
gineers, collector, 
matron, janitor, 
10 attendants, 2 
laborers. 

No. 

None. 

3 (fresh, fresh-heat- 
ed, salt-heated). 
(Plan fresh and 
salt refrigeration.) 

United States and territory 

San Francisco, 
Calif. 

Institution 

Presiding officer___- 

When opened 
Owned by 
Controlled by 

Size of building -___| 

Cost to build 
Annual 

ance cost. 

Steinhart Aquari- 
um. 

Barton W. Ever- 
mann. 

| $305,257.42 
mainten- | $40,000 

California Acade- 
| my of Sciences. 

Shape of building__) 

116 feet by 182 feet_- 

Washington, D. C. 

Aquarium, United 
States Bureau of 
Fisheries. 

L. G. Harron 

United States Bu- 
reau of Fisheries. 

Installed in office 
buildings. 

56 feet by 103 feet. 
Annex 28 feet by 

South America 

Rio de Janeiro, Rio de Janeiro, 
Brazil Brazil 

Passeio Publico | Quinta da _ Boa 
Ac aarium., Vista Aquarium. 

Carlos Moreira-_---- Carlos Moreira. 

1LO05s=- estes eee 1910. 

Moor style 

180 square meters- - 

U.S. Government__ City suunleipa aie - City mntieipality 

Rustic-cavernlike. 

16 meters diameter. 
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Table of information regarding the aquariums of the world in 1927—Continued 

United States and territory South America 

Rio de Janeiro, 
Brazil 

Exhibition tanks_-_- 
Capacity of tanks__ 
IRools 43: sseses te 
Capacity of pools_-- 

Reserve tanks_-_-_--- 
Total capacity re- 

serve tanks. 
Reservoirs - -------- 
Capacity of reser- 

voirs. 
Linear feet glass 
permanent wall 
tanks. 

Linear feet glass 
floor tanks. 

Gallons water 
tanks, salt. 

Gallons water in 
tanks, fresh. 

Gallons used daily, 
salt. 

Gallons used daily, 
fresh. 

Number of exhibits 

in 

Reptiles-<=22-- 22tee 
Amphibians___----- 
Invertebrates_-_-_---- 
Birds 
Open every day---- 
Between what 

hours. 
Entrance fee 
Visitors a day-_----- 
Visitors a year__---- 
Persons employed_- 

In what capacity - -|_ 

Cards, specimens, 
pamphlets. 

Balanced aquaria___}. 
Total capacity 
Water systems 

Fish hatchery___-_-- 
Salt or fresh water _- 
Number fry hatch- 

ed annually. 
Disposition of same- 

22 

San Francisco, | ‘Washington, D. C. 

SSE Sa roar cey eb isee ented DASE aes a ee ee 
1,280 to 1,400 gallons! 70 to 700 gallons-_--- 
Hand bswampes**s ieee 2s ee 
2,800 to 82,000 gal- | 13,000 gallons___---- 

lons. 
IC eee 1 (8 compartments) 
5, (09 gallons: 3225-2 - 300 gallons. ...-.---- 

5 and 4 cisterns__--- DAS Sr, ee ata Se 
10,000 to 100,000 gal- | 12,500 gallons total__ 

lons. 
S08t2~ 22. . ee aes PASS eae See ee 2 

INjONORS Scene eae Sih So ase he 

3010405, = ate See ot eR ES See sce see 

30000 S Se sot ea hee HO TABOOs eo eene See 

30,0002. =. 52-5 WINIONIGS8 aso a= aes 

S000 2) he 5- ees 360!000E ae oe =e 

S00 gs eo a ee 2000 2 —-etee ase 

CN ( Viana A, oe NOS awd 
LOE ae 2 Se None 2s. Je ees 
EAs ea sae me, is Le ape! KeINONnGS- 334 3a ene 
[ayy igs en OEE Senge CSN ONG 4-4 = ene ae 
ASS cee aye See IN\OTee ee ere ee 
1 sae ee INOneh =e AeeteessS 
NGS eee ee YICS He See oe 
LOTGO.S ee eek Oto 4:30i 4-2 Se 

INOneH tee oe INGnee seas 
CAN V9 Coe SEN at een INoprecord as 2-225 === 
14 OOD see | ee GOLees sare ss 
14 (and 4 part time) | 2 (and 2 skilled part 

time). 
Director, superin- 
tendent, assist- 
ant superintend- 
ent, aquarist, col- 
lector, carpenter, 
3 engineers, 2 jan- 
itors, doorman, 
relief man, 3 feed- 
ers and attend- 
ants. 

Plan selling cards __ 

1,100 gallons_______- 
5 (fresh, fresh-heat- 

ed, fresh-refriger- 
ated, salt, salt- 
heated). 

To parties in State__| 

| 150 gallons 
City supply =~ 

For exhibition only-_ 
| Fresh water 

Distributed ________ 

Continuous flow -__- 

No fresh water_____- 

10 to6 SO isa 35502 

Salt water (natural 
temperature). 

Rio de Janeiro, 
Brazil 

28. 
-| 2,500 to 5,300 liters. 

il 
20,000 liters. 

No salt water. 

None. 
Except Fridays. 
10 to 6. 

Yes. 

100,000. 
2. 

Fresh water (direct 
or filtered). 

No. 
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Asia 

ity? eee a Soeeee Madras, India 

mshiin tion =—-e se see Madras Marine Aquari- 
um. 

Presiding officer _-___-_-_----- Be SundaraeRale 2 ee 
Wihenopened!-22= = x22 = Oct..21, 1900 ek. | ai a 
Oppnied byes ss ee eee Madras Government De- 

velopment Department. 
Controlled Dy == es Director of Fisheries, 

Doctor Raj. 
Shape of building--_------__ Rectangular, 3514 feet by 

50% feet. 
Size of building-___________- Main exhibition hall 1,770 

square feet. 
Casto poild== =e RS SO0003 4 eee Ak 
Annual maintenance cost___| Rs 7,000_____-----.-__--_-- 

Lop seV OMAN h, See ee Dees Sel eG cee fe ee ee 
Capacity of tanks_-_._--_-_- 600}Pallons*.— avn 
[et RS eee ee ee See EE IES SEL SAE Sarre: 
Capacity of pools_-_-_-------- AO callous: ess ass es 
Reserve tanks® 5937: 2 = SoM ee ee ee ee 
Total capacity reserve | 20 gallons___..______.____- 

tanks. 
IR@SOLrV.OlLSS=2 3 5 el has ae a eS ee 
Capacity of reservoirs__--__- {80-0 PAUONS!= sy  e ee 
Linear feet glass, permanent | 70___.___.-__---_---=.----- 

wall tanks. 
Linear feet.classfoormtanks || 2has 1 wpe ae ae 
Gallons water in tanks, salt_| 5,040_..-..__-____________- 
Gallons water in tanks, fresh] 560_...______--_-_________- 
@allonsiused daily, salt=.- || 35134 40094 Se ee 
Galigns tised dailyssiresh=—— "| 56062 eT eee ee 
Nimberofexbibits:(1927)2 |) 1162) eae 
Wishes S324 = 4 ~ a hess LOO a setieks Sin ee, Se ae ee 
Mianimalss= 2 Saas 3 Nonet#seH- 2 = ss ee 
Renties=52 25) = ess Le eee See ease 
Amphibians = Ae see 7 ee ER = "sR ae ee SE ES 
Iawentebrates==—= ==. IOS 2- ee ee ee { 
BirdS 222 2=-- ee Cee oo sae Ione set Oy 22a eae Ry 
Open every day------------ @85= 2 pS pees Seni 

Between what hours________ hae. tO. sles eae 
Rmtrance fee. —23=4- 2. 3 OS ook pa ae BD arnt wn Be ne 

Misitors:aidaya-2 == se 308 Ne ee 
Visitors a-years.=-—-—-=-42- AOS es. RAL Oe ees Oe ek 
Persons employed_-_______- [iss oe ae eee 
In what capacity --__-_-_-__ Assistant in charge, 3 

keepers, 1 door man, 5 
helpers. 

Cards, specimens, pam-| Cards, guide, in English 
philets. and Tamil. 

Balanced aquaria______-____ A Se TS Ae Ae she tea et 
otallicapacity-<~s2-- A=" |e = ee os Se ee 
Water’ systemist=-24 of ase slat bate ee i ee 
Wish hatcherya-~-+-<- 5. 2 RONG ps2 f > FF oe 
SaliiOnmires iw apersy- a a| aa eee ee es Se eee 
Noimberiiryshatchedsanmtii- |i 2 22 se eee ae eee ee 

ally. 
Disposition of sames: 2) 22 2|2 2-2 2. | a eee 

Africa 

Salammbo, Tunis, 
Africa 

Oceanographique Sta- 
tion. 

Henn Heldi2s 7 22 
February, 1926_______- 
Government. -_-________ 

Department of Public 
Works. 

Rectangular___________ 

35 by 45 meters________ 

140000 LErS2=22 2 5a 
oOimeters2 > Pes 

month. 

Director, assistant, 
preparator, mechan- 
ic, 3 collectors, 4 
helpers. 

Guide cards, illustrat- 
ed catalogue. 

Cairo, Egypt 

Gezira Aquarium. 

F. W. Borman. 
Nov. 21, 1902. 
Government. 

Egyptian Zoological 
Service. 

Grotto style. 

Not known.? 
LE 900, : approxi- 
mately. 

20. 
450 to 2,273 gallons. 
None. 

None. 

None. 

67.92 square meters. 

None. 
None. 
14,900. 

Continuous flow. 

9 a. m. to sunset. 
Yes. 

126. 
46,200. 
4 
Director, 3 keepers. 

Plan of gardens. 

None. 

Filtered Nile water. 
None. 

2 Originally part of Palace Garden of Khedive Ismail Pacha, 
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Institution____-___- 

Presiding officer____ 
When opened __---- 
Owned by--------- 

Controlled by_-_---- 

Shape of building_ - 
Size of building---_-_ 
@ost fa) builde> =--= 

Annual mainte- 
nance cost. 

Exhibition tanks___ 

Capacity of tanks__ 

Capacity of pools _ - 

Reserve tanks__--_-- 
Total capacity re- 

serve tanks. 
Reservoirs] == 22-2 
Capacity of reser- 

voirs. 
Linear feet glass 
permanent wall 
tanks. 

Linear feet glass 
floor tanks. 

Gallons : water 
tanks, salt. 

Gallons water in 
tanks, fresh. 

Gallons used daily, 
salt. 

Gallons used daily, 
fresh. 

Number of exhibits 

in 

Reptiles 

Open every day-_-- 

Between what 
hours. 

_ Persons employed_- 
In what capacity__- 

Cards, specimens, 
pamphlets. 

Balanced aquaria. _ 

Total capacity ____- 
Water systems----- 

Fish hatchery--____ 
Salt or fresh water_ 

Amsterdam, Neth- 
erlands 

Amsterdam Aqua- 
in 

Cc: 
fot VA SE ED at oe 
Koninklyk Zoolo- 
gisch Genoot- 
schap Natura 
A nee Magistra 

Ov Pe abe Se 

E-shanped== =e. 
2,735 square meters_ 
200 000 Maeno ae 

20,000 florins_______ 

50.50 square meters_ 

27 square meters_ __ 

98,000 liters___-_____- 

Europe 

Antwerp, Belgium Berlin, Germany Plackpool, England 

Antwerp. Aqua- 
rium. 

Ma Loest2. 2224 
JENS ees 
R. Z.S. of Antwerp- 

R. Z. S. board di- 
rectors. 

Modern style____--_- 
70 by 18 meters_____ 
1,200,000 Belgian 

francs. 
85,000 Belgian 

francs. 

tons. 

80 cubic meters or 
tons. 

76,000 liters________- 

we,000Niters-2 2222222 

B2N00Mitersas 2-2-5 

192 varieties________ 
INaness! aie es 
INOnes22 3252820 
di varieties..-2=32 ¥ 
27 varieties____-_-_- 
INOne Y= oo See 
BYIOS ewe ee 

9 10: 62-2- 3-3 ee 

NGC SE es SEE YT OP 
1,200 summer, 50 

winter. 
140i000s es tee gs 

1 ee ae ee ea Ae 
Director, inspector, 

2 keepers. 

AZ COG zee oa seee =o 

6,400 liters_________- 
4 (fresh, fresh- 

heated, salt, salt- 
heated). 

YS See SS ED. 
Fresh water-.--__-- 

60 cubic meters or 
tons. 

35 cubic meters or 
tons. 

25 cubic meters or 

850,000 + schools 
and subscribers; 
11,000 families. 

Director, 2 keepers, 
1 stoker. 

Album, ecard folder- 

9 cubic meters______ 
4 (fresh, fresh- 

heated, salt, salt- 
heated). 

Berliner Aquarium. 

O. Heinroth = 
Aue 18. 19IZL Ss | 
Consolidated Asso- 

ciation of Zoologi- 
cal Gardens. 

Grotto style________ 
53 by 35 meters_____ 
S250/000R = ea 

125,000 marks______ 

100 (20 artificial sea 
water). 

10 liters to 170 tons__ 

salt. 

About 120 tons___-_- 

About*100 tons____- 

9 to 6 or 7 (1 hour 
longer Sundays). 

WieSo ee aceeaee sere 
200 winter, 2,200 

other times. 
225,000 + schools- 

engineers, 
tendants, 3 clean- 
ing women, 4 
ticket takers 

Guides, cards__ ___- 

30 (also 85 terraria 
and 66 insectaria). 

4 (fresh, fresh- 
heated, salt-arti- 
ficial, salt-heat- 
ed). 

Black pool 
rium. 

M. R. Johnston. 
1871. 
Blackpool 

Co. (Ltd.). 

Aqua- 

Tower 

Grotto style. 
150 by 70 feet. 
$200,000. 

$15,000. 

50. 

24,000 gallons. 

None. 

2: 
25,000 gallons salt, 

direct from sea. 
250. 

25,000 gallons. 

15,000 gallons. 

Yes, except some 
Sundays. 

9 to 10.30 p. m. 

Yes. 

1,000,000 summer. 

engineer, 
cian, cleaner. 

None. 

2 (fresh-refri ger- 
ated, salt-refriger- 
ated). 
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Institution________- 

Presiding officer____ 
When opened 
Owned by 

Controlled by_____- 

Shape of building __ 
Size of building____ 

Cost to build 
Annual mainte- 

nance cost. 
Exhibition tanks___ 
Capacity of tanks__ 

Capacity of pools__ 
Reserve tanks______ 
Total capacity re- 

serve tanks. 
IResenyoirsess = = 
Capacity of reser- 

voirs. 
Linear feet glass 
permanent wall 
tanks. 

Gallons water 
tanks, salt. 

Gallons water 
tanks, fresh. 

Gallons used daily, 
salt. 

Gallons used daily, 
fresh. 

Number of exhibits 
(1927). 

MISHES 5a ae, Pee 

in 

in 

Reptiles: sae 
Amphibians________ 
Invertebrates______ 

Open every day____ 

Between what 
hours. 

Persons employed__ 

In what capacity___ 

Cards, specimens, 
pamphlets. 

Balanced aquaria __ 

Water systems 

Fish hatchery 
Salt or fresh water_ 

Number fry hatch- 
ed annually. 

Disposition of same 

Hurope 

Brighton, England 

Brighton Aqua- 
rium. 

Brighton Corpora- 
tion. 

Brighton Aqua- 
rium committee. 

Corridor style______ 
715 feet long, 100 

feet wide. 
£120,000 4 eet 
£4,500: eiee eek 

ri ie See 
650,000 gallons total_ 

5 
500,000 gallons, di- 

rect from sea. 

575,000 gallons______ 

75,000 gallons_______ 

Variable supply____ 

10 to 10, summer; 
to dark, winter. 

Manager, superin- 
tendent, tank at; 
tendants, toll 
keeper, engineer, 
electrician, gen- 
eral attendants. 

Guide, post cards__ 

heated, sea 

Budapest, Hungary 

Budapest Aqua- | Aquarium der Zoo’l 
rium. Sta. 

Rudolph v. Hilbert} S. Miillegger______- 
May 25, 1912_______ LOLO Sees Pierys 
Town of Budapest_ 

SAAR do__--______----|] Zoological Station, 
Busum. 

Oval eS ies oe Grotto style________ 
240 meters_____--___ 12 by 30 meters_____ 

130,000 pengés______ 20,000 marks_______ 
3,000) DENngOSe. Sst 407, seeks aera ee 

10L 2 5 OE: 34. eG. See 
190,000 liters total__| 50 cubic meters, 

salt. 
INone= sine. eee ce oe Le ee Fd 

TO;000. liters): 4520s | Rweae ed lant aa 

{ [ee EP SON a ee es 

TAQ RR oss eo le eh 

70,000 Liters 2585 es Sad ee Pee ee 

120,000 liters________ DO ee = ae 

INOnG.252- 2s Sh | Bn te hee eee ee 

25,000 liters 22528 | p08 8 oS ee ee 

Doo eee. nee TN 33000 == eet eee 

CAN UU tienen, eeneee 2 Bee) 15500. 22 ees ares 
INone= 2. 5 ses eiee INon ess ee 
Ode. se xeoe Attiies 2a INOne=- = ee eeee re 
ADEE SSE oie IN ONG Sy tenes 
1 200R Se kes SES 2: 000 eee ae 

INOne ===. 3-2 et None ==-2522== anes 
CSaf Sie ee Yes (May to Sep- 

tember). 
Sito Geese ee se Sto82- 22a 

VOSA a. ee ee Wiese fo ene 
160) jwanter, 1,330 8 L00E- 3s ee 

other times. 
7B Y iG Yee ae de 14° 000E 223. 2s 

(ae Seen een a oe are See we 2 

Director, 2 keepers, 
secretary, ticket 
taker. 

2 inspectors, 4 stok- 
ers, 1 officer. 

None; 23 terraria___ 

Sia(finie}s nisi rielsibes| eS <  e  e 
heated, salt). 

Fresh water, heat- 
ed. 

3,000 to 4,000 tropi- 
cal fishes. 

JA QUarigs—20s se eee 

3 Aquarium site to be reconstructed, 1929, at a cost of $500,000. 

Busum, Germany | Frankfurt, Germany 

Frankfurter Aqua- 
Tlum. 

Kurt Priemel. 
1872. 
Zoological Garden. 

Do. 

Grotto style. 
33 by 22 meters 

300,000marks. 
35,000 marks. 

91. 
10 to 500 liters. 

3. 

8. 

6 (3 salt, 3 fresh). 
75 cubie meters. 

35 cubic meters. 

Do. 

60 cubic meters. 

Do. 

1,404 plus inverte- 
brates. 

980. 
3. 
254. 
166. 
Several thousand in 

season. 

Yes. 

7 till dark. 

Yes. 
293 plus schools and 

subscribers. 
106,945 plus schools 
and subscribers. 

6 (including insect 
house and hospi- 
tal). 

Director, inspector, 
4 attendants. 

48 (also 57 insectaria 
and 70 terraria). 

4 (fresh, fresh- 
heated, salt, salt- 
heated). 
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Leipzig, Germany Lisbon, Portugal CM paht 2a Sees See ees eo Hamburg, Germany 

mstitubions~- =. 23242222 Hamburg Aquarium __ 

Presiding officer___-_------- Baron von Uexkiill____ 
Wihen opened ss... - 2-1 USS4 25 5. Ss ot sees ee 
Om ROGID Vises see ee Zoological Garden and 

University. 
@ontrolled by= 2.5 --3--==2- Baron von Uexkull____ 
Shape of building________--- Subterranean ___-_---_-_- 
Size of building___--_------- 40 by 12 meters__-_--_-- 

OLE HO) 3.0) rl (og ee Ee Ll eee eee 
Annual maintenance cost---_ Bi 000 marksoes-- 22 Se 
BX ONG KS teste ae | hae a ooo = cb ee cect 

pneu: Of tankse-esss=2<-2 22 cubie meters-__--_-- | 
Ft ee ae ee ee eee os ae 

Mansel VeOn OOS == 22 aN ee eo ee 
LANES TRAE) ite al ts es Se ee ee ee eee 
Total capacity reserve tanks. rhe cubic meters__-_-_--- 
CESCIVIO LES cee ree eee ea AGN SS Sn See a ea 
Capacity of reservoirs_____-- ee cubic meters-__----- 
Linear feet glass permanent |___....._--_------------ 

wall tanks. 
Shinear feet glass floor tanks=}2 =. __=-2.-=--=---==-=- 

Gallons water in tanks, salt_| 20 cubic meters____-__-- 
Gallons water in tanks, fresh_| 2 cubic meters_____--_- 
Gallons used daily, salt_____ 40 cubic meters___--_-_- 
Gallons used daily, fresh__..]| 8 cubic meters_____-___ 
iINumibertotexbibits (1927) 22 |M22-=- 22 8 es Se 
ISH CS Mee eee Oe 5 Sb SDeCIES=| eee 
iMammalse.- 222. sec ee (0) 11 ar NF 
Reptiles. ee eee None = 22.532 ooo SS 
FAIN PHI DIANS 2.2 Been aS S species=-) 4! fe. 2 
Invertebrates22==-2-2te--- = AD SDECIESs220 252 eee 
IGS ae ee ee eee IWSDOCIESS ao oe 
Open every day-_-_--_------_-- Wesnd eae See ae 
Between what hours______-_- 8 to 6, summer; 9 to 4, 

winter. 
MNTrANnCe lees ars. 2c 225-8 WWiOS ofa P oe 5 ews ot ae 

Misitorsiaidayeens=-= == 2s VS) ae ee eS 
Wasitorstanyear 2 ss0-22- 2 |. GO000 aes Aas ee 
Persons employed _____----- yee eee es 
In what capacity ----------- Director, assistant, at- 

tendant, cashier. 

Wardsteespeciens,, “pam-}- 22.2 c 222 ese 2 
phiets. 

Balanced aquaria__________- Dew hed See i 2 eee 
Motalicapacitys._-= £2 2s =! 3 cubic meters_________ 
Wittens ystemiss = s— 522525)" 2\(fresh, salt) 222-2 —— 2 

MIShnAt Chen yee ere se | Sea oe oa oe eee D 

SA SODMreShiwatereeet. wee | eae ee 2S he ee 

Oblong ea ey ee Se 
40 meters long, 20 meters 

deep, 10 meters high. 

100 (67 aquaria, 33 terra- 
ria). 

is 30 to 3.50 meters- -------- 

150 cubic meters___-_------ 
1 to 2.50 meters broad; 1 to 

2 meters high. 
1 to 2.50 meters broad and 

1 to 2 meters deep. 
60 .cubie meters__---.=--—-- 
100 cubic meters_____------ 
20 CUDICMeters=-sse5s—— == = 
50 cubic meters_-_-------_- 

1 mark for zoo and aqua- 

2 (heated, refrigerated) ____ 

Yes (2 rooms) 

Fresh waters... -=--+-2-<-- | 

Aquario Vasco’ da 
Gama. 

A. Ramalho 
1898. 
Portuguese State. 

Do. 

$6,300. 

96. 
34 cubic meters. 
8. 
36 cubic meters. 
4. 
12 cubic meters total. 
5 
276 cubic meters. 
124 meters. 

24 cubic meters. 
10 cubic meters. 
130 cubic meters. 
2 cubic meters. 

50 species. 
No species. 
3 species. 
10 species. 
20 species. 
No species. 
Yes. 
11 a. m. to sunset. 

Yes, except schools. 

60 (Sundays, 500). 
46,874. 
14. 
President, engineer, di- 

rector, treasurer, 
assistant, prepara- 
teur, 3 guards, 4 fish- 
ermen, assistant en- 
gineer. 

Cards and specimens. 

Continual circulation, 
filtered. 

No, but connected 
with fishery bureau. 
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Europe 

London, England Monaco 

Institution 
Presiding officer 
When opened 
Ownedihy: 2. aes 

Controlled by 
Shape of building ________-- | 
Size of building_____-_------ 
Gostito pinld 2222s 
Annual maintenance cost__- 
Exhibition tanks__________- 
Capacity of tanks. ____------ 
Poolseeeeeeaertene 5 eee 
Capacity of pools__-_-------- 
Reserve tanks 
Total capacity reserve tanks. 
EHS) AMOS oe ec 

Linear feet glass permanent 
wall tanks. 

Gallons water in tanks, salt_ 
Gallons water in tanks, fresh 
Gallons used daily, salt____- 
Gallons used daily, fresh___- 
Number of exhibits (1927) -- 
ISH6S "eae eS Mer EE ee 

Reptilesses ear ones 2-2 
Amphibians] = 22-2 ee 
Invertebrates_£2~-*1-—--_--- 

Open every day 
Between what hours_______- 
Hntrancefecss sees ee 
Visitors a day 
WISILOTS aryeal sere see | 
Persons employed 
In what capacity 

Cards, specimens, pam- 
phlets. 

Balanced aquaria__________- 
Motalexpacity: 22s s2 5 — 
Water systems.______-_-_-___| 

Fish hatchery _.-____-------| 

London A quarium___- 
E. G. Boulenger 
APE TO ZEs be En 
Zoological Society of | 

Loncon. | 

$275,000 

50, 600. gallons___ 
30,000 gallons_________- 
3, 58 

From 11 a. m_ 

Director, overseer, en- 
gineer, 4 keepers, 3 | 
stokers. 

4 (fresh, fresh-heated, 
salt, salt-heated). 

, Guides, 

Monaco Aquarium __-___--- 
Jules Richard 

Foundation Prince Albert 
Tr. 

| Council of Administration- 
Rustie 

ieee ig: f4fe Abe iets 
17 a i Ee 

18 meters, 3; 47 meters, 3; 
and 44 meters, 3. 

63°meters:. 22 ee 

61 meters, 3 
No fresh water ____-_------ 
12 meters, 3 

None te ee OE 

Director, assistant direc- 
tor, 2 attendants, 2 col- 
lectors, 2 young assist- 
ants. 

textbooks, 
tures, cards. 

pic- 

360 to 1,500 liters 
Use only natural sea water, 

unfiltered; continuous 
circulation. 

Naples, Italy 

Dohrn. 

A corporation. 

Grotto style. 

1,000,000 gold franes. 
a ,000 lire. 

300 tons. 
None. 

None. 

3. 
350 tons. 

Yes. 
8 to 6. 
Yes. 

50,000. 
6. 

Guides, 
eards. 

None. 

specimens, 
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Europe 

CORR Se ea ee re ne ae Nice, France Paris, France Plymouth, England 

RASiHUITION {> 2 = 2) 255 a Aquarium de Nice____| Trocadero Aquarium___--- Plymouth Aquarium. 
Presiding officer - -.----.---- Doctor Didas. 2222-2 =- Mr. Grandjean___.__--__-- E. J. Allen. 
When opened_-____---------- OZ eee - SS eee TBS ee 1888. 
MB) wWiNGG Dyeiass = =. oe ee DoctonDida-as-s—saee City) of aris.) 24 eee Marine Biological 

Association. 
mnnirolledsby2s--- =." --<-|- == Goss /sn6 55 ee es | Pe Director, Marine Bio- 

logical Association. 
Shape of building______-_-_- Rectangular — = Grottoistyle==- = 2 
Size of building. ____...__--- 50 by 100 feet_.______.__| Gardens and grotto, 21,600 | 34144 by 70 feet, exhibi- 

square feet. tion room. 
Costin puluids 2222-22 oe ANG UO TAN CSS ee 5 | eee OL SE 2” & ae 
Annualmaintenance cost—=-|2-252- 2.22.2 2a =f ene. | 80;000ifranesi= 2:22) es 
Exhibition tanks__________- ns. Ae ee eee BIT Ee ES 123 
Capacity of tanks_____--___-- SoO00Miterss 2-2-2222" 5,300 to 21,200 gallons______ 21,800 gallons. 
LEG a Sie, ee hh CI ee INGHO-2 ate See ee 3 aot 8 Orie: Ae ane eee lite 
CDOT NY ONY OOO) [SR Meee ee ee eee ee 780 gallons. 
Resepvewanks = =—-- 222-2... ()s,. Dae ice Be SS Ek ee eae ae ee ee 14 (private). 
RUESONU OMS sa 2-2 on Sa ae eh ae a ee Ee Se eee | 2: 
Capacity of reservoirs____-_- 50/000 liters:23- 5222-22 General eanalization of | 50,000 gallons each. 

aris. 
Linear feet glass permanent | 110 feet_______________- 31. eS el iter ene 137%. 

wall tanks. 
(sllons-waterin tanks: salt=|-48:000liters. 2. -o-+ 22 3)2.2l 2-2 ee Leek 21,400 gallons. 
Gallons water in tanks, fresh_| 7,000 liters_______-___-- 5,300 to 21,200 gallons | 1,000 gallons. 

Gallons used daily, salt____- 
Gallons used daily, fresh___- 
Number of exhibits (1927) __ 

25,000 to 50,000 liters__ 
TOOOMItErse 2 Sate 

(river water only). 

000 
IRIS GO ee a eee COOWORVanietics=-- 4 3000 beeen ee eee 
NATAL ee None! 22 ee ses Nomen one eae. ee TS 
RUC TIGHES eee a= ye ee ESET Be es aaa ee INTO S SS oe ee 
Amiphipianis 2: 5! = 3 S33 o8h* 2 Dred INIQHOrsee eek Mee i 
mvertebratess- 2 =.= 2-+ 2-2 = DE ee ee ee eee None eens SoS sae 
Li eS aan See ee ee None hs ee (OTE cae en eer ee ee 
Open every day. -_._.--__-_- GS ee see eee Except Monday -.--_------- 
ipeiween what hours. 2) eee) Oto i6s)-2-: 2-2 ee) lO TO ee es ee 
nitrance fees-25. 2225... _ Wes; excepL schools===4|s Bree! = se Sia ee 
Misitorsardays 22-2202.) .2- ORO, OU serrate see tree a | ere PRR Sy 2 ee ee ee, Bee 
MISITOTS anyear y= seen > 40} OG 0st ese, So 2OQIOOD 2 ek ce Bie eee 
Persons employed _________- Sc oe Se Slee ee ee ies Se aS ee ee 
In what capacity __...--.-_- DIL ehOT AAG OPEL ees nance eee ea oe 

cleaning man. 
Wards; specimens, pam- | ‘Cards; pamphlets, || Nov..22..-222-.--.-1-.2_-: 

phlets. specimens. 
Balanced aquaria___________ GitoulOSistorranitimi: ese et eee 
Motal-capacity.—-----—- = 2. SOOUIIUERS 392 epee pee se aS ES Se a ee le Sa 
Water systems....._---____- 2=\(iresh-beated; salt=. |) Mresh 2222)" 2 See ee 

filtered-heated). 
Water pumped from 
sea 3 times a day. 
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INTRODUCTION 

During the fiscal year 1928 the bureau was more than ordinarily 
successful in its work of hatching, rearing, and distributing food 
and game fishes. From all parts of the country it has received re- 
ports of greater production of fish in waters stocked by the bureau, 
particularly in Pennsylvania, New York, and other Eastern States, 
where anglers state the trout fishing has improved greatly. 

In several sections of the country, it is true, the output of the 
Government hatcheries has been insufficient to rehabilitate declin- 
ing commercial fisheries, but it is hoped that all of the obstacles that 
so far have prevented the complete success of the bureau’s work 
at such places may be overcome soon. 

The greatest improvement in fishing conditions has taken place 
in the localities where cooperative fish nurseries are being operated 
by the sportsmen themselves, as well as by other organizations, 
in rearing fish provided by the Bureau of. Fisheries. Many de- 
lighted owners of small natural or artificial ponds and lakes that 
have been stocked with fish from Federal hatcheries have re- 
ported that, though some of them contained no fish life whatever 
before being stocked by the bureau, they have provided an aston- 
ishing number of food ‘and g game fishes. 
The efficacy of artificial propagation is evidenced in the rehabili- 

tation of the runs of the commercially valuable salmons of the 
Pacific coast and Alaska. By making heavy plants of eggs of these 
species over a period of years, streams that had no native popula- 
tion of the more valuable forms have become self- supporting. The 
same has been done with the lake trout in certain sections of the 
Great Lakes. The maintenance of the remnant of the Penobscot 
salmon run and such slight improvement as it has shown in recent 
years can be traced to the work of the hatchery at Craig Brook, 
Me. In the Madison Valley in Montana a magnificent run ~of Loch 
Leven trout has been built up to the point where 60 per cent of the 
eggs produced can be, removed and planted in other waters, the 
remaining 40 per cent being sufficient to provide an adequate stock 
of fish for the parental waters. 

Following is a detailed statement of the progress made in this 
branch of the bureau’s work during the year ended June 30, 1928 

Part 1.—FISH PRODUCTION: PROPAGATION AND 
RESCUE WORK 

SPECIES HANDLED 

During the year the propagation and rescue work of the bureau 
affected 46 species of fish, as follows: 

CATFISHES (SILURID) : 

Catfishes (Ictalurus sp. and Leptops sp.). 
Horned pout (Ameiurus nebulosus). 

Suckers (CaArTostoMipa#) : Buffalo fish (Ictiobus sp.). 
PADDLEFISHES (PoLypoNnTIDa): Paddlefish (Polydon spathula). 
CARP (CYPRINIDZ) : 

Common carp (Cyprinus carpio). 
Goldfish (Carassius auratus). 
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SHAD AND HERRING (CLUPEIDZ) : 
Shad (Alosa sapidissima). 
Glut herring (Pomolobus estivalis). 

SALMON, TROUTS, AND WHITEFISHES (SALMONID-®) : 

Common whitefishes (Coregonus sp.). 
Cisco (Argyrosomus artedi). 
Chinook, king, or quinnat salmon (Oncorhynchus tschawytscha). 
Chum salmon (Oncorhynchus keta). 
Humpback salmon, pink salmon (Oncorhynchus gorbuscha). 
Silver salmon, coho salmon (Oncorhynchus kisutch). ; 
Sockeye, blueback, or red salmon (Oncorhynchus nerka). 
Steelhead salmon (Salmo gairdneri). 
Atlantic salmon (Salmo salar). 
Landlocked salmon (Salmo sebago). 
Rainbow trout (Salmo shasta). 
Black-spotted trout, redthroat trout (Salmo lewisi). 

Loch Leven trout (Salmo levenensis). 
Lake trout, Mackinaw trout (Christovomer namaycush). 
Brook trout (Salvelinus fontinalis). 

GRAYLINGS (THYMALLID#) : Montana grayling (Thymallus montanus). 
PIKES (Esocip2) : Common pickeral (Hsox lucius). 
SUNFISHES, BLACK BASSES, AND CRAPPIES (CENTRARCHID) : 

Crappie (Pomozis, annularis and P. sparoides). 
Largemouth black bass (Micropterus salmoides). 

Smallmouth black bass (Micropterus dolomieu) . 

Rock bass (Ambloplites rupestris). 
Warmouth bass, goggle-eye (Chenobryttus gulosus). 

Green sunfish (Apomotis cyanellus). 
Red-breasted bream (Lepomis auritus). 
Bluegill sunfish (Lepomis incisor). 
Common sunfish (Hupomotis gibbosus). 

PERCHES (PERCID2) : 
Pike perch (Stizostedion vitreum). 
Yellow perch, ringed perch (Perca flavescens). 

STRIPED BASSES (SERRANIDZ) : 
Striped bass (Rocecus lineatus). 
White perch (Morone americana). 

White bass (Roécus chrysops). 
DruMS (Scr#Nipa@): Fresh-wa‘er drum, lake sheepshead (Aplodinotus grun- 

NieNS ) . 
Cops (GADID2) : 

Cod (Gadus callarias). 
Haddock (Melanogrammus ceglifinus). 
Pollock (Pollachius virens). 

FLOUNDERS (PLEURONECTID2) : Winter flounder, American flatfish (Pseudopleu- 
ronectes americanus ). 

MACKEREL (ScoMERID2): Common mackerel (Scomber scombrus). 

COOPERATION WITH STATES AND PRIVATE INDIVIDUALS 

At the present time the work of the division of fish culture has two 
major subdivisions—(1) the routine delivery of fish upon individual 
applications, together with station distributions of commercial vari- 
eties, and (2) cooperation with State and private conservation 
agencies. It is probable that the latter phase is fully as important 
as the former as a means of restocking public waters. 

The exchange of eggs with many of the States has become routine 
practice. So’ far as is possible eggs have been furnished to the 
States free of cost, particularly in the West, where large harvests 
have been obtained at field collecting stations. The bureau has 
operated a pike-perch hatchery on Lake Champlain jointly with the 
States of Vermont and Pennsylvania. After an inspection of the 
waters of the States, approximately 200,000 rainbow trout were fur- 
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nished the State of North Carolina for distribution in the region 
surrounding the proposed new national park in the Great Smoky 
Mountains. The services of the bureau’s employees were lent to 
the State of New Jersey for the purpose of carrying on shad work in 
the Delaware River; to Florida to aid in developing the artificial 
propagation of the spiny lobster; and to Arkansas for the purpose 
of establishing a large new hatchery, A close liaison has been main- 
tained with the State of Michigan as a means of making more effec- 
tive the rehabilitation of the commercial fisheries of that State. The 
bureau has incubated eggs for West Virginia, and the bureau’s cars 
have aided that State and Maryland in distributing the output of 
their hatcheries. Close and profitable relations have been main: 
tained with the State of Montana. An important item in this con- 
nection was the completion of a large bass and pondfish establish- 
ment at Miles City, Mont., under the joint auspices of the bureau 
and the State. 

On the Pacific coast the important work of propagating the Pacific 
salmons has been facilitated by cooperation in various ways with 
the States of Oregon and Washington. ‘The bureau is aiding the 
State of Virginia by furnishing fish for a system of public rearing 
pools established by that Commonwealth. ‘Connecticut has taken 
up the propagation of flounders with the assistance of one of the 
bureau’s employees experienced in marine work. The bureau has 
also received important concessions from many of the States, enabl- 
ing it to carry on its activities more efficiently. There appears below 
a table that is indicative of the extent to which the bureau has been 
able to benefit many States by the outright assignment of fish and 
eggs. 

Assignments of fish eggs to State and Territorial fish commissions, fiscal year 1928 

State and species Number State and species Number 

California: Black-spotted trout_.-.___- mo j000) | #Ohios Rainbow, oleae) eee 201, 000 
Colorado: Rainbow trout._-_-_-----_- 50, 000 || Oregon: 
Connecticut: Pike perch_-___.__-.____- 2, 000, 000 iBlack-spotteditroute.- = 500, 000 
Hawaii: iIBrookstroutessse- se 

Chinookisalmon* 200% 2 02 32.2 ho 15, 000 Chinook salmon-. 
Rainbow trout____--_- 29, 000 Silver salmon-.-_- 
Steelhead salmon_--____ 40, 000 Sockeye salmon ____---___ 

Idaho: Rainbow trout.....-.-..--.--- 150, 000 Steelhead salmon:--222250e.- 
Illinois: Rainbow trout.........--_--- 144, 000 || Pennsylvania: 
Towa: Loch Leven trout 

MaAKetinOu pasate a ea 50, 000 IPikemercheses. ss ee ee 
Fain bDOW LOM sees =. an Lee 309, 000 Halnhowsbroutensesceeeee ee eee 

Maine: Shake tromte. 2222255228 100,000 |} South Dakota: 
Maryland: Loch Leven trout_.-_-___- 50, 000 Loch Leven trout 
Massachusetts: Loch Leven trout-__-_- 100, 000 Steelhead salmon--.-.-.-.-.--.---- 
Michigan: Lake trout........_.._-___- 1, 753, 000 || Utah: 
Minnesota: Lake trout.-.-....-------- 1, 982, 000 Black-spotted trout. —..-...---_.-- 150, 000 
Missouri: Rainbow trout____-_-_-____ 97, 000 Brooksirolitec: oo secen ronan ee ee 550, 000 
Montana: Loch aeven) trouts-222-— = 1, 002, 000 

Black-spotted ‘trout .---=_---..-- 1, 006,000 || Washington: 
oechebevenitlout. ss. sc ssececee 2, 699, 000 Black-spotted trout .--..--.....__- 1, 304, 000 

Nebraska: Loch Leven trout-_-_._._-_- 100, 000 @hindokisalmont ss 2222 405" 23-3 5, 000, 000 
Nevada: Chumisalmonzse- 52. ees 3, 000, 000 

STOOKSLLOUU aoe ans ttaeeee see 202, 000 akettroutie—2-5 22. i 2k 250, 000 
alnboWathOlt== soo 2s c8s 2 sfesn ee 500, 000 Sockeveisalmonss 200 2 ye 5 oe 828, 000 

New Hampshire: West Virginia: Loch Leven trout -___- 200, 000 
Weake trou jsele tesa ss Ae 600, 000 || Wisconsin: Lake trout--..------------ 1, 145, 000 
CRIN DOW, IOUU 222 so ones sane 137, 000 || Wyoming: 

New Mexico: Black-spotted trout_.-......-.---- 550, 000 
More Eevenitroubh: = 9-32 s5-2-2255 1, 500, 000 IBTOOKat Ollie onk soe 255, 000 
Steelhead salmon_.__.........____ 75, 000 Whochneven troute oe someone eee 925, 000 

New York: Rainbow? troutenss-222 2-5. 22.5 722, 000 
ARO COU tee oes ee a oe 400, 000 SS SS 
Steelhead salmon-_-......_..._.___. 125, 000 Motalesenet soso ee see 104, 348, 000 

North Carolina: Rainbow trout---___- 596, 000 
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The bureau has also cooperated with the Department of Agricul- 
ture and the Department of the Interior. Heavy assignments of 
fish have been made to the waters of many of the national forests, 
under control of the former, and the bureau deems this feature an 
important part of its duties. The relations with the Interior De- 
partment in the conduct of fish-cultural operations in Glacier and 
Yellowstone National Parks have been mutually helpful. A new 
hatchery building is being iaid out in the Yellowstone Pate and the 
facilities in that reservation are being further augmented by the 
construction of rearing ponds at Mammoth Spri ngs. Generous 
assignments of trout fingerlings for Rainier National Park have 
been made possible by the willingness of certain game commissioners 
of the State of Washington to rear the fish at their hatcheries. The 
bureau has also made plants of fish in waters under the control of 
the Reclamation Service and the Irrigation Service. An interesting 

feature has been the supplying to the Chemical Warfare Service of 
thousands of tadpoles for experimental work. 

Cooperation with private individuals and organizations has largely 
consisted in work with rearing pools and nursery ponds. There | ap- 
pears below a tabulation of ‘this activity showing the number of 
nurseries in operation, their geographical ‘distribution, and the num- 
ber of fish assigned. In addition to the two complete ‘hatchery units 
conducted by a detached employee of the bureau, which were in 
operation last year, a new establishment of a similar nature was 
opened near Windber, Pa. The work has been extended to several 
other States, including Virginia, Massachusetts, and New Jersey. 
There has been an increase from 55 to 86 in the number of nurseries 
established by the bureau during the past year. A number of sites 
that proved to lack proper conditions were inspected, and some 
sites that were approved have not yet been developed. Advice and 
suggestions relative to all phases of the nursery pond have been given 
freely , and in some cases, based upon this information, nurseries “have 
been constructed and operated in conjunction with certain of the 



PROPAGATION AND DISTRIBUTION OF FOOD FISHES, 1928 345 

States. The total allotments of fish amounted to 2,675,000, an increase 
of about 175,000 over last year’s assignments. 

Cooperative nurseries and rearing ponds established by the bureau in 1928 

Number 
Locality of fish Kind 

supplied 

(Capraro Sia So ee es ee ee ee ee ee ee ee 25, 000 | Brook trout. 
Da SSaCBTISELUS my MOSUNG Mes ste see eee ee ee ee aes LP 8, 000 Do. 
Michigan: ; 

PVP te: Ope eae = se ee ek os ee ee oe rs eee ae eee 300, 000 Do. 
CC Ng ris 2 > Ne Se Se a oe ee ee 20, 000 Do. 
uy OR etme he mee So Nee cet Fe ee eee eooeses 48, 000 Do. 
WAS ETT TT s Ss SB RS ik le Se ope a eee ae nee eer 15, 000 Do. 
Sine iia See ee eee ee wl ee ele ee ee eee. ee ee re 25, 000 Do. 
JNU DTS Sa ae ee ee ae 21, 000 Do. 

igQueeee sea oapre pet a ee eee ee es Se ee Re SE 4,000 | Rainbow trout. 
LES DYE ESS CONS a aE Be See ne See ee 300, 000 | Lake trout. 

Minnesota: 
TONAL 2 ere nl So Ee aes ene Byala Me BA abe ae Esato BS See 8,100 | Brook trout. 
an OES COR tse a eee re eet See er ee ete SST 400 Do. 
TsPD Se CUES se 5 A ee Sie TI as ee Rice pe A pe ne a a 20, 100 Do. 
SEE VATS 0) Tee ee ee ee eee en 15,000 | Rainbow trout. 
ELC CAVVhLTL ope nen erate tee en eee ee Oe le obese nee eae 3, 000 Do. 

IIR) pee PRI ps eas aa ee are eee 3,000 | Loch Leven trout. 
TDS. coat 2 eS ee oe i eee eee 10, 200 | Brook trout. 

EROGHESUR Nees Memmeree ore be font oe et ere eee 60,000 | Loch Leven trout. 
EUS ETO G eeeee et ammeter ae 12,000 | Rainbow trout. 
WS Hig METAS She PN Sa ca ih a era ees 19, 200 Do. 

OQ; ok 2 eis 20 Ss Se SS Se ee ere 6,000 | Loch Leven trout. 
NUTS, MOR es SMe yee i eee Mee ae tS 45,000 | Rainbow trout. 

DY. 2 bese le 2 Ss ee eae ee ee ee ae eee 43,000 | Brook trout. 
INGWEPESO MRA TOLSOH PS a ot ne oe eee ee 10, 000 Do. 
New York: | 

TSIM OMG os oO Se ea ae RR aeplies on Aap ae eee ar re ee nay ae 50,000 | Brook-trout eggs. 
$1) Ceeeaee weap Pate ie Oa 2 hk oe he oo oe Sook 238, 650 | Rainbow trout. 
Si) Queen TR os Wee Meta A) Uptake Pe ADO Se ee 30,000 | Lake trout. 

WIFE UO villeese os ee ites ode oo ee ena et a | 116, 000 | Brook trout. 
AV Guem = ames gua ee eos MeL e tr alereOe te Sa ee sO eee 40, 000 Do. 
CCHIT eer et ae ane eee Se en DET es Be en py ete 1 39, 000 Do. 
ANTETTID OS See 8 Per a eg ie ee een 21, 000 Do. 

Pennsylvania: 
Peay) BW ss ee SS Ee See a eee ee eee ee) 60, 000 Do. 

Vv TS al OSA Ae 3 SE EE a ie ek ee ene 100, 000 Do. 
(CUO Ee A ge Sele = 2 SS ee ee er eee ee ee ee 10,000 | Loch Leven trout. 
JRGYIVON Ch 2s = crate E53 g CE OE Uh a a ee ae RTS ee 30,000 | Brook trout. 
ANUS TER SOO nie 2 et A A as cae = eee ee 2 pe eee Ole aera nepal cee 35, 000 Do. 
UUGVES TEP te aes ES eS ee ee 25, 000 | Do. 
Cpnnellsvillowe mre ee ter eee Ee he ea Pe ed 30, 000 | Do. 
(Uitte reo AOS oR Og SE Rees Soe toe Se he eens Pee ee 10, 000 Do. 

Dyas eae A ESS Bos Tee ee sees bs Le ee ee Seay eres ka eee ena ee 10,000 | Rainbow trout, 
Dil. Le ele! eee Sap LOS Rae Lee as pe Ree er ere one 7, 200 Do. 

TUN SIREN Te AS Lhe: Soh 0 See et Ee Dees tod Oe EE eee eee ee | 10, 000 | Brook trout. 
TRALB REY OB Ms To I RE ee a ire ee ee eae a ee 2 eee Sees S| 40, 000 Do. 

20, 000 Do. 
15, 000 Do. 
5,000 | Rainbow trout. 

15, 000 | Loch Leven trout. 
10, 000 oO. 
10,000 | Rainbow trout. 
10, 000 Do. 
40,000 | Loch Leven trout. 
25,000 | Brook trout. 

SD) eee eat ey ees sh SK ne 2M re A Py OW ene DE eS 10,000 | Rainbow trout. 
WISIN STOR i: sees eee ke ee Re VANES OR eee 10,000 | Brook trout. 
OLMSTO Wikies tae fe 8 ES ee Ee Se eh 10, 000 Do. 

Ly ee ere ee SR Re a oa Bk en ee ee 10,000 | Rainbow trout. 
BET og tes Utara = EES SS YES OY. ee EEO a Perey. SEES: css 4) 50,000 | Brook trout. 
LETH IGT Op ot Pe 8 ee SLRS NED Ee loot Bee ee ae alee Se a ee ee 10, 000 Do. 
MTU Eco fey oYo) nee SUEY SEs ee AE SEER eee eee ee eee | 20, 000 | Do. 
(OU Lgt Cn er ho te ee ie Ee Cee ee erp ee Oe ee Pee | 25, 000 Do. 

iB) See ae Os tn i ol A ed od GE RA ES St co len } 8, 000 Do. 

LSIGVAG)ifay ae F) Cok st Ad 5 STE Mie a ee een Ee ee See 20, 000 Do. 
ISR RGN Ss SS ee PE oe eee ene eee 4, 000 Do. 
ESATO TING Leek open REC ER eS Pe) PCP 2 SPE ees Se? E} 4, 000 Do. 
OHTA EU aKC te Sas  Oen ett ae Sonn 8 a ase ee Se 3, 000 Falmouth black 

ass. 
Vermont: | 
EN EST GIN eee Oe, pe ae aS Si Re Deer RTS een eA Se 24, 500 | Brook trout. 

FED pee Se ES Py EIS ET SVEN Ley EN ES Ee NP eet 30,000 | Landlocked _ sal- 
mon, 
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Cooperative nurseries and rearing ponds estab'ished by the bureau in 1928—Con., 

Number 
Locality of fish Kind 

supplied 

Virginia: | 
Independence 2,000 | Brook trout. 
Galax-* ..==- = Se 2, 000 Do. 
Lynchburg-.--.----- 3, 000 Do. 
Shawsville. 2-se2 seas ee a ee oes wi ee ee 5,000 | Rainbow trout. 

West Virginia: 
Dur bins foe = eee ee ee ee ee eee eee 25,000 | Brook trout. 

Dig ee Re 2 ee, Oe ae 5,000 | Rainbow trout. 
Trinne@ltOMs ooo Soe ae ee oe ee a ee ee ee ee 15,000 | Brook trout. 

Wisconsin: 
PNT CAD ec nee ee re a a ee ee Rt 9, 100 Do. 
Athelstane 22 soe so eae eS eee eee eee 4, 500 Do. 
IBOSCOD eI s 8 2 ERAS SS Se Ie SS ne, 15, 000 Do. 
Hau Claire(2‘ponds) 242222 ee ee eee eee 20,000 | Rainbow trout. 

D0 eo re ae oR SO a ees Sa 5,000 | Brook trout. . 
OTIS W Orbits St Soe we eer ek CRE Sn Lee pee ey oe Meee eth ee Cea 19,900 | Rainbow trout. 

Ih Sees | es a Bae et ae a ee ee 10, 100 | Brook trout. 
lm woods sat Soe iin 8 Se es See coe eee 5, 100 Do. 
OVD p Adee 5 sees oe SRS 8 EL SS oe ee eee eee ere ak 2, 000 Do. 

TE) a I ee I A ne EAE NE RS eS a 4,000 | Rainbow trout. 
Galesyville See eeee ie sa 0s Sao Bh eo oe ee ees 9,900 | Brook trout. 
Glenwoodi@ ity saan ss ee ee ee ee Eee 5, 000 Do. 
Holment(2ponds): 2222 2-2 6 3 ee 8, 000 Do. 
Imdependences 232-22 ose oe ye See ee eee ee 10, 000 Do. 
Wa Crosse (2 ponds) 202 oe ee ee eee 15, 000 Do. 
Marathon. = soe ee ee eee 12, 900 Do. 
MVP err eee ees SoS ae 8 ee ee ee eee ee 22, 700 Do. 
OSSe0 aaa s 2 ee See Se ee ee eee 10, 500 Do. 
PTT CLE a ee ee Oa eee en nee 8, 100 Do. 
Rothschild 2225 eae ee Se eee 2S eo ee 9, 900 Do. 
Schofield! So 2s Bas sete ee ae ee ees 3, 900 Do. 
Sparta re ee ee ee eee 3,000 | Rainbow trout. 

a es ee eat ec et ee ee a 8 3,000 | Brook trout. 
Stanley > see 5 ee Ss AO ee ee eee 5, 000 Do. 

20,000 | Rainbow trout. 
3, 200 | Loch Leven trout. 

20,100 | Brook trout. 
9, 900 Do. 
6, 000 Do. 
8,000 | Loch Leven trout. 
9,900 | Brook trout. 
8,000 } Loch Leven trout. 

2, 675, 050 

Cooperative fish-cultural projects, involving as they do the selec- 
tion of sites, inspections from time to time while the fish are being 
fed, assistance in the distribution of fish, and general supervision, 
have developed beyond the ability of the present staff to care for 
them properly. No additional -personnel has been available, and 
all the necessary details have been attended to by the field force 
and the staff of the Washington office in addition to their regular 
duties. Proper administration of this work would require the exclu- 
sive attention of several new employees. 
While the bureau has exacted the provision, in all agreements for 

the establishment of nurseries, that 50 per cent of the output may be 
claimed by the Government for filling its applications, there has 
been no need to insist upon strict compliance with this ruling to 
date. The number of fish taken from cooperative nurseries for dis- 
tribution to other than local waters has been negligible, and the 
sponsors of the various projects have received almost 100 per cent 
benefit from the output. There has been a tendency to increase the 
number of nursery projects in a single locality unduly, the success 
of a pioneer project inducing the formation of new ones in the near 



PROPAGATION AND DISTRIBUTION OF FOOD FISHES, 1928 9347 

vicinity. This tends to defeat the purpose of the nursery plan, as 
it results in a very unequal distribution of fish. The present need 
is not for more nurseries in fields already provided for, but for 
nurseries in new fields. The furthering of the private rearing pools 
is becoming one of the important activities of the division of fish 
culture, and the movement is developing strongly in many of the 
States. The bureau can not issue general instructions for the guid- 
ance of those desiring to establish nursery pools in various parts of 
the country. Each proposed project must be considered on its merits 
and the plans adapted to local conditions rather than to an inflexi- 
ble design. Personal inspection by an experienced fish-culturist 
should always precede actual initiation of work upon a nursery 
enterprise. 

The experience of the past two or three years has shown that 
bass ponds of the proper type are exceedingly rare, and it is difficult 

-to find suitable sites for them. There will be opportunity to con- 
struct 20 good trout pools for every satisfactory bass pond. In many 
sections the establishment of a Hee elas nursery for warm-water 
fish is virtually impossible except at inordinate expense. Conse- 
quently, the bureau has held that where facilities for bass rearing 
are suitable they should, by all means, be utilized; but that mere 
desire is not justification for initiation of work with this fish when 
natural advantages are lacking. 

OUTPUT 

The aggregate output of fish and eggs is the only criterion avail- 
able at the present time for judging the efficiency of the bureau’s 
fish-cultural activities. It is therefore gratifying to report that 
the distribution of 7,036,317,200 eggs, fry and fingerlings for 1928 
brings the production above the high record of the previous year by 
about 550,000,000. Segregation of the various items making up the 
total shows a distribution of 261,634,200 fingerlings, representing a 
37 per cent increase over last year’s figures, as the bureau’s response 
to the demand for larger fish. Strictly game species comprised only 
2.7 per cent of the total output, although the bureau’s work is largely 
viewed by the general public as being limited to the propagation of 
the latter species. The proportions of marine commercial species. 
commercial species of interior waters, and commercial anadromous 
forms in the total were relatively about the same as in previous years, 
being 8.2, 8.3, and 4.1 per cent, respectively, while the percentage of 
the commercial salmons of the Pacific coast was increased from 1.9 
to 2.9. 

Summary, by species, of the output of fish and fish eggs during the fiscal year 
ended June 30, 1928 

l 
Species | Eggs Fry | Fingerlings | Total 

TERY OUG Sat 0) 1 Spe eae ot es oes =k a a, ee ae mi |b OF a | * 33, 000 33, 000 
CUNT Naan 2 van as Nie Bee ee 5 ee ei eeiee ein ke 8 9) |. ee 87, 181, 600 87, 181, 600 
Buffalo fish | 29, 150, 000 8, 392, 000 | 2, 320, 600 39, 862, 600 
SAN eee ee eee a Se NSS 29, 250, 000 5, 500, 000 3, 839, 900 | 38, 589, 900 
SY Gl eS eng Sad a a ee eee (Ce eeu {eS (031):000 4) 5 soe ee | 48, 031, 000 
ulithehiornin pees ee ieee peed TNE ES dpe aS Ne el Oe DORCOOT OOO "|Last ee 55, 000, 000 
Wetstie peewee mee ere Sea 20, 000 | U7 LSS, 000 (eee ne ae 117, 208, 000 
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Summary, by species, of the output of fish and fish eggs during the 
ended June 30, 1928—Continued 

fiscal year 

Species Eggs Fry Fingerlings Total 

CISCO Re eae a tae eg ne ae ee 8, 000, 000 8921253000) |e eee eee 97, 125, 000 
@hinookisalmon fee? ayes ra ie Seer 19, 033, 000 343, 000 38, 531, 900 57, 907, 900 
Ghimisalmon--- ==. See eee 3, 000, 000 20; 669; 0005 |: asap ee 23, 669, 000 
Silver:salmon <2. 2 fb esi 1, 025, 000 10, 852, 000 2, 073, 500 | 13, 950, 500 
Sockeye salmon 25-22... de ee 4, 410, 000 13, 562, 000 19, 101, 600 37, 073, 600 
IFA backs Sal mons oy a ee ee ae ee en See 2, Su OOOB eae 22 eae 2, 387, 000 
Steclhead salmon 2:2_ 22ers =e ee 1, 360, 000 1, 183, 000 2, 188, 600 4, 731, 600 
ATI ANTICISALINOMY 2h eet ee nee eee ee S001 000 S| 2-228 soe a 1, 202, 400 | 1, 552, 400 
Bandlocked'salmron= = 222220 ee ees ees 185000) |= aie Sees 325, 500 | 403, 500 
Rein bowsthOu tes ce see ee ee ae ee 6, 166, 000 710, 000 6, 906, 300 | 13, 782, 300 
Black=spottedhtxolt seas mane anne 7, 156, 000 175, 000 7, 214, 500 | 14, 545, 500 
Tochaicere net TOU pasa eee 8, 290, 000 1, 726, 000 1, 845, 300 | 11, 861, 300 
WaketrOuisas2 2s = wate oa eee 7, 364, 000 28, 496, 000 1, 824, 700 | 37, 684, 700 
Brook troutlt =f: 3. a Pee ee 2, 196, 000 2, 880, 000 14, 413, 400 | 19, 489, 400 
Grayling= 022 os ote ee a need |B eee 725, 000 100 | 725, 100 
Pikevandpickerel 223) 22 eee Eee DIOF000) |2=4- 522 - eee 2, 363, 900 | 2, 573, 900 
Mackereley <6 3522 ee ae a) ee Tet ee ee 5; 2195000 | ee. 2a ee 5, 212, 000 
CTAD DIC sae tae te oak oe ted rer ae oe eee ern Se ie 2 Sle rae ee ee 23, 482, 500 23, 482, 500 
Targemouthi black bass mass) rela bin Tee Seer 954,000 | —-1, 634, 800 | 2, 588, 800 
Smallmouth black bass5_.._..--.-__._ = as eget oe 5 cee 598, 000 | 120, 400 718, 400 
Rock bassets 20552 5 MOS Te Ce Ok See ERT ES 2 ea 111, 400 111, 400 
WiSsPmolth bass: 225. esas - 2 ins EE Ue Be |e oe ete 1,000 | 1, 000 
SUBS H a spre eee gee Oe eee eee | ete Seen puree nae | Alege et ee ee | 32, 829, 300 | 32, 829, 300 
Pike perch sit ea Sep AT | 56, 210, 000 501, 170) 000 Lewes. is | 257, 380, 000 
Niellow: Perches op sats Sees Se ee aah eee 175, 825, 000 1, 569, 200 | 177, 394, 200 
Striped. bass-0 2 #a752 (see ee hs INE | eee eee ee 7 2oe- O00 N= 2 Fas 2s | 7, 231, 000 
Wihitesperchs42 2 Eee re a a | ne eee 2, 400 | 2, 400 
WIE ascot tac entree nce hee er eae sla mene eg me | ener 10, 200 | 10, 200 
Nresh-watemarum. +> °-— 2-2-2 Nee a ee ee ee eae 272, 500 | 272, 500 
Codes. eee ee ae eens 1, 914, 734, 000 660;'251;/000||-- eee | 2,574, 985, 000 
AB :Y0 YO Kiyo cee Benet Ge ep ON Se 143, 885, 000 1189658;(000/1| Sa 2= eee = ee 262, 543, 000 
etn) I sol iat an eerie PM a engi by « 2, fortum SS ee Oa 1983734000 sacs ina 138, 373, 000 
Winterstiounder = see ae LAE S5 70008)" 27806; 223,000) 12-5 ae | 2,817, 580, 000 
WMiscellaneous GShes-—- as ee eee Ell es eee: oe es 2 oe eee ee eee 10, 233, 700 10, 233, 700 

Motalbst +052 2° Fete ied ay 2, 253, 244,000 | 4, 521,439,000 | 261, 634,200 | 7, 036, 317, 200 

EGG COLLECTIONS 

In spite of the greater output of fish, there was a shght decline 
in the egg collections for the year. The total was 
recession of 67,841,170 from the figures of last year. 

7.883. 670,160, a 
This short tage 

is more than accounted for in the smaller number of flounder eges— 
one of the marine fishes of lesser importance. This decline is partly 
offset by a more than 100 per cent increase in shad-egg collections 
and by substantial gains among the commercially important lake 
trout and pike perch. Collections of whitefish and cisco eggs in the 
Great Lakes again showed a decline, however, traceable in part to 
unfavorable weather conditions during the spawning season. An 
increase of almost 10,000,000 eggs was recorded by the resumption 
of striped-bass hatching operations in North Carolina. The total 
collections of cod, haddock, and winter-flounder eggs exceeded the 
figures of last year. The tabulation below gives the statisticat 
details of the egg collections. It may be added that the only eggs 
purchased at the present time are those of the brook trout, and the 
number is negligible. Plans are being made for developments that 
will make it unnecessary to purchase any eggs in the near future. 
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Comparison of egg collections, fiscal years 1928 and 1927 

| | 

Species 1928 1927 Species 1928 1927 

Bultalofishe.- 2228S 10, 200, 000 3, 000, 000 | Black-spotted trout__ 23, 115, 000 4, 176, 000 
CSN 2s ea 7, 500, 000 24, 750,000 | Loch Leven trout --- 15, 767, 800 15, 426, 000 
i ee ee eee 51, 473, 000 23, 104, 000 || Lake trout---------- 85, 911, 340 73, 241, 290 
Glut herring. “— -_- 223, 444, 000 5, 160,000 |, Brook trout--------- 18, 509, 290 | 20, 762, 290 
Wihitensh = -=.-2=-" 198, 709, 500 ZIGTOZS 000n POO vase — os Hekate = ae 9, 250, 000 
(Gia TS ee ee 172, 822, 500 243, 870, 000 || Mackerel_-_---------- 6523 7s000t aaa sso a 
ABSINE [ae ee TD ee 400, 000 || Pike perch---_--_---- 729, 610, 000 570, 980, 000 
Chinook salmon__---- 58, 792, 800 60, 649, 600 || Yellow perch__-_-_-_--- 184, 890, 000 221, 595, 000 
@hum:salmon...---- | 25, 247, 000 24, 557, 000 || Striped bass_-__------ Oat OOOn se es 
Humpback salmon_-_ 2, 625, 000 4, 212, 000 | CodtE ata ae <a 2, 373, 459, 000 | 1, 427, 912, 000 
Silver salmon___-__-_- 15, 452, 000 6; 304, 000!||)\ Haddock. ==. == ==") 331, 417, 000 423, 637, 000 
Sockeye salmon----- 44, 495, 000 645606; 8005 bollocks. = 2" .=- 525 213, 867, 000 | 1, 048, 534, 000 
Steelhead salmon____ 4, 729, 500 3, 859, 000 | Winter flounder _____ | 3, 054, 153, 000 | 3, 434, 777, 000 
Landlocked salmon __| 767, 950 773, 700 | 
Rainbow trout_----_- 21, 060, 480 16, 921,650 | Notalesse as! | 7, 883, 670, 160 | 7, 951, 511, 330 

As an explanation of the sources from which the bulk of the eggs 
are derived, there is given below a list of the temporary collecting 
plants operated by the various stations. These are utilized merely 
for the collection and fertilization of eggs for immediate transfer to 
the hatcheries and are distinct from the auxiliary field stations, which 
may incubate as well as take the eggs. Upon the more intensive 
development of these collecting stations, in capacity or number, is 
based the very marked increase in output of the past two years. 

Egg-collecting stations 

Station | Period of operation Species handled 

Baker Lake, Wash.: | 
FESR OT eS eee ae ee ee | Sept. 12-Sept. 28_-___- Chum salmon (early run). 

WD Oe wate eager Ss SS one et | Nov. 24-Jan. 10__--___| Chum salmon (late run). 
Boothbay Harbor, Me.: 

iBogunbayeanbor, | Me=2. "222 et | Mar. 1I-June 20________| Cod and winter flounder. 
Mbencopks Harbor Mes. 2-22. $a s Mar. 1—Apr. 30__------ Winter flounder. 
Jighniceb ayerViesere = ee Soe oe Se 2 ee a donee Do. 
WIMBETASHE AW. WiGree seen ne oy oe ee ee (OX ne ea Do. 
NST THLOB ERI VOB a Vi OS kee ae 8 oe ee fe, Onan se Do. 
Mill Cove, Me--_-_-- Be EE ee ee ete ed (6 Ke aes aes mee erent Do. 
ISR ON Gat VO! tegatana ee ee eee poe (3 Ka) apiatniaots aes ae Cte Do. 
MawMsSenGs Cth Wies= se ene oe ee rig 0c ee eee eee, Do. 
WSS Tee] BIG ofc) hein Se SS ee ee eee ee see (Koes Cees ee ee a Do. 

Cape Vincent, N. Y.: | 
Amherst: Island, Ontario---- =.= 222 222. Octo 2Z55NO0Va 8s 22 | Lake trout. 
Bowmanville: Ontario: ---——_ ==. --5- = = Nov. 4-Nov. 15----_-_- Whitefish. 
Ber nponpOuistoe esas ee ee cere Nov. 2-Nov. 15 __--_- | Do. 
@higring shoals. Na Ween. == ae Oct. 24-Nov. 14_-_-_-_- Lake trout. 
@haumontebay. Neovo = oe ee ae Nov. 12-Dee. 1___-.--_- Whitefish and cisco. 
@oboure. Ontanote <a 2- =. 2 a Nov. 4-Nov. 15_---__- Whitefish. 
@onsecon Ontario. ===" --- ssa ee Oct. 25=Nov. 24--2" = Lake trout and cisco. 
MaiielavensuNisi Mesa a2 eo eee es eke Nowaw2- Decn gee Cisco. 
Gandenmvilles INES Ys £8 2 oi) Se eee oo SS Nov. 15-Nov. 23------ 0. 
iidianveompaOntanio.. = 2.22. sa Ee Oct. 25-Nov. 18_-____- Lake trout and whitefish. 
Picsonusiand= Ontario... 2. 28 26 | Oct. 24-Nov. 10-_-_____ Lake trout. 
Roriope,, Ontariou-¢ 222 <2" 2 28-2 | Nov. 10-Nov. 18------ Whitefish. 
Simcoeulsland Ontario = ._ -. 4-22-34 - | Oct. 25-Nov. 16_-____- Lake trout and whitefish. 
DOGUS OU. gN Sie Senet: eee ee tees | Nov. 20-Nov. 27__--_-_} Cisco. 
taro ys Sad eN Varro ct sate ee Ps gE fe Oct. 24-Nov. 4.-_____- | Lake trout. 

Clackamas, Oreg.: | 
ihembivkiver, [dgnose= sas. oh se 8. eb | Aug. 14-Sept. 14______ | Chinook salmon, 
Witliteinds oake sldahOrere soso | Apr. 28-May 19______- Rainbow trout. 

Craig Brook, Me.: 
@raperhonds Wiese nee. Soe ee, | Oct. 20-Nov. 25-_-.-.-- Brook trout. 
Moddy Ponds Mesht s22e) fh ret ee | Oct. 20-Oct. 31_____._- | Landlocked salmon. 

Duluth, Minn.: | 
ATTRA T nV N Clea ee ee emis Seen eS | Oct. 17—Nov. 3-------- | Lake trout. 
Barapa iichvls PLA le Auge) Sheed jehevas doy Bese yes 2 | Do. 
Calumet Water Works, Mich-_--_------------ Oct. 17—Oct. 26..------| Do. 
Goppersbarbor) Michelet te tt) Oct. 1-Oct. 12________- Do. 
Grand Marais, Wich. ee | Oct. 17-Nov. 6__------ Do. 
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Egg-collecting stations—Continued 

Station | Period of operation | Species handled 

Duluth, Minn.—Continued. 
aron) island, Wie hiees sense a ane Oct. 16-Nov. 2.-_----- | Lake trout. 
isle Royalesports Muchas 25 ase en Oct. 1-Nov..13_---=--- | Lake trout and whitefish. 
Keystone: Wich. == oss) seen ee Oct..17-—Oct. 27_._-___- Lake trout. 
ttle Ginisveomth Mach te sess e ea Oct.5-Oct. 312: Do. 
Manito Island. iMoch: 228525 soe ae sees Oct-lb—Oct. 2352-5 Do. 
Marguettovueh. == os 22 eee | Oct. 17-Nov. 5.-----.- Do. 
IMERTISINe Vi Chiapas = Seu Rene eee Oct piiSNov-sls ae Do. 
Portage Entry MiChe 222. aoe eee Oct.18=Nov, 3.2 == Do. 
Portage Lake Canal, Mich 5 Do. 

Gloucester, Mass.: | 
IBOarSAATeSC piv esos a8 28. a ee Te ' Cod. 
Marblehead, Mass_ | Do. 
Plymouth eMiasss wee ae te ee ed | | Cod and pollock. 
Rockport; Miass 2 eesen se 8 2 a Ra ee ees d | Cod, pollock, and haddock. 

Leadville, Colo.: 
Boltsiliake tC loss see eae eee ee eee Apr. 30-May 17___-_--_- | Rainbow trout. 
Rngelbreeht, Lakes, 'Colos-. 2-2-2" ---=---- Sept. 19-Nov. 25__----| Brook trout. 
18s) as aCelsfzyel biz) aehng Oo) (oe SS Se eS | Nov. 18—Dece. 15_______| Do. 
iFvosselkusbakesiC olosesot 228 ee Ps ees | eAprcO—dinliy: Ieee | Rainbow trout. 
Mount Massive Club Lakes, Colo__-_------- | Oct. 19—Dee. 12. __-=2_ | Brook trout. 
Murquoiseyuake,|Colosisl-22tet aes Oct.18=Deer32 22. 222 | Brook and Loch Leven trout. 
Wiurts Makes; Colo) 3-2 5-4) 2 eee Octe4 Dec bee = es | Brook trout. 

Nashua, N. H.: Lebanon, N. H_-__-..---------- | Apr. 29-Mayl15________ | Rainbow trout. 
Northville, Mich.: 

HAN COTA NICH St 2 one ee eee ee ee (ROC ORs oats. an ee | Lake trout. 
Alpena sy Wich es222 222 aera eee} oe ees Och: 21—Deen3=_ 2 262 | Lake trout and whitefish. 
Bay ©itys Wichess een ee ee Nov. 21.2333 es | Whitefish. 

1 Dope Ske sees SS ee ee ee ee | Apr. 8-Apr. 30_______- Pike perch. 
Black River. Mich s= 25) aera eres Octa29-Novanle ee Lake trout. 
Cheboyeant Viichi= =e ee ee eee Oct: 14-Oct. 29__ 2-8 Do. 
EH poulettes ich sa) eae ee ee Nov. 17-Nov. 25___-_- | Whitefish. 
Greenbush Miche =) eee | Nov. 13-Nov. 16____-- | Do. 
ELANTIN ON GSH AVse VLC eee en seen ee NOV. nS =e ee | Do. 
ELA DOLE GAC ble 1i1C hi eae eae eee na | Oct. 26—-Nov. 14-______- | Lake trout. 
NWiddievisiand sviichess a eee OctyeS=NoVv. 0-22 22-- Do. 
Oscoda, ich Se | Oct. 28-Nowvee- == Do. 
Presque wsiand; Muchis= es Oct25-Octii ai | Do. 
Rockport; Miches*-5 522 Sse ee | Oct. 23-Nov. 26_____..| Lake trout and whitefish. 
Rogers City, Much 22-2 sos Se eee AOC 920 em oe ees So | Lake trout. 
Stslenace: MaICn Le: oars oe ye ee ee Oct=26-Oct.29=_- | Do. 

Put in Bay, Ohio: 
Catawbarislands © bigness = se ene Nov. 9-Nov. 30__----- Whitefish. 
Mid dlerb assy Ohigles=sse=: = esos eee eee Nov. 9-Nov. 27__----- Do. 
INGE EDS ASS sO TO sees eee a ete a | ee (0 lots es Se SEES Do. 
Port linton. Oi Oss eee eee Nov. 9-Dec. 2________- Do. 

UB) QU ERR Ae SSE et ate Ces ate Pod Apr; 6=May: 8222-22 2_= Pike perch and yellow perch. 
WD) oe See SS Es ee ee ee ee June 7-June 25________ Carp. 

Toledo; OHIO! == 22242282 ee ee Nov. 10-Nov. 25__-_-_-- Whitefish. 
1) ofa ee eee Atpre 7—Miayit eee ee Pike perch. 

St. Johnsbury, Vt.: Lake Dunmore, Vt___--____ Nov. 2-Nov. 12______-| Lake trout. 
Saratoga, Wyo.: 

Bigi@recksMakesy COlOs= se ee eee Sept. 12-Nov. 10______ Brook trout. 
Lost, Sage, and Canon Creeks, Wyo_--_-_-__ Mar. 22-July 2_--_-.___ Rainbow trout. 

Springville, Utah: 
Mish ake; Uteh= ss seer no ee eee Nov. 3-Dec. 6__.------ Brook trout. 

1D) Oo Se ae ee ee ee Apr. 9-May 30-_------ Rainbow trout. 
Woods Hole, Mass.: 

ING WIDOLL, thet eee ee eee INOVvember= eee Cod. 
\WeAguolt-aiViass 20 2-9 eee ee eee January to April______ Winter flounder. 

ong 

FISH-RESCUE WORK 

The total of 145,176,900 fish handled in the rescue work of the 
1928 season represents a noticeable increase over last year and a 
return to the conditions that prevailed in earlier years. The greater 
magnitude of the 1928 operations is due to the fact that water con- 
ditions on the upper Mississippi were such as to permit and necessi- 
tate widespread seining and to the fact that the disastrous floods on 
the lower Mississippi required much work in a field that ordinarily 
needs little attention. In the States of Arkansas, Mississippi, and 
Louisiana (covered by the bureau’s Mammoth Spring (Ark.) and 
Tupelo (Miss.) stations) 25,981,900 fish were handled. Almost all 
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were returned to parental waters. The usual negligible proportion 
(less than 1 per cent) of the fish rescued in the upper Mississippi 
territory was distributed by car or messenger to other sections. The 
continual requests for carload shipments of rescued fish are a source 
of embarrassment in view of the fact that the present negligible 
diversion of fish from the Mississippi occasion considerable criticism 
from the States whose waters are being seined. Mindful of the fact 
that such diversions can not be continued indefinitely, the bureau is 
taking steps to propagate warm-water fishes on land under Federal 
jurisdiction in the Upper Mississippi Wild Life Refuge. Several 
sites were selected during the past year, and these will be put on a 
productive basis as fast as circumstances permit. A summary of the 
rescue work appears below. 

Number and disposition of fish rescued, fiscal year 1928 

i 

Delivered) Restored to | Total num- 
Locality and species to appli- original ber of fish 

cants waters rescued 

Aomer, Minn.: 
TS EMAC NESE Sy ep aN ep 8, 120 60, 500 68, 620 
STP ALON S tee enn eet ene ree ose eet ee becel co eucoene 2, 045 2, 045 
(CHiq 0a es Ue WP ee re a ee ee eee ame ey ae 220, 320 220, 320 
(ORR ON OSS 2 oe ee ee eae 13, 600 5, 219, 500 5, 233, 100 
Crap iG eases erry 2 eee) ee aes San east css sceees 54, 385 7, 810, 140 7, 864, 525 
TEEGISV alan ipa i She (6 a bb os Pen ee ee ee Re | 10, 495 10, 495 
eared DiCKCLOle a= ee ee eens ee or ee hoot (ee 1, 713, 823 1, 718, 823 
Siub apr) eee wo RS ale Le ee ae a eee ae 36, 400 8, 788, 800 8, 825, 200 
VV SEIT GYD ASS Cet a Se es ee ae a eee Se 1, 470 1, 470 
SOG aie (evi e 5 SS es Bea eee eee 6, 370 1, 453, 675 1, 460, 045 
MVHiScellaneouSeaee eae eer ee ae ee ee ee ee eee ew oe |e ee are 2, 478, 968 2, 478, 968 

TG eileen eet ee ood Ca see eee LN et ihe hod ele Peer 118,875 | 27, 759, 736 27, 878, 611 

La Crosse, Wis.: 
Backs pass tear eee es 5 eA phe bie on ee eee 17, 096 11,170 28, 266 
PESTA LT a ONLI eee eee a amet ne See cess eae SE ae eke e ee |e 316, 000 316, 000 
(Cievey OSS, yn tS eee Nea Ren ae Shae eS ee a 383, 000 383, 000 
(CEES DSSS ee ee te eee eet nee eee pe ney 8, 700 5, 901, 300 5, 910, 000 
EIT) 1010 eee eee UN re MEN Wee nner eee 2 Sek 10, 250 1, 127, 050 1, 137, 300 
PERE SEN vA LEN CLT i 1 E TD ee ee nae eee pane me ae ee cara a | ee ee 1, 000 1, 000 
IPERS) ey OGL ON Gl fash) ers be Re ee ee ee eee eee 270, 100 270, 100 
IT TA LS ieee ees oe eeeter SA, SOME oe ea ey ae Pe er. ee Bs ot 16, 170 1, 968, 210 1, 984, 380 
HITE DaSS Semen Sane Bee eee ae oe = nas a eon Line een on ed 1, 300 1, 300 
rellows pence aan te = ee lees we Cane he Se Nee ee el 3, 750 41, 145 44, 895 
MISE llaneOUSer teens ner ee no kaw a Ske ed Bs Fn ene Cee de) I ee el 1, 413, 800 1, 413, 800 

RON se. oe ee ee ee ee ee eee 55, 966 11, 434, 075 11, 490, 041 

Lynxville, Wis.: 
PR ACkg DOSS eeremec Ae 2 ee ener ee ee Ce ee eo. Se eee 27, 314 9, 465 36, 779 
JS UESREN OTS Pe ee ee ee ee ee as ce ee 19, 000 19, 000 
LOA ane Sere eet os | Sete ete een ie ae AAR Se ees a) 101, 000 101, 000 
Wathishe. ti .bs 8 ol. 222i sds ssesees os cb aces scsecsuesssosseee 38, 731 19, 025, 300 19, 064, 031 
EAT) 1G meters te sai, Se ST ae ae De ee ae eS] 4, 942 3, 008, 312 3, 013, 254 
Tey BERG FOTN CH EeCey Ya) Ss Ee ee ee Oe | a Be 216, 800 216, 800 
Si ee ee eee ee a eee 41, 435 2, 226, 005 2, 267, 440 
Bello wane Chieremte ce nee ae nce eee ey wn pene, eel ee 3, 210 19, 740 22, 950 
AGS CODEC OUIS Hea ees ake pee ae tm ee eee be ee 2, 283, 500 2, 283, 500 

“NO a oF oes SEE ae ne Eee eee ee ee ne 115, 632 26, 909, 122 27, 024, 754 

Marquette, Iowa: 
FELT [BES a2 ae Se SA Ds Ee ee ele on 55, 805 23, 950 79, 755 
ES ETETe OFT S eine sae oe we se Re 8 ee Be et a sree |e 207, 005 207, 005 
(CHIN awe ecte 8 5 es RSS GE ERE ae peer sae eee ee ee ere 684, 950 684, 950 
Catfish ee ee fe en wee eta ecat ene late dsakissesee 33, 825 35, 119, 175 35, 153, 000 
(CHB ONS ee a ee a DD eee eee 5, 900 6, 439, 370 6, 445, 270 
VESHEWALCICGuIn ae ee an es Soe eee ee ecee|ee ce scese 400 400 
HST TI GO TCROG Seema ee ey ie pet ct ee et eo a 1533 527 153, 527 
HVOCKAD ASSEN RILL SE ed SoM ee ee sted ae 1203 2 cee ee at? 120 
CSTE Eee es ee er en een ee 18, 540 7, 350, 730 7, 369, 270 

SVVAETS 0) 5 enna msl she eR boeencasedl cee a ee 4, 092 4, 092 
BYGolichwa Or Climemen scans ee ee Soe cnet 3, 250 36, 625 39, 875 
WACO IE a Gray tn eee ar ee Sa ear tee re eee eee eee 90, 000 90, 000 

ING eS SEE ele gee wie a ee ee rr 117, 440 50, 109, 824 50, 227, 264 
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Number and disposition of fish rescued, fiscal year 1928—Continued 

Delivered) Restored to | Total num- 
Locality and species to appli- original ber of fish 

cants waters rescued 

Bellevue, Iowa: 
Black DASS 2.22 Soc ote cea See ee ee ee 17, 115 7, 675 24, 790 
Buffalo Nish = Ji55 EMA E Ae Se Ae et ee eee eee 585, 900 585, 900 
Garp. 22552422. cn beeen ee ee a Ree ee ee 646, 400 646, 400 
Catfish {*" sco e" 2 oa ae eee ee ae 2 eee ees eee 38, 850 7, 111, 150 7, 150, 000 
Crappie. 22:35 <r is _ Fy eB eee ae ery SSS ie Pee eee 17, 115 416, 955 434, 070 
Mires Daw ster Gr vine ese ee ee ee ee Dee 211 211 
Pike ard ipickerel& 4p --fecey See PSS gs : ie eee eee, eee 6, 712 6, 712 
Surifisht: => oe es es 4 ae eee 44, 755 277, 620 322, 375 
White DassaSs= S36 sh nek aS RAPES: ef Ate ee ee eee 832 832 
W ellow perch s--<s0- Ae) 4 Leper eee eee 590 250 840 
WMUIScellane OS 25 =— Sao. = ee oe ee ee ae See I eee | eae 671, 510 671, 510 

I Me it Sire ade ER BLE SV Mes ON ee She eee oe 118, 425 9, 725, 215 9, 843, 640 

Rock Island, Ill.: 
Black basse: See. ke ee eo a tee Lets ee Seo eae | 3, 625 3, 625 
BufialoHshe® 5-242 95 2ae So So See 5a eee 45, 945 45, 945 
Canp sso Ree oe a ee eee ee ee eee 133, 650 133, 650 
GRE Shi Se ASS Bia lore t oe xe Ps SA ee eS ee eee 5, 010, 300 5, 010, 300 
GTAP pie 2 ae ate mer Se ae Bn ie Ses eS ee eee 3, 010, 900 3, 010, 900 
ike.and Pickerel nae! los. ate DO Re eer ae SL ee 1, 240 1, 240 
DUntSh + se ere ee ee ee eee 2, 839, 075 2, 839, 075 
Miscellaneous 222 Ssseas = ee Sere See Pw ee ee ree | hee eee 3, 289, 500 3, 289, 500 

TN OU as 88 ee 2 ie oe ee ER Se ee | Ae 14, 334, 235 14, 334, 235 

Simmesport, La.: 
Black bass {ieee oaee ae Bee ae. Sf eo aes ee 440 463 903 
Buffalo Aisne wie Ce EUS ee ee ee ee ee 682, 500 682, 500 
Garp.) abe at ee ee ee eee 115 928, 185 928, 300 
Wat tish’ Sieur oe oe Been a SS aS ee ee ee 1, 426, 000 1, 426, 000 
Crappie. ete Ale Pe Oe) oe ee eee 430 538, 070 538, 500 
Hresh-=waterme@nena A 27) SiR Ai oS 1 la ee ae a ea Pee ee 260, 400 260, 400 
Ter le fs Hie a Fe a ea Se es ep el a 32, 975 32, 975 
Sunfish: =. Slaw eS Ee ote Ae ke a, oe ee 9, 625 492, 325 501, 950 
WiRLEG DSSS ae a eee ee hs oo sae bee es Rey ee ea eee 430 430 
IMUISCellan COTS == See Rin oes eee ES eh see ee ee eee ee 6, 400 6, 400 

AL OC all 3s soe Ss See a nn ee ae 10, 610 4, 367, 748 4, 378, 358 

Friars Point, Miss.: 
IB ack bass tesa: Sas 9 ee. Se eek oe re Oe ees 467, 800 489, 430 
Buitalo fishies Sots ss he ee ee ee ee 462, 125 462, 125 
LO gj 6 eeepc yee EE Sak Bahr PAS Waa ied Homie ee Poke 742; 200 742, 200 
COCR We! Sieh 6 eee eee ed TU en ieee ceed ae one 2, 212, 455 2, 212, 555 
Crapper ee eee kt eee i pee ee ee ae ee ee 987, 925 997, 185 
Pike and pickerel 1, 700 1, 700 
RUGS ha a a Se see ee eee 8, 012, 550 8, 070, 090 
RV. UO | ASS me eg ns Rage LE ee ee ee a ee 2, 075 2, 075 

PANG) SU Lian Sp cceGR ER SCORE 2 OKT tay) Oe Bey SIE Se pad AO it eae, 88, 530 12, 888, 830 12, 977, 360 

All stations: —————————— rs 

Bartle ouiisint ts ae LE = Rae Oar oe are Le he ee oe BE 2, 320, 520 2, 320, 520 
CR ee eee te, ee LE Nae ee ea See 115 3, 839, 705 3, 839, 820 
CaS hoe see el eee TE ek ee ee eee a eee ae 113, 806 81, 025, 180 81, 158, 986 
rap pie: - SBP eee a oe ee ees en ee 102, 282 23, 338, 722 23, 440, 104 
iBreshi-watemdrum. 2225 en - hee  e ns e eey oe 272, 506 272, 506 
Largemouthiblack (bass. 28 1S 4 SE eS ya de 147, 520 584, 648 732, 168 
IPaddlofish es os 2-0 See we a ee Be en Au ee 32, 975 32, 975 
Piketand  pickerels <= © Sie ed 5 2S ga ee Se ee (Pee Cee 2, 363, 902 | 2, 363, 902 
ROCK: bass. "ee MER =< ye re aS Vt aS. 5 hans | 2 ee | 120 
Biiifish:- 5-258) Bet Se oe) OR EP saad Doce ens ce re ea eas 31, 955, 315 | 32, 179, 780 
White bass#2: 3s. 5 28 OS Be Me 5 Shay Re, 9 ar agen nel 10, 199 10, 199 
Wealow: perch ee 22 2.5 ee 1, 551, 435 1, 568, 605 
Miscellaneous 10, 233, 678 10, 233, 678 

DObH es. Sees eee LE ae fi ee 625,478 | 157, 528, 785 158, 154, 263 

Summary, by stations: > aan 
omer; Minne as.5 2 = bs oe = ee 1s DE eee 118, 875 27, 759, 736 | 27, 878, 611 
Wa Crosse; aWist to ae na eee eee ve Oe ee ee 55, 966 11, 434, 075 | 11, 490, 041 
DeVOEVING) WOSs 3 2h a ea Ry oy So aes a ee 115, 632 26, 909, 122 27, 024, 754 
Wianluctteslowas = 0b ee nie ee TS te ee 117, 440 50, 109, 824 50, 227, 264 
Balleyiie; Towassa 22 aes Ee Pe POST ErE TD Sea are 118, 425 9, 725, 215 9, 843, 640 
Rock Island, Ales! 5 babe ee ie pel ool ae eee eee a 14, 334, 235 | 14, 334, 235 
Simmesport; ase oe we i ee ee 10, 610 4, 367, 748 | 4, 378, 358 
Friars: Point; (Miss laches Wy ot oe ee eee 88, 530 12, 888, 830 12, 977, 360 

Motel -. fs. sce PAL BE es 2 Rept Voodoo 625, 478 157, 528, 785 158, 154, 263 
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SHIPMENTS TO FOREIGN COUNTRIES 

The bureau frequently receives requests from foreign governments 
for fish or eggs for acclimatization in their waters. Whenever it 
seems possible that our fishes may become established and eggs or 
fish are available the bureau endeavors to send an assignment suffi- 
ciently large to become the nucleus of a breeding stock. The top 
minnow, Gambusia, has been in great demand for mosquito-control 
work in foreign countries. Shipments of this fish to Italy and 
Bermuda were “reported to have arrived in good condition. Follow- 
ing is a list of shipments made during the “past year in response to 
formal diplomatic requests. 

Shipments of fish and fish eggs to foreign countries, fiscal year 1928 

| Number | Number 
Country and species | of eggs of fish 

MOSTAR EC Lom ATT OMG LEO Ute ae wee eninge ee a os ne ee IF ee et ear 20,000 ER == 32 © 
TEA OEP ONO UH) DIACK DASS2= 6a — ee ps5 Ree ee eee, Sane e 500 
IC HUGO BR Ntee HOACESAIIT ON Ms nee ty oak ppt ees OE OE ee hn et So (ae FOONOOOR == = Ss 
REE TET ED eee E TAD O Wa UL OURS Ae kee oe eS Ss Seat = oS fe SROONOOO) 1 er ceeds 
TESTES LS Saal Of MN 0) 9 eee ee ee ee ee, SER Deena a et HO; O00n SE = =. seas 
SS WAPAeE Pari vei MIO WW AULOULL Stes ote See ee See eo a a ee eae oe 50, 000 |---------- 

SLND oe ESE EOS yes eee enn 22 ee Tea | 225, 000 | 500 

PRODUCTION AT STATIONS AND SUBSTATIONS 

The output of fish and eggs cited above was derived from 38 main 
stations and 35 substations or auxiliaries. Many of the latter are 
operated during part of the year only with a force detailed from 
one of the main stations. A few of the substations, however, con- 
stitute plants almost as large as the headquarters station and are 
listed as auxiliaries for administrative reasons only. The roster of 
the bureau’s stations shows that the location of the Federal hatch- 
erles is such that many sections can not be served except at heavy 
expense for the transportation of fish. The nature and extent of 
operations at these agencies is indicated in the following table: 

Stations and substations operated and output of each, fiscal year 1928 

[Asterisk (*) denotes transfer of eggs. See table, p. 358] 

| | Fingerlings, | - 
Stations, substations, and species Eggs | Fry yearlings, | Total 

| and adults | 

| | 
Afognak, Alaska: Sockeye salmon____.__.____|____-_--------- 225, 000 3, 450, 000 3, 675, 000 
Baird aC Ait sGninogky SAlMOn- =" 2222s 2 2 fs ee | esr eeu. oe 1, 642, 000 1, 642, 000 

Battle Creek, Calif.: Chinook salmon___- (3) Pret Sree ees 1, 811, 200 | 1, 811, 200 
Mill Creek, Calif.: Chinook salmon_____- 054 (0008 teas. 2, 152, 500 | 3, 106, 500 

Baker Lake, Wash.: | 
SING ACT =) 52 je Se ee cet ree YS | B25 000 ul 2a ae 3, 225, 000 
Sockeye saimones bene (*) 1, 291, 000 1, 594, 000 | 2, 885, 000 

Birdsview, Wash.— | 
(Chip iba so EL Nh ee ee eee eee eee (ee ee oes eee 10 | 10 
@hinook Ssalmionas ese ae oat ae eee 1, 120, 650 | 1, 120, 650 
iEfamip backisshimomere eases sees 2 eee TA085{000 I-22 ee 1, 085, 000 
SILVOr SAlMON= = _ = eee eT 100, 000 885, 000 573, 400 | 1, 558, 400 
Sockeye! Salmona = =o et hy eS patel chat RARE EE eee ee 158, 000 | 158, 000 
Steelhead! salmon: ee ae ee * 290, 000 | 613, 000 972, 000 1, 875, 000 

27787—_29—_2 
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Stations and substations operated and output of each, fiscal year 1928—Contd. 

[Asterisk (*) denotes transfer of eggs. See table, p. 358] 

Stations, substations, and species Eggs 

Baker Lake, Wash.—Continued. 
Duckabush, Wash.— 

Chinook salmontt .. 3-2-3 se 
Chpmisalmon-® Snes 
Humpback salmon 
Silver salmon 

Quilcene, Wash.— 
@hincok saimonses t= se ae 
Cy btmtsalim One ee ee 
Enum PHAackssalmonees= ee eee 
Silver salmon 
Sireslheadsaly Ona ee eee ene 

Sultan, Wash.— 
Chinooksalmons se = 
Huimppackssalmons:=- 222222 
Silver salmon 
Steelhead |salmons sea. eee 

Berkshire trout hatchery, Mass.: 
IBTOOkstnoutan= 2-2 os eo eee 
Lake trout 
Rainbow trout 

Boothbay Harbor, Me.: 
Cod 
Winter flounder gees EE NN SSE Ses 

Bozeman, Mont 
Black spotted trout 
Brook trout 
Grayling ee oe eee ee 
Loch Leven trout 
Rainbowgtrouth: 5a se ee ee) ea 

Glacier Park, Mont.— 
iBlack=spotiedtrollte==--— =a a 
Gra ylin eee ee eee 

Meadow Creek, Mont.— 
Black=-spottedstroutes== === 
Loch Leven trout 
‘Rainbow tlhout ese ae ee 

Cape Vincent, N. Y.: 
Brook CLOUT Se a= Sete eee eee ee 

Yellow perch 
Swanton, Vt.— 

Pike perch 
Yellow perch 

Central Station, Washington, D. C.: 
Largemouth black bass_-_--_---------- 
Brooks trout-25-- 6. 226-2 ees 

Grpois SL ee eee Se eee 

ws RROCKIDASS =. tks SE 2 ML ee 
Smallmouth black bass_--._------.--- 
Sunfish 

eee tiene eee 
Lakeland, Md.— 

Z Largemouth Diack; Dasssa+2-— ae a 

Clackamas, Oreg.: 
BES 0) eg 0 eee ee 

i<pplogates Org... -\OM lees od 
Silver salmon 

Big White Salmon, Wash.— 
ISU) s TRO ae ee ceeie 

Fry 

1, 160, 000 

175, 000 

40, 981, 500 
138, 320, 000 

Fingerlings, 
yearlings, 
and adults 

313, 620 

1, 217, 610 
652, 150 

797, 700 

Total 

1, 689, 330, 000 
2, 022, 829, 000 

1, 217, 610 

2, 294, 500 
1, 867, 700 

175, 000 
16, 482, 000 

72, 000 
95, 000 
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Stations and substations operated and output of each, fiscal year 1928—Contd. 

[Asterisk (*) denotes transfer of eggs. See table, p. 358] 

| Fingerlings, 
Stations, substations, and species Eggs Fry yearlings, Total 

| and adults 

| 

Clackamas, Oreg.—Continued. 
Little White Salmon, Wash.— | 

SEQ ORSLTOUL meee eae ee ete ee ye Se ee ee ee ee 181, 000 181, 000 
Chinookissimonsa22 > Leos ee aes * Oy FAN OOO? ees oe EE 11, 093, 000 | 20, 634, 000 
SORKGVONAIM OE ea ee tee ee eRe es Se ee Se Pe | eee ee 26, 500 26, 500 
SHG RIT eG CPN oa Xay ales ee Spa SS EES | eee eee oS ee ee oes 86, 000 86, 000 

Rogue River, Oreg.— 
(CAmniie GOS CEH na KoN ae, eee ee Me | syn ea ma Pe ee Se 1, 499, 000 | 1, 499, 000 
‘STUER TUONO Mice ES Ere RR eT sr ee | aL Re en a 71, 000 71, 000 

SOM era anon We ninogk salmon. ssn eek oemes | oe Seek |S 5, 043, 000 | 5, 043, 000 
BHaAkesiver, Ldano: ©imookssalmon= soja) 0-5) es a(t 2, 306, 500 | 2, 306, 500 

Cold Springs, Ga.: 
Largemouth black bass______________ 131, 950 | 294, 950 
CODES Ns, <a ap ee epee ae al | 7,040 | 7, 040 
Shrenagng Se See ee 102, 920 | 102, 920 

Craig Brook, Me.: | 
PAU ite sali O == ee | BOO NOO0R Bee eeaee eee 1, 202, 400 | 1, 552, 400 
FES TOOKSEROU Ga ne en Sa (&) 60, 000 1, 439, 030 | 1, 499, 030 
andlocked salmon. =. 22) SOO KOOO Eee eee ee 68, 930 | 118, 930 
iialnon vw DIaCksDaSSea =e meee ll Soe eee epee ee 160 | 160 
Vai) Fe Sie eet Se eg ea Ne ed ee Pee ee ee 2, 400 2, 400 

Grand Lake Stream, Me.— 
STOO KS ULL bees ate eee ee ee gs oe aes ae See ee 218, 500 44, 270 262, 770 
Mandloeked salmon = 7=-0- = | (G5) art een ees AE 242, 200 242, 200 

Green Lake, Me.— 
mandioeked.salmon= = 9222-222 8 ZS OOOUIMEL ee meme ste (ern ene es 28, 000 
Smallmouthy DISC ki ASSte ee ee eee ee ON Ree ree 160 160 

Duluth, Minn.: | 
SOO RE UL OUI Geese meee ree ee ee ere il re CM AEN | tet cee Fle 208, 000 208, 000 
(CHINGD) 52 es 0 ee ee eb) he bee eee 875; 0008 |2=s552=" ee 875, 000 
ILETAGV neal bles See ee ee eee! * 3, 785, 700 12, 855, 000 1, 515, 000 18, 155, 700 
IR KOMD OL Meme cee oe | ey a [See ees Pe 10"670} 000) |e 10, 670, 000 
PPA Ova ROU San ee re ty een [Ene eee ee ee es 15, 750 15, 750 
GTi) FS] Mags 28 te RE tl SE Een ee ees DAS OOOR Eats sees ees 548, 000 

Edenton, N. C.: 
Marcemoutheplackspass=5— 2 es | see ee 12, 000 35, 140 47, 140 
ERE OF ONE) ee ees Se ee ile et | Be eal ee he cee aN 600 600 
(COME Levers hag Yoo eS SSO a ed (be eee eee LONG 1 Gl ese 55, 000, 000 
SHAGYG le ovo Nee a ee SER ee 16 a ee nee eee TODOS O00 Ese = ena 7, 050, 000 
SCOTT Fa arp ee ee a re | a NN ee ee 6, 400 6, 400 
AGO 0 lowe see SS eee Oe ee ee 10, 760, 000 1, 280 10, 761, 280 

WieldonNeC.2 Striped! bass-=-22 = Bea |e 45,2305, 800")| 222 2s2- shee 7, 230, 800 
Erwin, Tenn.: 

Wargemouth blackbassest == =n oe ee 20, 000 21, 880 41, 880 
ESO Kept TOE Dees ere meer: aphasia Ea OL Ee | eS ee 303, 050 303, 050 
PEATE OWRU LOU LM ae ete eee ee we rn Re EN A S| ee ee | 480, 800 480, 800 
ROC Kan ASS Sete mee Boer en Shee ae ee Ee ree 27, 450 27, 450 
BLeelneadisalmones=s-- ope ele | a al re ee 27, 740 27, 740 
SAOHeURIS ie, SS Peet Se ee Se eee ae eee See bee ee eee te 14, 190 14, 190 

Fairport, Iowa: 
WAT POnId OUND ACKID ASS mer sense |e eee ae 1, 620 24, 370 25, 990 
CLAD DIS eee een eee a De ee | se a A |S oR AN, 5, 090 5, 090 
BT SIMON MEDI ACK DASS 2 eer ee | ee ees or ee 1, 780 1, 780 
SHOW eH aS) ect. 8 = Re Se eee ee el ee ee Reese esl ee es 2 51, 500 51, 500 

Gloucester, Mass.: 
(CO: =o: Ake a RNS eee ea See 221, 753, 000 ARIK 2525000) | peseeeees ae 703, 005, 000 
TG COCK meat tes en A 143, 885, 000 L185 '658:'000: 52222222222" - 262, 543, 000 
ROL Kaueeteren see ee gr | eee Se ee 1Z8xSieNO00slans-- =e seen 138, 373, 000 
Wincemmoundersse 2 - ee eee 199287. O00) Secs e esse ee 199, 287, 000 

Homer, Minn.: 
PALE OMIONTG ADA CKSLIASS eye ee (ee ae = eee (Ei ees ey eee 68, 620 68, 620 
ISIifralowmishes- se oeeee ee ee 2, 040 2, 040 
CENTO). £28 Seeiel OY bet Ds ok ape 0S een 220, 320 220, 320 
Oi ite 2) eae Ae ee eee 5, 233, 100 5, 233, 100 
(CAFE 0} 0) (Ge eek hee eee | 7, 864, 530 7, 864, 530 
Fresh-water drum | 10, 490 10, 490 
Pike and pickerel 1, 713, 820 1, 713, 820 
RULIVALS Leen teen ce one te 8, 825, 200 8, 825, 200 
White bass____ 1, 470 1, 470 
Yellow perch 1, 460, 050 1, 460, 050 
WiSCRIIANGOTISEH- eee ee 2, 478, 970 2, 478, 970 

La Crosse, Wis.: 
Largemouth black bass_____________- | es See eee, ey ae ee ee Ne 28, 270 28, 270 
IST OORT OUGRt ee et en See Ae ee Ses ee =| 755, 020 755, 020 
STEM BMG sah ae ks | eR ee ey es | 15, 300, 000 8, 392, 000 | 316, 000 24, 008, 000 
CHO: oS ote ee See ee ee ee 1G 7OONO0On|L 22 ee See 383, 000 17, 133, 000 
(CEATEG | io _ 2 SEs a" as Se ee Se 5, 910, 000 5, 910, 000 
COPED AON = = OO Sa a aes Sel Lite fe Ses Sai et ae ree |e eae nr 1, 137, 300 1, 137, 300 
LEHRER Ly SY eG Dg brea ps a ls RN a |S ae ee ep See 1, 000 1, 000 
NSOULBLO VOM Ur One meee ae eee eae teen ad es 135, 850 135, 850 



356 U. S. BUREAU OF FISHERIES 

Stations and substations operated and output of each, fiscal year 1928—Contd. 

[Asterisk (*) denotes transfer of eggs. See table, p. 358] 

Fingerlings, 
Stations, substations, and species Eggs Fry yearlings, Total 

and adults 
| 

La Crosse, Wis.—Continued. 
Pike and pickerel=. es 210; 000) Sere eee sana 270, 100 480, 100 
Rein Dowshrorte 8 = ae eA Ee eee eae RB 263, 700 263, 700 
BUNS a ae eee See NL Te ep een ee 1, 984, 380 1, 984, 380 
Wihitesbass= 2a ee Se SE ie Oe ee eee 1, 300 1,3 
Wellows perch a= 23 = See ee SE ec een ee 9 44, 900 44, 900 
Miscellaneais ees Ses se ee ee 1, 413, 800 1, 413, 800 

Bellevue, lowa— 
iLargemouthiblack bass2-2 5-2-2 2! sane te ee eee ee 24, 790 24, 790 
IBaifalo she sues ees ere Seen ee 135850000" 282 > eee 585, 900 14, 435, 900 
Carp t= os eee ere eee De teetn 127500; 000;)|" 2 et Rae eed 646, 400 13, 146, 400 
Catish ts. oc! es. see eee ee es 7, 150, 000 
Cranpies 2 ee eee 434, 070 
Kresh=watendram: 2-22) | es. sen 210 
Rikewsnd mickerel.. .1e) eee ee 6, 710 
EU SWAT] 0) oe Sp sna pl SR, a ay Mel eg ok Bl 322, 380 

Wihiteibass= ae ae 5k en 830 
Mellow werCh- 4 oan ee eee 840 
IWhiscelianepus 202. sore se ne eee eee 671, 510 

Lynxville, Wis.— 
Largemouth black bass 37, 240 
Belo She = ee ee 19, 000 
Carp te eA ve ee ee 101,000 
Caitish= eae ss see eee noes 25, 064, 030 
Crap piceese: ae sao teem eae er ae 3, 013, 250 
Pike an auplckKerel a f= see ee 216, 800 
SED LIS He se ee oe ee ee ae See 2, 267, 440 
Vellowsper che 2 eee ee ae 22, 950 
WMiscetlaneonssese 0 5-2 be ee eek aeen 2, 283, 500 

Marquette, lowa— 
IVALP CMON THY DISCKAD ASS sen eee ee ee ee 79, 760 79, 760 
Baiialo posh oo. ot ee ORO erie | SS Bee wom peal Ree ee ei 207, 000 207, 000 
Cara es eee eS yen eee eee Poa eee 684, 950 684, 950 
Cath s hee ae PEE ed | Ee ees 1 ee ee ee 35, 153, 000 35, 153, 000 
Crappie. 22s OPE re to. ees | NE Pr oe es Oe eee 6, 445, 270 6, 445, 270 
Hresh-water Grum=s5- 2) os os eee a [2 eo 400 400 
Pike ard pidkere) =e eee ees eae Oa ee 1 ett PR SD 153, 530 153, 530 
FROCK assess soa soe pe eee ee 120 120 
Sistine SRE SY A 7, 369, 270 7, 369, 270 
Wihitethass= sens 7s) eee arn 4, 090 4, 090 
mellow percha 2: 2 l= nee eee 39, 870 39, 870 
INLiscellaneouss 26 ene eee ne 90, 000 90, 000 

Rock Island, I1.— 
WareemoutnwDlaGk; PASS: aa = Skee | hn eee arene ONte oe anne eee 3, 630 3, 630 
Bitalowish es. 2-2 2 Pees Sac eee | a eS 1 ee a OE 45, 940 45, 940 
Care ee a SEE a ee OR ee 0 es, 9 hl cate Ce mr 133, 650 133, 650 
Gathishwee see 2 See ee ee IE i nee > ee Oe ee 5, 010, 300 5, 010, 300 
Cran piers i222 == 2a 266 an Ee a eee i | 3,010, 900 | 3, 010, 900 
IPikerandiotckerel sees ee ee Seen Od eee Soe ed | Wie ee te eee 1, 240 | 1, 240 
Samiishewe se 2 20 eee te | FE ey [Leer eee eae| 2, 839, 080 | 2, 839, 080 
Wiiscellaneouss= a> Bee ee [IX CRS gE ea ee aes ee 3, 289, 500 | 3, 289, 500 

Simmesport, La.— | 
PArPeMO UL DI CKADASS ae met Ree Me Ste eee | es eee mre 900 | 900 
Bullalopnshs == Ses * SPERRR ey eee Ee ee ee 682, 500 682, 500 
Car See ne ee EAE eS EF ee ee EP eo ee 928, 300 928, 300 
Cat fishe? > seme eT ee oe ee ae pe AOE EA ce eG fee Sek SE 1, 426, 000 1, 426, 000 
Crappies =: aoa ee ere ee AE ork Sad ce 25 PCRS RSIS Taek 538, 500 538, 500 
Bresh-water drum ct een me OS | BE EER S| Des Serre 260, 400 260, 400 
Pad diehsh-s = sass) eee eee eee [Po ea ee ola es ere 32, 970 32, 970 
SUNES Hee sate ee ee Deen eS eer A A AA eS a 501, 950 501, 950 
Witte! bass see Seer ee Or eee nd ee ae 430 430 
MIS cell AT@OUS eos” See Ere eS ae oo {ESR Rae ae 6, 400 | 6, 400 

Yellowstone, Wyo.: Black-spotted trout__| * 6, 996,000 |____.__________ 3, 833, 000 | 10, 829, 000 
Leadville, Colo.: | 

Black-spotted trout___________-______- fe ve ee. ites eerie in col 188, 800 188, 800 
IBTOOKSEROUE ee eee a a eee | 600000) |(Pxseenen == ee 4, 218, 600 | 4, 818, 600 
akesthoutsssc oe ee ae Ras ee eee eee es see ee 83, 500 83, 500 
iboch Wievernstrout. =) 222 See rir es Gi ew ee eee pe one 184, 000 184, 000 
INO wal hols eee eee neal | 200! ODS ates at <2 Ss) 481, 000 681, 000 

Louisville, Ky.: | | 
Largemouth black bass______________ [eee arenes pReer ee? 0 oa 2, 800 2, 800 
CattisnE Ss. = sot Lene Ber AP SERRA EE ee wa ae re tine ere 100 100 
FROCK DASS oe fern SAE aS EE es ee | Be eee ene a eS ool 3, 250 3, 250 
Smallmontheblack bass» * awa Sony si eae ee ea 510, 000 4, 630 514, 630 

Mammoth Spring, Ark.: 
Largemouth black bass_____________- (oleae AES Bote Sanh ae we 70, 580 70, 580 
Catfish: ee sen 2 a ee eA | EE ee ey ee 600 600 
FROCK DASS 5 oe yt SO eee Pe RO EEA AR een see 46, 500 46, 500 
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Stations and substations operated and output of each, fiscal year 1928—Contd. 

[Asterisk (*) denotes transfer of eggs. See table, p 358] 

Stations, substations, and species 

Mammoth Spring, Ark.—Continued. 
Smallmouth black bass__------------ 

Manchester, Iowa: 
BTOOKStlOuG 2 2-~ 22> ee ee 
Rainbow trout 

Nashua, N. H.: 
Mronkitraut-- J. eee | 

Neosho, Mo.: 
Largemouth black bass_--__-_-------- 
@aphshan 22 Aie)* Lope ee ee 
Crappie 3-9 e a eee 

Yellow perch 
Bourbon, Mo.: Rainbow trout 
Langdon, Kans.: 

Largemouth black bass______-------_- 
(pphishe esas See 
CORD Cee seen eee poe eee 

Northville, Mich.: 
IBToOkatnrOUlae= ea ese eek 2s ees ned oS 
AR AIKGHEnOU Gee so ae eae 2 22 ete 
RaimnowatrOute- 2 seen Seen ales 
Smallmouth black bass_____-----__-_- 

Alpena, Mich.: 
Lake trout 
ATTN OWELLON = es. een oe ee eee 
VUAIGG Hs Dies os oe anne ie di 

Charlevoix, Mich.: 
Lake trout 
‘GYLLOUT ES OOS hc SR re et Set | 

Orangeburg, S. C. 
Largemouth black bass2=se = 24s [aera on RR eee 
(OP AiR i we Se es eae: ae ae See eee 

ree O HWE} a \eareted Uk 3 ak RD ee eae ee 
MWrarmombninass- 25 es hee eee 

Put in Bay, Ohio: 
(Chg Cea. See ae ee RE ae ee 
Pike perch 2252 = fi ee 
Smallmouth black bass____---__--_-__ 
Whitefish 
MCLG WaAPIOLGle s: Aan ke EL Eh PRS a 27 

Quinault, Wash.: 

| 

Brook trout 

Silver salmon 
Sockeye salmon 

St. Johnsbury, Vt.: 
IBTOOKAUEOM Lae tas = Se ne ee oe 

Eoldene Vite: BOOK: troltens 9 aan es 
York Pond, N. H.: Brook trout_________- 

San Marcos, Tex.: 
Largemouth black bass____-_________- 
(a piiShe 2 te Ree en oo Te 
(OPE TG OVE) Beet cep elnat eRa Ma ee ae 

SL Sh Pe saa ak 
New Braunfels, Tex.: 

Largemouth black bass_______-__-___- 
S\rimitins See 2.8 BPS es Sees 

Saratoga, Wyo.: 
Black-spotted troutss 2 
BIG TLOUloo See ame eS 

| Fingerlings, 
Eggs Fry yearlings, Total 

| andadults | 
| | 

a Sait, Sygate eae a Be ed = 68, 000 68, 000 
imate ee eee Se Jose incnscss==+= 35, 230 | 35, 230 

401, 000 | 401, 000 
98, 050 456, 050 

sete ere Sneek ater wae me 5 398, 270 | 398, 270 
SS San | ee eee ee ee 370 370 
SE Se a Sa a ee 12, 770 12, 770 
Seo oe ee OS 10, 000 | 63, 330 73, 330 
ee een eI TS OOOU ea eas sence ee 15, 500 

6 is Ae al el eee te eres 11, 280 | 11, 280 
Sele Ses (ee eee ee 900 900 
35a eae ees Se 2,510 | 2, 510 

274, 100 913, 100 
2 See Seed be 7, 330 7, 330 

13, 170 13, 170 
180 | 180 

pile ZOO TOU r| ee ee eee 29, 500 1, 779, 500 

eee Se ee eeapen coo ee 45, 750 45, 750 
ip 0 Regt eh: Bl eee we oe ee 9, 000 9, 000 
Ep at Sanh) Let |e Sn RS sere as 12, 900 12, 900 
pS raya arity ore ae ces La 180 180 
ee tS god welt eel ote et 26, 930 26, 930 

SCRA See pee oe Eee 699, 300 699, 300 
600000) 828 ese ee eee 600, 000 

Re oy ere |S eee Ae 264, 900 264, 900 
eee Se pce 39, 000 44, 600 83, 600 

*2, 478, 000 2, 554, 000 168, 000 5, 200, 000 
Sees See ae en oes Oe SR PRE ee 4, 000 4, 000 

20, 000 HSA 50050005 | tense sa Searels. 18, 520, 000 

eae =< Se ee 107000! 000822 10, 000, 000 
fits) SOc Se ahen 19/700; O00! (bas aea Bnet 19, 700, 000 

90, 200 69, 030 159, 230 
See oe ae RNS ee ase Se 660 660 
eee ee See eee bee See eee en 300 300 
Sees see EE 7 nn ee a ae 27, 170 27, 170 
Je Redon 2 akin, al | ae Ae ae a Ao 650 650 

ie LS}h <5 OO ee re re Sa 5, 500, 000 
a 22 eee eee N50; OOO 000!) 44" 7 ee 150, 000, 000 
fe EN aah | Ol 370 370 
ete Saree 62:-400"000" 2 aa ee 62, 400, 000 
danas Senet Se S00, ed Le ee te 3, 645, 000 

100, 000 LOE SOOM tees. eee hee 204, 500 
215s 000) Peet eters 225, 070 240, 070 
s) G29R000R |S een ton 699, 000 

* 4,410, 000 12, 046, 000 835, 100 17, 291, 100 

eae aioe 2 Dinboab bere 1, 854, 240 1, 270 1, 855, 510 
Sata ae: 23, 290 2, 360 25, 650 
Bem irre ers ware jh" spgeees De E akeds 1, 610 1, 610 
Rea ie te a St ET wae Sul 2, 500 2, 500 
oe ee ee oe js ed raed ergs = 29, 750 29, 750 

* 25, 000 125, 000 5, 610 155, 610 

ee eee ee [Enea ae Pee 246, 350 246, 350 
Em Be ee eae ee eee 3, 440 3, 440 
(ie ee eS ee 5, 430 5, 430 
eee ee tereenii as jaan ee ae 1, 240 1, 240 
een es Ae steele: a ve 98, 680 98, 68) 

pet ee Se). SEE See a 11, 350 11, 350 
Mee ee 34 F-, ee t a 18, 300 18, 300 

pe eee mee? Os AR 191, 000 191, 000 
= ene SE eS 300, 000 561, 000 861, 000 
pace ee 4 ae Ph ae ne 8 JS FEN 141, 050 141, 050 

438, 000 700, 000 351, 000 1, 489, 000 
AUS C IIE Oh| | cae SaaS eee [ees BE a 1, 001, 000 
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Stations and substations operated and output of each, fiscal year 1928—Conta. 

[Asterisk (*) denotes transfer of eggs. See table below] 

Fingerlings, 
Stations, substations, and species Eggs Fry yearlings, Total 

and adults 

Spearfish, S. Dak.: 
Brook trout 2-2. 2203 bse nc ae secee ee eel 1, 067, 770 1, 067, 770 
moch even trout: 35: Soe sens 5 aS eee ee |e ee 96, 700 96, 700 
Rainbow trots sac = soa ae | ET 2 SIRE Se eee 278, 050 278, 050 
Steelhead salmon=- =! => © ae | a ee eS ee eee 9, 300 9, 300 

Springville, Utah: 
IBrookstrouts. 22. ee te eee ne 41: (007; 0000) 5 =~ mae 134, 000 1, 141, 000 
ain bOwetrolten ete aoe eee 1:29;}000))| 22s 22 - see 978, 460 1, 107, 460 

Tupelo, Miss.: 
Largemouth black bass 164, 790 748, 290 
Catfish 210 210 

600 600 
237, 300 237, 300 

320 320 
Friar Point, Miss.— 

argemonth black Dass: = 25 se os One| ty ees hee ee 489, 430 | 489, 430 
iBuflialosish sso. oe Sl Ae 2 eke | ear aed tate | Sree ee 462, 130 462, 130 
Carp eee iis sxe ES Aa pee 3 SS Cee) | errr aa eal 742, 200 742, 200 
CatiSh Be: Se See Ae Shes PRS IEEE | en aoe (ER | Se a ee 2, 212, 550 2, 212, 550 
Cran pigs ee Shea 2 OPER PSE INE eens | 997, 190 997, 190 
Pikerandspickerel 2s ee 2 ee | eee NS eee 1, 700 1, 700 
SUSI he ee ee ee eed | et SES "fee 8, 070, 090 8, 070, 090 

¥, SWihite basses oe2 Soe Se | ee 2, 070 2,070 
White Sulphur Springs, W. Va.: 

Largemouth black=bass: 222 eee eee | ee ee ae 32, 070 32, 070 
IS TOOKAUL OLY oe eet sacra eee a ee |e eS | 1, 907, 730 1, 907, 730 
Mochalevenytrout sac cece tee |e, eee ee |e eo 461, 250 461, 250 
RAID D Watt hacen een ee IS} TS0"000N| eee ee 551, 230 1, 681, 280 
ROCK bass= sree ses Sl Se en ee al ae ee ee 7, 450 7, 450 

Woods Hole, Mass.: 
Code e ee ee oe Ne ees 3, 651, 000 L78\999 "000M == sees eee ee 182, 650, 000 
Mackerel: Sam thes tet sea SAP Me eee eee Br 2127000) | se ee ee 5, 212, 000 
Winter flounder LIAS TA O00I 58451075 000) | eee aeemme 595, 464, 000 

Wytheville, Va.: 
Margemouthublack basss=—-< seeeel| ae eee 83, 250 5, 900 89, 150 
IBFOOKSUT OU bs eee ee a ak ee ed | ee ae reel ee ee ee 156, 980 156, 980 
PEST 0S ae ale PR Ran ped fa cutee TIN* T> bs of pres WN ed | ae 70 70 
Rein bo wstrout-2s 2 ate ee ce eee eee || ered 600, 700 600, 700 
ROCKS SSS! oe © cee hed oa eel | PLR) on A ee ee TASS ee 17, 900 17, 900 
Smalimonthy blacksbasscmess saan | Omen Duman ina! 8, 000 850 8, 850 

a Sunfish en oe sna 3 ee eal ee eae lees ead 110 110 
Yes Bay, Alaska: 

BLOOKSCTOU GEE eon ee eee | ee a eed |e Ree 54, 760 54, 760 
Sockeye sal Ones a 28. ete: ae MY a ee ence ead eee . 12, 967, 000 12, 967, 000 

TRANSFER OF EGGS BETWEEN STATIONS 

The following table lists the species and numbers of eggs trans- 
ferred between stations. The object of such transfers is to effect the 
widest possible distribution of the various species at a minimum 
cost and to relieve the pressure on those stations that take eggs in 
excess of their capacity to develop. 

Transfer of eggs between stations, fiscal year 1928 

eee Number 
Species of eggs From— To 

Black-spotted trout-_- __| 256, 000 | Yellowstone Park, Wyo_____-- Leadville, Colo. 
200, 000 |___-- doa a ee aes Saratoga, Wyo. 

Brook trout. 2-22 -=- 22. 254, 000 | Clackamas, Oreg_____________- Big White Salmon, Wash. 
| 206, 000 |____- dou. 2 Se eee Little White Salmon, Wash. 

100, 000 | Craig Brook, Me______________ | Grand Lake Stream, Me. 
100,000 | Leadville, Colo. _____________- Bozeman, Mont. 
300, 000 |___-- dots ee eer Saratoga, Wyo. 

| 3003000) |) York Pond Nj | Nashua, N. H. 
100, 000 |_-__- OFS. eae ae ee Craig Brook, Me. 

| 490,000 | Springville, Utah__....-_._.__| Saratoga, Wyo. 
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Transfer of eggs between stations, fiscal year 1928—Continued 

- Number Species of eggs From To 

Chinook salmon________ | 2,050,000 | Big White Salmon, Wash-__--- Clackamas, Oreg. 
1, 161,000 | Little White Salmon, Wash__-| Birdsview, Wash. 
1, 081, 000 |----- (Oh) i ee eee are aes Quilcene, Wash. 
3, 000, 000 |----- (OO) Eo oe ee Salmon, Idaho. 

12,000 | Quinault, Wash-__ Central Station, Washington, D.C. 
378, 000 | Battle Creek, Calif- Baird, Calif. 
252, 000 | Mill Creek, Calif-_- Do. 

CISCH Se ae ae ee 1, 360,000 | Cape Vincent, N. Y Central Station, Washington, D.C. 
Wakentrouts - so 2.-5. 0." 219,000 | Alpena, Mich Charlevoix, Mich. 

3, 528,000 | Duluth, Minn~--_-___- Do. 
50: 000) |=2=-= 10 Se ney fee oe ee) Leadville, Colo. 

Landlocked salmon_____ 15,000) (Craig Brook, Me-_-------=---- St. Johnsbury, Vt. 
50,000 | Grand Lake Stream, Me_-_-___- Craig Brook, Me. 

Loch Leven trout-_-__-_- 200, 000 | Bozeman, Mont--_-___-._------ White Sulphur Springs, W. Va. 
350, 000 | Meadow, Mont--_------------- La Crosse, Wis. 
300, 000 |----- CONES Ee Ne ees Bozeman, Mont. 

Rainbow trout_-_____.-- 207000)|2 == O(a ee ee Holden, Vt. 
50; 000) | Seae= 10) fr eh epee ere Cape Vincent, N. Y. 

1255000! | S222 2 th)= 2 ees ieee ae ae Glacier Park, Mont. 
25, 000 White Sulphur Springs, W. | Central Station, Washington, D.C, 

a. 
134, 000 | Manchester, Iowa__-_-__------ La Crosse, Wis. 
125000) |Fa==— Glee eee eS ee Northville, Mich. 
32050001 |HNeoshowMlols 22 a2 == sa Do. 
1S 000) === CO eee re ee eee La Crosse, Wis. 
870008) eBounbone Moo a2. 5 eno ae Do. 

478,000 | Lost Creek, Wyo------------- Saratoga, Wyo. 
26, 000 |..--- CO(G ass poe eo i Ue ee ees San Marcus, Tex. 

100/000) ||2=225 (3 (aS a al ee es Neosho, Mo. 
Silver salmon______-___- 1 OU7000! | Quinault; Washes) =e =e Puget Sound Stations, Wash. 

84, 000 |_---- Oa a EE Clackamas, Oreg. 
Sockeye salmon-_-_-__-____ 50;000) | 22- (i lof eee ea ce eee Rogue River, Oreg. 

08000) === — COE as? SE a 2 Birdsview, Wash. 
100, 000 | Baker Lake, Wash_.____------ Do. 

Steelhead salmon_-_-_-_-__- 50,000 | Applegate, Oreg___-___-----_- Clackamas, Oreg 
25,000 | Birdsview, Wash--__-_--------- Charlevoix, Mich. 

GENERAL FISH-CULTURAL NOTES 

NEW STATIONS 

No new stations were operated during the year. However, a new 
substation at Fort Worth, Tex., auxiliary to the San Marcos station, 
has been virtually completed in respect to pond and water-supply 
construction. It is situated on property donated by the city. The 
ponds were completed too late to be used this season, but they will be 
on a productive basis in 1929. There are five ponds with a total 
water area of 17.59 acres. The station will be used largely for the 
propagation of bass and crappie. The work was carried on under 
a special appropriation of $18,000. 

- At the close of the year work had just been started on a combina- 
tion trout and pond station at Crawford, Nebr. This will be operated 
as an auxiliary to the Spearfish (S. Dak.) station. It is to be built 
on park property donated by the city of Crawford, and work will 
also be conducted on Federal land belonging to the Fort Robinson 
Military Reservation. Trout will be propagated chiefly, but the 
station will serve as headquarters for directing cooperative rearing 
of warm-water fishes in the surrounding territory. An appropria- 
tion of $35,000 was made available July 1, 1927, and has been con- 
tinued for the coming year. 

At the close of the year the bureau acquired title to a large tract 
of land near Valdosta, Ga., on which it will build a hatchery to be 
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subsidiary to the Warm Springs (Ga.) station. Eventually this will 
be one of the largest pond stations in the country. <A large lake 
basin can be flooded to give over 200 acres of water area. Plans are 
being made for the immediate development of the project. 
During the year negotiations were under way for the acquisition 

of property by gift at - Creede, Colo., for a trout station and for the 
purchase of iand near Reagon, Okla., for a pond station. The 
former will be under the direction of the Leadville (Colo.) station 
and the latter will be an auxiliary of the Neosho (Mo.) station. As 
soon as title to these tracts is secured, construction will begin. Ap- 
propriations of $30,000 and $35,000, respectively, are available for 
the work. 

The close of the year also marked the termination of shad-hatching 
operations on the Potomac River at Bryans Point, Md. The hatchery 

FIGURE 2.—Site of a new fish hatchery at Valdosta, Ga. 

is being transferred to a new site on Government-owned land in the 
Fort Humphreys (Va.) reservation, a short distance down the river, 
where new buildings are being erected. A new location will be 
more advantageous “with respect to the collection of eggs. 

Fish-cultural facilities in the Yellowstone Park are being aug- 
mented by the construction of rearing pools at Mammoth Springs. 

CLAM HEADS AS FISH FOOD 

The feeding of dried clam heads and clam meal to trout has 
virtually passed the experimental stage, and this material is being 
used regularly at several of the stations. The superintendent of the 
St. Johnsbur y (Vt.) station has placed an order for several tons 
of it. It is a by-product, is relatively inexpensive, and appears to be 
valuable as an article of diet, especially for larger fish. The chief 
drawback at present is the fact that the supply is limited. 



PROPAGATION AND DISTRIBUTION OF FOOD FISHES, 1928 361 

SPINY LOBSTERS 

At the request of the Florida shellfish commissioner, an employee 
of the Boothbay Harbor (Me.) station was detailed to Florida to 
initiate artificial propagation of the spiny lobster, Panulirus argus. 
The work was conducted at Key West with equipment furnished by 
the State, and several million eggs were hatched. The State of Flor- 
ida defrayed all the expenses of the undertaking. This is the first 
record of the successful propagation of this shellfish on a large scale. 

HESEN FRY TRAP 

The fry-collecting device developed at the Fairport (Iowa) bio- 
logical station in connection with experimental pond-cultural work 
has been utilized at other stations. The basic principle of this 
apparatus is the same as that of the ordinary commercial pound 
net or salmon trap. A leader to the shore diverts the migrating 
fry into two “ hearts,’ from whence they pass, by means of a fun- 
nel, into an inclosure that retains them. Being continuous in opera- 
tion, the trap will catch all of the fry ina pond within a short time. 
Several of the pond stations have tested this trap and have found 
it to be very useful. 

PENNING LAKE TROUT 

The superintendent of the Cape Vincent (N. Y.) station reported 
a collection of lake-trout eggs virtually twice as large as that taken 
the previous year and credits the increase to the fact that a lar ger 
number of fish had been penned. The quality of the eggs was 
superior to the average secured by commercial fishermen. 

COMMERCIAL FISHES 

The original purpose of the Bureau of Fisheries was to propagate 
the food fishes, and in accordance with this design the bulk of the 
output of the fish-cultural stations consists of species of commercial 
value. During the past year 97.3 per cent of the total output was 
composed of species that are not classed as game fish. Emphasis 
is placed upon the work with the strictly marine forms, such as cod, 
pollock, and haddock, and upon the anadromous fishes, particularly 
the shad and herring and to some extent the Pacific salmons. This 
constitutes a recovery of a by-product and replaces a resource that 
otherwise would be lost. All of these forms are caught for market, 
and in many cases the eggs would constitute a total loss were it not 
for the bureau’s spawn takers and hatchery men. Mackerel and 
striped-bass eggs were incubated during the past year, these opera- 
tions having been resumed after a cessation of several years. 

PACIFIC SALMONS 

The periodicity of the runs of the five species of salmon is respon- 
sible for yearly fluctuations in output. Consequently there were 
recessions in the output of certain varieties, such as the sockeye 
salmon, but increases in the production of other varieties permitted 
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a total output slightly greater than that of last year. The various 
stations and substations are situated on the more important salmon 
streams from California to Alaska. 

AFOGNAK (ALASKA) STATION 

(FRANK L. SNIPES, Superintendent) 

The chief improvement at this station was the conversion of a storeroom 
into an office and the addition of three rooms to one of the fish-culturist cot- 
tages. The escapement of sockeye salmon into Letnik Lake was very 
small. Of the approximately 5,000 fish that entered the lake, 1,679 females 
produced slightly more than 4,000,000 eggs. A satisfactory number of these 
hatched, and the majority of the young fish were liberated as fingerlings in 
june. During the spawning season the adult fish were uniformly smaller 
than in past years, but apparently this did not affect the virility of their 
eggs. Persistent seining in Letnik Lake for the past three years has vir- 
tually ridded it of the predatory Dolly Varden trout. There was a satis- 
factory downstream migration of yearling sockeyes during May and June 
in 1928. 

YES Bay (ALASKA) STATION 

(A, T. Loorr, Superintendent) 

A considerable amount of repairing and replacement has been necessary to 
keep the station in first-class condition. The entire water-supply line, includ- 
ing penstock and flume, was recaulked and the trestle repaired. Material 
has been obtained preparatory to rebuilding the penstock and flume. Shortage 
of water during the winter necessitated the construction of a temporary 
brush dam in the river in order to divert water to the intake. An entirely 
new foundation was built under the woodshed. The floor in the boiler room. 
was renewed. Bad piles in the foundation of the boathouse were replaced, 
and the metal roof on the ice house was replaced by one of shingles. Con- 
siderable painting was done also. The reconstruction of the tramway to the 
landing was completed, and an addition was made to the tramway used for 
hauling wood. A vat in which nets will be treated was built. The launch 
Puffin, which had been out of use, was overhauled and has given good serv- 
ice. All other boats were thoroughly overhauled and repaired where 

necessary. 
The year opened with over 10,000,000 sockeye fingerlings op hand. These 

were planted during July and August. Collecting operations yielded a total 
of slightly over 20,000,000 sockeye-salmon eggs. Water conditions were good, 
and it is believed that eggs were secured from virtually every salmon that 

entered the lake. The hatch was satisfactory, and at the close of the year 
over 16,000,000 fingerlings were retained in the ponds for feeding. The sta- 
tion also incubated a number of brook-trout eggs, the fry of which were dis- 
tributed in southeastern Alaska waters. A number of predatory trout were 
destroyed by seining. 

Baker LAKE (WASH.) STATION AND SUBSTATIONS 

(JOSEPH KEMMERICH, Superintendent) 

Favorable weather conditions prevailed in this field during the various 
spawning seasons, and the aggregate of the collections of eggs at all points 
covered exceeded that of the past two years. This increase was effected in 
spite of the fact that the run of sockeye salmon to Baker Lake has been negli- 
gible since the erection of the power dam at Concrete. The superintendent 
has given considerable thought to the establishment of a run of salmon in 
streams that are now poorly stocked. Ten streams and the lakes that feed 
some of them were inspected at various times during the year. In some of 
the waters there seemed to be little prospect of establishing a run of fish, but 
in others it was concluded to make systematic plants of fingerlings until 
favorable results are achieved or the futility of such attempts becomes evi- 
dent. A very satisfactory run of chinook and humpback salmon ascended 
Puget Sound streams during the fall of 1927, and it is thought that these 
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species are increasing in numbers. The fish ladder at the Concrete dam in Baker 
River was observed carefully and, as had been noted previously, sockeye 
salmon again found difficulty in making the ascent. Certain changes were 
made in the racks, which permitted a small number to reach the tramcar for 
transfer over the dam. However, in the latter part of the season it was 
found necessary to collect the fish from the lower part of the lake by hand 
and carry them to the tramcar. A study was made of the effect of the dam 
on downstream migrants, but no definite conclusions were reached. It ap- 
pears that some losses occurred, but the extent of these was indeterminate. 
Baker Lake (Wash.) station. Only minor repairs, such aS repainting roofs 

of the station buildings, were made. A bridge over Thunder Creek Canyon, 
on the station trail, collapsed in August, and it was necessary to construct a 
new bridge in cooperation with the Forest Service. In the course of the 1927 
run of sockeye salmon in Baker River 1,597 brood fish were secured. These 
were retained for ripening, and 1,810,000 eggs were obtained from them. The 
fry were fed, and a large number were being carried when the fiscal year 
closed. At the opening of the year 422,400 sockeye fingerlings from the pre- 
vious year’s hatch were on hand and were liberated shortly afterwards. A fair 
run of silver salmon reached the trap in Baker Lake, and nearly 3,500,000 eggs 
were taken. These were incubated at the Baker Lake station instead of being 
shipped, as in past years, to Birdsview, and the fry were liberated in Baker 

River. 
Birdsview (Wash.) substation.—Minor repairs to the water-supply conduit 

and the station buildings were made from time to time. The old flume water 
supply was replaced by a wooden pipe line in July and August. During 
unusually high water in January a flood in Grandy Creek washed out the 
water-supply intake dam and headgate, necessitating pumping operations for 
the next few days. As soon as the water receded sufficiently, a temporary 
intake was constructed. A permanent dam will be installed within a short 
time. The water-supply line to the residence was replaced by a pipe of larger 
dimensions. Considerable trouble was experienced from the deposition of 
gravel in the creek channel through the station grounds and above the trap. 
The washing away of the creek banks during the high water in January also 
necessitated the construction of a temporary jetty in order to protect the 
pipe line. 

This station handled sockeye, chinook, humpback, silver, and steelhead salmon 
during the year, as well as the eastern brook trout. Cutthroat-trout eggs to the 
number of 185,000 were incubated for the Skagit County Game Commission. 
Some trouble was experienced with fungus on trout. Feeding experiments 
were being conducted at the close of the year with the view of determining 
the most satisfactory food for replacing the expensive beef liver. The run 
of chinook salmon in the Skagit River was below normal. All sockeye eggs 
handled were transferred from other stations. The collection of humpback- 
salmon eggs was the largest since 1915. A temporary wire trap was installed 
in Phinney Creek, and a very satisfactory number of eggs of this species 
was collected. The small collection of chinook eggs was augmented later by 
a large shipment transferred from the Little White Salmon station. In addi- 
tion to a short run of silver salmon, the above-mentioned flood put the trap 
out of commission, making it impossible to secure all the fish that ascended 
Grandy Creek, and less than 1,000,000 eggs of this species were taken. Ship- 
ments from other stations permitted the liberation of 885,000 advanced fry 
and over 500,000 fingerlings of various sizes; 12,000 fingerlings were on hand 
at the close of the year. Four hundred and thirty-four thousand fingerling 
steelheads were liberated in July and August. The run of steelheads in the 
spring of 1928 gave a collection of eggs exceeding any since 1918. The fish 
entered the creek during the flood in January, and it is possible that a few 
hundred thousand eggs were lost, due to the fact that the trap could not be 
operated until February. Many of the fish were still in the green state, making 
it necessary to pen them until they ripened, and some injuries resulted as 
well as considerable fungus. A rather high percentage of eggs proved to be 
infertile, probably due to the long time the fish were held in pens. A number 
of shipments of steelhead eggs were made, including 40,000 to Hawaii and 
50,000 to Eeuador. While 100,000 brook-trout eggs were hatched with consid- 
erable success, a heavy mortality took place among the fingerlings. A _ ship- 
ment of 87 fancy Japanese goldfish, donated by the Japanese Government, 
was received, and the fish are being retained at the station. 
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Duckabush (Wash.) substation.—A fish-food house with a concrete floor was 
constructed, and repairs to other buildings were made. The old permanent 
irap in Duckabush River was torn out because it had not been properly con- 
structed and had become dilapidated. It will be replaced by a new trap. A 
temporary rack and trap were built in the Duckabush River during July and 
August for intercepting the runs of humpback and chum salmon. 

Extensive operations with the chum salmon were carried on at this station 
and at the Quilcene station. After 8,778.000 eggs had been collected, fishing 
operations were discontinued, due to the fact that the water supply available 
was limited. ggs taken at the temporary trap between September 27 and 
October 13 were sent to the Quilcene station, and operations were terminated 
on that date. Most of the fish hatched were liberated as advanced fry. The 
late run of chum salmon in the Duckabush River was of little consequence, 
but this run of fish yielded a capacity collection of eggs at the Walcott Slough 
trap at Brinnon. The Duckabush station received 6,776,000 eggs from this 
souree. These were transferred to the hatchery in the milt in cans. <A collee- 
tion of 1,279,000 humpback-salmon eggs, made while the chum-salmon eggs 
were being collected, represents the largest take of eggs of that species for a 
number of years. The resulting fish were planted in the fry stage in the 
Duckabush, Lyre, and Docewallops Rivers. The only silver-salmon eggs 
handled were 358,800 received from the Quinault station. The product, in 
the advanced fry and fingerling stages, was deposited in the Duckabush River. 
The planting of chinook-salmon fingerlings in the Duckabush River was ¢€ar- 
ried on with the object of establishing a run of this species in that river. 

Lake Crescent (Wash.) substation.—With the object of establishing a run 
of sockeye salmon in the Lyre River, the bureau has continued to rear large 
numbers of fingerlings of that species at the Lake Crescent hatchery, operated 
by the State of Washington. From 828,000 eggs received from the Quinault 
station, 826,000 fry were obtained and placed in two large rearing ponds for 
feeding. They were fed from April 20 to June 16 and then liberated in Lake 
Crescent. 

Quilcene (Wash.) substation—A new permanent trap was constructed in 
the Little Quilcene River, replacing an old and dilapidated affair. Tem- 
porary racks and pens also were built in August in time to catch the run 
of chum salmon. It was necessary to construct a jetty about 100 feet long 

in the Quilcene River to prevent washing away of the bank. 
Chum-salmon egg collections were made in the Quilcene River and also in 

the Duckabush River after the Duckabush station had become filled. At the 
Walcott Slough trap, operated by the Duckabush and Qulicene stations, 
5,391,000 eggs were collected from the late-run chum salmon, and a smaller 
number was obtained from the Little Quilcene River. <A total of 7,577,000 
fry resulted from all collections of this species. Further plants of chinook- 
salmon fingerlings were made in the big Quilcene River from eggs shipped in 
from the Little White Salmon station. The collection of silver-salmon eggs 
was considerably larger than those of the past few years. This is probably 

attributable to the improved condition of the permanent traps in the Big and 
Little Quilcene Rivers. Over 2,000,000 eggs were collected, and 358,000 eyed 
ggs were received from the Quinault station. Due to shortage of space it was 

necessary to liberate a large number of these as advanced fry. A few hump- 
back-salmon eggs were secured in conjunction with the collection of chum- 
salmon eggs of the early run in the Duckabush River. The same conditions 
that gave a larger collection of silver-salmon eggs was held to be responsible 
for a larger take of steelhead eggs. At the close of the year 366,000 fingerlings 
of this species were on hand, as well as 135,900 fry. 

Sulton (Wash.) substation—A temporary wire trap that had been built in 
the creek was washed out before the fish began running, and it was impossible 
to reconstruct it before the end of the season. While the run of chinook and 
humpback salmon probably was as large as usual, the above-mentioned con- 
ditions prohibited the taking of eggs. The run of silver salmon was quite large, 
and an average number of eggs was obtained. As many of the fish were green, 
it was necessary to pen a number of them. A total of 3,710,000 eggs was ob- 
tained. As this station has no rearing ponds it was necessary to liberate the 
resulting fish as advanced fry and a very small number of fingerlings. The 
number of steelhead eggs taken on Elwell Creek was above recent records, and 
it was also necessary to pen the resulting fish and distribute most of them as 
advanced fry. At the close of the year 112,000 fry and 138,000 fingerlings of 
this species were being retained. 

——- 
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QUINAULT (WASH.) STATION 

(Marcus §. Mbyer, Superintendent) 

While no extensive improvements were made to buildings or ponds, the 
discontinuance of the use of dirt ponds necessitated the construction of screen 
inclosures in Falls and Merriman Creeks to maintain the rearing capacity of 
the station. A new rack was built in Big Creek to replace the old trap. A 
total of 18,218,000 sockeye-salmon eggs was taken by seining between October 
20 and December 5. During the same period nearly 3,000,000 silver-salmon 
eggs were obtained, but in order to relieve congestion in the hatchery the 
majority of these were transferred to other stations. A few chinook-salmon 
eggs also were secured in conjunction with this work. A number of shipments 
of sockeye and silver salmon eggs were made to State hatcheries in Washington 
and Oregon as well as to other stations of the bureau. Of a shipment of 
209,000 eastern brook-trout eggs received in early December, 100,000 were 
planted in the eyed stage in isolated lakes and streams. All fry produced from 
the remainder, with the exception of about 2,000, were distributed by the 
United States Forest Service. The fiscal year closed with approximately 
1,000,000 sockeye-salmon fingerlings on hand. 

CLACKAMAS (OREG.) STATION AND SUBSTATIONS 

(PHILO B,. HAwuery, Superintendent) 

The eggs collected in this field, including the main stations and its sub- 
stations, aggregated over 4,000,000 in excess of those taken in the previous 
year. Chinook salmon and silver salmon, as well as the steelhead, rainbow 
trout, and brook trout, were the species handled. 

Clackamas (Oreg.) station.—The 19 rearing ponds at this point were equipped 
with frameworks of 1%-inch galvanized-iron pipe to serve as a support for 
vines planted at the sides to provide shade in order to maintain a lower 
temperature during the summer months. It is hoped that this novel expedient 
will prove to be effectual as well as being inexpensive and ornamental. In 
the early fall the prospect for a satisfactory collection of chinook-salmon eggs 
appeared good. In late September, however, the water was extremely high, 
and débris soon collected on the rack, backing up the water and threatening 
damage to shore property. To avoid this it was necessary to dynamite a 
portion of the rack, and the continuation of high water prevented any attempt 
to reconstruct it. Consequently no eggs. were collected. 
A number of shipments were received from the State of Oregon and from 

substations of the bureau and a fair production of fingerlings resulted. Brook- 
trout eggs and steelhead eggs also were transferred to the Clakamas station 

during the year as well as 137,500 rainbow-trout eggs. Some of these were 
retransferred, but the majority were held for hatching, and the output was 
distributed in the fingerling stage. There were on hand at the close of the 
year 46,000 steelhead trout. The station was materially assisted during the 
year by the cooperation afforded by the Oregon Fish Commission and the 
Oregon Game Commission in connection with the distribution of fish and the 
transfer of eggs. 

Little White Salmon (Wash.)) substation—Plans have been made to con- 
struct a cold-storage plant at this station for keeping the supply of fish food 
needed for all the bureau’s hatcheries in this field. The foundation has been 
laid, and when completed the plant will have a storage capacity of about 70 
tons. Two woodsheds were erected during the year, and minor repairs were 

made to buildings and grounds. The station is being equipped with fry trays 
as fast as possible. A number of skiffs were constructed for use at this and 
other stations. At the beginning of the year approximately 90,000 fingerling 
steelhead and sockeye salmon were on hand, which were distributed later in 

local waters. _Favorable fishing conditions during the egg-collecting season 
permitted a take of 26,600,000 chinook-salmon eggs, approximately the capacity 
of the hatchery. It is estimated that 40,000,000 could have been secured had 
fishing been continued to the end of the season. A normal hatch was secured, 
and the fry were reared to the 1% and 2 fingerling stages before being dis- 

tributed in the Little White Salmon River. A shipment of brook-trout eggs 
was received in November, and the product was distributed as fingerlings No. 1, 
some to applicants and the remainder in waters in the Cascade Mountains. — 
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Seventy barrels of salmon flesh were salted for fish food, and a considerable 
quantity of horse meat also was fed. The latter apparently is proving to be a 
very satisfactory diet. 

Big White Salmon (Wash.) substation—A combination workshop and garage 
was constructed during the year. This constitutes the only work of major 
importance in the way of improvements. A new cedar head trough was in- 
stalled in the hatchery building, and steps were taken to provide an additional 
supply of fry trays. The collection of chinook-salmon eggs from the Big White 
Salmon River was the largest in recent years, a total of 14,906,000 being secured. 
The eggs were transferred from the racks to the hatchery in the green state, 
being carried by truck. Excellent results followed this method, and the hatch 
was normal. A number of eggs were carried successfully in this manner to 
the Clackamas station, a distance of nearly 75 miles. Spring Creek yielded 
more than 5,000,000 eggs, which was very satisfactory. This stream has been 
built up as a salmon stream entirely by artificial propagation, and it probably 
constitutes one of the most dependable and inexpensive sources for eggs in the 
Oregon field. Most of the chinook fry were reared to the No. 2 fingerling size 
before they were liberated in the river. A considerable amount of salted salmon, 
as well as 314 tons of horse meat, was used in feeding this stock. The marking 
experiment initiated last year was unsuccessful, but the work was again taken 
up with the idea of ascertaining the benefits to be derived from holding fall 
chinook-salmon fingerlings over a considerable period. This station handled 
a number of brook-trout eggs and distributed 49,000 fingerlings of that species. 
The work of the station also included the incubation of 100,000 steelhead eggs 
and 75,000 rainbow-trout eggs for the Klickitat County (Wash.) Game Com- 
mission. 

Rogue River (Oreg.) substation—Minor repairs were made to the plant here. 
The collection of chinook-salmon eggs was only about half as large as that of 
the previous year, although fishing started on August 13 and was conducted 
continuously to September 26. No other eggs were taken at this station, but a 
consignment of sockeye-salmon eggs was transferred here from the Quinault 
field and a number of sockeye fingerlings resulting from the previous year’s 
transfer were distributed. 

Applegate Creek (Oreg.) substation.—Late in August temporary repairs were 
made to the fish barrier across Applegate Creek. A 60-foot break in the west 
end of the dam was repaired, and a new trap and pens were constructed. The 
satisfactory condition of the water during the spawning season of the silver 
salmon made possible a collection of eggs over three times as large as that 
of the preceding year. Favorable conditions prevailed during the steelhead 
run, also, though few fish entered the creek, and in spite of the reconstruction 
of the barrier the total number of eggs taken was below that of last year. 
After making the usual shipments of steelhead eggs in the eyed stage, the fry 
and the remaining eggs were transferred to the Butte Falls hatchery of the 
Oregon Game Commission for further development. This permitted the closing 
of the Applegate Creek station for several months and resulted in a reduction 
in the cost of operations. 

Salmon (Idaho) substation—At the beginning of the year 285,000 chinook- 
salmon fingerlings were being carried. Part of these were distributed, and the 
remainder were held for a marking experiment. While the run of salmon in 
the Lemhi River was a month late, 4,000,000 eggs were taken. A number of fish 
apparently spawned in the river below the rack. The eggs taken in this river 
were eyed locally and were then transferred to the Salmon (Idaho) hatchery 
for futher development. Sixty thousand fall and 65,500 spring chinook-salmon 
fingerlings were marked and liberated in the experiment mentioned above. No 
fish were liberated from the station until they had reached a length of 2 inches. 

In connection with the work in this field a new collecting station for rain- 
bow-trout eggs was opened at Williams Lake, Idaho. From April 23 to May 19 
over 1,000,000 eggs of this species were secured, and after developing them 
to the eyed stage they were transferred to the Salmon hatchery. 

Baird (CALIF.) STATION AND SUBSTATIONS 

(W. K. Hancock, Superintendent) 

The major improvements made at the Baird station were the painting of 
several of the buildings and minor alterations and repairs. The fall run of 
chinook salmon in the McCloud River was very light, and a number of those 
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that ascended escaped through a hole in the rack. Egg collections were negli- 

gible, therefore. The small number taken were hatched in outside troughs fed 
by a spring, thereby obviating pumping. Over 1,500,000 eyed eggs were trans- 
ferred from the substations to make up the shortage. High water during 
the winter washed out the intake dam. After part of the fish were planted, 
preparations were made to take care of the spring run of chinooks by rebuild- 
ing racks and traps. Shortage of water made the planting of the remaining 
fingerlings necessary. At the close of the season a few fish were in the traps. 

Battle Creek (Calif.) substation—A new power boat and a shed to house it 
were constructed during the year, and minor improvements were made. It 
was necessary to replace the racks at this point almost entirely. Fishing 
started October 2 and alternated between Battle Creek and the Sacramento 
River until high water stopped operations. About 2,000,000 eggs were taken. 
Late in November the racks were washed out, making further attempts to 
secure eggs useless. As usual, muddy water during the incubation season caused 
considerable difficulty. Fingerlings were planted intermittently until March, 
when high water made it necessary to plant a large number and transfer 
others to the rearing ponds. All of the stock was distributed by June. 

Mill Creek (Calif.) substation—Racks were installed and fishing began on 
October 29. Prospects were favorable until high water washed over the tops of 
the racks and liberated most of the fish that had been taken. A total of 
3,405,000 chinook-salmon eggs was obtained, and it is probable that some 3,000,- 
000 or 4,000,000 were lost due to the above-mentioned cause. Muddy water at 
this point also necessitated constant attention to eggs and fry. By early 
March over 1,000,000 fish were planted to provide room in the hatchery. During 
the latter part of the month a storm clogged the water-supply ditch, and all 
stock in the hatchery was distributed. Thereafter, until the close of the year. 

the station was inactive. 

FISHES OF THE GREAT LAKES 

In this field the number of whitefish and lake trout taken was 
smaller than ever. However, there was a considerable increase in 
the number of lake trout handled. Conditions in Lake Erie have 
changed so in recent years that the Put in Bay (Ohio) station is able 
to secure only a very limited number of eggs from what were form- 
erly its most productive fields. Pike perch, yellow perch, and carp 
also are handled in conjunction with the propagation of the more im- 
portant varieties at the four stations in this field. 

DULUTH (MINN.) STATION 

(S. P. Wrres and Warp A. Cook, in charge) 

In addition to painting the hatchery building and outbuildings, considerable 
work was done in replacing flumes, drains, etc., which had rotted. A new 20- 
horsepower tubular boiler was installed. Fish-cultural operations were con- 
ducted on a somewhat larger scale than previously. Due to a misunderstanding 
with the State fish warden, arrangements for the collection of whitefish eggs 
were not made until bad weather had affected the fish, and as a consequence 
the collections of eggs from this species did not meet expectations. An attempt 
was made in an experimental way to hatch a few lake herring. Satisfactory 
results were experienced with lake trout, over 27,000,000 eggs being collected 
and a fair hatch secured. A number of shipments of lake-trout eggs were made 
to other stations. A few fingerlings were being held at the close of the year. 
The usual cooperative arrangements were made with the State of Minnesota 
for the propagation of pike perch. The eggs were collected at the field station 
near Bemidji, Minn., and the bureau’s share amounted to over 11,000,000 eyed 
eggs. A very good hatch was secured, and the resulting fry were distributed 
in local waters and to applicants in various parts of the State. The station 
also received 450,000 brook-trout eggs. A considerable number of fry died, 
but over 200,000 fingerlings were distributed and more than 15,000 were on hand 
at the close of the year. Reports received indicate that the work of stocking 
with lake-trout fry and fingerlings is showing effective results and that more 
small trout are being seen each year. 
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NORTHVILLE (MICH.) STATION AND SUBSTATION 

(W. W. THAYER, Superintendent) 

At the main station a larger number of trout eggs was handled than in recent 
years. During the year 2,164,740 brook and rainbow trout eggs were received. 
The fry and fingerlings resulting from these were distributed to applicants 
and to the cooperative nurseries operated in conjunction with the Northville 
station. These agencies alone received 408,000 rainbow-trout fry and fingerlings. 
While the trout operations met with average success, the work with the pond- 
fishes, particularly the smallmouth bass, was retarded by a heavy loss among 
the brood stock. A number of these fish died during the winter, and virtually 
every one of a shipment of 220 adults received in the spring perished. The total 

distribution of bass for the year was slightly over 75,000. A few bluegill sun- 
fish were distributed, and there is indication that the present season’s hatch 
will produce a larger number. 

Alpena (Mich.) substation.—In general, the operations in this field were 
satisfactory, and an extension of the work is foreseen for the future. Favor- 
able weather conditions, coupled with cordial cooperation by the State of 
Michigan in allowing an extension of the fishing season and in detailing 
wardens to assist in making the collections, permitted the taking of 32,117,000 
whitefish eggs. It is reported that previous plantings of whitefish in the vicinity 
of Alpena and Thunder Bay are showing satisfactory results in an abundance 
of young whitefish in these waters. The State also assisted by incubating 
surplus eggs at the Harrisville hatchery and in the distribution of the white- 
fish fry. A new field station was opened at Greenbush. The hatchery was filled 
to capacity with lake-trout eggs, but a rather heavy mortality was brought 
about by the chlorine in the water supply. The policy of planting lake-trout 
fingerlings in Devil River at Ossineke was continued, and it appears that an 
important fishery is being developed at that point. A lake-trout nursery with 
a capacity of 300,000 fingerlings has been established by fishermen’s organiza- 
tions. The fishermen have also rendered material assistance by lending equip- 
ment to be used in the distribution work. 

A limited number of rainbow-trout and brook-trout eggs was handled at the 
station for distribution to nursery pools in the vicinity. Heavy losses were ex- 
perienced with the rainbow trout, but the brook trout were placed in the ponds 
with only a normal mortality. An attempt to hatch chub eggs (Leucichthys sp.) 
was unsuccessful, virtually none of them producing fry. Although a large num- 
ber of pike-perch eggs was secured, the hatch proved to be almost a total failure, 
due to very low water temperatures during the early part of the incubation 
period. There is every indication that this branch of the work can be developed 
to much greater proportions by assigning a larger crew for its prosecution. It 
is probable that other field collecting stations for whitefish, pike perch, lake 
trout, and cisco can be located in Lake Huron when the capacity of the 
Alpena hatchery has been expanded sufficiently to care for all eggs that may 
be secured. An attempt made to pen whitefish and lake trout was largely 
unsuccessful, there being a tendency for both species to become badly fungused, 
whether held in pens or in floating live cars in more or less open waters. 
Only a negligible quantity of eggs was secured from this source. The white- 
fish and lake-trout hatching equipment has been temporarily repaired so 
that it may be used pending the completion of extensive improvements to be 
undertaken in the coming year. An addition 30 by 35 feet in dimensions 
was made to the hatchery building, and a fresh-water supply pipe line was 
extended out into the bay. It is evident that the latter will have to be ex- 
tended somewhat farther to insure a satisfactory water supply. Several acres 
of land adjoining the hatchery were leased during the year and will be 
used to improve the appearance of the station and permit the construction 
of auxiliary rearing facilities. 

Charlevoix (Mich.) substation—While this station handled a large number 
of eggs, the results of the season’s work were not as satisfactory as might be 
desired. Most of the 42,700,000 lake-trout eggs collected were of very poor 
quality, and an inordinately low percentage of hatch was obtained. Eggs 
from Lake Superior fields gave the highest percentage of hatch, although they 
were shipped the greatest distance. It is probable that inexperience or unwill- 
ingness on the part of the fishermen to take the eggs was responsible to some 
degree for the poor success attained, as the bureau’s employees and the State 
wardens made every effort to improve the quality of the take. Eggs from 
gill-netted fish apparently are much poorer than from those from fish taken 



PROPAGATION AND DISTRIBUTION OF FOOD FISHES, 1928 369 

in pound nets. More than 35,000,000 whitefish eggs were collected, and almost 
20,000,000 fry were distributed. The State fish car assisted during the spring 
in distributing the station stock of whitefish and lake trout. In collecting the 
eggs the State employees acted as messengers, delivering the eggs to rail points, 
and a much more expeditious delivery was effected in this way. A shipment 
of pike-perch eggs from Bay City, Mich., was received in such bad condition 
that virtually none hatched. Twenty-five thousand steelhead eggs were 
received in June, and the resulting fry were on hand at the close of the year. 
Minor improvements were made to the station property, and a new storage 
building was built. 

Pur IN Bay (OHIO) STATION 

(Davip DavIns, Superintendent) 

No extensive improvements or alterations were made to the station plant. 
Painting, replanking the wharf, constructing a septic tank, and making exten- 
sive repairs on the steamer Shearwater were among the most important items. 
The propagation of whitefish was marked by the smallest number of eggs col- 
lected in recent years. The field stations at North Bass, Middle Bass, Put in 
Bay, Catawba Island, Port Clinton, and Toledo were opened, but the catch of 
fish was limited. While unfavorable weather prevailed during part of the 
season, weather conditions as a whole were not a great handicap, and no cause 
other than scarcity of fish can be assigned for the shortage. Whitefish seem 
to have left this end of the lake. The collections totaled 104,000,000 eggs, and 
all of the resulting fish were planted as fry. The spring pike-perch work was 
much more successful, and an abundance of fish was reported. The first eggs 
were received on April 8 and, while unfavorable weather was encountered, 
almost 500,000,000 eggs were obtained. As usual, the percentage of hatch 
was low, running around 33. Yellow perch were handled also, but the fisher- 
men did not furnish many eggs of this species. About 4,000,000 eggs were put 
in wire baskets floating near the hatchery, and about 90 per cent of them 
hatched. The carp work in the Port Clinton field during the spring failed 
because eggs were Secured from June 12 to June 25 only, and then only in 
very small numbers. The fishermen did not take many fish in their nets, and 
it is probable that high water permitted the fish to enter the creeks, where 
they could not be reached by nets. The usual collections of adult smallmouth 
black bass for brood stock at other stations of the bureau were made during the 
spring. 

CAPE VINCENT (N. Y.) STATION 

(J. P. SNYDER, Superintendent) 

The most important improvements made were the construction of a new 
garage and the replacement of defective timbers in the dock. Work was 
started on a large bass pond on property owned by the bureau near the station. 
Due to the fact that the work yas begun very late in the season and that there 
was a shortage of funds, the work planned was not completed. <A pipe line 
was laid from the hatchery to the site of the future water supply. The 
engines in the boat Curlew were replaced by a Diesel power plant, and extensive 
repairs and alterations were made. 

The lake-trout work was highly successful, and the number of eggs taken 
was virtually double that of any preceding year. The success was due partly 
to the penning of over 400 females at Carlton Island and Stony Island until 
their eggs ripened. The run of fish was normal, but favorable weather helped 
the spawn takers to collect 5,700,000 eggs. Some of the eggs were of very high 
quality, and after deducting 500,000 eggs shipped away there were hatched 
3,220,160 fry. The number of whitefish eggs taken again dropped below the 
previous season’s figures, the total number taken amounting to about 25,500,000. 
The collecting season was marked by a small run of fish and unfavorable 
weather conditions. The only area in which a scarcity of fish was not apparent 
was in Canada in the Bay of Quinte. The collection of 171,000,000 cisco eggs 
represented a moderately successful season, but here, too, it appeared that 
there was a decrease in the number of fish. Most of these eggs were collected 
in New York waters. One million three hundred and twenty-five thousand 
brook-trout eggs were received from commercial hatcheries and by exchange, 
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The fry were allotted to the various substations and to the five cooperative 
nurseries under the direction of this station or were distributed to applicants 
in New York. During the spring a shipment of rainbow-trout eggs was re- 
ceived from Michigan and incubated for subsequent distribution. A few Loch 
Leven trout also were handled. 

Watertown (N. Y.) cooperative substation—This. plant, consisting of a bat- 
tery of troughs, grinding house, and cottage is sponsored by the Jefferson 
County Fish and Game Association. In return for the use of the property and 
certain monetary assistance for fish food, etc., the bureau allotted 100,000 
trout fry to the association. At the close of the year the bureau was carrying 
about 750,000 brook and rainbow trout for its own needs. 

Barneveld (N. Y.) cooperative substation.—This is a large hatchery project 
leased by the Utica (N. Y.) chapter of the Izaak Walton League and operated 
by the bureau. At the beginning of the year over 250,000 brook, rainbow, lake, 
and Loch Leven trout fingerlings and yearlings were on hand. During the 
early fall a severe epidemic broke out, and as it seemed to be beyond remedy 
it was decided to dispose of all the stock on hand, either by distribution or by 
destroying the infected individuals. The plant was then thoroughly disin- 
fected, and about 300,000 brook and rainbow trout eggs and lake-trout fry were 
shipped in during the winter. At the close of the year the fish were doing 
well, and there was little indication of a recurrence of the mortality of the 
previous year. 

The Cape Vincent station also administered four smaller nurseries situated 
in Vermont and New York. These were uniformly successful. 

Swanton (Vt.) substation—In the fall of 1927 a 5-year agreement between 
the State of Vermont, the State of Pennsylvania, and the Bureau of Fisheries 
for the continued operation of the Swanton substation was entered into. As 
usual, the bureau was in full charge of the work. The expenses were prorated 
among the cooperative agencies, and the fry were allotted on an equitable basis, 
40 per cent being returned to parental waters, 40 per cent being allotted the 
State of Pennsylvania, 10 per cent to the bureau, and 10 per cent for general 
applications held by the State of Vermont. A new 30-foot motor boat was con- 
structed, and a number of live cars for holding fish until ripe were provided. 

Preparations for work were begun on March 15, and it was found necessary 
to conduct extensive seining operations under the ice, as it appeared that the 
fish were ripening in advance of the break-up. No trap nets were used until 
April 20, and a large percentage of the fish had spawned by that time. 
Collections were continued until May 6, when 3,275 pike had been penned. These 
produced 137,060,000 eggs, and slightly less than 100,000,000 fry were hatched 
and distributed according to the agreement. In conjunction with this work, eyed 
yellow-perch eggs were collected and hatched. The majority of the fry were 
planted in Lake Champlain, but a small percentage was distributed in other 
waters in New England and New York. 

RESCUE OPERATIONS 

This division carries on rescue work on the upper Mississippi River 
and is charged with responsibility for the bureau’s activities in the 
Upper Mississippi Wild Life Refuge. Propagation of carp and 
buffalo fish in the lower Mississippi is also part of its duties. At 
the headquarters at La Crosse, Wis., large numbers of trout are now 
propagated. General supervision of all the fish-cultural work carried 
on between the Rockies and the Appalachian Mountains is delegated 
to this division. 

La Crosse (WIs.) STATION AND SUBSTATIONS 

(C. F. CULLER, in charge) 

Several rowboats, a house boat, and a 32-foot cruiser were built during the 
year for use in the Upper Mississippi River Wild Life Refuge. Buffalo fish were 
not propagated in Louisiana during the year, but a crew carried on some ex- 
perimental hatchery work with this species in cooperation with the State of 
Arkansas. The territory covered was more extensive than last year, and the 
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number of fish handled was greater. Extensive trout-hatching operations are 
now conducted at the La Crosse station. Brook-trout and rainbow-trout eggs 
were obtained from the bureau’s stations in Missouri and Iowa and from the 
Pend Oreille County Fish and Game Commission through exchange. A number 
of Loch Leyen-trout eggs also were incubated, but the fry suffered a rather 
heavy mortality. The demand for this species in Wisconsin and Minnesota 
appears to be increasing. The Lincoln Park Aquarium at Chicago incubated 
a number of rainbow-trout eggs, the fry from which were distributed under the 
direction of the La Crosse station. Inasmuch as the capacity of the La Crosse 
station is insufficient to handle the full number of fish needed, the surplus is 
transferred to the substation at La Crosse and to the Lynxville auxiliary pend- 
ing distribution. 

Much of the time of the La Crosse station personnel is taken up in adminis- 
tering the many cooperative nurseries in that territry. Thirty-nine nursery 
projects, having a total of 49 ponds or tanks, are now in operation under the 
bureau’s direction in Minnesota and Wisconsin. The rescue operations were 
very successful. In the upper Mississippi River field 145,176,900 fish were 
handled. The usual small percentage, amounting to four-tenths of 1 per cent, 
was distributed to other waters on application. The rest of the fish were re- 
turned to parental waters. The cost of the work amounted to approximately 
$0.126 per thousand fish rescued. Certain areas formerly handled by the 
bureau were covered by the States of Wisconsin and Iowa., In connection with 
the rescue work, almost 2,000,000,000 larval mussels were released in the 
parasitic stage on rescued fish. The aggregate number of trout hatched was 
over 1,500,000. 
Homer (Minn.) substation—The construction of new boats and equipment 

and the overhauling of engines, machinery, boats, and trucks were the im- 
portant features of the work at this substation. Fish-cultural operations 
are confined to rescue work, as the water supply is unsatisfactory and inade- 
quate for the successful hatching of eggs. This work is limited, however, and 
the station is used chiefly as headquarters for construction and repair work 
on boats and as a center for work in the upper Mississippi River wild life 
refuge. It is planned to build propagating ponds in the refuge, and then the 
jocation of the Homer substation will make it the logica]) headquarters for 
the supervision of that work. 

Marquette (Iowa) substation.—During the year this substation rescued 
more than 50,000,000 fish, the territory covered including areas around Gut- 
tenberg and Buena Vista, Iowa. Mussel-infection work also was carried on. 

Bellevue (Iowa) substation.—In addition to the usual rescue work eggs of 
the buffalo fish and carp were collected, fertilized, and planted, and some mus- 
sel-infection work was done. 

Lynaville (Wis.) substation—Ten galyvanized-iron holding tanks, capable of 
holding about three carloads of fish, were added to the equipment of this sta- 
tion. These will be of material assistance to the distribution work during 
periods of low water. Electric-light lines also were installed. The work at 
this substation consists chiefly of rescuing the commercial species and the 
catfish. It also collects mussels and sends them to the field crews for in- 
fection. During April, May, and June surplus trout from the La Crosse sta- 
tion were handled at Lynxville. The results of this work are described in 
the section of this report dealing with the La Crosse station. 

MUSSEL INFECTION 

[Conducted by the Fairport (Iowa) and La Crosse (Wis.) stations in conjunction with the 
rescue of landlocked fishes] 

The customary work of infecting rescued fishes with the larvze obtained 
from gravid mussels of the commercial varieties was continued. At La 
Crosse 1,915,435,750 glochidia of various species were released on fishes, while 
at the Fairport biological station 139,069,400 young mussels were planted in 
connection with the rescue of 2,405,194 fishes and the hatching of over 80,000. 
This large number of larve was handled at a cost ranging at from a little 
over 1144 to 48% cents per thousand, depending upon the location of the work. 
The total output surpassed that of the previous year, though it did not reach 
that of some of the earlier years. 
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MARINE SPECIES 

Aggregate collections of cod, haddock, and winter-flounder eggs 
at the two stations in Massachusetts and the station in Maine ex- 
ceeded the total for last year. There was a decline in the number 
of pollock eggs taken, but approximately 50 per cent more cod eggs 
were handled than in previous years. Fertilized cod eggs were 
planted directly on the fishing grounds because it is impracticable 
to incubate them in the hatcheries. This work is prosecuted in the 
Massachusettes offshore fishery and at the Boothbay Harbor (Me.) 
station. 

BoorHBAY HARBOR (ME.) STATION 

(BE. E. Hawn, Superintendent, and J. R. B. RoGers, Acting Superintendent) 

A number of the buildings at this station, including the hatchery and resi- 
dences, were painted, and minor repairs were made to the lobster pound at 
Pemaquid. In addition, the work necessary to maintain the extensive equip- 
ment of boats, docks, and pumps was done. During the winter ice caused 
considerable damage to the pound. The steamer Gannett was again out of com- 
mission pending the provision of a new boat to replace it. The usual sum- 
mer exhibit of seals, fish, and other aquatic life was maintained. The fish- 
cultural work consisted of hatching flatfish and fertilizing and planting cod 
eggs on the spawning grounds. While collections of eggs of the former were 
not so large as in some previous years, the percentage of hatch was above 
normal and the work was very successful. An open winter made it possible 
to set fyke nets for brood fish from March 1 to April 30. Over 2,000,000,000 
fry were hatched from the 2,136,970,000 eggs handled, a percentage of over 
94. The hatchery was filled to capacity at the end of 16 days’ fishing, and 
it was necessary to hatch the surplus in floating boxes moored off the dock. 
Very successful results attended this method. On April 1 chartered vessels took 
up the collection, impregnation, and liberation of cod eggs off the harbor. 
The latter work was resumed last year after a lapse of several years. Over 
1,250,000,000 eggs of this species were handled. 

GLOUCESTER (MASsS.) STATION 

(C. G. CoRLISS, Superintendent) 

During the summer, when no fish-cultural work was in progress, the station 
boilers were retubed, and extensive repairs, amounting virtually to reconstruc- 
tion, were made to the marine railway. The station buildings were cleaned 
and painted, also. The collections of pollock eggs were the smallest in many 
years, and while the weather was responsible for this condition to some extent 
there is no explanation as to why the catches of fish were so small. 

Cod-egg collections began late, but the take of eggs was satisfactory, and 
the total number secured was above the average of recent years. While com- 
paratively few cod were caught on the inshore grounds, a very large percentage 
of them contained ripe eggs, and to this fact may be attributed the success of 
the work. It was possible to hatch all eggs collected prior to April 28, but, 
as uSual, variations in the density of the water after that time necessitated the 
planting of the eggs immediately after fertilization. A total of 741,915,000 
cod eggs was handled. 

There was no large body of haddock on the inshore grounds, so that the 
slightly more than 250,000,000 eggs taken during the season were derived 
chiefly from one boat. The spring flounder-fishing operations resulted in a 
catch of 523 adults in fyke nets. From these 221,480,000 eggs were secured. 
A very satisfactory number hatched, and the fry were planted locally. 

Arrangements to fertilize cod eggs on the offshore fishing grounds were 
made during February and March. Three spawn takers did this work, and 
the results were about the same as in recent years. Some haddock eggs were 
handled also in connection with this field work. It is notable that the haddock 
eggs were taken by otter-trawl vessels, while the majority of the cod eggs were 
secured by hand trawlers. 
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Woops Hote (MAss.) STATION 

(G. R. Horrses, Suprintendent) 

In addition to its regular work with cod and winter flounder, the station 

again undertook the propagation of mackerel during the spring. Sheathing 

and painting of walls, rearrangement of the chem-cal laboratory for more 

efficient utilization of the space, and the partitioning of two more laboratory 
rooms were done during the year. A rusted steel beam in the foundation of 
the building was replaced with a wooden one. Additional toilet facil.ties were 
installed in the residence building. All roofs were thoroughly overhauled, and 
the gas line was extended into the buildings. Bituminous coal was used sat- 
isfactorily in firing all of the boilers instead of the expensive hard coal here- 
tofore used. A new engine was installed in launch No. 30. 
A stock of brood cod was secured from traps at Newport, R. I., and from 

local hand-line fishermen. Fish to the number of 3,456, virtually the capacity of 
the retaining pool, were obtained. A boat equipped with a well was chartered 
for transferring the fish from Newport, and the losses hitherto experienced 
were largely eliminated by simply reducing the speed of the vessel to about 
twice the normal running time. Over 230,000,000 eggs were taken, which proved 
to be of average quality. Egg collections were slightly smaller than those of 
last year, though a larger number of fish was on hand. In January the first 
fyke nets were set at Waquoit, Mass., to catch winter flounder. Operations 
with this species in Rhode Island waters were discontinued because changing 
conditions have rendered it difficult and unprofitable to work in this field. A 
stock of 3,979 flounders was secured, and from January 25 to March 15 over 
695,000,000 eggs were taken from them. Hardening of the eggs was again the 
eause of considerable mortality. An attempt was made to fertilize the eggs by 
the incision method, but with little success. The flounder eggs as well as the 
cod eggs showed a slightly higher mortality under a closed-circulation water 
supply than when the open system was employed. Eggs of the mackerel were 
obtained from near-by traps, which were visited regularly for the purpose of 
securing specimens. Over 6,000,000 eggs were secured and incubated. Obser- 
vations on alewives and white perch in near-by waters were made with the 
object of obtaining data as to the practicability of propagating these forms. 
The findings indicate that the probable results would not be commensurate with 
the effort involved. The usual exhibit of live fish was maintained during the 
summer and attracted considerable attention. 

ANADROMOUS SPECIES, ATLANTIC COAST 

An unusually heavy run of shad in the Potomac River and a much 
jarger number of eggs taken at the Edenton (N. C.) station made it 
possible to increase the number of fish hatched by 100 per cent over 
jast year. The hatching of striped bass on the Roanoke River at 
Weldon, N. C., was carried on by the Edenton station. Propagation 
of the Atlantic salmon in Maine was made possible by a continuance 
of the practice of obtaining the eggs from the Canadian Government 
on an exchange basis. 

Bryan's Porint (Mp.) SUBSTATION 

(L. G. Harron, Superintendent) 

The largest catch of shad for a number of years in the Potomac River was 
reflected in a very successful season at the bureau’s most important shad station. 
The station was opened in March, as usual, and a sufficient stock of adult 
yellow perch was secured from fishermen to produce over 138,000,000 fry for 
distribution in Potomac waters. The run of shad was somewhat late in starting, 
but fish were very abundant when the run became established. Over 438,000,000 
eggs were obtained by the close of the season late in May, which yielded nearly 
41,000,000 healthy fry. This output was virtually 100 per cent greater than that 
of the previous year. 

At the close of fish-cultural operations the work of dismantling the station 
was begun preparatory to transferring it to a new site at Fort Humphreys, Va., 
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on the opposite side of the river. At the close of the year all preliminary work 
at the new site, including the construction of docks, was completed, and the 
necessary buildings were in course of erection. 

EDENTON (N. C.) STATION AND SUBSTATION 

(WILLIAM §S. VINCENT, Superintendent) 

Herring-collecting operations closely approximated the work of former years. 
Weather conditions were somewhat adverse, but over 220,000,000 eggs were 
taken. Only about 20 per cent of these hatched, but this is about the average of 
former years. It is very gratifying to report that the production of shad was 
larger than usual. The station depends upon a single fishery for its supply 
of eggs. This year only about 20,000 fish were taken, 5,000 less than last sea- 
son. However, there was a much larger percentage of ripe roe shad in this 
number, and about 8,000,000 eggs were obtained. On several occasions the col- 
lecting Jaunch was unable to reach shore, which made it necessary to fertilize 
the eggs and plant them immediately. Shad fishing in upper Albemarle 
Sound was better than for several years past. It is difficult to explain this 
condition, in view of the very poor catches of the past few years. 

From a stock of 800 adult yellow perch over 11,000,000 eggs were obtained, 
and a very large percentage of them hatched. At this station, brood yellow 
perch are placed in the ponds and bundles of small branches are distributed 
at various depths. The eggs deposited adhere to these branches, which are 
then collected and the eggs transferred to hatching jars for incubation. 

Weldon (N. C.) substationThe hatching of striped bass at this point, which 
had been discontinued since 1923, was resumed on May 1, 1928. Hatching 
equipment from the Edenton station was transferred to Weldon, and other 
necessary apparatus was furnished by the State of North Carolina, which 
cooperated in the work. The Roanoke River was extremely high, the weather 
was unfavorable, and the fluctuation in water level seriously hampered fishing 
operations. Consequently the collection of eggs was not as large as had been 
anticipated. A very good percentage of hatch was secured, however, and no 
trouble was experienced from polluted water, which was the deciding factor 
when the work was discontinued in 1923. About 7,000,000 fish were hatched 
and planted in the Roanoke River adjacent to Weldon. 

FISHES OF MINOR INTERIOR WATERS 

This numerically insignificant proportion of the bureau’s output 
consumes a disproportionate share of the funds and facilities pro- 
vided for fish-cultural work. Virtually every mile of stream in the 
country and every pond or lake of an area greater than 1 acre is a 
potential depository for Government fish, not only once but continu- 
ally, in view of the constant drain on fish life imposed by heavy 
fishing. 

It is obvious that the product of 23 hatcheries must fall short of 
meeting such a demand. The bureau recognizes further that the 
efficiency of a station can not be measured by the number of fish 
produced alone, but by the size and condition of the fish as well. 
The various trout and pond stations have therefore been put to the 
necessity of devising expedients for the production of larger fish at 
the same time that they are producing more of them. In most 
instances, where physical limitations permit, this requirement has 
been met, as the constantly increasing records of production will 
show. 

While trout can not be reared at strictly pond stations, the warm- 
water varieties can be propagated in conjunction with other forms. 
Consequently these stations are able to distribute a limited number 
of bass in addition to the trout they produce. The supply, however, 
is insufficient to compensate for the general shortage of warm-water 
varieties, and the bureau is obliged to fill requests for 15 or 20 cans 
of fish with one-third that number. 
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ROCKY MOUNTAIN TROUT STATIONS 

This group of stations, six in number, maintains a high rate of 
production but is required to take care of a very extensive range of 
territory from the coast ranges to the Middle West. As headquar- 
ters for field operations, they are able to divert surplus eggs to State 
hatcheries and other bureau hatcheries. Several of these hatcheries 
have attained new high records of production during the past year. 

BozEMAN (MontT.) STATION AND SUBSTATIONS 

(W. T. THOMPSON, Superintendent) 

Extensive development of the main station and its substations took place 
in this field during the year. A new 18-inch water-supply line was run from 
the spring to the hatchery and pond systems. This work was not entirely 
completed at the close of the year, but it will soon be finished. A number of 
rearing ponds were remodeled entirely. Extensive improvements to the super- 
intendent’s and foreman’s residences were made, and still more work along 
this line remains to be done. The old wooden bridge on the station reserva- 
tion was replaced with a new steel and concrete structure. The food house 
was moved and placed on a new concrete foundation. 

The fish-cultural work has been exceeded by the record of one year only, 
and in certain respects, particularly in the Loch Leven-trout work, the past 
year’s operations constitute a record. The development of Octomitus among 
the brook-trout fingerlings was the most serious setback of the year. Fully 
one-half the stock was lost due to this disease. The use of warmer spring 
water than heretofore resulted in more rapid growth of the black-spotted 
and rainbow trouts, and these fish were of a suitable size for distribution at 
an earlier date than in any previous year. 
Much of the success in the Bozeman field is due to the hearty cooperation 

extended by the State of Montana. Many exchanges of eggs have been effected, 
and arrangements were made in some eases for distributing fish from the 
State hatcheries, thereby effecting considerable saving in the bureau’s work. 
The State also made an outright donation of over 2,000,000 grayling eggs. All 
brook-trout eggs were received by purchase or exchange or by transfer from 
other stations of the bureau. The fingerlings on hand at the opening of the 
year exceeded 500,000, and these were distributed during the remainder of the 
year. 

There was also established on Federal land, controlled by the livestock 
experiment station at Miles City, Mont., an 80-acre bass pond. The work was 
earried on jointly by the State of Montana and the bureau’s employees, the 
State furnishing all money needed for the construction. While this pond has 
received no brood stock as yet, it will be completed in time to produce fish 
next year. 
Meadow Creek (Mont.) substation—A small cabin for the accommodation 

of spawn takers was constructed at Odell Creek during the year, and a 2-car 
garage was provided for the substation on Meadow Creek. This station has 
been equipped with an electric-power line and is now wired for both light 
and machinery. The number of Loch Leven-trout eggs collected at this point 
again exceeded previous records, with a total of almost 15,000,000 eggs. 
Nearly half of them were transferred by truck to Bozeman and other stations 
in the green stage, this method of shipment proving satisfactory in every way. 
Over 7,500,000 eyed eggs were shipped later, and the output of eggs in the 
green and eyed stages amounted to 9644 per cent of the total collection. The 
season’s operations with the rainbow trout were somewhat disappointing. 
Weather conditions during the spawning season were not markedly unfa- 
vorable, but the run of fish was small, and less than 2,500,000 eggs were taken. 
These were of excellent quality, and 90 per cent were brought to the eyed 
stage. Nearly 700,000 fingerlings of this species were returned to the parental 
waters. This station also handled native black-spotted trout, which were 
furnished by the State to be planted on a cooperative basis. At the opening 
of the year 1,500,000 eggs of this species were on hand, and the resulting fry 
were planted in near-by waters. <A consignment of 730,000 eggs was received 
in June and was on hand at the close of the year. Grayling eggs furnished 
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by the State were hatched also, and 1,850,000 fry of that species were pro- 
duced and distributed. 

Glacier Park (Mont.) substation—The 1,500,000 black-spotted and rainbow- 
trout eggs on hand at the opening of the fiscal year were hatched, and the 
resulting fry and fingerlings were distributed in Glacier Park waters under the 
cooperation of the park service. Grayling fry to the number of 725,000 were also 
planted in the waters of the park. Twenty-five thousand eyed eggs of the 
golden trout of California were furnished to this substation late in the year 
through the courtesy of the California Fish and Game Commission. These will 
be hatched and the product planted in high-altitude lakes. 

LEADVILLE (CoLo.) STATION 

(C. H. Van ATTA, Superintendent) 

The extensive equipment of the Leadville station enables the station force 
to accomplish important development work without recourse to outside assist- 
ance. During the year the water-power line was extended to the new shop 
building and connected with a water wheel for operating a sawmill and other 
machinery. The shop building, which is 36 by 50 feet and has two stories, 
was virtually completed, and foundations were laid for a large garage building. 
A sawmill outfit was purchased, and over 30,000 feet of logs were cut into 
flooring, sheathing, and molding. 

Seven field stations, consisting of private lakes of varying size and number, 
were worked for brook or rainbow trout eggs. These operations are conducted 
on a share basis, the bureau generally supplying the men and equipment and 
allotting a portion of the eggs taken to the owner of the property. Almost 
7,000,000 eggs of the two species mentioned above were secured in this manner, 
Tn addition to the work with these species, the Leadville station received ship- 
ments of black-spotted, Loch Leven, and lake trout eggs from other stations. 
One hundred thousand Loch Leven and 190,000 block-spotted trout fingerlings 
were on hand at the close of the year. 

YELLOWSTONE NATIONAL PARK (Wy0.) SUBSTATION 

(C. F. CULLER, in charge) 

Inasmuch as a crew was unable to reach the station until June 4, the major 
portion of the work in this field was done in the fiscal year 1929. The season 
was unduly late in starting, and the first eggs were taken about a month later 
than last year. Aside from the usual repairs required by buildings unused a 
great part of the year, a new pipe line almost a mile long was laid from the 
head of Soldier Creek to the site of the new hatchery to be built during the 
1928 season. An intake dam was constructed and fenced and the water con- 
ducted to a collecting basin about halfway to the hatchery site. The hatchery 
dock also was extended and repaired. 

The take of eggs, amounting to 13,300,000, was below normal, although it 
slightly exceeded that of the previous year. Over 50 per cent of the eggs were 
secured from streams of the South Arm, although 12 streams were fished. 
Distribution of fry to distant points on Yellowstone Lake was facilitated by 
placing troughs on the boat and utilizing a small artificial pump for the water 
supply. The fry can thus be transferred without loss while they are still on 
the trays. The incubation of the eggs was more successful than last year, 
approximately 88 per cent having been fertile. A continuation of the plan 
followed last year of detailing a park employee to conduct parties through the 
hatchery and explain its operations has resulted in a minimum loss of time 
from fish-cultural work from interruptions. Thanks are due to the superin- 
tendent and other officials of the park staff for their aid and cooperation in 
facilitating the operations of the bureau. 

SARATOGA (Wyo.) STATION 

(S. M. AINSworTH, Superintendent) 

Only minor repairs were made to the water-supply system, station buildings, 
and grounds, as it was anticipated that more extensive improvements would 
be made under the special appropriation that will be available during the com- 
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ing year. The collections of brook-trout eggs made by the field station at 
Big Creek Lakes were somewhat smaller than in previous years and fell’ 
short of last year’s figures by approximately 100,000. The station brood 
stock of brook trout yielded about 300,000 eggs, and a number of eggs were 
received from other stations, which made possible a satisfactory spring dis- 
tribution and left 738,000 fingerlings on hand at the close of the year. Con- 
siderable trouble was experienced with the eggs taken in Big Creek Lakes, 
and the losses were heavier than normal. A fairly satisfactory number of 
eggs was derived from the Loch Leven brood stock, although a serious loss 
occurred among these fish just at the opening of the spawning season, due to 
the clogging of a supply pipe to one of the ponds. In the Lost Creek field 
3,272,000 rainbow-trout eggs were collected, approximately 800,000 of which 
will be used for stocking parent waters. A shipment of black-spotted trout 
eggs was received from the Yellowstone Park in July, 1927, and the resulting 
fry were distributed during the fall. A shipment of early black-spotted trout 
eggs was received in April, 1928, from the State of Nevada, to be replaced 
later with eggs from the Yellowstone Park field. In this way fish are brought 
to the fingerling size much earlier, making it possible to handle them in 
conjunction with the distribution of brook and rainbow trout. The Saratoga 
station carries over a large stock of all three species, as its distribution begins 
late and is carried on through the end of the fiscal year. 

SPEARFISH (S. DAK.) STATION 

(D. C. BootH, Superintendent) 

The pond system at this station was enlarged and improved. A pipe line 
will be laid from the source of supply in the city park to the concrete ponds 
in order to increase the volume of water. A substantial concrete wall was 
built along both sides of the main-entrance driveway. The usual cooperative 
fish-cultural work was carried on with the State of South Dakota. The State 
paid for approximately 2,000,000 brook-trout eggs purchased from commercial 
dealers, and the station furnished a number of Loch Leven trout eggs, which 
were repaid with brook-trout eggs from this shipment. Over 1,220,000 fingerling 
trout were distributed in various parts of the State under this arrangement, 
and it is felt that the results obtained justify a continuation of such work. A 
number of commercial fish-cultural projects have been established recently in 
the Black Hills territory, and the station personnel has been able to render 
some assistance and advice in this work. A satisfactory take of eggs from 
the station stock of brook, Loch Leven, and rainbow trout was secured. Almost 
pe me trout of the three species were distributed from the bureau’s stock 
of fish. 

SPRINGVILE (UTAH) STATION 

(CLAUDIUS WALLICH, Superintendent) 

In addition to painting all the station buildings, certain repairs were made 
to some of the station ponds. The station brood stock of rainbow trout pro- 
duced over 1,500,000 eggs, of which about 70 per cent hatched. The distri- 
bution of the young fish resulting from these cggs was in progress at the close 
of the year. At the opening of the year there were on hand almost 500,000 
rainbow-trout fry hatched from eggs taken at Fish Lake during the preceding 
spring. By June 30, 1928, all of these had been distributed with the exception 
of 10,000, which are being reared to replenish the brood stock. 

Wild rainbow-trout eggs were taken on April 10 at Twin Creeks. As this 
collecting field is conducted in cooperation with and under the supervision of 
the State of Utah, the total number of eggs collected (about 6,000,000) was 
divided between the two agencies, the bureau receiving 1,523,000 eggs of average 
quality as its share. A number of eggs were shipped to Honolulu, and the fry 
from the remaining stock are being reared for fall distribution. While the 
rainbow-trout eggs were being taken, a number of fish that appeared to be 
silver salmon were noted. These fish were in poor condition, and a number of 
eggs that were taken and fertilized failed completely to show any development. 

Brook-trout eggs were collected in the Twin Creeks field in October and 
November. The run of fish was good, and 2,606,000 eggs were secured for the 
bureau’s work in addition to about 4,300,000 allotted to the State. All but 
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800,000 of the bureau’s eggs were shipped to other points. A great many of 
the fry hatched from the eggs retained at this station died, but those that 
survived developed well and were reared to fingerling No. 2 size and distributed 
in the spring. Eggs from the same lot shipped to the Saratoga station failed to 
develop this trouble, and the heavy mortality can not be explained. 

On July 28, 1927, a cloudburst caused the Rock Canon Creek to overflow its 
banks and flood the station grounds, which were covered with a thick layer of 
mud; but the water supply was so situated that it was not affected, and 
apparently no fish were lost. 

NEW ENGLAND TROUT AND SALMON STATIONS 

The intensive drain upon waters of the populous northeastern 
section must be counteracted by the output from the hatcheries 
situated in Maine, New Hampshire, Vermont, and Massachusetts. 
The Craig Brook (Me.) station is the only agency in the United 
States, outside of several of the Maine State hatcheries, that handles 
the Atlantic salmon. It is also one of the few hatcheries that 
propagates the landlocked salmon. 

HARTSVILLE (MASS.) STATION 

(E. P. THompson, Acting Superintendent) 

Attention to routine work and necessary maintenance and repairs to build- 
ings, equipment, and grounds constituted the only activity, outside of fish- 
cultural work, of the Berkshire hatchery. The spring-water supply was above 
normal in abundance during the spring months, and it is believed this was the 
cause of producing a very Satisfactory output of fry and fingerling fish. The 
station brood stock of brook trout yielded approximately 275,000 eggs, and from 
these and a lot of eggs purchased from a commercial fish-culturist approximately 
300,000 fry were obtained. A number of rainbow-trout fingerlings held over 
from the previous season were distributed, as were a lot of lake-trout finger- 
lings. The station received 500 adult horned pout and about 100 smallmouth 
black bass. Weather conditions during the spring appeared to militate against 
obtaining favorable results from the latter. In contradiction to the usual 
situation at this station, there was only a normal loss of fry after hatching, 
and the fingerlings showed good growth and only slight losses at the close of 
the year. A carload shipment of brook trout to Pennsylvania was made during 
the spring, and the station distribution was carried on intermittently to the 
close of the year. 

Crate Brook (ME.) STATION AND SUBSTATIONS 

(GEORGE N. MONTGOMERY, Superintendent) 

Extensive improvements to the buildings, grounds, and water supply were 
made during the year. A sluiceway was constructed in Craig Brook to handle 
the brook flow, and a flume was built to conduct water from the intake tank 
at the brook for the south ponds. Four ponds in the above system that had 
been out of service for a number of years were dug out and cement inlets 
and outlets supplied. On the west side of this system five similar ponds were 
likewise put in usable condition. A dam across Craig Brook near the lower 
hatchery was completed, and by the installation of racks and screens a race- 
way capable of handling at least 50,000 fish was formed.. Repairs were made 
to the main cement supply dam, and the reservoir above this is now available 
aS a, rearing pond. In addition to this and other work, which materially 
increased the station’s capacity, the buildings were kept in good repair and 
many minor improvements effected. 

Brook-trout eggs obtained from the station brood stock amounted to almost 
1,500,000, and more than 1,100,000 of these hatched. All of these fish were 
distributed at various ages, with the exception of 73,600 that are being held 
over for distribution in the fall. A number of brook-trout eggs from commer- 
cial sources and from exchanges also were handled, giving additional finger- 
lings for distribution. The station opened the year with more than 250,000 
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brook-trout fingerlings carried over from the previous year. These were dis- 
tributed in the fall of 1927, with the exception of the small number reserved to 
keep up the station brood stock. All of the 42,070 landlocked salmon on hand 
at the ‘beginning of the year were distributed. A small number of landlocked- 
salmon eggs were obtained during the fall collections at Green Lake and Grand 
Lake Stream auxiliaries, as well as over 200,000 from the State hatchery at 
Caribou, Me. Slightly over 100,000 fingerlings of this spec:es remained on hand 
on June 30 for distribution later in the year. 
A few Atlantic-salmon fingerlings on hand at the beginning of the year were 

distributed. Over 1,500,000 eggs of this species were received during the win- 
ter from the Canadian Government. Several shipments of 50,000 eggs were 
made to various State hatcheries in Maine. The fingerlings resulting from 
the eggs retained at the station exceeded 1,000,000, and these were distributed 
during the spring by the fisheries car and by the State wardens in suitable 
streams in eastern Maine. Small numbers of smallmouth black bass and white 
perch were secured in Green Lake and furnished to applicants in other parts 
of the State. The collection of humpback-salmon eggs from Dennys River 
was discontinued, as it was felt that the small demand for these fish could be 
adequately taken care of through natural reproduction. 

Grand Lake Stream (Me.) substation—The development of this station into 
an important auxiliary of the Craig Brook station has continued. Three new 
rearing ponds were constructed in an old canal. Hach one, being approximately 
25 by 100 feet, will carry 65,000 to 75,000 trout or salmon fingerlings. Similar 
ponds previously constructed have given splendid results. A new woodshed 
was constructed. 

During the early part of the year 160,000 landlocked-salmon fingerlings held 
over from the previous year were distributed. Collections of eggs of this 
species were begun in October, but as usual the closing of the gates at Grand 
Lake Dam dispersed the fish and reduced the size of the take somewhat. The 
final figures showed a total of 739,550 eggs. Among the fish taken was a very 
large number of young males weighing about a pound and a number of small 
females spawning for the first time. This is a source of gratification, as it 
indicates the effectiveness of the stocking done in the past. In late November 
a heavy mortality of eggs occurred, particularly among the older ones. 'Treat- 
ment with glacial acetic acid was effective in immediately checking the loss. 
One hundred and seventy-five thousand fingerlings were placed in the rearing 
ponds, and the remaining survivors were distributed during the spring. The 
year opened with 50,000 brook-trout fingerlings on hand. These were distributed 
shortly afterwards, because the rising temperature of the water made it in- 
expedient to hold them. The station received 350,000 brook-trout eggs from com- 
mercial dealers in the fall. The majority of the fish hatched from these were 
liberated as advanced fry, but over 100,000 were retained in the rearing ponds 
for subsequent distribution as larger fingerlings. All reports indicate that past 
stocking has been effective and that catches of brook trout are very satisfactory. 
This substation has only one statutory employee, and the increase in the number 
of fish handled emphasizes the need for another permanent man. 

Green Lake (Me.) substation—With the exception of the collection of 
approximately 25,000 landlocked-salmon eggs and a few bass, this station was 
on an inactive basis. The old boathouse was torn down. 

St. JOHNSBURY (VT.) STATION 

(A. H. DINSMORE, Superintendent) 

The November floods damaged the intake for the water supply from Sleeper 
River. It was necessary to make temporary repairs on the dam in order to 
operate the hatchery during the winter, and permanent repairs will be made 
as soon as possible. At the main station a large number of brook-trout eggs 
secured from the York Pond substation and from commercial dealers by pur- 
chase or exchange were hatched and the fish resulting therefrom distributed in 
the advanced-fry stage. Approximately 600,000 brook-trout eggs were hatched 
for two local fish and game associations. A few steelhead eggs of poor quality 
were taken from station stock, and a small number of salmon eggs transferred 
here were hatched. The station also cooperated with the State of Vermont 
in taking lake-trout eggs at Lake Dunmore, but the results were not up to 
expectations. 
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York Pond (N. H.) substation——The construction of a commodious extension 
to the mess camp was begun at this station. In continuation of the extension 
of the pond and ditch system, several thousand feet of new pipe line were laid 
to the power house and hatchery and to a proposed new pond. One of the 
canals was extended and strengthened. Two new ponds were constructed and 
a third started. New raceways were laid out, and the hatchery capacity was 
augmented by three new double troughs. 

With regard to fish-cultural work, 1,600,000 brook-trout eggs were collected, 
which is about three times as many as were taken last year. The brood stock 
vas carried through with virtually no loss. Approximately 10,000 wild fish 

were caught by hook and line and reserved for future brood stock. Adult 
fish were removed from the stock ponds with traps, seines, and by the use of 
quicklime to stupefy them after the ponds had been drawn down. An unusual 
degree of success attended the rearing of the young fish. It is thought that 
losses among them were held to a minimum because it was possible to control 
the temperature of the water by means of a new supply from Cold Brook. At 
the close of the season many fish were being held in water having a tempera- 
ture of 65°, with no detrimental effect. Small females were left in the race- 
ways and allowed to spawn naturally, with the result that a considerable 
number of fry were secured in this manner. 

NasHvua (N. H.) STATION 

(J. D. DEROCHER, Superintendent) 

One of the major items of repair work at this station was the completion of 
the upper supply pond by grading the shores. Part of the pipe line from this 
pond to the nursery ponds was laid, and a new bass pond was completed with 
the exception of placing sand and gravel along its margins. The station 
carried a brood stock of both brook and rainbow trout, and during the fall 
the former yielded 136,160 eggs while 315,190 eggs were obtained from the lat- 
ter. A small number of rainbow-trout eggs also was taken from wild fish at 
the Lebanon (N. H.) collecting station in the spring. Over 1,000,000 brook- 
trout eggs were obtained from commercial hatcheries and by exchange. 
Extremely heavy losses were experienced with both the brook and the rain- 
bow trout, so that the distribution was somewhat limited. However, the distri- 
bution of the brook trout as a whole for the year was fairly satisfactory, and 
the fiscal year opened with 522,245 fingerlings No. 2 on hand. There were also 
almost 100,000 fry and fingerling rainbows in stock at that time. AI fingerlings 
of both species were distributed in the fall of 1927. During July, 1927, about 
15,000 smallmouth bass fry were collected from near-by waters. A few catfish 
also were handled. Almost 10,000 landlocked-salmon fingerlings were on hand 
at the close of the year. 

COMBINATION TROUT AND POND STATIONS 

The production of warm-water species at this group of five sta- 
tions is supplemental to the propagation of trout. They are situ- 
ated near the border line for cold-water fish and consequently meet 
a demand for fish adapted to widely varying conditions. The indi- 
vidual reports show that a high rate of production of incompatible 
species at the same hatchery can not be maintained. 

ERWIN (TENN.) STATION 

(A. G. KERSECKER, Superintendent) 

During the year the station plant was improved by the construction of 
approximately 500 feet of concrete wall to protect the pond embankments. Two 
terra-cotta pipe lines were laid to provide additional water for some of the 
ponds. The construction of a new highway through the station grounds has 
caused the surface wash to enter the supply canal and ponds. Wooden outlets 
and drains were replaced with new ones of concrete. Several thousand cubic 
feet of mud and filth deposited by this wash were removed from three of the 
ponds. A new galvanized-iron roof was put on the carpenter shop. While the 
improvements made during the past year have to some extent offset the damage 
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caused by the new road, it will be necessary to make further changes and 
particularly to build a concrete basin for retaining the water before the trouble 
can be eliminated completely. 

Over 1,000,000 rainbow-trout eggs were taken from the station brood stock 
between the months of November and February. Two lots of brown-trout eggs 
were incubated at the station for private parties. All brook-trout eggs handled 
were purchased from commercial dealers, and an average number of fingerlings 
was produced. The output of rainbow trout was considerably larger than 
usual. With regard to the production of pond fish, heavy rains retarded the 
distribution and probably cut down the output. Approximately 34,000 fry and 
fingerling largemouth bass were distributed, and it is estimated that about 
20,000 remained in the ponds at the close of the year. An average production of 
rock bass and sunfish is expected. The station cooperated with other depart- 
ments of the Government by furnishing large numbers of tadpoles to the 
Chemical Warfare Service at Edgewood, Md., and to the Pharmacological Service 

in Washington, D. C. 

MANCHESTER (IOWA) STATION 

(G. H. GiLu, Superintendent) 

Over twice the number of rainbow-trout eggs that were secured in the previous 
year were taken from the station brood stock this season. A particularly inter- 
esting occurrence was the production of a large number of eggs of the highest 
quality by the 214-year-old trout. Operations with the smallmouth black bass 
and other pond species were not very successful. During the year 785,000 brook- 
trout eggs were procured from commercial hatcheries, but an epidemic of gill dis- 
ease occurred among the resulting fingerlings. At the close of the year approxi- 
mately 100,000 rainbow-trout fingerlings and 235,000 brook-trout fingerlings were 
on hand. The ponds for the warm-water fishes were lined during the season, 
and four new metal hatching troughs were added to the station equipment. 
Considerable work was accomplished in the construction of cement walks, steps, 
ete., and the pond system was improved by the construction of dikes and the 
building of cement supply cribs and outlets. 

NrosHOo (Mo.) STATION AND SUBSTATION 

(W. H. THOMAS, Superintendent) 

In December a special appropriation became available for making improve- 
ments to the Neosho station. The superintendent’s residence was repaired 
extensively both inside and outside; the house was rewired and the interior 
refinished. Improvements were made to the annex building, also. The grounds 
were beautified by planting trees and flowers, the entrance approach was 
widened, and new concrete walks were constructed where needed. A diminution 
in the spring-water supply is ascribed to the clogging of the line with sediment. 
Some difficulty has been experienced with the drain lines from the ponds. 
Extensive improvements were made to the pond system. 

The rainbow-trout brood stock was segregatde according to age, and it was 
found that eggs from the younger fish were of much better quality than the 
others. All rainbow brood stock over the age of 3 years was planted. Infection 
with the parasite gyrodactylus gave rise to considerable trouble among the 
fingerlings, but treatment served to bring it under control. The station dis- 
tributed about 233,000 rainbow and Loch Leven fingerlings and handled sey- 
eral million eggs from the station brood stock and from Bourbon substation. 
There was a continuation of the difficulty arising through seepage from the 
ponds containing warm-water fish. It was attempted to make the ponds more 
productive by fertilizing them and allowing them to remain dry several weeks 
during the winter. The production of bass during the spring of 1928 was 
rather disappointing. Approximately 17,500 fingerlings were collected, but 
the muddy water rendered it impossible to determine how many more remained 
in the ponds. Rock bass, crappie, and sunfish also were handled, but it is 
evident that the production will be limited. Sixty adult channel catfish were 
transferred to the station in the hope that they would propagate. The majority 
oe lost during the winter, and it was necessary to plant the rest in local 
waters. 
Bourbon (Mo.) substation.—This cooperatively operated substation produced 

rainbow-trout eggs of good quality, the season’s collection being the largest 
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since the bureau began to operate at this point. Parasitism by gyrodactylus 
caused trouble with the fingerlings at this substation. Heavy rains in June 
caused the water to rise and resulted in the loss of some fingerlings. It is 
possible, also, that a few of the larger fish escaped. At this station horse 
meat was fed instead of the usual sheep liver. 

Langdon, (Mo.) substation—The number of warm-water fish obtained from 
the ponds at this station exceeded that of the previous year, but it did not 
equal earlier records. This may be due partly to the fact that the ponds were 
flooded in August, during which time many fingerlings escaped. 

WHITE SULPHUR Sprines (W. VA.) STATION 

(Epwarb M. HAYNES, Superintendent) 

The year’s work reached a new high level in the number of eggs and fish 
handled, which totaled 6,238,000 and was 1,416,000 in excess of the number 
handled in the previous year. No changes or expansions of importance were 
made to the plant. The painting of most of the buildings constituted the most 
important work in the way of routine maintenance. One cooperative trout 
nursery was operated under the supervision of this station. The usual coop- 
erative arrangement with the State of West Virginia, whereby the bureau 
incubated over 1,000,000 eggs for the State in return for a share of the fry, 
was continued. Virtually all the brook-trout eggs handled were purchased or 
received by exchange. From the 2,400,000 received, 2,000,000 fish were had for 
distribution. Some feeding experiments with brook trout were conducted. 
The station has built up a brood stock of Loch Leven trout, which supplied 
oyer 375,000 eggs of high quality. A shipment of this species from the Boze- 
man (Mont.) field was handled for the State of West Virginia, and some 
were kept to meet the bureau’s needs. The Loch Leven brood stock will be 
increased until it is large enough to take care of the needs of this station. 

All rainbow-trout eggs were taken from the station brood stock, which has 
been built up so that it yields over 3,000,000 eggs. The eggs are secured from 
2, 3, and 4 year old fish. The quality of the eggs was hardly up to that of 
former years, but a good output of fish for distribution was attained and a 
number of egg shipments were made, including four to Costa Rica, Peru, 
Switzerland, and Germany. A noteworthy carload shipment of 315 pails, 
carrying 465,000 fish, was made during the distribution of the fish belonging to 
the State of West Virginia. 
The pondfish work was again affected by extreme variations in the weather. 

A moderate production of rock bass of the previous season’s hatch was secured 
during the fall distribution. As has been the case for several years, there was 
no production of sunfish of any consequence in spite of every effort to secure 
them. The same unfavorable climatic conditions affected the production of 
bass, limiting the spring distribution to about 382,000 fish. It is believed that 
at least 20 nests were lost from this cause. It is hoped that a fair stock of 
fingerlings remains in the ponds. 

WYTHEVILLE (VA.) STATION 

(C. B. Grater, Superintendent) 

The usual work of keeping the station and grounds in good condition was 
done by the station force. This work would have cost about $2,000 if it had 
been performed by employees especially hired for the purpose. Considerable 

suecess attended the fish-cultural work, and an unusually large number of 
rainbow-trout eggs of high quality was obtained. The season’s work was 
marked by the absence of an outbreak of octomitiasis, which usually appears 
during the spring. Consequently, an excellent stock of fry and fingerlings was 
obtained. An epidemic of octomitiasis attacked the yearling fish retained for 
brood stock. After thorough sterilization of equipment the trouble seemed to 
have been checked, but it was necessary to replace the lost fish with 3,000 from 
the Erwin (TYenn.) station. There was also some loss of adult brood fish during 
the spawning season due to an attack of furunculosis. Treatment with 
potassium permanganate served to abate this in some degree. 

This station has engaged in the development of cooperative nurseries in con- 
junction with the State of Virginia, and several of these units were established 
and supplied with fish, while sites for several others were inspected. Fish 
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already distributed were from 80 per cent of the eggs collected, while 3.54 per 
cent remained on hand at the close of the year. The brook-trout eggs purchased 
from a commercial producer were unsatisfactory in that the losses of fry 
amounted to about one-third of the total number. Sufficient fingerlings were 
obtained, however, to meet the normal demands and to provide a small stock 
for several of the rearing pools adapted to this species. 

Although the brood stock of largemouth bass was increased considerably, 
only a limited number of fish was produced, because climatic conditions were 
not right. Five thousand nine hundred fish produced in the previous year were 
distributed. The conditions affecting the largemouth variety also militated 
against a satisfactory production of the smallmouth form and _ likewise 
retarded the development of daphnia, which is food for the young. Only about 
*6,000 fish were distributed, but a number of fry were held over for distribu- 
tion in the fall. A considerable number of rock bass were handled, as well as 

limited quantities of sunfish and catfish. 

PONDFISH STATIONS 

Some of the hatcheries in the Southern States again exceeded 
previous records. Pond stations, however, are particularly suscepti- 
ble to unfavorable weather, which has reduced the output in several 
instances. The pond area has been extended and the water supply 
improved wherever possible. 

CoLtp SPRING (GA.) STATION 

(CHARLES A. BULLOCK, Superintendent) 

A number of the ponds at this station were enlarged, some were consolidated, 
while in others the old wooden overflows were replaced by a new device made 
of conerete. Several hundred feet of concrete flume, 3 feet in diameter inside, | 
were constructed with the view of consolidating two of the ponds. A ditch 
leading to a highway culvert had been washed out, and it was necessary to 
construct a concrete flume to take its place. This flume is over 500 feet long, 
and the inside diameter is 4% feet. Leaks in the water-supply system made 
other improvements necessary. Most of the station buildings were painted. 
All ponds were heavily limed during the winter, and as a result there has been 
a marked diminution in the growth of detrimental plants, and several of the 
ponds, which had been virtually worthless previously, produced a number of 
fish. While no new adult brood bass were secured during the year, the pro- 
duction was kept up by the addition of some cull stock and some young fish 
taken from the station rearing ponds. The year’s output of largemouth bass 
was slightly less than 300,000. 

The Harris substation was maintained as usual except that the former practice 
of feeding the adult fish was abandoned. By drawing the ponds down quickly 
and eliminating seining operations a very satisfactory production of bream 
was secured and at a much lower cost as compared with previous years. Due 
to the depredations of bass that escaped into one of the bream ponds, the pro- 
duction of bream at the main station was small, the yield being about 53,000 
from the two ponds devoted to that work. A similar accident reduced the pro- 
duction of catfish, only about 7,000 fingerlings having been obtained from a 
brood stock of 100 adults. 

EpentTon (N. C.) STation 

(CW. S. VINCENT, Superintendent) 

A new wire fence was placed along the boundary of the station grounds 
adjoining the new State highway, which connects the hatchery directly with 
the town of Edenton. The electric-light line, formerly conducted under the 
creek by a submarine cable, was replaced by a line carried along the new 
highway. Considerable repairing of the station vessels was necessary to keep 
them in running order. 

The fish-cultural work of the past season was quite successful, although the 
pondfish work did not produce as good results as could be desired. Small ship- 
ments of sunfish and crappie were made, but the bass work in the spring of 
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1928 was below normal, due to unfavorable weather conditions. The first 
collections of fry were made 30 days later than usual, and the spring shipments 
numbered only about 47,000. The fish were somewhat larger than usual, and 
it is expected that when the ponds are drawn in the fall it will be found that 
the production of fingerlings was satisfactory. 

LOUISVILLE (Ky.) STATION 

(CHARLES W. BURNHAM, Superintendent) 

This station, which is the bureau’s chief agency for the propagation of 
smallmouth bass, was operated successfully, although the output of fish did 
not equal the record of some earlier years. It was found necessary to build 
a concrete foundation under the hatchery building in order to prevent the com- 
plete settling of the structure. The residence buildings were painted, and other 
minor improvements to the buildings were made. Some new concrete walks 
were laid, and the station roads and driveways were regraded and made 
passable in wet weather. This station had a brood stock of 100 adult large- 
mouth bass, but the output of fingerlings, for some unexplainable reason, 
was very small. However, the brood stock of 400 adult smallmouth bass, 
divided among four *4-acre ponds, produced over 500,000 fry and almost 5,000 
fingerlings. While this does not constitute a record output, it is well up to the 
average. Efforts to augment the brood stock by transferring adults from Lake 
Erie were hindered by heavy mortality experienced shortly after the fish were 
received. The station has one pond devoted to the production of sunfish, but 
virtually every fish of this species was lost, due to an epidemic of some sort, 
which apparently was introduced with stock brought from the Mississippi 
River. A small number of rock bass was produced, and a few channel catfish 
were collected for filling applications. 

MAMMOTH SPRINGS (ARK.) STATION 

(DELL Brown, Superintendent) 

Outside of painting and the construction of concrete floors and porches, 
few improvements were made to the buildings. One of the ponds was deepened 
and extended, and a new pond was virtually completed at the end of the year. 
The latter will be supplied from a new well by means of a pump capable of 
furnishing 100 gallons per minute. 

Although an excellent stock of adult smallmouth bass was on hand, spawning 
was retarded by extremely unseasonable weather in the spring. A few nests 
established late in the spring produced about 68,000 fingerlings, approximately 
one-third the number that should have been obtained. A little better success 
attended the hatching of the largemouth bass, particularly those nests that 
lay in deeper water. About 66,000 fingerlings were shipped and 40,000 remained 
for fall distribution, a normal season’s output. A satisfactory distribution of 
rock bass was made from the previous season’s hatch. A brood stock of 100 
sunfish also produced about 85,000 fingerlings for distribution. 

This station engaged in rescue work in the overflowed area in Arkansas 
following the big flood. This work was carried on in cooperation with the State 
of Arkansas, and over 8,500,000 fish were returned to parental waters. At the 
close of the year the superintendent was detailed to supervise the construction 
of a large bass hatchery that is being established by the State of Arkansas. 

ORANGEBURG (S. C.) STATION 

(G. W. N. Brown, Superintendent) 

The most important improvement made during the year was the building of 
a concrete tank to hold fish before shipping them. The water was taken from 
a spring previously used for holding such fish, its flow having been increased 
materially by excavating. An electric pump was installed to pump water into 
a storage tank, which is to be utilized to increase the flow of water while the 
fish are being held. 

Weather conditions were very unfayorable to the propagation of pondfishes. 
Fish hatched early in March apparently were killed by a sudden cold spell 
Heavy rains in April increased the handicap, with the result that only 167,430 
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bass could be distributed. It is believed, however, that a considerable num- 
ber of fingerlings remained in the ponds, which may be shipped later. 

The fall distribution of bream was Satisfactory, and many applications for 
them were filled. The brood stock was increased, and it is expected that the 
output from the spring hatch will come close to making a record for this 
station. A few warmouth bass, crappie, and catfish also were batched and 
supplied to applicants. 

San Marcos (TEx.) STATION 

(O. N. BALDWIN, Superintendent) 

At the San Marcos station many improvements were made during the year. 
The roof of the superintendent’s residence was reshingled, and the interior 
was refinished. The foundation of the apprentice fish-culturist’s cottage was 
reset, a new porch was built, some new roofing put on, and preparations were 
made to repaint it. The most important work was the reconstruction and 
enlargement of the ponds. Six ponds were consolidated or enlarged by deep- 
ening or raising the banks, by which several acres more of water surface 
were secured. A ditch was constructed and an embankment raised to prevent 
highway drainage from flooding the grounds and ponds. A new entrance gate- 
way was constructed, and the piping in several ponds was relaid to provide 
individual connection with a concrete reservoir and improving the system 
materially. 

A rack was started in a slough of the San Marcos River with the object of 
utilizing the area as a bass pond. It was necessary to remove considerable 
vegetation. The dwellings were wired for electric lights, and plans were made 
to extend this service to all the buildings as soon as possible. 

A stock of brood bass was obtained from a fishing club in return for a 
stock of fingerling bass to be supplied later. The station has concentrated on 
the work of raising a larger number of fingerlings than heretofore, and the 
production of such fish increased approximately 30 per cent over earlier years. 
A smaller number of fish was obtained, but there were more cans of fish and 
more applications were filled. The output of sunfish has been reduced, due 
to lack of pond space. Few crappie are raised at the station, the majority 
being obtained from stock ponds in the adjacent country. The drying up of 
one of these ponds materially reduced the output during the past year. A 
brood stock of rock bass was reared at the station, and it appears that the 
spring hatch may permit a large output of fingerlings in the fall. Warmouth 
bass also are being produced in limited quantities. Other species handled 
were the green sunfish and the so-called Rio Grande perch. 
New Braunfels (Tezx.) substation.—This substation, sponsored by the town of 

New Braunfels, was moderately successful, having produced an output of almost 
30,000 bass and sunfish. 

Medina Lake (Teaz.) substation.—This field station handles rainbow trout 
as well as pondfish. Due to the bad condition of the ponds, with attendant 
difficulty in holding water, the usefulness of the substation is questionable. 
The season’s output was limited, and unless considerable work can be done 
in the way of reconstruction, it would be advisable to cease operations here. 

Fort Worth (Tex.) substation.—At this station, which is newly established, 
five ponds have been built. This work required raising of over 1 mile of em- 
bankment. Several thousand feet of piping were laid, and the new banks were 
sodded with Bermuda grass. Heavy rains were detrimental to the latter work. 
At the close of the year there remained to be completed concrete outlets: and 
intake boxes. The plant probably will be ready for the production of fish 
in 1929. : 

TUPELO (MiIss.) STATION 

(CHARLES R. WIANT, Superintendent) 

During the year three new ponds having a total area of 8.77 acres were 
put into use. With these ponds, the previous pond acreage of the station 
has been more than doubled. A new centrifugal pump connected with a new 
well 432 feet deep was installed for feeding the pond system, and by means of 
this equipment a water supply exceeding 500 gallons a minute was made 
available. A new pump house was constructed. A new heating system was 

27787—29-——4. 
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installed in the superintendent’s residence, and minor repairs were made. 
The output of black bass exceeded the highest previous record by over 100,000. 
The year’s distribution amounted to over 1,000,000, Tupelo being the first of the 
bureau’s pond stations to attain this figure. Observations of the bass indicate 
that the age and vigor of the brood fish rather than the number available is 
the most influential factor in determining the output. It appears, however, that 
50 bass to the acre is productive of the best results. Twenty thousand bass fry 
are being retained for fall distribution. 

A number of reports were received indicating that plants of fry in new ponds 
gave very satisfactory results. Two species of sunfish were propagated in two 
special ponds and in the bass ponds, and 57,000 more than were needed to fill 
applications were obtained. A few warmouth bass and catfish also were 
handled. During the year, 728 separate applications were filled and a surplus 

of catfish was distributed. 
A new substation at a leased pond near Aliceville, Ala., was established 

in the course of the year for the production of bass and sunfish, and a man was 
detailed there during the latter part of the year. The fish-rescue station at 
Friars Point, Miss., was in operation from July to October, and a somewhat 
larger number of fish than usual was handled, due to the terrific spring 

floods. 

LAKELAND (Mp.) PoNpDS 

[Under direction of Washington office] 

The operation of these leased ponds was more successful than for several 
years past. All fish were distributed as fingerlings, and over 75,000 good-sized 
fish were secured from the five ponds comprising the tract. Approximately 
30,000 of these were largemouth bass, and the rest were sunfish and crappie. 
The ponds were heavily stocked with golden shiners and goldfish as forage fish, 
and this abundant food supply brought about splendid growth as forage fish, 
At the conclusion of the distribution in late October, the ponds were left bare 
for the winter and the brood stock was increased to 525 bass, about 70 
crappie, and 50 bluegill sunfish from the Mississippi River. These wintered 
well and were distributed in the various ponds in the spring. For some 
unknown reason spring spawning appeared to be limited, and the stock of 
fingerlings in the ponds at the close of the year was considerably smaller than 
in the summer of 1927. 

CENTRAL STATION AND AQUARIUM, WASHINGTON, D. C. 

[L. G. HARRON, in charge] 

For the benefit of the visiting public, efforts were made during the season 
to keep on hand a supply of the various species of fish eggs propagated by the 
bureau. These were from chinook salmon, rainbow trout, and cisco. <A total 
of 1,396,275 of these eggs was received, and 1,320,000 fry obtained from them 
were distributed. The following fishes, produced at Lakeland, Md., and other 
stations or collected from the Potomac River, were received and distributed : 
29,885 largemouth black bass, No. 3 fingerlings; 22,975 crappie, Nos. 2 and 3 
fingerlings ; 36,025 sunfish, No. 2 fingerlings; 16 adult smallmouth bass; 1,500 
eatfish, fingerlings No. 2; 265 yellow-perch yearlings; and 800 yearling roach. 
One thousand nine hundred and fifty-two fish of 35 species were exhibited in 
the aquarium during the year. 

Part 2.—DISTRIBUTION OF FISH AND FISH EGGS 

[. C. Fearnow, Superintendent of Fish Distribution] 

The output of the bureau’s stations—7,036,317,200 fish and fish 
eggs—exceeded that of last year by over half a billion. Increased 
outputs were had of some of the most valuable species, such as the 
shad and cod. Over 71,000 more fingerlings were produced in 1928 
than in 1927, also. The increased output of fingerlings represents 
15,000 cans of fish, or approximately 30 carloads. To transport the 
entire output for the year would require nearly 125,000 regulation 
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containers, or 2,500 carloads. A large proportion of the fry and 
fingerlings were planted in waters in “the vicinity of the hatcheries 
or released from the rearing stations into streams without resorting 
to shipment by rail. This is particularly true of the commercial 
species and rescued fishes. 

Shipments of fish eggs were made to Costa Rica, Cuba, Ecuador, 
Germany, Peru, and Switzerland. About 95 per cent of the year’s 
output consisted of eggs and fry of the commercial species, and 
virtually all of these, ‘with the exception of the comparatively few 
furnished State fish commissions, were planted in the waters from 
which the eggs were obtained. Included in this classification are the 
glut herring, ‘whitefish, cisco, salmon, pike, perch, yellow perch, carp, 
buffalo fish, cod, haddock, ‘and winter flounder. The species dis- 
tributed to interior waters are the brook tr out, rainbow trout, black- 
spotted trout, and Loch Leven trout, the smallmouth black bass, large- 
mouth black ‘bass, crappie, rock bass, bream, and catfish. While the 
number of other fishes delivered represents but a small percentage of 
the entire output, at the time of shipment such fish were quite large 
and the distribution was a difficult problem. Fry of the commercial 
species are carried 50,000 to 100,000 to the pail, while not more than 
one hundred and fifty 3-inch fish can be carried in one of the regula- 
tion containers. 

The trout distribution has become exceedingly heavy at the bureau’s 
trout-producing stations, due to the establishment of a large number 
of cooperative nurseries in a number of the States. Small trout are 
delivered during May and June and are reared until they are 3 or 
4 inches in length, when they are planted in suitable local waters. In 
addition to. the general distribution to applicants during the spring 
and early summer, approximately 15 carloads of trout were delivered 
to cooperative projects in Pennsylvania, West Virginia, New York, 
Virginia, Minnesota, and Wisconsin. 
The following table shows in summarized form the distribution of 

fish and fish eggs during the fiscal year to applicants in the United 
States and its territories. It also shows the plants of fish made by 
the bureau in public waters of the country in connection with-the 
propagation of commercial fishes and the salvage of fish from 
temporary public lands. 

Summary, by species, of the distribution of fish, fiscal year 1928 

State and species Number | State and species | Number 

| 
Alabama: Arkansas—Continued. | 

(CONN) Wee Re eee ake ee Sa 920 AGI DOWAULOUss sass ee | 37, 400 
(CHR fo ONDE = 548 ee en Tees 3, 780 Crap Dies #25 ieee oo AEST t 1, 850 
Largemouth black puscueee ea 223, 890 Largemouth black bass_________- 91,715 
Sunrise ae sks ee Se hh 72, 875 Smallmouth black bass__________ 35, 000 

Alaska: Rock Dasss-s2 554! sen Ce SS ey | 42, 200 
Sockeye salmon.-=_ === {528 Us 12, 967, 000 PUTS nese eee Pee ce 32, 275 

mBrook touts 45s Sees 28, 000 SWellow:7perchs 2) ee ye ae 100 
Arizona: California: Chinook salmon________- 6, 559, 700 

VaimOwWACrOUte. a5 re 6,000 || Colorado: | 
TOOK INOUGS oe ee 10, 000 AT TS His settee he a 8, 000 
Largemouth black bass__________ 1, 000 |, Ren DOW rOMtess ee ae 548, 750 
Suntish es! eet eyed oe 225 || Black-spotted trout__-_.— 72) 254, 600 

Arkansas: Mochibeventmoutos---2- 22-0 206, 000 
Wathishisse. 2 ao: want een ae 1, 250 AK OMrOUURE soo Se) Ee eee 166, 000 
PSU ALO MISH srs sae ell pee | 8, 392, 000 BTOOK TOU Tet a oe ee | 4, 548, 100 
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Summary, by species, of the distribution of fish, fiscal year 1928—Continued 

State and species Number State and species 

Colorado—Continued. 
Grape. 2. - 5-2. 525= =e = 2 == Se 
Largemouth black bass__-__-___- 
Sunfish< i229 ee ee eee 

Connecticut: 
Catfish! eS P ee oe see el 

Brookitrontssseeee eS eee 
Crappie--. --2-s5-65-5 = ee oe 
Largemouth black bass___-______ 
Sunfish. 225.2 oe ee 

Delaware: 
Rainbowatlouts—-=4 -28-- 2624 j 
Loch Leven trout ____-_- ee ee 
Crappieiest cee Samet 
Largemouth black bass___-______ 
Sunfishees 2-2. 2557) sees, ee 

District of Columbia: 
RAIN DOWALLOWL. 22>) eee ee 
och: even trowt $e. 22522 2° 
BrOOkstrOUWU- == 22) ese ee ee 

Georgia: 
Catfish Sr 2 ee. ee. tes 
Rainbow trout___------- 
Brookitroubs- = 222. eee 
Largemouth black bass 
ROck# basses 222: St ee ee 
Sunfishes 952s S21) eee se 

Idaho: 
Chmooksalmonm== seen es 
Rainbowastronts-s2— 2-25 as 
Black-spotted trout-------_-____ 
IBESOK (rOUl= =e = ee eee 

Illinois: 

@arp-: 2c ses ek Se eee eS aes 
IBLOOKsUrOM tee a ee 
Pike and pickerel 
Grappie! 52-2222 8-2 soho t EAs 
Largemouth black bass__--______ 
Suis 2 ose oe ee ee ee 
Wellowuperches secon = = a 
Miscellaneous fishes__-------____ 

Indiana: 

Rainbow stroubs = = 32 52a 
IBTOGKSUNOU ber a= eee ee 
Grappliea- 2-225. 2328 eas 
Largemouth black bass__--_-____ 
Smallmouth black bass__--_-____ 
SVG e665) ah ir ee pe ea ee, 
Nellow perches eran oe eee 

lowa: 
Ca thishe 22 ba. wh ee 

Carp e328 aaa tae 3 
Rainbows troutc.=2-22------=2) 
och Geyen trout ===. 2. 2s 

Crappie: tes) 2 se. es A 
Largemouth black bass_----____ 
Smallmouth black bass__-_-___-_ 
Suntishs a sso es Sees ke oe 
MWellowsperchss2e2-esss-es— en 
Wihite- basse: Y= sse= aes aN ee 

Kansas: 
Ram bowatloulte se 
Largemouth black bass__---___- 
Sunfish 

Kentucky: 
Catiish sae pa ae ees 
RAIN POW ILLOU ee ee ene ee 
Crappiess. =o et ee eee 
Largemouth black bass___--___- 
Smallmouth black bass__-__-__.- 

6, 515 
65, 500 
24, 750 

188, 550 
1, 000 

72, 000 

7, 349, 500 
63, 300 

173, 900 
7, 000 

5, 011, 550 
45, 945 

133, 650 
900 

1, 240 
3, 016, 590 

13, 230 
2, 841, 306 

240 
3, 289, 500 

7, 800 
21, 200 
28, 010 
7, 600 

18, 310 
163, 600 
14, 250 
1,070 

42, 236, 625 
792, 905 

1, 331, 350 
21, 650 
25, 000 
90, 700 

160, 230 

Louisiana: 
Catiish?. 2. set. eee eae 

Grappiet. pe) = ty 22. > Nee 
Largemouth black bass_--_-____- 
SOnishis= deka oe eee eee 
resh-watenarimes =) ames 
Miscellaneous fishes___--___-___- 

Maine: 
A tlantic'salmonl=<) 5 22 apse 
Landlocked salmon---__-----___- 
Brooks troultss ne) se eee 
Crappie2- = 24st esi eee ee 
Largemouth black bass_-_-_--___- 
Smallmouth black bass-_----___- 
Whitesperch = = eae 
‘Wintersfounders 2s ee 

Maryland: 
Catfish: <b: See Seo ee ee 

Crappie 
Largemouth black bass-__----___- 
Sunfish) tess eS 
Yellow, perchws3 3-6 4s een 

Massachusetts: 
Catfis 

Crappie s: (2-75-53) eae ee ee 
Largemouth black bass_-____-_--- 
Smallmouth black bass__-___-_-_-- 
Mackerel: sf: wove ee. ees 

@sthish 625.) -- ee ee 

Crappie 
Largemouth black bass_-__-__---- 
Smallmouth black bass____-_-__- 
Sunfish:s' tse eiiey et Tee See 
Mellow. perches. te Sea 
Pike*perch 024 * Aven ease PE 

Minnesota: 

Carpe 8 i ae Faas hee eee 
Rainbowstrout2222 eee 
uochabeven trout ee 
Taketroutes eee ee 

Pike and pickerel: ===. .--._.-_-- 
Crap pies: =e et he ee 

' Largemouth black bass_________- 
Suntishesss sere os ee ee 
Bike perchees 2-2 2308 ae 
Mellowsperchiee ss * - ee eee 
Wihitegsasseen = 2) ts eee en 

@athisheees = Su 22. See ae 

Crapplel*:s.2322 52te Gee 
Largemouth black bass_____-___- 
Wiarmieuth basse aL eee 

Number 

612, 000 
682, 605 
538, 320 

256 
500, 450 
122; 900 

6, 400 

1, 082, 400 
441, 540 

1, 915, 980 
600 

1, 350 
26, 296 
1, 200 

1, 843, 209, 000 

200 
15, 468, 300 

7, 000 

138, 373, 000 

1, 470 
500 

1, 878, 968 

2, 217, 765 

8, 269, 100 
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Summary, by species, of the distribution of fish, fiscal year 1928—Continued 

| Number State and species Number State and species | 

Mississippi—Continued. Ohio: | 
\piALaN Qe Yl of eis Bees Seth Sn A A 2, 050 Gite has. he eee 3, 422 
ellow: perent- 2c kes ee 1, 440 (Obi you. 5 TAR a eee | 5, 500, 000 

Missouri: Nava Ts oe AES SS ee 62, 400, 000 
@Maifish sss uege < Se es Se 1, 732 Mainbows wloubs2= == slo ee 2s lle 31, 700 
AIM DOW, ULOUts= = =e == ee Ae §12, 274 || Loch Leven trout ...........-.-- | 4, 000 
(iS pf 0) 0) = apne ae en ene eh Re 9, 100 IBTOORILOU Geen 2s ee ee 52, 000 
Largemouth black bass--_-------- 14, 539 Crappic ee eae ee ee 825 
HUGH DASS on eet eee as Se eee 2, 000 Largemouth black bass--------- 6, 634 
(Sonenih| she Be oe Be rere 13, 465 Smallmoth black bass____-------- | 9, 000 
MelUOwW Perens css 2a ens 530 oCKs basses eee ee ee a 679 

Montana: Sunfish: eee, ee ee! 11, 075 
Iain DOW: broultbs => = = =—=2.2S2222 1, 641, 550 iPike Perch saw aeees 5 2 160, 000, 000 
Black-spotted trout------------- 3, 376, 250 Yellow perChsessaee tec coe 3, 645, 000 
Loch Leven trout-_-_------------- 2, 530, 300 || Oklahoma: 
EDO KLLOUL: oe ee ee ence 492, 575 @at fish...) =:1-) eee 3, 900 
Grayling -te2* oS scee te cee ok 725, 000 Rainbow trout soo ee eee 510 
Largemouth black bass_--------- 300 Crappies_2-. eee le 9, 050 

Nebraska: Largemouth black bass-__-_-___- 29, 035 
Raitt bOw tlOul_e === =a === 79, 900 ROCK DASSUs 2.5 eC eee eee 180 
Hoch evenitrout=--—--=.---._* = 21, 000 Sumiishe- e222 00) oe eee 8, 617 
TOU KbLOWUU ances ost eee sett RSS 171, 000 prellowwperchee= << {2s eee 190 

Nevada: Oregon: 
Rain DOW bhOlb- 8 =-— 24. -= 2s 98, 000 hinocokisalmone a2 282: oe ee 4, 109, 000 
IS LOOK LTO be Se 29, 000 SilvermcalmMOlss sons 2 2b.25225 1, 369, 500 

New Hampshire: Sockeye:salmonae-t = -----__.. 71, 000 
(CE (pit) (ee Ue ee eee 370 Steelhead salmon____._....-.-_-_ 261, 000 
Landlocked salmon------------- 15, 175 AITO Wa LLOUbee eee eee ee oo ae 125, 000 
sin bOw tlout2— <==. 25-24-25 57, 280 IBTOOKSLT OL ee oe eee oe 537, 400 
och Leven. trout_. ==. =.= 2222. 1,500 || Pennsylvania: 
Make trout. ase] 222 2 See eee 8, 285 Cathishse ees 2S eS 25, 375 
IBPOOK trOUt= == 2 >. -- eee 449, 004 (Wiscopeeee ee ee ee 1, 300, 000 
Largemouth black bass_--------- 4, 450 Raimbowathoutes- eee 2 ese 192, 150 
Smallmouth black bass_--------- 5, 000 Wochweven trout. <_ = Uses ee 230, 405 
Pike} perch: ==. .-=- =~ 2522s 600, 000 MakennGgue= sesso: sss oe 3, 000 
Wiellow perch. --25.--- 2. =e eee 750, 000 Brook odues we bse 1, 268, 038 

New Jersey: Largemouth black bass----____- 26, 625 
Watiishees=- s-s2= 22-2 eee 500 Smallmouth black bass--_--___-_ 7, 640 
Loch Leven trout.__--..-------- 3, 000 ROCK Dass ee eens bee ed 34 
IBTOOK LOU Ls eee Saat Sn ee 24, 750 Srnfishwey Sa) Sele eee, ae 16, 380 
R@ranpie aaa ese Se 1, 050 Yellow perch 3, 580 
Largemouth black bass_--------- 2, 213 Grap pics): 52 San Fis TES: 9, 782 
Smallmouth black bass_--------- 16 || Rhode Island: Black bass_____------ 150 
Soa aVt ks) ri A ee ee eee ee 6, 580 || South Carolina: 
Wiellawsperche=252 = 2. 2522352 522 175 Gathish are 22 ee ates BR 205 

New Mexico: ain DOW. BLOGs = oes eee 92, 250 
O@apishies® 25s. - 222th 2, 800 Brook trout. 3.8 Ses es 14, 250 
Rudin DO MsULOlteoa = ao oe a 31, 000 @rappie!s ee eee 170 
Black-spotted trout_-_----------- 900 Largemouth black bass-__-__--__ 123, 470 
IBTOOKMT OU &-2 502 tsc- ste ts 44, 000 Wiarmouth bass. +----—5: 32..- 2 510 
(rapples==3) = =o. ==—-s-4—— ea 1, 950 Sunfis hiG ees eeces sae woe een 16, 922 
Srrmfisht2 ot es 45. FEE EL Pe 8, 040 || South Dakota: 
Woellow: perch: =: se S-3 4 oe 1, 825 @atfishives 252 = 22. ee ae eed 5, 000 
Largemouth black bass_---------! 7, 055 Steelhead salmon-_________-_____ 6, 000 

New York: Rainbowatrouts je =< she 2 184, 275 
ORtHSnP as eee ea ee 28, 375 Loch Leven trout ----.--- 63, 800 
Wihiterish. 222208 Ft ser Pe 16, 040, 000 ‘Brook trout ee ts4 288! 805, 670 
(Cy ee Fae eee eee ee 85, 950, 000 Crappie ee a ee os 300 
Rainbow trouts. 2-2) 2t=222 222232 40, 200 Largemouth black bass 3, 745 
loeh: Leven trout. 2222-22212... 29, 250 Sunfish 1213952253350 ee) 5, 650 
lUELC Nye pee SS eee 3, 109, 190 MellOW OUCH es *== 5. sme eee ees 320 
Brooktromts 21236250 22223 2-3 813, 364 || Tennessee: 
Crap pidses 22330 a secs oss. 3, 160 C@attishir sas ee. ee 1, 800 
Largemouth black bass-_--------- 8, 385 Steelhead salmon----_-.._._-.-. 7, 942 
MUMS 1Sso. Ss -o0k eos 4, 100 Ram bowallOuto.sts=ses se ees 193, 100 
pike pencnees see oan tee 600, 000 BYOOK troteo 2c ee ee ee 87, 600 
Wellow/ perches see a. a 2, 801, 310 Crappie stttt iti sh ere peed 3, 330 

North Carolina: Largemouth black bass___-_---- 55, 485 
@aphshie: = Sets ha Ee es 26 Smallmouth black bass 15, 000 
slic has ft eee esse 6 Seen 7, 050, 000 Rock bass: .8s) abe 19, 000 
Glut herring 55, 000, 000 Sunfish - = ___- 71, 430 
Steelhead salmon-._-_---------- 27, 742 Yellow perch 300 
Rainbow trout. —.2..'252. 2-4-2 285, 307 || Texas: 
IBTOOK bLOUt. .2-ebee sc ee ete 227, 000 Catfish: ek seer ee AS 3, 735 
Grappie.s se 28 Sea 2, 145 IRsin bows lrOute- eet ee esos ons 5, 000 
Largemouth black bass----__---- 80, 806 Crappie! eee teen 6, 776 
Meat tlal; CONS 2 ae ee eee 18, 535 Largemouth black bass.-__------ 256, 490 
Wistrmouth, pass. = sess 200 IRGCKiDRSS eens eae 1, 235 
Street ilo Mil ts Bas Be 8 me SOS ree See 19, 875 Sermasht /Seemeee Cee se Si ee es 116, 965 
Mellow perch 6 2228-2 ee. 10, 981, 285 || Utah: 
DULLDEOIDESS eee sae e nee te 7, 230, 750 Haim bow trout. --- 22-5. .o4-cca5 952, 360 

Worth Dakota: Loch Leven trout___ 4, 900 Brook troulbeesessscencseaccsece 117, 500 
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Summary, by species, of the distribution of fish, fiscal year 1928—Continued 

State and species Number State and species Number 

Vermont: || West Virginia: 
[CI Gina ea a ae oe a 1, 200 | Q@aifishtel 36. he  pe eet 778 
Landlocked salmon-_-_-_-___-_-_- 36, 639 Rainbowsroute o-oo ee ee 366, 330 
RAM vOW: tLOubs esse oe 26,000 | ochiLeventtroute- so 212, 200 
Loch Leven trout-22 222-2225 2 24, 000 | Broo kiiroutee: 22 === ee eee 797, 400 
Wake trouteeat en tee eee ee 53, 360 Crappie AS Relea) aoe ere eert 5, 630 
Brookitrout ete le ee ee 1, 222, 242 Largemouth black bass_-__-_____- 13, 360 
Largemouth black bass-__-_____- 150 Smallmouth black bass --------- 3, 000 
Smallmouth black bass________- 1, 700 Rock bass Saat a) eee 400 
POLE eo] ops Rte ale UE eho oat earl 2, 250 SunAshe = Sere ees eee eee 4,938 
Pikeyperche =) 25 a seer ene 44, 740, 000 || Wisconsin: 
Vellowsperchi tsie= sees esis es 17, 550, 000 Catfish== sees t= eee 31, 814, 506 
Willite perch 22st e teens ee tee 1, 200 Bufialo fish) See. Se eee 335, 000 

Virginia: Carpe oe eee 1, 412, 185 
COLISh Pa Ree ee ee 1, 168 VAIN DOW: tLOttaa ee = ees 266, 300 
SHAG Ms! Site. oat eee 25, 513, 200 iyoch Leven trout 2s 75, 750 
Rainbow uloubes seem tee 435, 100 Take troute-c ste eee 1, 000, 000 
Loch Leven trout_.--------- 22, 000 Brook, trout2i222 22: oso ee 887, 700 
Brook rouge eee eee 231, O85 Pike and pickerel______________- 3, 237, 806 
Crappie: Sees seas 3. 685 Crappie! 2 ae eae 5, 361, 917 
Largemouth black bass_ 151, 052 Largemouth black bass 35, 628 
Smallmouth black bass 10, 800 Sunfish see See 4, 550, 085 
RockMass sere ee = 24, 000 Yellow perch______- 67, 595 
SUMSh a 22. 2 ee nae 3, 575 Wihiteibass es Ses ae 1, 730 
Wellow perch=:*) >) eee 69, 400, 000 Hresh-water drum=—-==-__ =) 2s 138, 500 

Washington: Miscellaneous fishes____-_-_--__- 3, 697, 300 
@hinookssalmon=-s2s- eee ae 21, 803, 216 || Wyoming: 
(Citumisalmon=e.sssees ween 22, 609, 000 Catfish. - 92: 2-2 ee eee 4, 600 
SIVErSalmOn soe ne 11, 555, 500 || RainbowMtrolt— eee 1, 161, 100 
Sockeye salmon: 25! ots 15, 950, 600 Black-spotted trout -_____---_-_- 4, 128, 000 
Humpback salmon______________ 2, 387, 080 ‘MochwGeventroute = ene 103, 050 
Steelhead salmon___._._-..._--_- 2, 494, 500 Brookstrowt. = 222 ene eee 1, 130, 425 
Black-spotted trout____________- 51, 200 Crapper ise eee 650 
ELOOKAMLOUL 2 ot ae Sea ee 365, 500 Largemouth black bass-__-_____- 1, 765 
RAIN DOW UROUtS eee eee 77, 500 || Sunfish = 22 85s a eee 390 

METHOD OF DISTRIBUTION 

In its distribution of fish, the bureau first considers the waters 
from which the eggs were obtained. After such waters have been 
properly stocked, fish are shipped to other suitable public and pri- 
vate waters. It is the aim of the bureau to apportion the output of 
its hatcheries so as to obtain the best results, giving special attention 
to depleted and nearly depleted waters in which it is apparent the 
fish would find suitable conditions for reproduction. Anyone desir- 
ing fish should communicate with his representative in Congress or 
write to the Bureau of Fisheries. The name of the water in which 
the fish are to be planted should be stated. Upon receipt of a request 
for fish, the bureau mails the applicant a blank on which the request 
may be made in a formal manner. These blanks call for a descrip- 
tion of the waters to be stocked, and from the information fur- 
nished by the applicant the bureau can determine what species seems 
likely to produce the best results. 

Applicants are notified immediately upon the receipt of their ap- 
plications concerning the species that will be sent them and the 
approximate time the delivery will be made. They are also sent 
instructions for receiving and caring for the fish. Prior to the date 
of shipment a second notice is given, usually by telegram, stating the 
exact time the consignment will arrive at the railroad station indi- 
cated on the application. Deliveries of fish are made at the railroad 
stations of applicants without expense to them. However, appli- 
cants are required to meet the train with receptacles for receiving 
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the fish and to plant the consignment properly in the waters speci- 
fied on the application. 

The bureau has five specially equipped distribution cars that 
travel over the various railroads. Each car is equipped with cooling 
compartments, in which the fish are carried, and air compressors and 
pumps for forcing compressed air into the water to renew the supply 
of oxygen. Deliveries on the main lines of railroads as a rule are 
made direct from the bureau’s distribution car while the train is 
making its customary stops. 

Detached trips are made quite frequently from the distribution 
cars, each shipment being in care of an employee of the car. For 
example, a messenger leaves the car at a designated point with 25 
or 30 pails of fish, proceeds to such places as can not be reached con- 
veniently by the car, delivers 8 or 10 consignments of fish, and then 

Figure 3.—Delivering fish to an applicant while the train makes its customary stop 

returns to the car at some point farther down the line. As a rule, 
fish are delivered to applicants either by the bureau’s distribution 
cars or by a messenger traveling in a baggage car. 

Within recent years many fish have been delivered by automobile 
trucks to points within 50 or 60 miles of the propagating stations. 
Many of the States have adopted the bureau’s method of transporting 
fish and have provided pails to replace the old-fashioned milk cans. 
The State of Pennsylvania has seven 2 to 3 ton heavily built trucks 
with bodies 12 by 6 feet. On each truck is arranged a double carrier 
forming an aisle through the middle, which permits the carrying 
of 80 pails of fish. The longest trips made by these trucks is 300 
miles, a 15-hour drive, which is being done with perfect safety to the 
fish even during the hot summer months. The pail will carry fully 
as many fish as a 10-gallon can. 

After loading a truck, if the weather is warm, the ice hopper of each 
pail is filled with ice and a tarpaulin cover put over the top of the 
truck. When an allotment is small and the applicant lives off the 
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main line of the railroad, the shipment is sometimes forwarded in care 
of the train baggage-master. In a few instances shipments are made 
by express. 

In making allotments of fish on applications the bureau takes into 
consideration the area of water to be stocked, size and number of fish 
available for distribution, and the distance the fish can be transported. 
The fish are distributed by the bureau as fingerlings or yearlings. 
However, in some instances it is necessary to distribute a portion of 
the output before this stage is reached in order to prevent over- 
crowding. Pondfishes, such as bass and bream, are distributed from 
three weeks to several months after they are hatched. Basses usually 
range from 2 to 6 inches and sunfishes from 2 to 4 inches in length 
at time of delivery. The commercial species, such as whitefish and 
pike perch, are produced in large numbers and necessarily are handled 
as fry. As a general rule, the bureau delivers fish in the order in 
which the applications are received, and requests remain on file until 
delivery of the desired species can be made. 

The bureau receives annually approximately 15,000 applications 
for fish, about 70 per cent of which ask for the so-called warm- 
water species such as bass, crappie, and bluegill, the remaining 30 
per cent being for the various species of trout. While it is not diffi- 
cult to meet the demand for trout, since they can be artificially incu- 
bated and fed on liver until they are large enough to be distributed 
or even until they have reached a legal size for catching, the situation ° 
with reference to the warm-water fishes is quite different, as they are 
nest builders and must be bred under nearly natural conditions. 

Sudden changes in temperature during the breeding season and 
other factors over which there is no control make the output of a 
pond station uncertain. Moreover, the spiny-rayed fishes, especially 
the basses, are predatory in their habits, and when confined to small 
water areas where the amount of natural food is limited they will 
prey upon their own young. 

The primary requirement for the production of pondfish is ade- 
quate pond space, and the bureau, with a total pond area of less than 
200 acres, must spread the output of these ponds over hundreds of 
thousands of acres of open waters. It is therefore apparent that the 
bureau, with its limited facilities, can not furnish applicants many 
fish. In fact, the custom is to deliver merely the nucleus of a brood 
stock for waters in need of restocking, with the understanding that 
the fish will be planted and given an opportunity to reproduce. The 
bureau could not undertake to furnish enough fish annually to com- 
pensate for those taken by anglers, so after the fish are received by 
the applicant the work of conservation should begin, as no agency, 
either public or private, can successfully maintain good fishing in a 
body of water in which unrestricted fishing is allowed. 

Delivery of fish to an applicant in a remote section of the country 
can not be made until a sufficient number of applications have been 
received from that section to warrant the expense of making a 
messenger shipment. Shipments of trout from the bureau’s eastern 
stations are usually made during May and June, and applications 
received after March 1 are carried on file for attention in the follow- 
ing year. In the Rocky Mountain regions the distribution of trout 
from stations is made from May to October, and applications from 
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that section should be received prior to May 1 in order to assure 
early delivery. Requests for bass, sunfish, and crappie should be on 
file in the bureau prior to May 1, as deliveries of such species are 
made between May and December. 

During the year the bureau’s cars traveled 112,533 miles, of which 
4,591 were free. Detached messengers traveled 298,065 paid and 
87,420 free miles, a total of 498,018. 

NEW DISTRIBUTION CAR 

Reference was made in last year’s report to the need for two dis- 
tribution cars to take the place of cars Nos. 3 and 4. During the 
year the condition of car No. 4 became so bad that it was considered 
unsafe to keep it in commission. The matter of repairing this car 
was given careful consideration, and estimates were obtained from 
the Baltimore & Ohio and Pennsylvania Railroads relative to the cost 
of placing the car in safe condition for traveling. The Pennsylvania 
estimate was approximately $25,000. As the bureau did not feel 
justified in spending such a large sum on a wooden car with a carry- 
ing capacity only about 60 per cent as great as that of a new steel 
car, car No. 4 was placed on a siding at Lakeland, Md., and is being 
used as a home for the employees who operate the Lakeland Pond 
station. 
An appropriation has been obtained from Congress for one new 

steel car, and its construction will begin early in the fiscal year with 
the view of having the car completed and ready for distribution 
work during the spring months. While the bureau needs two steel 
cars, the one allowed by Congress will be a valuable aid for the time 
being in the expeditious distribution of fish. However, in the inter- 
est of safety the operation of wooden cars in first-class trains should 
be discontinued as soon as possible. The remaining wooden car, No. 
3, carries but 150 pails of fish, while a modern steel car will carry 
from 250 to 300 pauls. 

SHIPPING FISH BY AIRPLANE 

On May 10 a shipment of 15,000 brook trout and 12,000 rainbow 
trout was made by airplane from Northville, Mich., to Dayton, Ohio. 
The fish were planted in streams of Wright Field. Lieut. George D. 
Tourtellot and R. E. Selff called at the bureau in the early spring 
and arranged to receive a shipment of fish for stocking the trout 
waters on the flying field at Dayton. A letter received from 
Lieutenant Tourtellot under date of May 22 reads as follows: 

We received our trout last week and brought them by airplane from Michigan 
to Dayton, Ohio, and deposited them in the streams at Wright Field. They 
came through in fine shape, and there was not a dead fish in the 20 cans when 
I landed here. 

There are many inland streams that can not be properly stocked 
with fish due to lack of transportation facilities. In many sections 
of the West the United States Forest Service uses pack horses to 
transport fish from railroad stations to the headwaters of streams in 
the mountains. It is possible that in the future the airplane will be 
the means of taking more fish to streams than it will carry away. 
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EXPANSION OF WORK 

The distribution from the rescue stations was delayed until about 
the middle of the fall months, but when the work of collecting began 
there were fish enough for distribution in large numbers, which 
necessitated quick action on the part of the distribution cars. At no 
time in the bureau’s history were as many carloads of warm-water 
fish moved within a period of two months as were shipped during 
October and November, 1927. Fish were sent to virtually every State 
in the Union, and the cars were kept busy day and night for over 
two months. The fish distributed ranged in length from 3 to 8 
inches. Had the collecting season remained open one week longer, 
the bureau would have been able to fill virtually every application 

ry 

FicurE 4.—Planting trout in a stream on Wright Field, Dayton, Ohio. The fish were 
transported by airplane from the bureau’s hatchery at Northville, Mich. 

for warm-water fishes it received. Rescue operations were discon- 
tinued late in the fall on account of the extremely cold weather. 
A great deal of extra work and much additional expense has fallen 

to the distribution department on account of the extension of the 
bureau’s activities. In addition to the general distribution to ap- 
plicants, approximately 15 carloads of fish were required during the 
year for stocking cooperative nurseries. The expenses of distribu- 
tion during the fiscal year were therefore considerably greater than 
last year’s expenses. 

DISTRIBUTION CARS 

CAR NO. 3 

(E. R. WipMYeEr, Captain) 

On July 5 car No. 3 made a shipment of rainbow trout and brook trout from 
La Crosse to Red Granite, Wis. Two car trips and a number of messenger 
shipments were made during the month of July, by which sixty-seven thousand 
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3-inch brook trout were delivered to cooperative nurseries and seventy-five 
thousand three hundred and fifty 3-inch brook trout and seven thousand eight 
hundred 2-inch rainbow trout to applicants. 

During the latter part of July and first part of August the crew went over 
the Fearnow pails, cleaning and restenciling them. The aerating equipment 
and machinery also were gone over and placed in readiness for distribution 
work. The distribution of the warm-water species was begun on August 30, 
when a carload of bass, bream, and yellow perch was taken to Chicago and 
delivered to applicants in Wisconsin, Illinois, and Indiana. During September 
four car trips and a number of messenger shipments were made from the river 
stations to points in Wisconsin, Illinois, Indiana, Michigan, Pennsylvania, and 
Virginia. 

The car left the Mississippi River stations on September 23 with a carload of 
warm-water species for Pennsylvania applicants. After completing the trip to 
Pennsylvania the car was ordered to Washington, D. C., to take up the dis- 
tribution of fish from the Lakeland (Md.) ponds. The distribution work from 
the Lakeland ponds was completed late in October. 

The car was in Washington from September 28 to October 22 and during this 
time delivered to applicants in New Jersey, Delaware, Virginia, West Virginia, 
Maryland, and Pennsylvania the following number and species of fish: Small- 
mouth black bass, 16 yearlings; largemouth black bass, 1,128 yearlings, 30 
adults, and 22,250 fingerlings; crappie, 13,350 fingerlings; bream, 10,900 finger- 
lings; and rock bass, 1,850 fingerlings. The car left Washington October 22 for 
Harrisburg, Pa., with trout from the Camp Hill (Pa.) station. The car was 
ordered from Harrisburg to Bellevue, Iowa, to resume the distribution of warm- 
water fishes from the rescue stations. 

From October 24 until late in November the car was busily engaged in the 
distribution of warm-water species to applicants in Wisconsin,, Minnesota, Penn- 
sylvania, and New York. Heavy snowfalls in northern Wisconsin and Minne- 
sota, together with severe cold weather, which froze over the lakes and streams, 
brought the distribution to a sudden close on November 29. The car was 
parked on a steam track of the Milwaukee Railroad at North Side, La Crosse, 
Wis., during the winter. 

During January and February, while the car was not being used in distribu- 
tion work, the crew made all necessary interior repairs, such as overhauling 
steam air compressor, water pump, laying new floors in office and wash room, 
relining ice box, repairing side partitions and deck sash, making new grates for 
ice box, removing old bronze and paint from water and steam pipes, cleaning 
sides and ceiling, repainting pipes in boiler room, bronzing pipes in wash room 
and body of car, painting kitchen-aisle floor, and varnishing interior of car, 
including chairs, tables, and office desk. The car was then placed in the Mil- 
waukee shops for overhauling of trucks and making a few exterior repairs. The 
cost of repairs furnished by the shops was $195.61. The shop costs would 
probably have been $2,000 had the interior repairs been included. Upon the 
completion of the shop repairs the car was returned to La Crosse and its equip- 
ment placed in readiness for distribution. The pails were overhauled and re- 
stenciled, and the aerating equipment was changed to accommodate 200 pails. 

On April 6 the car transferred 183,000 brook trout from La Crosse to Lynx- 
ville, Wis., returning to La Crosse on completion of the trip. The car left 
La Crosse on May 16 with twenty-seven thousand two hundred and fifty 3-inch 
fingerling rainbow trout, twenty-two thousand five hundred 3-inch fingerling 
brook trout, and fifteen thousand 2-inch Loch Leven trout for applicants in 
Wisconsin, Minnesota, and Michigan. On completion of this trip the ear pro- 
ceeded to Duluth, Minn., to take up the distribution of lake trout, pike perch, 
and rainbow and brook trouts. Hight car trips, five boat trips, and a number 
of messenger shipments were made from Duluth, delivering 11,085,000 lake-trout 
fry, 7,950,000 pike-perch fry, one hundred and ninety thousand 1-inch brook 
trout, and seventeen thousand two hundred and fifty 3-inch rainbow trout. 

Immediately on completion of the Duluth distribution the car was ordered to 
La Crosse to make a distribution of trout to cooperative nurseries. During 
the last few weeks in June fifty-four thousand 3-inch rainbow trout, twelve 
thousand 38-inch brook trout, and three thousand one hundred and fifty 3-inch 
Loch Leven trout were delivered to cooperative rearing stations in Wisconsin. 

During the fiscal year 1928 car No. 3 made 24 trips, traveled 16,664 miles, 
and delivered 20,866,219 fish. Messengers made 96 side trips and traveled 
approximately 30,000 miles. The following table shows the number, size, and 
species of fish delivered by the car and its crew. 
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Species Fry Rinperiines Yearlings | Adults 

Gabhishic (sate see) nie eee ee OP er ee ies = Tee 1, 400) 2225s BSL Cee eae 
Rainhow proits-25- ) 255 ee ae ae ee Be Sea ee at ee oe 109: 500} |e o> oe eat i pee 
IPOCHMSAVENUtrOUt 2. «225 keer ees nea ee oe eee ees Lee 1S s0bO0| 2 862 ohn 
aketrowbss-30) ST Ae ae eee 11, 320, 000 7165, OOO", "SEs 52 SOs ® | eas 
Brook«trowut? 0) )2) see eS eae Ren eae NEE. eg oP reed ae 58 775. sles Uae eee eee 
Crappie: ie a2: ee es ae oe 2 ek ee ea aa | oe ee 35, 075 5,100), | 22228 eeee 
TETeCMOULE DIACK DASS aon renee aes tee eae armenian | eae era 55, 200 1, 128 210 
Smallmouth black bass He. See ot Ee ES | ea ee 16.|2823252 
Rock passim sina ccselS of ake Eh ae ig eee og) Bl eee ay 15,850 || S20 he. 5-2 tei eee 
Stanfishy Ses 2h ee ee ed ae 2 ES Se eee os A eee ee 23, 090 16:370))\3-32 a 
Bike. perch 225 es =. SE Te ee SS ee } 7:50; 000») 2: oa sees to 
Vellow perch: 2. L222 FL. Tee a aes EL PI (nee sP eR eS ee eS 500 3,555" | Sees 

Motalict = Fe -e ce ote aan ee See ae oN de 19, 270, 000 1, 569, 840 26, 169 210 

CAR NO. 4 

(F. W. A. ENGELHARDT, Acting Captain) 

From July 1, 1927, to June 30, 1928, car No. 4 distributed fish from the 
bureau's stations at Northville, Mich.; Leadville, Colo.; Neosho, Mo.; Bellevue, 
Manchester, and Marquette, Iowa; Homer, Minn.; La Crosse, Wis. and Lynx- 
ville, Wis. The car made 22 trips with fish, traveling 18,072 miles over 22 
different railroads, and sent out 50 side trips, altogether delivering 1,413,229 
fingerlings and 23,390 yearlings in 12 States. In addition to the above, 1,184 
adult brood fish were moved between the bureau’s hatcheries. The total cost of 
car travel was $6,663.01. The following table shows the species and numbers 
of fish delivered during the year: 

Species Fingerlings| Yearlings | Adults 

Catfish Air es ea SSeS Le eee 1 Ne ee Dae 13; 560 Ws the fae el sere See 
Rainbow strout ee ee a ee ees ha I es a IE ea BR OS QV G25) | MES Pes 8 ee 
Black-spotted (trovtmes see eee ep te ee ge ee 24, 000 10400) |r 
Boch Mevenitrout: Stee e oa eee OEE ae eee wee AE ee 20500022222 = (Mae aes 
BLOOKAMTLOM GS eee ree ee Seas ES SE AS Le ed ae SEE 1, 033, 200 10000 || 22=2eees 
Crappie taeete. ke bel 2 at re Eh a ee ek Bee 18, 515 300;,|Eos =e tees 
oar semoulLhnyDlacksDasss- saa. catesmierewes.t 2s, heen eaten ee earner 61, 105 495 184 
AU OCI ASS ee ee ee rate a ea NO 8 AE Re a ae renee Te S259 to Nes ee 
Sumfishel ss weitere Ph ae oe el ee ET, fe oleh yas oe 34, 370 760 1, 000 
WSO WADOr CHEE ae a See kl foes aa Teh SE See ee ee eee 595 15435, \2 >see 

AR a5 ge RRS a I gk oe A it a ee BS | 1,413, 229 23, 390 1, 184 

Besides the 50 side trips made from the car, its messengers made 30 trips 
with fish direct from hatcheries at a cost of $741.69. The following table shows 
the number, species, and size of fish the messengers thus handled: 

Species Fingerlings| Yearlings 

@athish= 22 s==_ = se 
Rainbow trout_--_-- + 
Black-spotted trout 
Loch Leven trout 81, 000 
Brook trout_-_-- 1, 075, 500 
CYapple- {eee ee eee ee 200 
Largemouth black bass-- 4, 925 
Smallmouth black bass_- 8, 650 
Hock DAass= see sae 1, 200 
SUnTS re Ae ee ree Sees eee ee nt Cee a tee 900 

Totalso. tise ee ee 3 ee Eee ee aS a ee Pee ee sere 1, 561, 925 
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CAR NO. 7 

(E. M. Lamon, Captain) 

The distribution from the Upper Mississippi River collecting stations was 
taken up by this car on August 25, when 15,000 pondfishes were obtained from 
the Marquette and Bellevue (Iowa) stations for distribution to points in 
Iowa. From August 25 to October 28 the car made trips from the upper river 
stations to Waterloo, Iowa, St. Louis, Mo., Scranton, Pa., Indianapolis, Ind., 
Tuscaloosa, Ala., Albany, N. Y., and Nashville, Tenn., distributing 125,890 pond 
fishes. After completing the trip to Nashville the car proceeded to Tupelo, 
Miss., and obtained 57,000 fingerling bream, which were transported to Sheffield, 
Ala., and planted in Wilson Lake at Muscle Shoals. 

On November 15 the car loaded at Lynxville, Wis., and proceeded to Syra- 
cuse, N. Y. A total of 15,980 pond fishes was distributed to applicants by 
messengers operating out of Syracuse. The car returned from Syracuse to 
Dubuque, Iowa, arriving at that point on November 21. On November 23 the 
distribution was brought to a close and the crew detailed to fish-cultural 
stations for the winter. 

The car was placed in the Illinois Central Railroad shops at Chicago early 
in February, 1928, for repairs. The repair work was completed in March 
and the car returned to Dubuque, where part of the crew was assembled to 
assist in overhauling the car’s equipment. 

The spring distribution from the Manchester (Iowa) and La Crosse ( Wis.) 
stations was taken up on May 8. On May 9, 300 adult black bass were 
forwarded from the Fairport (Iowa) station to Miles City, Mont., by one of 
the messengers from this car. During May and June two trips were made 
from Manchester, three from La Crosse, two from Lynxville, and one from 
Lincoln Park Aquarium at Chicago to points in Minnesota and Wisconsin. 
A number of detached shipments also were forwarded from La Crosse during 
May and June by messengers operating from the car. Fish were distributed 
from these stations as follows: Manchester, 224,000 brook trout and 55,400 
rainbow trout; La Crosse, 173,100 brook trout, 45,500 rainbow trout, and 
$5,400 Loch Leven trout; Lynxville, 119,500 brook trout; Lincoln Park 
Aquarium, Chicago, 56,500 rainbow trout and 7,300 Loch Leven trout. 

During the year the car made 18 trips and traveled 17,139 miles. Mes- 
sengers operating from the car made 87 trips and traveled 17,724 miles. The 
numbers and species of fish distributed by the car during the year are shown 
in the following table: 
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CAR NO. 8 

(E. K. BuRNHAM, Captain) 

At the beginning of the fiscal year car No. 8 was at Nashua, N. H. Early in 
July a trip was made to Scranton, Pa., and one to Williamsport, Pa., the car 
proceeding from the last-named point to Northyille, Mich. The distribution 
of trout and smallmouth black bass from the Northville station necessitated 
shipments to points in Indiana, Pennsylvania, and West Virginia. Upon com- 
pletion of the Northville distribution the car proceeded to Watertown, N. Y., 
and took up the distribution of trout from the substation at that point, making 
shipments to various places in New York, Pennsylvania, and Vermont. The car 
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returned to Nashua for a load of trout, which was delivered to the bureau’s 
cooperative station near Harrisburg, Pa. 

After completing the trout distribution in the East the car proceeded to La 
Crosse. Wis., and Dubuque, Iowa, to assist in the distribution of fish from the 
Mississippi River collecting stations. Trips were made from the collecting 
stations to the following points: Engel, N. Mex.; Fort Wayne, Ind.; Conover, 
Wis.; Marinette, Wis.; Jersey City, N. J.; Williamsport, Pa.; and Louisville, 
Ky. At Louisville minor repairs were made to the car. 

On February 19, 1928, the car left Louisville for White Sulphur Springs, W. 
Va., to take up the distribution of trout from that station. The first shipment 
was to Elkins, W. Va., with a load of 446,000 trout. From White Sulphur 
the car went to Wytheville, Va., where it obtained trout for applicants in the 
vicinity of Abingdon and Roanoke, Va., and Knoxyille, Tenn. From Knox- 

ville the car proceeded to Erwin, Tenn., and distributed three carloads of trout 
from that station to points in Tennessee, North Carolina, South Carolina, and 
Georgia. 

Leaving Erwin with a load of yearling rainbow trout for delivery to the 
Wytheville station, the car proceeded to White Sulphur Springs, where a load 
of trout was taken on board for distribution en route to Washington, D. C., and 
various points in Maryland, Pennsylvania, and West Virginia. The car returned 
to Washington on April 9, where minor repairs were made. Upon completion 
of the repairs the car returned to White Sulphur Springs and obtained a load 
of trout and proceeded to Great Barrington, Mass., distributing its cargo en route 
to applicants in Pennsylvania, New Jersey, and Connecticut. 

A. carload shipment of trout was moved from the Berkshire station near 
Great Barrington to the bureau’s cooperative nursery at Windber, Pa., the car 
then proceeding to Nashua, N. H., where it made a shipment of trout to Port- 
land, Me., proceeding from Portland to Bucksport, Me., where 8 carload ship- 
ments of trout and salmon were made from the Craig Brook (Me.) station to 
points in the State of Maine. 

During the fiscal year the car made 85 trips and traveled 23,737 miles. De- 
tached messengers made 127 trips and traveled 30,079 miles. Altogether, 1,950 
applications were filled. The distribution carried the car or its employees into 
the following States: Maine, New Hampshire, Vermont, New York, Pennsyl- 
vania, Michigan, Wisconsin, New Mexico, Texas, Illinois, Ohio, Kentucky, Vir- 
ginia, West Virginia, North Carolina, South Carolina, Georgia, Alabama, Mary- 
land, New Jersey, Connecticut, and Massachusetts. The following table shows 
the number and size of the species delivered during the year: 
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CAR NO. 9 

(H. F. JOHNSTON, Captain) 

On July 1 the car was ordered to proceed from Chicago to Manchester, Iowa, 
for the purpose of obtaining a load of brook trout and rainbow trout, which 
were assigned to applicants in Wyoming. The car left Manchester on July 5 
and upon completion of the Wyoming distribution continued to Bozeman, Mont., 
to handle the output of trout from the bureau’s hatchery at that point. The 
car arrived at Bozeman on July 9, and left on the same day with a special 
shipment of brook trout assigned to the various streams of the Glacier National 
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Park. During July car trips were made to Lander, Wyo., Lewistown, Missoula, 
Billings, and Gardner, Mont., and a second trip to Glacier Park. 

The black-spotted trout distribution from Bozeman was about a month later 
than the rainbow-trout and brook-trout distributions, and as the latter were 
completed by the last of July the car was detailed to assist the Montana Fish 
Commission with its distribution of trout pending the development of the 
lack-spotted trout fry. The distribution for the Montana Fish Commission 

continued throughout the month of August and was completed by September 2. 
Besides handling eight carloads of trout from the various Montana State 
liatcheries, the car moved one carload of trout for the Idaho State Fish Com- 
mission from Ashton to St. Maries, Idaho. The car returned to Bozeman on 
September 7 and at once took up the distribution of the black-spotted trout, 
completing the work by October 4. 

Returning to Dubuque, Iowa, on October 11, the car loaded with warm-water 
fishes and left at once for Denver, Colo., supplying warm-water fishes to ap- 
plicants in Wyoming, Colorado, and New Mexico. Carloads of the same sort 
of fishes were distributed to applicants in Massachusetts, New York, Connecticut, 
Vermont, New Hampshire, Maine, Rhode Island, Minnesota, Wisconsin, and 
Pennsylvania, the destination of the trips being as follows: Springfield, Mass., 
Ashland, Wis., St. Paul, Minn., Harrisburg, Pa., and Washington, D. C. The 
fall distribution was completed by December 10, after which members of the 
crew were detailed to the bureau at Washington and to stations in the field. 
Annual repairs to the car were made at the Pennsylvania Railroad shops at 
Wilmington, Del., during January. 

The spring distribution for 1928 was taken up on March 10, at which time 
the car was detailed to the White Sulphur Springs (W. Va.) station. From 
March 10 until June 10 the car remained on the White Sulphur Springs dis- 

_ tribution and during this time handled 12 carloads of trout, supplying applicants 
in Pennsylvania, Virginia, West Virginia, and Maryland. Upon completion of 
the White Sulphur Springs distribution the car made one carload shipment for 
the Maryland Conservation Commission. After the Maryland distribution the 
car returned to Washington, D. C., and remained there until the close of the 
fiscal year. 

During the fiscal year the car made 46 trips, traveling 32,330 paid miles and 
4,591 free miles. It handled 5,206,713 fish, delivering 3,651,676 directly to the 
applicants, and the remaining 1,555,037 were carried by detached messengers 
from the car to the applicants. The messenger distribution amounted to 139 
shipments. To complete the distribution necessitated the movement of 9,063 
Fearnow pails and two hundred and seventy 10-gallon cans of fish. During 
the year the ear filled 2,814 individual applications widely scattered in 29 
States. The number and size of fish delivered by the car and its screw during 
the past fiscal year are shown in the following table: 
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FOREWORD 

This report constitutes a yearbook on fishery statistics of the United 
States as well as a summary of activities of the division of fishery 
industries. As its name indicates, this division of the Bureau of 
Fisheries is concerned with the activities and welfare of the fishery 
industries, including the commercial fisheries, the trade in fishery 
products, and the fish canning and preserving industries. Its func- 
tions are the collection and publication of fishery statistics, the prose- 
cution of research designed to solve the technical problems of the 
industry, and the dissemination of authoritative and practical informa- 
tion to the fishery industries and the public. Results of technological 
investigations and marketing studies are published in separate docu- 
ments as each project is completed. The information obtained from 
statistical surveys is published in part 2 of this report, which includes 
all the detailed statistical information that has become available since 

1 Appendix IX to the Report of the U. S. Commissioner of Fisheries for 1928. Bureau of Fisheries 
Doc. No. 1050. 
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the issuance of the previous report,” together with such summarized 
statements and interpretations of the statistics as are deemed signifi- 
cant and useful. In the preparation of this report numerous members 
of the division’s staff have taken part, and their assistance is appre- 
ciatively acknowledged. 

Some changes as to scope and arrangement of statistics have been 
incorporated in this report. In all cases the statistics on value of 
property and cash capital have been discontinued, except for the 
Middle Atlantic States for 1926, the statistics for which were col- 
lected before this policy was adopted. Although the value of such 
statistical information is appreciated fully, the difficulty of collect- 
ing reliable and comparable data has been insurmountable; and since 
comparisons, both with one region and another and with one year 
and another, might be grossly misleading, it has been considered 
necessary to omit such items. All statistical statements applicable 
to the country as a whole appear in the first part of the report, 
and the statistics pertaining to particular localities and regions 
are taken up by geographical sections in the following order: New 
England States, Middle Atlantic States, Chesapeake Bay States, 
South Atlantic States, Gulf States, Pacific Coast States, Great Lakes 
States, and Mississippi River and tributaries. In all cases there is 
given a summary of the most recent statistics pertaining to the section 
as a whole, together with references to the previous publication that 
contains the detailed statements. This is followed by such detailed 
statistics on the particular localities of the region as have become 
available since the previous annual report. 

PART 1.—OPERATIONS OF THE DIVISION 

COLLECTION OF STATISTICS 

Fishery statistics, unlike other statistical data, must serve not only 
as trade information but as the material that the biologist must have 
in studying the problems of conservation. Since statistical informa- 
tion is fundamental in this respect, it is highly important to achieve 
progress in this branch of work, which is admittedly inadequate at the 
present time. During the past four decades fishery statistics have 
been collected by canvassing the fisheries of eight geographical sections 
of the country, taking one ata time, and completing them as rapidly 
as possible with the personnel available for this purpose. In recent 
years it has been possible to reach each section about once every five 
years. This method, while the best possible under existing condi- 
tions, had two fundamental defects. First, the fisherman were reached 
a considerable time after the previous year’s business had been closed, 
and unless they kept a record of their operations and catch (a rare 
circumstance) the information received was but an approximate 
estimate rather than a definite record. Second, the fortunes of a 
fishery fluctuate so widely from year to year that data acquired at 
intervals of five years are likely to be misleading, for they may repre- 
sent a poor or a good year rather than anormal one. Annual statistics 
are essential to indicate accurately the trends in fishery matters. 

2 Fishery industries of the United States, 1926. By Oscar E. Sette. Appendix V, Report, U.S. Commis- 
sioner of Fisheries, 1927, pp. 337-483. Bureau of Fisheries Doc. No. 1025. 
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While the bureau’s facilities are not adequate to collect annual 
statistics for the entire country, fortunately there is another means of 
accomplishing this end—that is, through cooperation with State 
agencies. Since early times, the fisheries in State waters have been 
under State control, and a number of States have included the render- 
ing of statistical returns as an obligation of commercial fishermen 
who exploit the State’s resources. As reported in 1925 and sub- 
sequent years, the bureau’s policy has been to cooperate with those 
States that collect statistics in such a manner as to render the data 
adequate to form the material for studies in fluctuations in abundance 
and to render the statistics of adjoiming States comparable so as to 
permit compilation over the entire commercial range of species inhab- 
iting the waters of a number of contiguous States; and to encourage 
the collection of statistics by those States not at present doing so. 

The results of this policy 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. Certain improvements in the method of securing returns on 
the Great Lakes were necessary to make them adequate, and through 
several conferences of State officials of that region an agreement prop- 
erly to revise collections was reached and will be effective for the 
calendar year 1928. Collection of statistics in the remaining sections 
of the country is still on the periodical canvass basis. 

During the past year, statistics on the Middle Atlantic States for 
the calendar year 1926 were collected and published. With the com- 
pletion of this canvass and the State cooperation above mentioned, 
the latest statistics available on each geographical section are as 
follows: New England States, 1924; Middle Atlantic States, 1926; 
Chesapeake Bay States, 1925; South Atlantic and Gulf States, 1923; 
Pacific Coast States, 1926; Great Lakes, 1926; Mississippi River and 
tributaries, 1922. 

In addition to the general statistics, the series of statistics on special 
subjects was continued during 1927 as follows: The collection and 
monthly publication of the statistics of the landings of fish by vessels 
at the ports of Boston and Gloucester, Mass., Portland, Me., and 
Seattle, Wash., and landings of halibut at North Pacific coast ports, 
and publication of annual bulletins summarizing these landings for 
the year; monthly publication of statistics on the cold-storage holdings 
of frozen and cured fish collected by the Bureau of Agricultural 
Economics, Department of Agriculture; quarterly collection of the 
statistics of production, consumption, and holdings of oils in the 
fishery industries for the use of the Bureau of the Census; collection 
and publication of statistics on the production of canned fishery prod- 
ucts and by-products by the United States and Alaska for 1927; 
collection and publication herewith of statistics on the shad and ale- 
wife fisheries of the Potomac and Hudson Rivers for 1927; the securing 
and publishing herewith of statistics on the quantity and value of 
sponges handled by the Tarpon Springs sponge exchange in 1927; the 
securing and publishing herewith of statistics on the quantity of fishery 
products handled at the municipal fish wharf and market, Washington, 
D. C., in 1927; the tabulation and publication herewith of statistics 
obtained by the Bureau of Foreign and Domestic Commerce, Depart- 
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ment of Commerce, on the United States import and export trade in 
fishery products during 1927; and the collection and publication here- 
with of the 1927 fishery statistics of Lakes Keokuk and Pepin. 

The special statistical observations on the mackerel fishery have 
been of particular interest and are beginning to bear fruit of unusual 
importance to the industry. The project involves the collection of 
data on the size, date, and locality of capture of each fare of mackerel 
landed at the principal mackerel-receiving ports; also the measuring 
of a sample of 20 or more fish from each fare. These data, together 
with biological analyses, in which the division of scientific inquiry has 
had an important share, have made possible an understanding of the 
fluctuations in abundance of this notoriously erratic species. During 
the years 1925, 1926, and 1927 the commercial catch has been dom1- 
nated almost completely by fish of the 1923 spawning season. In 
other years either spawning has been a failure or infant mortality 
has been so high as to have virtually prevented significant contribu- 
tion to the stocks of mackerel in the sea. Knowing that for three 
years the commercial fishery has been drawing on a stock of mackerel 
that has had virtually no increase from natural reproduction it 1s 
possible to estimate the trend for at least a year in the future. The 
1923 year class came into commercial importance in 1925, and the 
consequent increase in abundance caused a commercial catch exceed- 
ing any since 1885. In 1926 the catch was still larger, but in 1927 
the catch decreased about 12 per cent. Evidently, mortality, both 
natural and artificial (removal of the commercial catch from the 
stocks in the sea), by that time had offset the increase due to growth 
in size of individual mackerel. Thus it has been possible to predict 
that the 1928 catch will fall below the 1927 catch by more than 12 
per cent. Such predictions will be of inestimable value to fishermen 
and fish dealers when their reliability has been tested sufficiently 
through a number of years. 

TECHNOLOGICAL INVESTIGATIONS 

The technological work of the bureau is directed toward the elimi- 
nation of loss in fishery industries by the utilization of material 
generally wasted, by making existing processes more economical 
or replacing them with new methods, or by making investigations 
and spreading information concerning new uses of fishery products. 
To do these things, the bureau supplies the industry with the best 
scientific information available and conducts investigations that 
promise to be of general importance and that are of such nature that 
the bureau can hope to prosecute them profitably with the per- 
sonnel and funds available. It has been necessary, however, to point 
out to the industry that there are problems that the bureau is qualified 
to attack and can do so properly, but that there are other problems 
that industry must solve for itself. The latter generally are not of a 
technological nature but are purely matters of management, whereby 
great savings may be effected by applying sound business principles. 
The technologists are fitted to point out to the industry the sources 
of loss in a plant, but the solution of these problems 1s an individual 
matter best solved by the persons involved. 

A prominent feature of this year’s work is the greater number of 
contacts made in the field, through which the problems of the industry 



FISHERY INDUSTRIES OF THE UNITED STATES, 1927 405 

have been learned first hand. Manufacturers of equipment were told 
of opportunities to introduce their products to the fishing industries 
with mutual profit, and the bureau itself tested equipment when 
advisable and practicable. A temporary field laboratory was estab- 
lished at Reedville, Va., mainly in order to study the problems of the 
menhaden and by-products industries. 
Many of the bureau’s technologists have left the service since last 

year. Nearly all of them have taken positions in the fishery indus- 
tries, hence they are not lost to this field and can continue to help its 
progress. The bureau has had to train new men (which seems to be 
one of the ways in which to help the fisheries) and therefore its 
progress has been retarded somewhat this year. Nevertheless, a 
great deal of work has been done, as is indicated in the following 
paragraphs. 

Net preservation.—Experience in recent years has established the 
fact that no single net preservative can be applied successfully io all 
forms of gear. For this reason the past year’s experiments were 
directed toward determining the best treatment for pound nets 
fished in salt water. Samples of twine treated with nearly 100 
different preservative mixtures were exposed at the Beaufort (N. C.) 
station last year, and test panels containing 10 of the most promising 
treatments were placed in commercial fishing localities. As a result 
of these tests the formula for a satisfactory preservative was developed 
and released. This costs approximately one-third as much as the 
best commercial treatment previously available and consists of 
cuprous and mercuric oxides and tar dissolved in water-gas tar oil. 
No other solvent has proved quite as efficacious as this, which is 
cheap though not always easily available. 
By-products—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 situation is 
particularly acute, due to the maladjustment of capacities in the 
plants. This is the outgrowth of an oversized organization to take 
care of previous periods of abundant supply. As a result, when the 
menhaden catch falls below a certain rather high level, as it has in 
recent years, the factories operate at a loss. The remedy is readjust- 
ment to present conditions, and our technologists have devoted much 
attention to the problem by showing where appropriate machinery 
can be installed and advocating the detection of excessive expendi- 
tures by the use of simple cost systems. The production of better 
meal and oil through care in operation of equipment has been demon- 
strated and will help to remedy the situation. These points were 
stressed because they promised immediate relief, whereas the investi- 
gations of a more technical nature, begun in 1927, though showing 
progress, can not be concluded in so short a time. 

Another problem concerns the salvaging of small quantities of 
market waste, unmarketable or trash fish, and the waste produced 
on shipboard. Various angles of it were studied during the past year, 
especially the vacuum process of handling the waste resulting from 
filleting operations. Data on hand are not sufficiently complete to 
offer a solution of the problem. This and other experiments in the 
same field are being continued. 

The field that holds the most promising future in the by-products. 
industry lies in producing a fish meal suitable for feeding purposes. 
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White meal produced by the vacuum process irom haddock and cod 
waste is a most excellent stock feed and is valued highly. This meal 
is greatly appreciated abroad (especially in Germany, where it is 
used for feeding hogs) as a protein supplement for cereals. It pro- 
duces a sturdy frame in animals and prevents deficiency diseases 
because it brings with it from the sea elements necessary to normal 
life. In the usual feed for farm animals, many elements are not 
found in the proper proportions; iodine, for instance, may be absent 
and goiter result, or caletum be deficient and bone formation (and 
general health) faulty as a consequence. It is recognized that all 
animals require 30 elements for normal life processes. Many occur 
in very small quantities, but all are essential. Minerals obtained 
from organic sources are assimilated best. In some cases the soil 
has been depleted, so that land food may be deficient; but since the 
sea has not been depleted of its minerals, sea food is ‘‘balanced”’ and, 
when used by humans or lower animals, supplements deficient land 
food. For these reasons the production of fish meal for feeding 
purposes should be.increased, and its more extensive use in this 
country will bring profit to the fish by-products industries and farmers 
alike. 

Improved handling of fresh fish —Progress has been made in market- 
ing fresh fish, notably in the development of the filleted and packaged 
product. However, there are many phases of handling that are in 
serious need of improvement. The highly perishable nature of this 
commodity requires the most careful handling on shipboard, in the 
wholesale houses, and in transit overland. This problem is being 
surveyed in all.its aspects. Particular attention is being given the 
New England vessel fisheries. To this end an office has been estab- 
lished on the Boston Fish Pier, where a technologist and an assistant 
are studying local conditions on shipboard and ashore. It is expected 
that this undertaking will make possible the application of scientific 
principles to the handling of sea foods in such a way as to insure their 
delivery to inland consumers in the best condition. The immediate 
adoption of improved methods of caring for fresh fish is highly im- 
portant, but the trend of development 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 
erown to be an industry that utilizes more than 50,000,000 pounds 
of fish annually. While no one can estimate the limits of produc- 
tivity of the fishing grounds, there is little doubt but that the exploi- 
tation of more distant waters will follow the expansion in fish con- 
sumption; and with the extension of the fishery will come the neces- 
sity for refrigeration and insulation on shipboard. | In view of this, 
there can be little doubt concerning the urgent need for technological 
research in this field. 

Nutritive value of fish—The nutritive value of sea:'food for human 
consumption is a matter of national importance. Fish and meats 
are the principal sources of protein, and, in addition to its protein 
value, fish contains minerals and vitamins to an unusual degree. 
Nutrition experts appreciate the difference in various proteins “and 
the importance of minerals and vitamins in the diet. The exact 
status of fish food in supplying such elements is not known, and to 
secure this information the bureau has been conducting research on 
the subject. During the past year it was determined that the pro- 
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teins of haddock and herring are an excellent supplement for cereals, 
comparing favorably with steak, liver, or kidney. They do not 
supplement legumes well, however. Further work will concern other 
metabolism studies, since feeding experience has shown fish meal to 
be most effective in promoting growth. This is probably due to the 
fact that it contains an easily available source of calcium and phos- 
phorus, though it also may be due to the fact that the fish come from 
the sea, where there is no deficiency of other raw materials. 

MARKET SURVEYS 

During 1927 the bureau continued to make studies of the whole- 
sale and retail fishery trade in representative cities and conducted 
these surveys in St. Louis, Mo., Jacksonville, Fla., and Atlanta, Ga. 
The complete reports are published as Bureau of Fisheries Documents 
Nos. 1026, 1036, and 1039, respectively. These may be purchased 
from the Superintendent of Documents, Government Printing Office, 
Washington, D. C., at 10 cents each. 

Greater St. Lowis—This city is situated on the Mississippi River 
near the geographical center of the United States, the center of popu- 
lation, the center of agricultural production, and the center of many 
of the sources of raw materials. Being neither eastern nor western, 
northern nor southern, its population might be expected to represent 
a typical cross section of American life. 

During 1926, the 12 wholesale firms in St. Louis handled 13,000,000 
pounds of 74 varieties of fresh and frozen fishery products, with a 
wholesale value of about $3,200,000. Over one-half of these prod- 
ucts were received from Massachusetts, Florida, Washington, and 
Louisiana, while 24 other States and 4 Canadian Provinces contributed 
the remainder. Of the amount received, about 1,000,000 pounds 
were reshipped or distributed, largely to the States immediately 
adjoining Missouri. The remainder was consumed in Greater St. 
Louis, which had a population of about 1,026,000. Thus, the annual 
per capita consumption of fresh and frozen fishery products in this 
area is about 12 pounds in the round or 9 pounds of the edible portion. 
If the amount of canned or cured fish consumed in this area were to 
be added, it is believed that the annual per capita consumption of all 
fishery products would amount to about 15 pounds, which is the 
average for the entire United States. 

The bulk of the trade (75 per cent) is based on whiting, halibut, 
buffalofish, catfish, oysters, and haddock, named in order of impor- 
tance. Fifteen other products constitute 20 per cent, and 53 products 
make up the remaining 5 per cent of the trade. 

During late years, consumers have changed their preference for 
various well-liked local species of diminishing supply in the fresh 
condition to others of abundance and fine quality, frozen, which are 
obtained from more remote sections. This change, especially the 
growth in preference for frozen fish, has been an important factor in 
stabilizing the fisheries trade in St. Louis. Market gluts or famines 
of fishery products are almost unknown, prices are more uniform 

over the year, and the trade during the summer months is more 
active. By this change of preference whiting has entered the trade 
and now ranks first in volume and value. These fish are taken along 
the Atlantic coast, frozen there, and shipped in standard boxes to 
St. Louis, where they are held in storage until needed. They are 
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skinned and beheaded and sold as whiting sticks, in which form they 
are ready for cooking. Whiting have become popular because they 
may be handled easily by consumers, can be purchased by a certain 
number to a pound, are comparatively inexpensive, are a palatable 
food, and are virtually boneless. They are used extensively in hot- 
fish shops, where they are served as hot-fish sandwiches, which sell 
for 15 cents. 

During 1927 there were 62 retail fish stores in Greater St. Louis 
that handled fish daily. In addition, there were many grocery stores, 
meat markets, and other retail stores that handled fishery products 
one or more days a week. 

Of the strictly retail fish stores, 75 per cent cater to the Hebrew, 
Italian, and colored trade, while the remaining 25 per cent cater to 
the gentile white trade. The latter appear to confine their purchases 
of fish to grocery and meat stores or have eliminated fish from their 
let. . 
Inquiry as to the trade during the week in strictly retail fish stores 

showed that on Monday, Tuesday, and Wednesday trade is dull and 
on Thursday, Friday, and Saturday it is brisk. Some stores remain 
open on Sunday and reported trade on that day to be mediocre. 
Stores catering to the Hebrews are busiest on Thursday, while those 
catering to the gentile trade reported Friday the busiest day. The 
stores catering to the colored trade reported Saturday and Sunday as 
the most active days. 

Incoming and outgoing transportation facilities at Greater St. Louis 
are adequate for efficient and speedy handling of fishery products. 
Fish are received over four trunk-line routes from the East, three 
from the West, and three from the South. Terminal team tracks 
near, the majority of the wholesale establishments make loading and 
unloading of car-lot shipments easy. Car-lot shipments of frozen 
fish usually are unloaded at one of the public cold-storage plants, 
which are near the wholesale area where siding space is available for 
20 freight cars at one time. Cold-storage stocks held during 1926 
amounted to about 6,700,000 pounds. 

Jacksonville, Fla—As the waters in the vicinity of Jacksonville 
support no extensive commercial fisheries, the wholesale dealers of 
this city merely assemble and distribute rather than produce fishery 
products. Only 5 per cent of the fishery products received in the 
city in 1926 were produced in the immediate locality, and 60 per cent 
were distributed to points outside the city. 

Possibly no other city in Florida is situated so favorably with 
respect to Florida production centers and transportation end ware- 
house facilities. Trunk-line railroads from all the important fish- 
producing centers of Florida converge here and then spread out to the 
more important fish-consuming cities of the country. Warehouse 
facilities are such that both fresh and frozen fishery products can be 
handled efficiently and regularly. 

In 1926, the 10 wholesale dealers handled nearly 10,000,000 pounds 
of fresh and frozen fishery products of 48 varieties with a wholesale 
value of about $1,500,000. Florida supplied about 85 per cent of 
these products, and the remainder was received from 10 other States 
and 1 Canadian Province. Most of the products received from 
Florida are reshipped to other markets, while those from other 
States are consumed largely in Jacksonville. Of the total received, 
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6,000,000 pounds were distributed to other cities, two-thirds by express 
and one-third by freight. Freight shipments, which are forwarded 
to New York, Philadelphia, and other large northern cities, are made 
up largely of less-than-carload express shipments from Florida 
producers. Producers making shipments of this nature via Jackson- 
ville usually send their products on consignment; and inasmuch as it 
is customary for consignors to pay transportation charges to destina- 
tion, this arrangement is advantageous for the reason that they obtain 
a car-lot freight rate on their products from Jacksonville to the con- 
suming market. 

About 3,750,000 pounds of fresh and frozen fishery products were 
consumed in Jacksonville in 1926. Based on a population of about 
150,000 for that year, the annual per capita consumption of fish 
amounted to about 25 pounds in the round or 18 pounds of the edible 
portion. This is slightly higher than the average for the United 
States and is due mainly to consumption by colored and transient 
residents and to the fact that restaurants and other eating places 
feature fishery products on their menus. 

The bulk of the trade (75 per cent) is based on mullet, croaker, 
fresh-water bream, shrimp, oysters, king whiting, red snapper, 
crappie, sea trout, and Spanish mackerel, named in order of impor- 
tance. Fourteen other products constitute 20 per cent of the trade, 
and 24 products make up the remaining 5 per cent of the trade. 

During 1926, there were 24 retail stores in Jacksonville that 
marketed fish every day in the week. Twelve of these catered almost 
entirely to colored residents, four to white residents, and eight to 
customers of both races. Of the stores catering to white residents, 
seven were located downtown and five in outlying districts. In| 
other words, only five neighborhood fish stores that cater to the white 
trade are conducted in Jacksonville. This would indicate that there 
is opportunity for the sale of fish in neighborhood grocery stores, in 
which package fish could be handled easily. A few grocery stores 
and meat markets now handle fishery products, but their number is 
almost negligible. In the strictly retail fish store, business is dull on 
Monday, Tuesday, Wednesday, and Thursday, on Friday it is medi- 
ocre, and on Saturday it is brisk. Those catering to white customers 
reported Friday their busiest day, and those catering to colored 
customers reported Saturday as the busiest day. 

Fresh and frozen fishery products are marketed by peddlers, also, 
who operate from motor trucks and horse or hand drawn vehicles. 
They usually canvass those sections of the city having colored 
residents. 

The wholesale trade is conducted along the St. Johns River and is 
served by a belt-line railroad with spur tracks leading to most of the 
wholesale houses. Express terminals and downtown hotels, restau- 
rants, and retail stores are near at hand. A private cold-storage 
plant is in this area and a public cold-storage plant is about 1 mile 
from the section. The combined equipment of these plants is suffi- 
cient to freeze about 35,000 pounds of fish per day, and storage 
space is available for about 2,000,000 pounds of frozen fish. This 
can be expanded to accommodate 4,000,000 pounds. Siding space 
at these plants is available to accommodate 12 freight cars at one time. 
Comparatively little advantage is taken of these cold-storage facili- 
ties, although it is believed the trade would be in a more stable and 
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prosperous conditicn if more attention were given to the freezing of 
fish, especially during market gluts when the runs of fish are at their 
height. 

Atlanta, Ga.—In the fisheries trade, this city might be considered 
primarily as a consuming center rather than a place of production, 
assembling, or distribution of fresh and frozen fishery products. 
This may be observed by the fact that no productive commercial 
fishery is located near by, and only 8 per cent of the fishery products 
received during 1927 was reshipped to points outside the metropolitan 
area. 

During 1927, fish dealers in Atlanta received 5,070,000 pounds of 
57 varieties of fresh and frozen fishery products, with a wholesale 
value of about $862,000, from 15 States and 1 Canadian Province. 
Of this amount, only 387,000 pounds were reshipped. The remainder, 
amounting to 4,683,000 pounds, was consumed within the metro- 
politan area of Atlanta, which in 1927 had an estimated population 
of about 325,000. Thus, the annual per capita consumption of fresh 
and frozen fishery products in this area is about 14 pounds in the 
round or 11 pounds of the edible portion. This compares favorably 
with the per capita consumption of fish for the entire United States, 
which averages about 15 pounds annually for all forms of fresh, 
frozen, cured, or canned fishery products. 

The bulk of the trade (80 per cent) is based on mullet, croaker, 
red snapper, sea trout,.and Spanish mackerel, listed in order of 
importance. Fifteen other products constitute 15 per cent of the 
trade, and 37 products make up the remaining 5 per cent. 

The five wholesale establishments engaged in handling fresh and 
frozen fishery products in Atlanta are located in the downtown 

section near the Union Depot. Some have spur tracks connecting 
with the main-line railroads. 

There are no public cold-storage plants in Atlanta where fish 
can be stored or frozen, although private plants are operated by 
some wholesalers. These can accommodate about 250,000 pounds 
of frozen fish. 

Indications are that consumers in Atlanta desire fresh fish and 
accept the frozen article only when the fresh is not available. No 
doubt, this has tended to retard the erection of cold-storage plants 
or the installation of facilities for freezing or storing fishery products 
at existing cold-storage plants. Educating consumers to the merits 
of properly frozen fish may increase the sales of such products. 
This, in turn, may stabilize the trade, as it has done in various 
other cities. : 

In 1927, Atlanta had only 12 retail fish stores that handled fishery | 
products daily. In every case these stores handled other products, 
such as poultry, meat, fruits, vegetables, or groceries. The fish 
trade was confined to Friday and Saturday, which days accounted 
for 69 per cent of the week’s trade. In addition to the regular retail 
fish stores there are a large number of grocery stores that make a 
practice of handting fishery products on one or more days a week. 
Fully 50 per cent of the grocery stores in Atlanta carry on such a 
business. 
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PUBLICATIONS OF THE DIVISION 

During the calendar year 1927 the following publications, prepared 
by this division, were issued. ‘This list does not include the monthly 
statistical bulletins for the landings of fish at Boston and Gloucester, 
Mass., Portland, Me., and Seattle, Wash., nor the monthly publi- 
cations of the cold-storage holdings of frozen fish. The documents 
may be purchased from the Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C., at the prices shown. The 
statistical bulletins are distributed free of charge upon request. 
Persons interested in securing the statistical bulletins as released 
may have their names placed on the bureau’s mailing list upon 
request. j 

DOCUMENTS 

Pacific cod fisheries. By John N. Cobb. 8°, 115 pp., 17 figs. Document 
No. 1014. 25 cents. 

Refrigeration of fish. By Harden F. Taylor. 8°, 133 pp., 50 figs. Docu- 
ment No. 1016. 30 cents. 

Preparation of fish for canning as sardines. By Harry R. Beard. 8°, 157 
pp., 30 figs. Document No. 1020. 30 cents. 

STATISTICAL BULLETINS 

Statement, by fishing grounds, of quantities and values of certain fishery 
products landed at Seattle, Wash., by American fishing vessels during the calen- 
dar year 1926. Statistical Bulletin No. 728. 

Statement, by months, of quantities and values of certain fishery products 
landed at Boston and Gloucester, Mass., and Portland, Me., by American fishing 
vessels during the calendar year 1926. Statistical Bulletin No. 729. 

Statement, by fishing grounds, of quantities and values of certain fishery 
products landed at Boston and Gloucester, Mass., and Portland, Me., by American 
fishing vessels during the calendar year 1926. Statistical Bulletin No. 730. 

Canned fishery products and by-products of the United States and Alaska, 
1926. Statistical Bulletin No. 737. 

Fisheries of Alaska, 1926. Statistical Bulletin No. 741. 
Fisheries of Maryland and Virginia, 1925. Statistical Bulletin No. 745. 
Fisheries of the Pacific Coast States, 1925. Statistical Bulletin No. 747. 

Part 2.—FISHERY STATISTICS 

REVIEW 

According to the most recent statistics available, the fisheries of the 
various geographical sections 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 nearly 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. Imports of fishery products were valued 
at $55,634,000, while exports aggregated $18,717,000. 

In a discussion of trends in the fisheries, we are seriously handi- 
capped by the fragmentary nature of the available statistical data. 
An attempt to glean some idea of recent developments may result in 
errors of omission where data are lacking, but at least it can bring 
significant developments to light where statistics are available. 
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Fisheries, by sections, of the United States and Alaska 

hae : Per- 
‘ | Fish- | Fish- Trans- 

Sections preset | ing ing | Saas porting Products 
vessels | boats porters vessels 

| | 

Number Number| Number Number| Number Pounds | Value 
New England States, 1924_______- 15, 007 615 | 10,022 | 278 162 406, 822,165 $18, 818, 132 
Middle Atlantic States, 1926______ 9, 953 617 4, 489 | 107 63 168, 012,495 12, 456, 256 
Chesapeake Bay States, 1925__-__- 24, 793 574 | 16, 895 985 523 333, 205, 769 13, 948, 060 
South Atlantic States, 1923______- 10, 094 177 5, 984 180 103 228, 747,930 | 5, 087, 340 
GanlliStatess19 25% eee nk aes er 10, 576 | 349 6, 809 © 339 143 160, 324,042 | 8, 096, 650 
Pacific Coast States, 1926._______- 18, 597 | 703 7, 129 | 475 172 521, 286,418 | 18, 914, 733 
Mississippi River States, 1922_____ 2h Opie se 15, 5388 30 13 105, 733, 734 | 4, 503, 521 
DaketStates 1026-2" ee = 6, 233 504 3, 756 | 162 103 75, 300, 268 | 6, 642, 392 
Alaskan 92 tees Sse se Sse ys 11, 030 504 | 6,781 |) 1,773 481 | 470,022,050 | 14, 434, 630 

A 8 | eee eee 

Total various years, 1922- | | 
VOUS Ssa2 2 ee a ee ee 118, 593 4,043 | 77,353 | 4,329 1, 763 |2, 469, 454, 871 | 102, 901, 714 

Norte.—In the statistics for the Pacific Coast States, the number of transporters and persons on trans- 
porters are for 1922. For the Lake States, all persons engaged, boats, and vessels are for 1922. 

Production, by States, of the fisheries of the United States and Alaska } 

[Expressed in thousands of pounds and thousands of dollars—that is, 000 omitted] 

Marine and coastal | Mississippi River _ 
States rivers | and tributaries Lakes ? Total 

} 
Quantity | Value | Quantity) Value | Quantity | Value | Quantity | Value 

Manama bss: es Soa ae 7, 631 $342 | 1, 243 C2) RSE 2 Re ees 8, 87 $370 
Arkansas: Seiad © ite 8 Se ee ee SE ee | 22,794 1603) 222 2h oo eases 22, 794 760 
Galifornin== 252" es. ee SOSPGS1T| S75 004s) tee tee = aa ee” eee | 398, 651 7, 904 
Gonnecticut=232---55-2-— De CEOs | is 2s OOTP nae ee SS Te es eee 25, 770 2, 007 
Delaware... eos saets BREAN ike BOS) ee ee aes Eee 6 eee 33, 258 1, 030 
WiQnidds sees eee T6OP162 5) "15: 7400 Pee ete serene eee sea aaa|aneeneee 160, 162 5, 746 
Georgia=2) 27) vee 39, 897 (7st: OM Bee Sane DE SNE Nw a eer ce | Ss EEE) 39, 897 668 
WhinGiset Ae fest ee SO es See ls S| OS) 078 381 $56 22, 979 1,134 
a beVobt: hot; peace pret ae Se SY Fee eee ee ee 12, 577 437 626 96 13, 203 533 
TO Wasson eee ea eee ee ee 6, 761 SO 2B uta ee sare pee ere 6, 761 326 
KianSaSs ase ou See = Joes | eee eee ae ae ers 615 26 eo. 2552 Jk Re 615 26 
Kentuckey>: 2254 ee eee 2, 893 N67 yl aes es ne betes 2, 893 167 
Pouisianass. Lae eee 34, 835 {| 1,961 10, 486 OSs eee ees eee ee 45, 321 2, 534 
NG airie ae Os LLG? 707 4,487 eee ee spear ey =| DR a tae al lad Rl ee 116, 707 4, 137 
Mery landinle tess eee SOPOT S87 ens soe |e econ ae eet eS au ee eee 56, 978 4, 863 
Massachusetts---..---.-- 243, 363 | 10, 799 | ae Ee She at Se eS ee | 243, 363 | 10,799 

26, 989 2, 629 
16, 212 733 
28, 360 1,177 
1, 566 104 

135 16 

New Hampshire- -------- 447 56 
New Jersey-22 22st 73, 299 6, 254 
New: Yorko2 2223) 2 Sete 64, 150 5, 392 
North ‘Caroling=--=2.---- 95, 192 2, 414 
Ohio? St ebe sek. fie Cee et ee at 16, 636 1, 547 
@kdahonia ss pe see ee 363 31 
Oregon: =<) 2 oe 32, 998 3, 068 
Pennsylvania---.-------- 5, 785 529 
Rhode Island=-=-2=5--:2- 20, 535 1, 819 
South Carolina-2------+-- 6, 763 285 
South Dakotas 32. 2) S5= eee ea ae 101 4 

Tennessee 5, 494 188 

Mexase oe. 19, 744 801 
Virginia 276, 228 9, 085 

Washingtoni=2- 2 89, 637 7, 943 
WIieStiVarginidas see" 2a he ee oe eee 95 8 
Wrisconsin@: = -=- ee te area ee eee eee 20,478 | 1,380 
Alaskas: 23 a eae 470,022 14, 435 

Potala es Ses eS 2, 288, 421 | 91, 756 | 105, 734 | 4, 504 2, 469, 455 | 102, 902 
! 

1 Statistics of the New England States are for the year 1924: Middle Atlantic States, 1926, Chesapeake Bay 
States, 1925; South Atlantic and Gulf States, 1923; Pacific Coast States, 1926; Mississippi River and tribu- 

taries, 1922; Lake States, 1926; and Alaska, 1927. est : : 

2 Includes Lake Ontario, Lake Erie, Lake Huron, Lake Michigan, Lake Superior, Rainy Lake, Namekan 

Lake, and Lake of the Woods. 
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In the New England States the development of the packaged-fish 
trade has been remarkable. The degree of this development is shown 
in no uncertain terms by the 37 per cent increase in landings at New 
England ports of haddock—the fish used most in this trade. The 
demand for haddock seems beyond the capacity of the present fishing 
fleet to supply, even though the steam trawlers averaged more trips 
with larger fares and a larger total catch per vessel in 1927 than in 
previous years. Fishing concerns are endeavoring to enlarge the 
fleets; vessels are being built and old vessels are being reconditioned. 
It is not impossible that the size of the fleet may be doubled by 1929. 
Flounder draggers also are turning to haddock fishing, though the 
catch of flounders has increased notably. Meanwhile, the shore 
facilities for handling the fish are being enlarged and improved. 
There is a decided tendency to consolidate fishing companies and to 
erect large plants for use in the filleting and packaging of haddock. 
Other branches of the New England fisheries show no marked develop- 
ments. The sardine-canning season in Maine was poorer than for 
some years past, suffering a 27-per cent decrease in output in 1927 
as compared with the previous year. 

The situation in the Middle Atlantic States is not as encouraging. 
Though New York City shared in the increases in the vessel landings 
that feed the packaged-fish market, the shore fisheries, which are 
predominant in this section, do not appear to be increasing in pro- | 
ductivity. Though 1927 statistics are not available for these fisheries, 
the 1926 statistics are published in this report. They show alarming 
decreases in some of the staple fishes of the region as compared with 
the preceding canvass of 1921. The yield of bluefish declined 72 per 
cent; scup, 37 per cent; and squeteague or weakfish, 36 per cent. The 
catches of other important species, while not lower than in 1921, are 
still far below those of former years. A few species show greater 
catches, notably the butterfish, which registered an 18 per cent in- 
crease over 1921. The yield of oysters and scallops has increased 
moderately. 

No very recent general statistics are available on the fisheries of 
the Chesapeake Bay States, but it should be remarked here—and this 
applies to the entire Atlantic coast—that the menhaden industry 
experienced another very poor year. The output of the factories 
was slightly better than in 1926 but was still about half of what has 
been considered normal in recent years. This was the third poor 
season in the last four years and, in consequence, some of the firms 
have gone out of business. 

In the South Atlantic and Gulf States recent general statistics 
also are lacking. Judging from the pack of canned oysters and 
shrimp in 1927, a good year was experienced in this branch of the 
industry, for the oyster pack was greater than last year’s by 8 per 
cent in quantity and 17 per cent in value, and the shrimp pack was 
the highest on record, exceeding that of 1926 by 16 per cent in quan- 
tity and 29 per cent in value. 

On the Pacific coast the smaller pack of salmon in Alaska was the 
outstanding feature of 1927. The decline was 46 per cent as compared 
with 1926. It should be said, however, that 1926 was an unusually 
successful year, and when compared with an average for the previous 
five years the pack of 1927 was only 36 per cent smaller. The catch 
of halibut in 1927 was greater than last year in spite of the depleted 
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condition of this fishery. The increase can be explained by the greater 
intensity of fishing and the extension of fishing to the westward. The 
pack of sardines in California in 1927 was 22 per cent larger than in 
the previous year and 6 times as large as in 1921, when the industry 
was at a low level due to the postwar depression. The tuna pack 
also was much larger, due mainly to the greater output of the striped 
and yellowfin varieties. 

The 1926 statistics of the Great Lakes fisheries show that there 
has been only slight recovery from the sharp decline suffered in 1925, 
when a 14 per cent decrease in total catch was registered and some of 
the choicer species showed far greater decreases. The catch of 
ciscoes, on Lake Erie in particular, declined 92 per cent in that year 
and was still lower in 1926. <A noticeable gain in total catch has 
occurred on Lake Superior. 

CANNED FISHERY PRODUCTS AND BY-PRODUCTS 

The output of canned fishery products in the United States and 
Alaska in 1927 was valued at $81,384,133 and the fishery by-products 
at $12,793,256, making the total value of the output $94,177,389. 
This is 4 per cent less than a year ago and 1 per cent less than in 1925, 
while it exceeds the output for 1921 by 71 per cent. The decrease 
under a year ago 1s due mostly to the smaller pack of canned salmon 
im Alaska. 

Fishery products were canned at 471 establishments in the United 
States and Alaska in 1927. The combined output of these canneries 
equaled 12,281,658 standard cases,’ or a net weight, in the can, of 
475,655,039 pounds. 

Canned fishery products and by-products were prepared in 23 
States and Alaska during 1927. Alaska ranks first in value of 
products and by-products prepared and produced 34 per cent of the 
total. Calfornia ranks second with 22 per cent of the value, while 
Washington is third with 12 per cent. Considering the output by 
geographical sections, the Pacific Coast States and Alaska accounted 
for 74 per cent of the total value of canned products and by-products 
and 85 per cent of the total weight of canned products. 

3 Fishery products are sealed hermetically in tin and glass containers of many sizes. For the sake of 
uniformity these various sizes of containers have been converted to standard cases, which represent a net 
weight of 48 pounds to the case for salmon, sardines canned in California, alewives and alewife roe, shad 
and shad roe, crabs, and miscellaneous fish and shellfish; 25 pounds to the case for sardines canned in 
Maine and Massachusetts; 24 pounds to the case for tuna and tunalike fishes; 15 pounds to a case for 
whole and minced clams and 30 pounds to the case for other clam products; and 15 pounds to the case 
for shrimp and oysters. \ 
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Canned fishery products and by-products of the United States and Alaska, 1927 

SUMMARY OF PRODUCTION: By COMMODITIES 

Num- 
Products ber of ee Founds Value 

plants 

, Canned products: 
Salmon— 

TTC OC YER CBS ee hoe) mre ate oe Ue A 64 | 1,504, 451 72, 213, 648 | $15, 712, 497 
PNAS ame paar ie Cort ames ee Set | Seema 135 3, 572, 128 171, 462, 144 30, 016. 264 

Sardines— 
Maine and Massachusetts -----...__._-.-__-_----- 38 | 1, 262, 124 31, 553, 100 5, 249, 030 
ulifOnMiay sel. so eee ee Ae ae ee eee ee 29 2, 563, 146 123, 031, 008 9, 268, 784 

Na. anG shun ali kelshes 2s be ee 19 1, 255, 818 30, 139, 632 8, 368, 227 
LATELY GST Sara Bee ea Ses Se See res eee PS 10 21, 327 1, 023, 696 64, 577 
BANE OOITERNOG 2-1 nem 5 Oe a Ls a 31 45, 168 2, 168, 064 252, 120 
A eee 8 he Oe ee ORES Fah 8 IN RS 17 11, 569 555, 312 61, 842 
SUE TG (iG) NE ee RS es SE ee ey er 15 767 36, 816 21, 890 
Miscellaneous fish, caviar, roe, and eggs______________ 34 215, 334 10, 336, 032 1, 842, 874 
CONS S BT NGA Be SERS ee ek eee 55 447, 297 6, 709, 455 2, 367, 949 
(Givin seldoa lice ae SC eS ee el: 525, 286 12, 255, 240 2, 744, 954 
(Sst eilrOdl| 0)s/siee aatnegs SON yey de ek aRaatied Air dy le eae tain Sea 74 852, 764 13, 955, 900 5, 321, 652 
GEalisueese re Fares t. srl see’ oes Ce aE A fe 4 1, 009 48, 432 26, 988 
Winseellaneousishellfishy =< -. Se 5 -  e  S 5 3, 470 166, 560 64, 485 

SR ea ata se gr dh ss So 1471 | 12,281,658 | 475,655,039 | 81, 384, 133 

Quantity Value 

By-products: 
rs AaVe} Ul oy OV NOL IS). cae es So NE lat eas eee ins Se eh ye ee ee tons__ 310, 519 $2, 601, 050 
(STCLS TON aaatse Ue r2 aV0 b | oy hale ee ee aN ee eae et eee AR aes eens dots 91,866 | 4,321, 082 
ISM an Ginn arne= tr aOUS wos. e eee ee eee i gallons__ 10,874,113 | 4,905, 021 
WS Gollan SOSH OMS EOC CUS: <8 2 ite: meat ment t Wah Eee) Peel Reel eet et ales oft. ee ee 966, 103 

otal: t= ese eS Sectet be sth bebseie sd. eee ees oacaen cer ee eet Sao ee ee ae 12, 793, 256 

CURE TCL Roy TNL Soe CS ot IL a a ge re LE ae ee be aS |e ne ree 94, 177, 389 

VALUE OF PRODUCTION: By States 

By-products 
State Canned | (including Total 

p menhaden) 

JMip Nie. = SS a ee Bee 2 ee eee ees $5, 998, 683 $231, 357 $6, 230, 040 
INPSSSachusbuis see 8s 6 ee 2) be dS ESE ee POE Pe et 1, 359, 895 1, 331, 641 2, 691, 536 
Rhode Island, Connecticut, New York, New Jersey, Indiana, 
PEC UIS CORI Teeter ee eee Pe Cea Dye ae ap ee a 911, 039 368, 376 1, 279, 415 

HEBHSMlyAnia and IMelawate. te fel Sie Of see eli ok hee 472, 560 472, 560 
WIG ib Sa (6S ee A eres acer ee te tee ae 208, 852 578, 960 787, 812 
WEniccbenisye coat LE ses ok ee SO Ro EY eee, LO eee age en 253, 034 1, 964, 072 2, 217, 106 
Norns @anolin a: 2.4 hoe 8 2 ec oe a ee ey MR ete Aah 120, 210 859, 206 979, 416 
South Carolina____- bape tte aed aie eS AS S10 he ey ee ee 653, 039 188, 827 841, 866 
Georerstandenloridas too =4s 2h. eeieeys sree aed ate): - 1, 574, 879 753, 554 2, 328, 433 
LAI) 40067) 1 ee SE GST ee eee St Sele were 2 ee eee 776, 167 50, 768 826, 935 
INMISRISS Decor eae! REA ALS BR PSS Ee ot 2, 068, 467 204, 548 2, 273, 015 
NROTIS ATA ae ao NR ee a ee ee! Se gai CEI rae 2, 190, 382 1, 130, 276 3, 320, 658 
Nee eS oS oe <2 eee eee Cal A ital ie oS wicthane See AIS Py EMT Eh 425, 388 36, 055 461, 448 
AASITUT ph Oy) ss emer eh ss sl sey Pe pep eee Tae Te eet ee 11, 239, 109 106, 015 11, 345, 124 
ONG reams reer tay Ona ta Ee, Pe eel eee ee 5, 613, 625 56, 680 5, 670, 305 
(DEV it {ayeroh)) haw FLEES MS CSS EG) ce Bae cy, Were tek ieee eee 17, 828, 281 2, 495, 458 20, 323, 739 
JUSTICES Leesa Gas 8 Gey Sie Rae ae” Beam gf au Sekt Pe 30, 163, 083 1, 964, 903 32, 127, 986 

Olt J ae kes @ haere Se ee ones es ee ses ST RAREST OEE. Fe 81, 384, 133 12, 793, 256 94, 177, 389 

1 Exclusive of duplication. 

18536—28. 2 



416 U. S. BUREAU OF FISHERIES 

Value of canned fishery products and by-products of the United States and Alaska, 
1921 to 1927 

By-products 
Year ee (including Total 

pr menhaden) 

149 p) (i Sa aS sae IN Se LIENS 2 Se I en sae ere ae $46, 634, 706 $8, 351, 827 $54, 986, 533 
1929.) eee Se oS eae cose ee = a eae ee cece 60, 464, 947 11, 390, 693 71, 855, 640 
1 S23 ae ea ee Fe ee Piet ee Or eRe yaa Ree te 72, 445, 205 12, 634, 590 85, 079, 795 
1O24 2s 2 Pe Se Pee OL SRE eae te eee Seen san een tee 72, 164, 589 10, 308, 990. 82, 473, 579 
TO2b se ong 2 PS ee ase hs an ee See St ee 80, 577, 1388 14, 600, 198 95, 177, 3386 
te? eee aS ee eae Se Ree oie Sake Se SS yee ed See 86, 193, 240 12, 133, 110 98, 326, 360 
ODES Ha et SE I Rs 2 ER SE fe eee Sa er ee 81, 384, 133 12, 793, 256 94, 177, 389 

i 

CANNED PRODUCTS 

The value of the canned products in 1927 was 6 per cent lower than 
in the previous year. Salmon was the most important item and con- 
tributed 56 per cent of the total value; sardines were next with 18 per 
cent; and tuna followed with 10 per cent; while oysters, shrimp, clam 
products, and miscellaneous products made up the remaining 16 per 
cent. 

Value of canned fishery products, 1921 to 1927 

| Year | Salmon Sardines Tuna | Oysters Shrimp Clams | Other Total 

eee ass $28, 867, 169 | $6, 307, 362 |$3, 074, 626 fy 179, 271 |$3, 804, 781 ‘$1, 166, 507 |$1, 234,990 $46, 634, 706 
Se ae 38, 420,717 | 9,111,589 | 4,511,873 | 2,423,616 | 3,064,087 | 1,716,365 | 1,216,700 | 60, 464, 947 
eScfesse | 45,533,573 | 9,896,796 | 6,914,760 | 2,720,073 | 4,381,534 | 1,710,616 | 1, 287,853 | 72, 445, 205 
_.------| 42,401, 602 | 12, 636, 599 | 5, 756, 586 | 2,478, 044 | 4,608,950 | 2,161,389 | 2,121,419 | 72, 164, 589 

_..| 47, 369, 507 | 13,097,318 | 8,499,080 | 3,721, 159 | 3,782,819 | 1,850,378 | 2, 256,877 | 80,577, 188 
Rasen se | 56, 219, 306 | 14, 534, 792 | 5, 282, 283 | 2,026,569 | 4,122,092 | 2,004,650 | 2,003,548 | 86, 193, 240 
eoeetees | 45, 728, 761 | 14, 517, 814 | 8, 368, 227 2, 367, 949 | 5,321,652 | 2,744,954 | 2,334,776 | 81,384, 133 

! | 

Salmon.—In 1927, salmon were packed at 135 plants in Alaska, 40 
in Washington, 19 in Oregon, and 5 in California. Compared with 
the previous year, there was an increase of 3 in Alaska, 9 in Wash- 
ington, 1 in Oregon, and 3 in California. The combined output of the 
199 plants amounted to 5,076,579 cases, valued at $45,728,761. Of 
the total, 1,504,451 cases, valued at $15,712,497, were packed in the 
Pacific Coast States and 3,572,128 cases, valued at $30,016,264, were 
packed in Alaska. The pack in Alaska was 3,080,754 cases, or 46 per 
cent smaller than in the previous year, and ts less than for any year 
since 1921. The decrease is due principally to the smaller packs of 
red, pink, and Keta salmon. On the other hand, the pack for the 
Pacific Coast States increased by 668,713 cases, or 80 per cent, due 
mainly to the greater pack of pink salmon. The increase in the 
Pacific Coast States is not surprising, for the run is marked by 
alternating good and poor years, 1927 having been the good year. 
Compared with 1925, the previous good year, there was a decrease of 
over 3 per cent. 
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Pack of canned salmon, Pacific Coast States and Alaska, 1927 

Pacifie Coast States 

Products ; | Alaska, southeast 
ratetss Oregon and Cali- | Washington aril Total 

# * | =e - 

King, chinook, or spring: Cases Value Cases Value | Cases Value Cases Value 
f{-poundstalle.< 3 22,092) $186, 863 15, 228) $115,082} 37,320) $301, 945 3, 771| $35, 818 
pound eats ee Sek 38, 604 532, 536 83, 710'1, 196, 557) 122,314) 1, 729, 093 2, 504 29, 239 
i-poundiovalesaas. =~ 2, 665 43, 305 5, 317 90, 389. 7, 982 13 GOS jae attetome Sail |. eee Rem 
14-pound flat and oval- 87, 797) 1,422,551) 149, 906 2, 605, 085, 237,703 4, 027, 636 1,756} 25,670 

Motale aes swe oa SE 151, 158} 2, 185, 255) 254, 1614, 007,113 405,319 6,192,368 8, 031) 90, 727 

Red or sockeye: | | 
i-pounditall!._- 25. 22. 11, 483 1425389). 25a | eee 11, 483 142,389] 64,387) 771,161 
j-pownd flatice = 22-55 T8527 |- 200d 16 ssoce eee soe eee 18,527, 259,378] 21,083) 265,771 
144-pound flat___..------ 89, 770) 1, 687, 698 4,046, 80,920; 98,816 1,768,618) 30, 998) 498, 117 

ANS iC ee ree 119, 780) 2, 089, 465 4,046); 80,920) 123, 826 2,170, 385} 116, 468 1, 535, 049 

Coho or silver: ms 
Hpounditallias 22... 68,655) 618, 081 16,092; 151,265) 84,747 769,346) 97,964) 798, 223 
J-pound flaps. 625.2 2. 24,874; 248,740; 24,370) 243,700 49,244 492,440) 10,119 86, 266 
J4-pound flat_._--....-- 43,140) 523, 381 33, 406) 427, 596 76,546 950, 977 6,887, 85, 081 

Xo 2) pe = es 136, 669} 1,390,202) 78,868) 822,561) 210, 537| 2,212,763} 114,970) 969,570 

Humpback or pink: | 
ipound-tall. == =- 520, 641) 3, 332, 102 520, 641, 3,332,102) 536, 7993, 160, 552 
I NOuUNnG Hage oe 25, 959 181, 713 25,959) 181, 713 8,367; 50,331 
16-pound flat__________- 39, 998) 351, 982 39,998 351,982) 43, 125) 388, 373 

poualaent sea ne ae DSH sO9S| ko SOOO hla == =a [aoe ne 586, 598, 3, 865, 797) 588, 291 3, 599, 256 

Chum or keta: 
I=pound! tall e2 70, 823} 396,609) 51,371) 287,678; 122,194 684,287) 216, 198)1, 180, 774 
1-pound flat-_._____---- 6, 408 38, 448 44 264 6, 452 es tee | 2 a ee 
Y-pound flat_______-._- 11, 461 89, 229) 5, 249) 39,892) 16,710 129, 121 8, 235 64, 532 

Bis fale Ane es es 88,692) 524,286) 56, 664 327, 834) 145,356] 852,120) 224, 433)1, 245, 306 

Steelhead: | % a =e 
d=nond aliens 2 ee 1, 749 17, 980} 1, 892 19, 676) 3, 641 ORONO | Pee ee eee 
Lpounduilahee 1 sete 1, 523 16, 753 8, 855 97, 405 10, 378 OF ioc Ve Ne oe | A ae 
14-pound flat and oval- 4, 838) 68, 480 13,958, 198, 770 TSS OO) be AO een see a eae een 

Snes ean IR BOE BASE NS) OE SE A ae a SC et 

Opa eee re ee 8, 110 103, 213 24,705 315,851 32,815 419, 064) pes tpt ee a he ee 

Grand total________.- 1, 091, 007/10, 158, 218) 413, 444 5, 554, 279/1, 504, 451/15, 712, 497|1, 052, 193,7, 439, 908 
| ; 

Alaska 

Products 5 Grand total 

Central Western Total 

King, chinook, or spring: | Cases Value | Cases | Value Cases Value Cases | Value 
i-eponnd pall sae 26,161) $253,867) 18,560! $187, 634 48,492) $477,319 85, 812) $779, 264 
1-pound flat_...__-__- 8, 537 112, 708, 330) 2, 300 11, 371 144, 247, 133,685) 1,873, 340 
Tong diovales elo alcee hr lee Coole [ghee Sn i ON Pe EAE 6 ool ee 7,982) 133, 694 
16-pound flat and oval 8, 772 Ae ly ee Sisterees 10, 528 170, 087| 248, 231) 4, 197, 723 

PARC ney Sak 43, 470 510,992, 18, 890) 189, 934 70, 391 791,653) 475, 716) 6, 984, 021 

Red or sockeye: | | 
J-pound’ tall-=: _.. +=. 247, 367| 2,916,372 861, 796/10, 097, 357/1, 173, 550/13, 784, 890 1, 185, 033,13, 927, 279 
I-poundidlaten*=_ 222 - 32, 709 396, 245) 3, 979) 43, 554 57, 771 705,570 76, 298 964, 948 
Y4-pound flat___..-__- 38, 788) 635, 645, 19,088} 330,263) 88,874) 1,464,025) 182, 690) 3, 232, 643 

Potala sachs Sane 318, 864| 3, 948, 262, 884, 863/10, 471, 174)1, 320, 195/15, 954, 4851, 444, 021 18, 124, 870 

Coho or silver: | | 
J-pound) tall2--22—. -_- 129, 888] 1, 112, 121) 40) 351} 227,892) 1,910,695! 312,639) 2, 680, 041 
1-pound flat__....--__ 4, 928 35, 731 [oan oat 15, 047 121, 997 64, 291 614, 437 
14-pound flat___.-.-_- 3, 218 30; 18a) 35... 2204 ee 10, 105 121, 264; 86,651 1,072, 241 

otal. 2.04 en l ss 138, 034) 1, 184, 035 40 351) 253,044) 2,153,956) 463, 581 | 4, 366, 719 
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Pack of canned salmon, Pacific Coast States and Alaska, 1927—Continued 

Alaska—Continued 

Products = Grand total 

Central Western Total 

| “ 

Humpback or pink: | Cases Value Cases | Value Cases Value Cases | Value 
i=pound tall. sea | 803, 9131$4, 573,832) 14,945) $75, 523/1, 355, 658 $7, 809, 907/1, 876, 299 $11,142,009 
Jepoundvhat ee ee 6, 295! SPP 58) See Mee ce Seles 2 14, 662 82, 584 40, 621 264, 297 
14-pound flat__._.___- 7330) bi eS Teen eee aoe Loe Sa 50,455 446,199] 90,453 798, 181 

Motales.=- - SE 817, 538] 4, 663, 911 14, 946) 75, 523]1, 420, 775) 8,338, 690|2, 007, 373 12, 204, 487 

Chum or keta: : | jpn 
1-pound tall__________ 250, 569) 1, 352, 724 30,093; 163,511} 496,860) 2,697,609) 619,054 3,381, 296 
J-pomndfiatess soe = 1, 449 OS eee ee ee 1,449, 6, 977 7, 901 45, 689 
14-pound flat_____-___ 1,179 A062) ws Ee 9 Coleen et 9,414! 73,4941 26,124 202,615 

Ot alas Se 2 ae ies 253, 197) 1, 368, 663 30, 093, 163,511} 507, 723) 2,777,480) 653,079 3, 629, 600 

Steelhead: | 
T=pOun Cs tall Se ee os Se ee gis ter eS ee oe ee eh reap eee Se ee 3, 641 37, 656 
j-poundsflates: see =. Re See ee Ate ees Pee (x die Seiten 1S, Shee eet 10,378 114,158 
Vg-pound flat and oval|________- ee eee | 5 EES Rs) 4 AE ED ete 8 18,796 267, 250 

opal ee eres hal ake (CY A eae SN en ae I Mieet eae ROR eS 32,815 419, 064 

Grand total_______- 1,571, 103 11, 675, 863) 948, 832 10, 900, 4933, 572, 128 30, 016, 264'5, 076, 579 45, 728, 761 

Note.—The pack of salmon has been reduced to the equivalent of forty-eight 1-pound cans to the case. 

Pack of canned salmon in the Pacific Coast States, 1921 to 1927 

Year parece 2 oh Red or sockeye Coho or silver Humpback or pink 

Cases Value Cases Value Cases ——~Value Cases Value 
Gps a 335, 854 | $4,527,711 | 104,954 | $1,905,647 | 111,643) $806,678 | 402,846 | $1, 732, 847 
O22 ee Re eee 314,126 | 4, 572, 607 97, 927 1,816,901 | 204,252 | 1, 533.173 3, 551 18, 546 
1O23eee ee 384, 705 | 5, 790, 419 105, 336 1, 955, 549 245,548 | 1,608,627 | 445, 175 2, 211, 742 
LO2SS Ae eae 349, 014 4, 599, 759 85, 800 1, 478, 698 231,189 | 1,774,078 12, 778 79, 436 
TG Piste ale Be 432, 638 | 5,990,019 | 118,387 | 2,065,975 | 307,567 | 3,313,060 | 551,375 | 3, 152,342 
LO 2G ee sates 349, 600 | 5, 281, 404 os tel: 1, 474, 722 | 228, 141 | 2, 223, 499 2, 608 19, 609 
192722 es 405, 319 | 6, 192, 368 123, 826 2, 170, 385 210, 537 | 2, 212, 763 586, 598 3, 865, 797 

| | 

Year Chum or keta Steelhead Total 

Cases Value Cases Value Cases Value 
NO Dias Lee eee es OE eae 35, 132 $127, 659 12, 519 $133, 883 1,002,948 | $9, 284, 425 
OD Dee oS eR ne Oy ae ey te ere ee 87, 583 365, 303 25, 797 | 326, 994 733, 246 8, 6338, 524 
it 5 a ee ee Sead 5S oe 154, 342 769, 839 32, 157 324, 390 1, 867, 263 12, 660, 566 
(Cpe 2 E> eee eas Fee 247,858 | 1, 192, 156 32, 073 270, 340 958, 662 | 9, 394, 467 
LG 25 RAE A. Sree eee 133, 368 641, 310 15, 278 217, 270 1, 558, 613 15, 379, 976 
LO2QG BE. see SEARED... 5 Nia io oe Ss 148, 732 758, 843 30, 946 381, 225 835, 738 10, 139, 302 
a) eae SPE OP Ce Oe 145, 356 852, 120 32, 815 419, 064 1, 504, 451 15, 712, 497 

Pack of canned salmon in Alaska, 1921 to 1927 

r King, chinook, or ee : Year spring Red or sockeye Coho or silver 

Cases Value Cases | Value Cases Value 
IS Ee eS eee ee eee are t st 44,994 | $459,897 | 1, 765,798 $15, 841, 404 106, 555 $600, 140 
ih} eee eee. bees See ee 30, 660 247, 673 2, 070, 658 | 19, 135, 696 175, 993 962, 790 
O23 ies: 3. Lee e eee Hemet pt! 38, 343 328, 270 1, 859, 496 | 17, 253, 792 164, 107 943, 318 
UAL 2 eae Ree ory ee ay Se ee ae 33, 648 299, 009 1, 447, 895 | 13, 803, 982 183, 601 1, 254, 551 
G25 5. S. e shee! aa ee Bae we 49, 978 595, 041 1, 059, 676 | 13, 904, 599 161, 010 1, 565, 759 
iI? {j}oo re tN ehten NODES oe Beast 52, 476 544, 246 2, 157, 087 | 21, 328, 739 202, 527 1, 700, 563 
1 7 a eS ee OEY a 70, 391 791, 653 1, 320, 195 | 15, 954, 485 253, 044 2, 153, 956 
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Pack of canned salmon in Alaska, 1921 to 1927—Continued 

Year | Humpback or pink | Chum or keta Total 
| 

| 
| Cases Value | Cases Value Cases Value 

OU eee okie ot ee ee 423, 984 | $1, 788, 778 255, 495 $942, 525 2, 596, 826 | $19, 632. 744 
1G SUN § SS Sane epee ee ae ee ee | 1, 658, 423 7, 189, 494 | 565, 918 2, 251,540 | 4,501,652 | 29, 787, 193 
MPS). Sil REE 2 oe eee See see | 2,448,129 | 11, 899, 956 | §25, 622 | 2, 447, 671 5, 035, 697 | 32, 873, 007 
SD Ate 0 2) oe aes ae ee 0 2,601, 283 2, 8375346 | 1, 028,488 | 4,812,297 | 5,294,915 | 33,007, 135 
Rpm eh oS SS Fae Sa SY | 2,110,593 | 11,137,102 | 1,078,680 | 4,787,030 | 4,459,937 | 31, 989, 531 
Ea a nal) 10, BOO, BAUM Li Ona en | 902,443 | 4,518,929 | 6,652,882 | 46, 080, 004 
NO een a ee ee a a W420) ait 8, 338, 690 | 507,723 | 2,777,480 | 3,572,128 | 30,016, 264 

| 

Pack’ of canned salmon in the United States and Alaska, 1921 to 1927 

| 
Year | Pacific Coast States Alaska Total 

pane E } 
| Cases Value | Cases Value Cases Value 

SA 3 9 nosey 2 ouge Nig end ee aa 1,002, 948 | $9,234,425 | 2,596, 826 |$19, 632,744 | 3, 599,774 | $28, 867, 169 
Uke iW es, ae Caen eh a 733, 246 | 8,633,524 | 4,501,652 | 29,787,193 | 5,234,898 | 38, 420, 717 
SRDS aera Maryn oh Sp 2 1, 367, 263 12,660,566 | 5, 035, 697 | 32,873,007 | 6,402,960 | 45, 533, 573 
1 op eee Be ee ee 2 eee 958, 662 | 9,394,467 | 5, 294,915 | 33,007,135 | 6,253,577 | 42, 401, 602 
Jha ete aS Cee eee 1,558,613 15,379,976 | 4,459, 937 | 31,989,531 | 6,018,550 | 47, 369, 507 
JEU ee ray ee 835, 738 10,139,302 | 6,652,882 | 46,080,004 | 7,488,620 | 56, 219, 306 
PCA A ee eee eee 1, 504,451 | 15,712,497 | 3,572,128 | 30,016, 264 | 5,076,579 | 45, 728, 761 

Sardines.—In_ 1927, packs of sardines were reported by 37 plants 
in Maine, 1 in Massachusetts, and 29 in California. This is an in- 
crease of two plants in Maine and a decrease of one in California. 
The production in Maine and Massachusetts amounted to 1,262,124 
standard cases of one hundred 14-pound cans, valued at $5,249,030, 
which is a decrease of 27 per cent in quantity and 22 per cent in 
value as compared with the previous year. In California the pro- 
duction amounted to 2,563,146 standard cases of forty-eight 1-pound 
cans, valued at $9,268,784, which is an increase of 22 per cent in 
amount and 19 per cent in value. The California pack has increased 
continuously and markedly since 1921, when the pack was less than 
one-sixth as large as in 1927. 

Pack of canned sardines, 1927 

\| | 

Sardines (herring) EE eet Sardines (pilchard) California 

| 

\ 
In olive oil: Quarters, 4-pound Cases Value | Cases Value 

(LOD cams ER was 2g Se 26, 023 | $172,067 || 1e-pound oval (48 cans) 2_-__- 38,514 | $114, 442 
In cottonseed oil: Quarters, 144- | 1-pound oval (48 cans): 
pound (L0Oicans) 222-222 2B 1, 020, 618 |4, 313, 198 In tomatoisauce__----=--- 2, 248, 853 | 7, 734, 939 

In mustard: } | srs ta Se eee Se ee 127, 943 485, 368 
Quarters, 14-pound (100 | Souse dees sos 2 oe 14, 650 54, 829 

7H a(oy ee eee 76, 691 359, 059 | In other sauces. ___-~--_.- 10, 650 38, 293 
Three-quarters, 34-pound 14-pound square (100 cans) 3__| 38, 129 327, 073 

(ie CANS ae ee 22 So eee yl 93, 114 379, 482 | 1¢-pound square (100 cans) ---| 4 117, 057 513, 840 
In other sauces: Quarters, 14- i| 
MOUMGCVODicAnS) =a. ae 14,707 25, 224 | 

Msgs!) Se ee eee See (1, 221, 153 5, 249, 030 | Moun ee tee eee Sal ee 2, 595, 796 | 9, 268, 784 

Total (standard cases)____|1, 262,124 |___._____- Total (standard cases) _|2, 563, 146 |__.--____- 

1 Largely in tomato sauce. Includes a few cases of savory sauce packed in 1-pound oval cans, 24 to the 
case, which have been converted to the equivalent of quarter-size cans, 100 to the case. 

2 Largely in tomato sauce. 
3 Largely in olive oil. 
41 Includes the pack of 6-ounce cans, 100 to the case, and also 8-ounce glass jars, 24 to the case, which have 

been converted to the equivalent of !9-pound cans, 100 to the case. 

Norr.—‘‘Standard cases’’ represent the various sized cases converted to the uniform basis of one hun- 
ray eee cans to the case of sardines (herring) and forty-eight 1-pound cans to the case of sardines 
pilchard). 
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Pack of canned sardines, 1921 to 1927 

Year |Maine and Massachusetts California 
| : 

Cases) | Value Cases ? Value 
Ky ee ee a ea | 1,399,507 $3, 960, 916 | 398, 668 | $2, 346, 446 

10938 a SIR oe se ee ee Dae ene 1, 272, 277 5, 288,865 | 1,100, 162 4, 607, 931 
TO2 DiS aloe See aE at Se oS ee Se 1, 869,719 | 5, 750, 109 | 715, 364 3, 361, 480 

TODAS Ue. Se es te oe ee eee 1, 899, 925 7, 191, 026 1, 367, 139 5, 445, 573 
MODS ate et be 28 esi te oie ete See eee See | 1,870,786 | 6,716, 701 1, 714, 913 6, 380, 617 
1026 cate See See See Ae eee ee eee ee 1,717,537 | 6, 727, 388 2, 093, 278 7, 807, 404 
LOD TRO. 6 a Doee wes ne le Rs Rep in oe SE FE Se 1, 262, 124 | 5, 249,030 | 2, 563, 146 9, 268, 784 

1 Standard cases of one hundred 144-pound cans. 2 Standard cases of forty-eight 1-pound cans. 

Tuna and tunalike fishes —These fishes were reported canned at 19 
plants in California. The total production was 1,255,818 standard 
cases of forty-eight 14-pound cans, valued at $8,368,227. This is an 
increase of 48 per cent in quantity and 58 per cent in value as com- 
pared with the previous year, and the pack was larger than for any 
year during the period 1921 to 1926. Increases are noted mainly in 
bluefin, yellowfin, and striped tuna. While the pack of albacore also 
increased over that in 1926, it is still far below the average for 
previous years. . 

Pack of canned tuna and tunalike fishes in California, 1927 

Sizes Albacore Yellowfin Bluefin 

Cases Value Cases Value Cases Value 
14-pound round (48 cans) !____ 8, 705 $47, 984 56, 783 $282, 134 16, 634 $84, 739 
16-pound round (48 cans) 2____ 111, 688 957, 318 299,017 | 2, 041, 695 27, 639 184, 323 
1-pound round (48 cans) 3__-_- 5, 839 | 94, 942 45, 160 570, 185 4, 692 56, 468 
RIRKES Se 3 es ee ee ee | 3, 439 — 18, 741 22, 372 91, 132 923 3, 421 

of al Pose eT 129, 671 1, 118, 985 423, 332 | 2, 985, 146 49, 888 328, 951 

Total (standard cases)-_. 131, 157 |____-___---- 440) 10192 ae ae ee 4G, ,263\|_ see oes 

Sizes agi ieee and Tuna, striped ““Tonno”’ 

Cases Value Cases Value Cases Value 
144-pound round (48 cans) !____ 1, 734 $7, 997 56, 378 $205, 858 185, 611 $790, 810 
14-pound round (48 cans) ?___- 22, 448 154, 976 | 307, 204 1, 751, 762 21, 823 178, 465 
1-pound round (48 cans) 3_____ 3, 594 48, 003 | 36, 447 384, 141 853 10, 585 
WIAKGSH oe ee eee 16, 824 69, 122 6, 027 20, 8260: =* Sa See 

Hots ee 44, 600 | 280, 098 | 406,056 | 2, 362, 587 208, 287 979, 860 

Total (standard cases) _- | Ae SD Ty [ee ae eee | ATANS [An eee es 116}335 "|= eee 

| 

Sizes Bonito Yellowtail Total 

Cases Value | Cases Value Cases Value 
14-pound round (48 cans) !____ 12, 343 $46, 743 9, 943 $37, 515 348,131 | $1, 503, 780 
144-pound round (48 cans) ?___- 10, 498 56, 290 | 23, 474 106, 885 823, 791 5, 431, 714 
1-pound round (48 cans) 3_____ 959 8, 220 | 6, 644 56, 947 104, 188 1, 229, 491 
TUG ac ess ares nap ere £8 rae teal | soo gee See ears aL 2 epee oe Mees |) PS rag 49, 585 203, 242 

‘ROT =e eee eee 23, 800 111, 253 40, 061 201, 347 | 1,325, 695 8, 368, 227 

Total (standard cases) __ 1 eS Las Ms ee a SE A cote eee a (P1955) 8183 | "== 
| | 

1 Includes the pack of !4-pound round and square, 96 cans to the case, and 144-pound round and square, 
100 cans to the case, which have been converted to the equivalent of 44-pound round, 48 cans to the case. 

2 Includes the pack of 144-pound square, 48 cans to the case and 50 cans to the case, which have been con- 
verted to the equivalent of 144-pound round, 48 cans to the case. 

3 Includes the pack of 4-pound round, 12 cans to the case, which have been converted to the equivalent 
of 1-pound round, 48 cans to the case. 

4 Flakes have been converted to standard cases. 

Notr.—‘ Standard cases” represent the various sized cases converted to the uniform basis of 48 half- 
pound cans to the case. Tuna and tunalike fishes were canned at 19 plants. 
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Pack of canned tuna and tunalike fishes, 1921 to 1927 

| 
Year Albacore Pluetin anaetow | Striped tuna “Tonno”’ 

a TY SIS aE ee 
| i | 

| Cases Value Cases | Value Cases | Value Cases | Value 
LOA w se Ss > 456, 152 | $2, 657, 266 64,816 | $306,486 | 27,972 SLOQEG 2G w [eres Sere Ne | sees tae et 
POPo ees ok 296, 210 | 2,304, 935 168, 874 | 1, 047, 621 177, 995 942, 356 13, 714 | $139, 067 
LIES eR | 310,037 | 3,106,329 | 261,773 | 1,959, 812 96, 452 578, 254 124, 416 | 1, 136, 814 
ih, ets ; 416,820 | 4,024, 509 65, 941 455, 048 43, 159 | 239, 198 97, 304 861, 861 
Mage ee See 518,079 | 4, 412, 655 261,482 | 1,745,338 | 168,177 997,697 | 131,159 | 1,212,024 
HOZG 32> Se hee 61, 197 471,502 | 287,699 |" 1,718, 744 | 290, 278 1, 525, 146 137,720 | 1,209,041 
LP eRe See 131, 157 1, 118, 985 | 533, 691 | | 3, 594, 195 | 414,314 | 2,362, 587 116, 335 | 979, 860 

t | | 

Year | Bonito Yellowtail Total 

Cases Value Cases Value Cases | Value 
Meee ee Pe eo es fl ae 8 210 $945 549,150 | $3, 074, 626 
[pe aie bd See 22 oe 10, 810 $58, 900 4,718 18, 994 672,321 | 4,511,873 
INES) ee SSeS eee 15, 099 77, 906 10, 059 55, 645 | 817, 836 6, 914, 760 
Tips 22k Ee ee 12, 899 94, 806 16, 293 81, 164 652, 416 5, 756, 586 
OG Jorn a eee 10, 090 61, 207 13, 484 WOPLGOR | ee 102, 471 | 8, 499, 080 
ING LS eee | 48, 113 259, 204 26, 192 98, 646 851,199 | 5, 282, 283 
WS) i(2 el ees 5.8) ee eee | 18, 587 111, 253 41, 734 201, 347 1, 255, 818 | 8, 368, 227 

Notr.—Cases are on the standard basis of forty-eight }2-pound cans. 

Shrump.—In 1926, shrimp were canned in 1 plant in North Caro- 
lina, 2 in South Carolina, 10 in Georgia, 7 in Florida, 4 in Alabama, 
19 in Mississippi, 26 in Louisiana, and 5 in Texas, a total of 74 plants, 
or 3 more than a year ago. The total pack amounted to 852,764 
standard cases of 48 No. 1 cans (5-ounce cans dry pack and 534-ounce 
cans wet pack) valued at $5,321,652. This is an increase of 16 per 
cent in quantity and 29 per cent in value as compared with the previ- 
ous year and is the largest pack of any year during the period 1921 
to 1927. 

Pack of canned shrimp, 1927 

STANDARD CASES} 
l | 

| Dry pack Wet pack Wet pack 
States | (in tins) (in tins) | (in glass) Total 

| 

North Carolina and South | Cases Value | Cases Value | Cases Value Cases Value 
(CH) DIYs peer oS ee | 4,087 $25, 705 11, 504 DOSN Ba tall eee oe oe ee 15, 591 $94, 529 

Georeitee =. - 22 e | 30, 871 196, 201 78, 191 B00 Soot eae 109, 062 667, 557 
IGT vate soe ee ee ee HT aid 508 26, 983 34, 447 203, 657 | 31, 327 |$337, 152 70, 282 567, 792 
SNUG Gs Teas ip aa a a | 81,040 489, 822 28, 411 L675 294) See [eee see 109, 451 657, 116 
IMEISSISSEDDIC- = sone ee rn | 55, 117 336, 782 | 83, 071 473,659 | 4,176 40,488 | 142, 364 850, 929 
MIRE eee eee. | 147, 355 STG. 280 014192 (012 115 TISs084) |p Eee 339, 367 | 2, 034, 364 
iA Agcy a ge a | lh Aa i | 72, 742 | 41, 758 241, 266 ee es eee 54, 015 314, 008 
Georgia, Louisiana, and | 
eras 5 eat see aes hee |--------- a ene ee ee | ee | 12, 632 | 135, 357 12, 632 135, 357 

OUAIsS sae ss eee | 335, 235 |2, 064, 515 | 469, 394 |2, 744, 140 | 48,135 | 512,997 | 852, 764 | 5, 321, 652 

ACTUAL CASES 

Sizes Total Sizes Total 

| = 

In tins, dry: Cases | Value In glass, wet: Cases | Value 
No. 1, 5-ounce (4 dozen)___| 308, 575 |$1, 834, 202 || 514-ounce (2 dozen) -______-_- 83, 741 | $415, 221 
No. 14, 814-ounce (2 dozen) 38, 321 | 228, 813 614-ounce (2 dozen) -_-____- 16, 608 91, 656 

In tins, wet: | Other sizes, in tins and glass, 
No. 1, 534-ounce (4 dozen)__| 467,352 2,729, 890 wet and dry (standard cases) - 1, 258 7, 892 
No. 1%, 934-ounce (2dozen)| 2, 353 | 13, 978 —- 

| Bibtitiee ee eee ee ee | 5, 321, 652 
| | 

1A eenned case’’ contains 4 dozen 5-ounce cans in the dry pack and 4 dozen 5%4-ounce cans in the 
wet pack. 

Note.—Shrimp were canned at 1 plant in North Carolina, 2in South Carolina, 10 in Georgia, 7 in Florida, 
4in Alabama, 19 in Mississippi, 26 in Louisiana, and 5in Texas. 
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Pack of canned shrimp, 1921 to 1927 

| | | 
Year Cases Value Year Cases | Value 

; | | 
(Ge pew ote fc biaaes | 655, 364 | ! 735,714 | $3, 782, 819 
LOB Pe eres See Fe = Sek ee 579, 797 | | 732, 365 | 4, 122, 092 
LOTS Rey ees os bg on EY Slee 700, 429 i| 852, 764 | 5,321, 652 
iL 743 Se Ap ene ree 718, 517 | 

| 

Nore.—Cases have been reduced to the equivalent of 48 No. 1 cans. 

Clams.—In 1927, razor-clam products were canned at 14 plants in 
Washington, 6 in Oregon, and 6 in Alaska; hard-clam products at 2 
plants in Florida, 1 in Georgia, 1 in Rhode Island, 1 in New Jersey, 
and 3 in Washington; and soft-clam products at 15 plants in Maine 
and 2 in Massachusetts—a total of 51 plants, or one more than in the 
previous year. In standard cases of 48 No. 1 cans, the pack was as 
follows: Razor clams, 130,016 cases, valued at $1,046,797; hard clams, 
37,693 cases, valued at $231,526; soft clams, 65,847 cases, valued at 
$270,747; and other clam products, such as chowders, soups, bouillon, 
and juices, 291,730 cases, valued at $1,195,884. The total pack 
amounted to 525,286 standard cases, valued at $2,744,954. This is 
an increase of 37 per cent in value compared with the previous year. 

Pack of canned clam products, 1927 

Items and States Cases Value Items and States | Cases | Value 

Razor clams (Washington, Ore- Soft clams (Maine and Massa- | 
gon, and Alaska): | chusetts) : | 

W hole— W hole— | 
No. 1, 5-ounce (4 dozen) ____- 8, 236 | $69, 412 || 5-ounce (4 dozen) -___-------- 37,510 $161, 061 
1-pound, 8-ounce (4 dozen)___| 4, 066 46, 352 8-ounce (4 dozen) -__--_---_-_-- 8,103 | 52,335 
No. 2, 10-ounce (2 dozen) _-_- 647 | 5, 435 10-ouncei(2):dozen) 222 == -o— 5, 180 20, 459 

Minced— | Other sizes (Standard cases)__| 10, 000 36, 892 
1,-pound flat, 4-ounce (4 —_———— 

dozen) =222— = ng Pee 2 ; 85,989 | 563, 117 || Motel anes ee ee | 60,793 | 270, 747 
No. 1, 5-ounce (4 dozen) __-___| 42,224 | 334, 183 |} ooo 
Other sizes (standard cases)__| 3, 612 28, 298 || Total (standard cases)__-_-} 65, 847 |________- 

AMIGA oo SD ae eee oe 144,774 1,046,797 || Other hard, soft, and razor clam | 
;————— | | products (Maine, Massachu- | 

Total (standard cases) _____ TSONOLGA: Se — setts, Rhode Island, New | 
a Jersey, Georgia, Florida, | 

Hard clams (Washington and | Washington, and Oregon): | 
Florida): | Chowder and soup— 

W hole— No. 1, 10-ounce (4 dozen) ---_ 139,558 | 557, 817 
1-pound, 8-ounce (4 dozen)___| 3, 858 28, 549 |! No. 3, 33-ounce (2 dozen) _-__| 41,702 | 239, 090 
No. 1, 5-ounce (4 dozen) -___- 8, 123 67, 508 || No. 10, 102-ounce (44 dozen)__| 2, 602 9, 907 
No. 2, 10-ounce (2 dozen) __-_| 12,181 | 75, 409 || Other sizes (standard cases) __| 53,954 | 269, 186 
No. 10, 52-ounce (4% dozen)__| 4,774 25,064 |} Bouillon and juice—Miscel- 

Minced— || laneous sizes in tins and glass | 
No. 1, 5-ounce (4 dozen) _____ 1, 534 11, 629 || (Standard: cases)-— | 26, 092 119, 884 
Other sizes (standard cases)-_ 3, 476 23, 367 == = 

a Totalc.- las es2sc2 == 23/268, 908 nS anes 
MoOtaliee ek Moe Coane eee 33, 946 | 231, 526 || |——_—_— 

— I Total (standard cases) ____- 120187730)" | tt Segoe 
Total (standard cases) ____- BYE Bb ee ee i| = ee 

\| Grand total (standard 
| || CASES) sess Fe ee '525, 286 |2, 744, 954 

Note.—‘‘ Standard cases”’ represent the various-sized cases converted to a uniform basis of No. 1 cans, 
4 dozen to the case. ‘‘Cut out’’ or “‘drained”’ weights of can contents are shown for whole and minced 
clams and gross can contents for chowder, soup, bouillon, and juice. 



FISHERY INDUSTRIES OF THE UNITED STATES, 1927 423 

Value of canned clams and clam products, 1921 to 1927 

| Clam 
Year Razor clams | Hard clams | Soft clams | chowders, Total 

| juices, ete. 
| 

1 Se ee oe Se ae ey Se ees $506, 591 $138, 699 $338, 775 $182,442 | $1,166, 507 
is vps Sak SE Seas Sees Be ee 2 ae 876, 364 201, 270 327, 287 | 311, 444 1, 716, 365 
(RPSL See, ee es es ee 883, 535 194, 937 | 308, 560 323, 584 1, 710, 616 
NS Pe ln et ae 863, 126 271, 911 | 459, 882 566, 470 2, 161, 389 
IGUAL SS ka Rs Ss oe ese ee ee eee eee ee 860, 002 218, 601 287, 073 484, 702 1, 850, 378 
IMD Ue _ OS See 3 ae ee eS Se 795, 256 191, 044 | 279, 996 738, 354 2, 004, 650 
Ut 2j( 5 Se I EE ES pet Sree Oe eee 1, 046, 797 231, 526 | 270,747 | 1, 195, 884 2, 744, 954 

Oysters —In 1927, oysters were reported canned at 3 plants in 
Maryland, 4 in North Carolina, 14 in South Carolina, 3 in Georgia, 
3 in Florida, 4 in Alabama, 17 in Mississippi, 6 in Louisiana, and 1 it 
Texas, a total of 55 plants, or the same number as a year ago. The 
total output of these plants amounted to 447,297 standard cases of 
forty-eight 5-ounce cans, valued at $2,367,949. This is an increase 
in quantity of 8 per cent and 17 per cent in value, as compared with 
the previous year. 

Pack of canned oysters, 1927 

STANDARD CASES! 

States | Cases Value 

| 4 

Maryland____- Sih ae Syne oes 2S ee ee cp eee Ne a OU FS Uae Sa he Ree ie Vek | 20, 472 $126, 972 
North Carolina. --9 eee ant SS Se Se eee 15, 618 81, 715 
DOMtHROarDlinaeey 2 eR BERR RI Sy hn ee he eee Resend | 111, 923 588, 070 
COT Pa ATE LONG tee Meee AP ens et YS es ES en ee 17, 109 85, 821 
ENB ORI a! ee ee SE es he es Se ae LEA Ad 2 iis bene 2 pe ee ee | 23, 032 119, 051 
VIO SSISSHIS Deeg ae ee Ey eS ee ee te PM hs Pape ee | 229, 801 1 2t7yos8 
WOMISIAT An eh OkAS = tte eke eee eee Lc eS, Seeds te Rhee Se | 29, 342 148, 782 

YOUNG 2 OE RES So ees Sem ee! ec es 22, ere evo ee ee eee eee ae | 447, 297 2, 367, 949 
| 

ACTUAL CASES 

Sizes Cases Value 

“3 : \ 

CNT FIC RR CCL O ZAIN) Saree seer epee. Arete eh LEA OE Soh k 8! S| DA ee 62, 610 $293, 184 
D-OUDCO EE LOZOTl) Eee. se ehea S.A ees eae Pi Eee oes he eI Yee. oh a 318, 650 1, 643, 788 
aU bER OSC COLO ATi) [eee Ee NES Le wpe es St AEs oh a oe od de ei SREP ote = 2A, 423 115, 105 
ia era yarn es (OA aya 1) Ce ESE eS See - eee oe eee | 55, 612 | 288, 462 
Oihionswecn Sten Uncle asc) acne ee eeene ee yemenr inc ea nerer sue Wee relent Aber Petr | 3, 409 | 27, 410 

| 

DELS (lee SM EN og 5s red 6 SS elie REE aN e 27 ee ee Moe hs be Ooo) 2, 367, 949 
| 

1 A “‘standard case’’ contains 4 dozen 5-ounce cans. 

Pack of canned oysters, 1921 to 1927 

Year Cases Value Year Cases Value 

G2 Se eS at ee ee ee SZ OSOMl mige, i roeeih. || Luspe 2 5-- eae eee 654, 755 | $3, 721, 159 
LSS co shy a --| 505, 973 2, 423, 616 413, 834 2, 026, 569 
U5 eae 1 ie ae eens Loree 524, 544 2, 720, 073 |, 447, 297 2, 367, 949 
TES PU aso ne ied Se Rarity as 447, 481 2, 478, 044 || 

Norte.—Cases are on the standard basis of forty-eight 5-ounce cans. 
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Miscellaneous canned fish products—In addition to the products 
shown in the foregoing, 298,644 standard cases of forty-eight 1-pound 
cans of various miscellaneous fishery products, valued at $2,334,776, 
were canned during 1927. Alewives and alewife roe were canned at 
41 plants, shad and shad roe at 32 plants, crabs at 4 plants, miscel- 
laneous shellfish at 5 plants, and miscellaneous fish, caviar, roe, and 
salmon eggs at 34 plants. Compared with a year ago, the pack of 
alewives and alewife roe, which amounted to 66,495 cases valued at 
$316,697, increased 24 per cent in quantity and 19 per cent in value; 
the pack of shad and shad roe, which amounted to 12,336 cases 
valued at $83,732, decreased 20 per cent in quantity and 19 per cent 
in value; the value of the crab pack amounted to $26,988 and 
increased 7 per cent. 

Pack of miscellaneous canned fishery products in the United States and Alaska, 1927 } 

{ 
| | 

Items Cases Value | Items Cases Value 

PMO WAVESs eee oe 2 ose oe | 21,327 $64, 577 | Salmon eggs (for bait) _----_- 5, 257 $130, 735 
Mlewife roe 2 82 45, 168 2524120) || ACrabS2< a = Sake ae 1, 009 26, 988 
Shad a 11, 569 61, 842 || Other:Shellfish>-.-- o=<< =. 3,470 | 64, 485 
Shadirqe= sks oie 5s. sie) 767 21, 890 || 
OtHeriisS ht Sah ae > ere | 203, 683 1, 639, 469 | Total sess ee eee 298, 644 2, 334, 776 
Oem GCAvIal ose eee eee | 6, 394 72, 670 || 

1 All packs under this heading have been converted to the equivalent of ‘‘standard cases’”’ of forty-eight 
1-pound cans. 

Pack of canned alewives and alewife roe, 1921 to 1927 

Year Alewives Alewife roe Total 

Cases | Value Cases Value Cases Value 
LODE ee oe. Ree eee weer at eee 156 | $813 20, 304 $157, 841 20,460 | $158, 654 
IN Py AEM RCE oe het 9c SA or pee a. 489 | 1, 994 18, 099 137, 514 18, 588 139, 508 
1110) 255 Pe sae er A et ee eet ere 537 1, 915 20, 404 169, 435 20, 941 171, 350 
UPL 1S Reais oo ie SS ae Ra Sat 1, 550 | 5, 118 41, 642 332, 245 43, 192 337, 363 
BAS play ol ed We pe ee Be Pee SE 4,449 15,045 > 35,183 240, 461 39, 632 255, 506 
NO DG EAE Se ene eee Sete OS See ee 19,920 | 65, 405 33, 886 201, 278 53, 806 266, 683 
1927 See eee ee Sane eee tent 21, 327 | 64, 577 45, 168 252, 120 66, 495 316, 697 

! } 

NoteEe.—Cases have been converted: to the equivalent of forty-eight 1-pound cans. 

Pack of canned shad and shad roe, 1921 to 1927 

Year Shad | Shad roe Total 

ae 

Cases Value | Cases Value Cases Value 
TOD eine nk ede oe eee ety 22s Reet a 641 $2, 455 | 38 $142 679 $2, 597 
9223585 See es Fda, SR oe DS Ee 1, 781 9, 961 | 292 8, 517 2, 073 18, 478 
1923 ie ee ee eee ee 2, 162 37, 165 | 536 16, 288 2, 698 53, 453 
O24 sae A ee BS es ST 9 Be i eee eee 6, 470 20, 461 | 1, 164 72, 932 7, 634 93, 393 
ee ee ae eo eee 12, 569 53, 875 2, 430 100, 571 14, 999 154, 446 
12. eat ch isle ORD Me SP Sas PB Be 14, 275 63, 334 1,121 39, 422 15, 396 102, 756 
LO Qik Rn eee be oot oC eee 11, 569 61, 842 | 767 21, 890 12, 336 83, 732 

Notre.—Cases have been reduced to the equivalent of forty-eight 1-pound cans. 
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Value of canned crabs, 1921 to 1927 

Year | Value || Year Value 

! 
$115, 800 i CRG) Pao a) See Soe er, aes ee $52, 499 
104, 171 i THUR wad tu ee Ee a eee el 25, 222 
47, 023 | TAS feo ee ee 26, 988 
35, 944 

| 
! 

BY-PRODUCTS 

The total value of by-products, including the products of the 
menhaden and whaling industries, amounted to $12,793,256 in 1927. 
These were made up of fish and whale oils; fish, whale, and shrimp 
scrap, meal, and bran; shell products; fish glue; and miscellaneous 
by-products. Their total value was 5 per cent more than in the 
previous year. 

Oils—The production of fish and marine-animal oils in 1927 
amounted to 10,874,113 gallons valued at $4,905,021, which is 
slightly less in quantity and value than a year ago. Of the total 
production in 1927, 37 per cent consisted of menhaden oil; 23 per 
cent, sardine oil; 21 per cent, herring oil; 14 per cent, whale and sperm 
oil; and 5 per cent, oil from miscellaneous fish. 

Scrap and meal—The total value of fish scrap and meal of all kinds 
produced in 1927 was $4,321,082, which is an increase of 18 per cent 
over the value for the preceding year. Of the total value, that for 
dried scrap and meal accounted for 85 per cent; acidulated scrap, 13 
per cent; shrimp bran and crude or green scrap, 2 per cent. The 
quantity of dried scrap and meal and shrimp bran produced was 
ereater than in the previous year, while there was a decline in the 
production of acidulated scrap and crude or green scrap. 

Production of miscellaneous by-products, 1927 

| 

Atlantic and Gulf | Pacific coast 
Products coasts | (including Alaska) Total 

| | | 
Fish and whale scrap and meal: Quantity | Value Quantity Value Quantity Value 

iD) cil: (s bye 5p iene ee = tons__ 10,071 | $532,019 | 32,007 |$1,761,900 | 42, 078 |$2, 293, 919 
@rude-or green: == 22. = 2. = -* dow! 1, 960 S042) Cena ye eee ee eee ee 1, 960 8, 942 

ma SHrinip Drama do 1, 427 AL Aa ee ee eee | 1, 427 44, 716 
. | 

CT 1s a ae EME A gallons_-|--_..-_-___| ae 205,519} 85,061 | 205, 519 85, 061 
Sardmoese tee doa Sasa ees aie ae eee 2,514, 562 | 1,116, 725 | 2,514, 562 | 1, 116, 725 
Tuna Re eS (i (ators 2) (ae 2 ee se ee ee ee 32, 895 8, 265 32, 895 8, 265 
eLearn pas ets SS do-__ 257, 020 96,416 2,034, 667 863, 834 | 2, 291, 687 960, 250 
Wikigles Seren. 2 ott do:2-2|-2s% eee 1, 520, 900 751, 765 | 1, 520, 900 751, 765 
Sperm SRR E22 eee eae dost |us eee Tee Sees oe | 10, 500 4, 200 | 10, 500 4, 200 
Cod liver, crude___.-__.-__- dos 22 |\"- 283; 817) ||> 242, aoe So SS sac ee se see 283, 817 242, 424 

; Miscellaneous - ------------ dole 14, 025 | 7, 250 | 43, 140 12, 607 57, 165 19, 857 
eiguid) glues 2 oe =a do_---| 512, 136 SO0V S96: es soe nce hoe eee 512, 136 860, 396 
Miscellaneous by-products1_pounds__} 1, 731, 709 | 87, 008 584, 950 | 18, 699 | 2, 316, 659 105, 707 

atal te oo see eee oh peeek. 23423 jl, BrOy UTE tee eee. = 4662300 050i A= axe > 6, 502, 227 

1 Includes herring skins and scales, isinglass, fish flour, pickled whale meat, whalebone, and shark skins, 
fins, and meat. 

Norte.—The oils produced on the Pacific coast are reported in “‘trade”’ gallons (714 pounds), and those 
produced on the Atlantic and Gulf coasts are reported in United States gallons (about 7.74 pounds). 
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Production of fish and marine-animal oils, 1921 to 1927 

Year Menhaden Herring Sardine 

Gallons | Value Gallons Value Gallons Value 
6, 260, 478 | $1, 719, 892 112, 838 $26, 735 170, 977 | $35, 760 
7, 102, 677 2, 904, 833 450, 362 | 150, 144 428, 859 © 145, 668 
7, 461, 365 3, 316, 277 945, 424 384, 053 966, 247 | 424, 103 
3, 923, 904 1, 817, 626 1, 324, 002 | 571, 399 2.308, 01k, | 1, 076, 903 
6, 023,108 | 3,001,106 | 2,442,527} 1,034,071 | 3,120,048 | 1, 568, 753 
3, 942, 821 1, 729, 160 3, 116, 936 1, 382, 763 2,113, 028 | 932, 651 
3,957,068 | 1,716,474 | 2,291,687 | 960,250] 2,514,562 | 1, 116, 725 

Year Other fish oils | Whale and sperm Total 

Gallons | Value | Gallons | Value | Gallons | Value 
NOD ee ss teres y= s eye). Saber 378, 887 Q) 523, 101 | () | 7,446,281 | $2, 078, 670 
WO 220 506s UE Bee ee ee 306,430 | $145,401 | 2,247,145 | $884, 714+| 10,535,473 | 4, 230, 760 
WO23- See = SLAAL LSS Seas 443, 935 | 187, 877 1, 556, 830 791, 884 | 11, 373, 801 5, 104, 194 
ODA Si al a. ee re ee 381, 832 | 184, 534 1, 242, 836 | 661,271 | 9, 211, 285 4, 311, 733 
D8 iain Aes ee whe SP rae 480, 195 211, 250 1, 221, 198 685, O11 | 13, 287, 076 | 6, 500, 191 
19262 3: . aed EB eee Pe 439, 252 234, 832 | 1, 276, 009 748,075 | 10,888,046 | 5, 027, 491 
jt ey a ee eee See | 579, 396 | 355, 607 1, 531, 400 755, 965 | 10,874,113 | 4, 905, 021 

| - 

1 Data not available. 

Production of fish, shellfish, and marine-animal meal and scrap, 1921 to 1927 

Year EY and Acidulated scrap epee Shrimp bran | Total 

be +| | 

Tons Value Tons Value Tons Value Tons | Value Value 
LAE) op 5 eae Maan OPE 60, 031 | $2,613,361 | 44, 454 $895,140 | 2,160 $31, 827 | 628 /$16, 814 ($3, 557, 142 
2 in Se Ie Se 89, 459 3, 700, 787 | 25, 712 555, 973 | 433 9, 519 | 562 | 15,398 | 4, 336, 677 
WO D3 p7> 4528 75 hee 66,088 | 3, 286, 504 | 44,935 | 1, 064,870 1,593 | 13,721 ! 1, 269 | 48, 290 | 4, 413, 385, 
LS 27 Ra a ee ale, 51, 855 2, 370, 237 | 24, 963 504,639 | 3, 543 6, 262 936 | 31,580 | 2, 912, 718 
1O25:.. SLE. SELES pea 69, 733 3, 500, 496 | 41, 773 1, 109, 067 | 5,477 | 9,414 | 1,079 | 31,658 | 4, 650, 635 
O26 S eset es aS 61,929 | 3,056, 406 | 23, 852 551,405 | 6,157 | 9,491 | 1,036 | 33, 775 | 3, 651, 077 
LO 2 ie ee ee ee 68, 495 3, 700, 834 | 19, 984 566, 590 | 1, 960 8, 942 1, 427 | 44,716 | 4,321, 082 

| ! 

Glue—In 1927, fish glue was manufactured at four plants in 
Massachusetts. The production amounted to 512,136 gallons, val- 
ued at $860,396, which is a decrease of 2 per cent in quantity and an 
increase of 18 per cent in value compared with the previous year. 

Production of fish glue, 1921 to 1927 

| | 
Year Gallons Value Year | Gallons | Value 

| ee 

rd bee = ce na foe one 347, 048 $364, 415 510, 816 $589, 064 
O22 =) ae oe ee gs | BIBEOOS ls 27S Aas 520, 622 732, 109 
ite eR, 2 ee ees | 465, 814 | 680, 054 512, 136 860, 396 

LOZ4 NE Se ABE oes eB RE Bi | 502,940 | 550, 391 

Shell products —Shell products were manufactured at 47 plants 
in 1927. The production amounted to 310,519 tons of oyster-shell 
products, valued at $2,601,050. This is an increase in quantity and 
value as compared with the previous year. This does not include 
crushed shell produced as a by-product of the fresh-water pearl- 
button industry, statistics of which are not available. Of the total 
production, 80 per cent consisted of crushed oyster shell for poultry 
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and 20 per cent was lime. The production in 1927 of crushed shell 
was slightly less and lime slightly more, compared with the production 
of these commodities in the previous year. 

Louisiana ranks as the most important State in the production of 
oyster-shell products and accounted for 40 per cent of the total 
quantity produced and 42 per cent of the total value. Many of the 
shells used there were dead shells taken from marine-shell deposits. 

Production of oyster-shell products, 1927 

q E | Crushed oyster shell oe : 
States for poultry feed Oyster-shell lime Total 

Connecticut, Rhode Island, and Penn- | Tons Value Tons | Value Tons Value 
SD iS ee a eee 8, 274 $88, 090 1,970 | $7,563 10, 244 $95, 653 

PERU EESD ames eer ete tt lee 3, 904 43, 450 1, 265 4, 210 5, 169 47, 660 
Piperraikay bois Gieee See tyes ce nF st 2s os 253 SS | 50, 734 501, 216 25, 662 68, 544 76, 396 569, 760 
Biperrist ieee et Se Sela eT ci gere rg deg 13h 12, 515 130, 846 22,976 | 161,423 35, 491 292, 269 
North Carolina and South Carolina____- | 16, 199 | 180, 139 2, 375 16, 588 18, 574 196, 727 
Florida and Alabama_-_---_-_-_-_---_------- 8, 438 | 70, 730 2, 150 2, 088 10, 588 72, 818 
MOSSISSINDL and -Ee@xas.— == ._ 2: | 26,712 235, 469 2, 095 3, 394 28, 807 238, 863 
ILC ase SS Se ees Soe 123,183 | 1,082, 125 2, 067 5,175 | 125, 250 | 1, 087, 300 

LNG [RD Lig, 2 Sa eg aR Se ee 249,959 | 2, 332, 065 60,560 | 268,985 | 310,519 | 2, 601, 050 

Production of oyster-shell products, 1921 to 1927 

| 
= | Crushed oyster shell . : 

Year | for poultry feed Oyster-shell lime Total 

| eres ~ = 

| Tons Value Tons | Value Value 
LDS PA este So AE eae Fee eae ae yh RS a we Bi lp | 185,474 | $1,759, 120 73, 764 $502, 634 $2, 261, 754 
ee ee ae Se ee ee Ee Ice Ne md Saati | 236, 021 2, 005, 838 93, 168 | 431, 213 2, 437, 051 
NAVAS cosas oa SEMIS EN a a gers Ae SEAS | 224,983 | 1,.986, 249 83, 808 372, 286 2, 358, 535 
UP RAL 2 a: et plan ie Seine eae 1 Ae oe 219,211 | 2,019, 254 70, 269 | 336, 384 2, 355, 638 
Lit ye ae a ee ne Eee 226, 971 2, 075, 057 67, 818 | 303, 261 2, 378, 318 
WO se ee. 2 oe eine le Se eee | 251,166 | 2,379, 141 57, 232 | 207, 019 2, 586, 160 
HONG. = ete ee ee et ees ee a 2s | 249,959 | 2,332,065) 60, 560 | 268, 985 2, 601, 050 

| 

Menhaden industry —In 1927, 1 menhaden plant operated in Con- 
necticut, 1 in New York, 2 in New Jersey, 3 in Delaware, 14 in Vir- 
ginia, 15 in North Carolina, 1 in Georgia, and 2 in Florida. These 39 
plants utilized 586,214,000 fish for the manufacture of 26,417 tons of 
scrap and meal, valued at $1,406,915; 19,984 tons of acidulated scrap, 
valued at $566,590; and 3,957,068 gallons of oil, valued at $1,716,474, 
making a total value of products of $3,689,979. This is an increase 
in value over that for the previous year of 7 per cent, indicating that 
this industry has recovered slightly from the poor season of 1926. 
However, the value is considerably less than in the years 1922 and 
1923. Virginia ranks first in importance in the menhaden industry 
and in 1927 accounted for 42 per cent of the total value of all men- 
haden products. 
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Fish utilized and products of the menhaden industry, 1927 

Quantity | Products 

of | States | menhaden Total 
| utilized | Scrap and meal | Oil 

ry | 
Connecticut, New York, New Jer- Number Tons Value | Gallons Value Value 
sey, and Delaware: oe | 68, 997, 000 7, 147 $219,550 | 795, 226 $384, 132 $603, 682 

Warpinig#-2- 2 Soe) e 2 eee 181, 013,000 | 113,188 741, 271 | 1, 867, 279 798, 286 | 1, 539, 557 
NOTED Carolina] esse nee 148, 886,000 | 2 14, 821 519,449 | 782,778 330, 685 850, 134 
Georgiajand Florida::--2 = 187, 318, 000 11, 245 493, 235 511, 785 203, 371 696, 606 

Total ee ee ee 3586, 214,000 | 446,401 1,973, 505 | 3, 957, 068 1, 716, 474 | 3, 689, 979 

1 Of this quantity, 9,869 tons, valued at $537,188, were reported as dry scrap and 3,319 tons, valued at 
$204,083, as fish meal. 

2 Of this quantity, 5,049, tons, valued at $233,549, were.reported as dry scrap; 2,304 tons, valued at $124,110, 
as fish meal; and 7,468 tons, valued at $161,790, as green and acidulated scrap. 

3 351,728,769 pounds. 
4 Of this quantity, 19,439 tons, valued at $993,472, were reported as dry scrap; 6,987 tons, valued at $413,443, 

as fish meal; and 19,984 tons, valued at $566,590, as green and acidulated scrap. 

Notre.— Menhaden oil is reported in United States gallons (about 7.74 pounds). 

Products of the menhaden industry, 1921 to 1927 

Year | Dried scrapand meal; Acidulated scrap Oil Total 

| Tons Value Tons | Value Gallons Value Value 
TOQUE See ete ee es | 37,858 | $1, 380, 455 44,804 $905,640 | 6,260,478 $1,719,892 | $4, 005, 987 
1922 e-er e e 67,821 | 2,665,441 | 25, 755 | 556,317 | 7,102,677 | 2,904,833 | 6,126, 591 
1923 ee ene SE ee 43,452 | 2,029,406 | 44,935 | 1,064,870 | 7,461,365 | 3,316,277 | 6, 410, 553 
1G 2A. 2 Se ee ee 21, 008 996,866 | 24,409 495,684 | 3,923,904 | 1,817,626 3,310,176 
O25 2 See ee eee 30,167 | 1, 519, 458 41,463 | 1,102,051} 6,023,108 | 3,001,106 | 5,622,615 
19264 eee eee 24,226 | 1,164,396 | 23, 553 | 548, 204 | 3,942,821 | 1,729, 160 3, 441, 760 
1927 [ores Sep = een Bea 26,417 | 1,406,915 |- 19, 984 | 566, 590 | 3, 957, 068 | 1,716,474 | 3, 689,979 

FROZEN-FISH TRADE 

During 1927, there were 150 freezers and cold-storage establish- 
ments devoted ‘wholly or in part to the storage of frozen fish. This 
is a smaller number than was operated in the previous year, although 
the volume of fish handled was larger. That frozen fish is being 
used more generally is evidenced by “the fact that average monthly 
holdings in “the last three years have become greater, those in 1927 
amounting to 48,957,000 pounds, or 7 per cent more than in 1926 
and 18 per cent more than is normal or than the 5-year average. 
The quantity of fish frozen annually also has increased during the 
past few years. The holdings per month during the first 7 months 
of 1927 were 17 to 53 per cent greater than during the corresponding 
period in 1926, and during the last 5 months they were 6 to 11 per 
cent less than in the previous year and varied from 24,732,000 
pounds in April to 66,791,000 pounds in November. Compared with 
the 5-year average for each month, the holdings per month im 1927 
were 3 to 54 per cent greater, the largest gains being registered 
generally in the late spring months. 
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Holdings of frozen fish for 1927 and 1926, and the 5-year average 

[Expressed in thousands of pounds; that is, 000 omitted] 

Month 

AUP SODVA 22 kel el ey ee Se 
February_- 

WELO RRR es ee _ el eee 

429 

Increase (+) or 
decrease (—) 

5-year 1927 1926 average Come ees 

pared Bane 
with | vith 
7 i gee bed 

average 

Per cent | Per cent 
58, 655 48, 181 48, 894 +22 +20 
48, 684 37, 378 37, 332 +30 +30 
34,889 | 24,894) 25,304 +40 *+38 
24, 732 16, 154 17, 631 +53 +40 
29, 781 21, 540 19, 304 +38 +54 
36, 694 31, 345 25, 808 +17 +42 
42,116 33, 902 34, 988 +24 +20 
54, 063 57, 627 45, 092 —6 +20 
60, 328 64, 657 54, 216 —7 +11 
65,958 | 70,310 | 62,611 —6 +5 
66, 791 75, 034 65, 052 —11 +3 
64, 788 69, 854 61, 839 —7 +5 

48, 957 45, 906 41, 506 +7 +18 

Holdings of frozen fish in the United States in 1927, and a 5-year average, 1922 to 1926 

[Expressed in thousands of pounds; that is, 000 omitted] 

Month ended— 

Species 

Jan. 15 | Feb.15 | Mar.15 | Apr.15 | May 15 | June 15 

IBinefish (all tradesizes) == < .-- ~<a 561 416 276 196 198 284 
Butterfish (all trade sizes)___.______-___-__- 1, 153 903 581 428 386 311 
(OND (HEIS| aie 2 Se oe SRA BR oy Bye Rees ee eee mat || 225 223 152 151 169 
CISCO VGA KO TIO. eee es a ee 514 | 314 202 116 75 58 
Cisco (lake herring), including bluefin, 
plscktinwand chiub= = 2). <2" ae 2, 850 1, 998 1, 116 655 551 477 

Cisco (tullibees, Canadian Lakes)________- 1,723 | 2,170 1, 965 1, 499 1, 340 1, 204 
Cod, haddock, hake, pollock_____________- 2, 196 | 1, 854 1, 379 743 1, 024 1, 100 
(Oredker = 2S S5 See ee Se Se eS. BAS * 1, 252'.) 981 225 55 824 1, 251 
Flounders 726 | 623 424 330 398 670 
Halibut (all trade sizes) 6, 265 4, 221 2,905 3, 096 5, 109 7, 567 
Herring, sea (including alewives and blue- | 
[PES 22 pace eke ies satel gi le ated 2, 154 | 1, 951 2, 020 1, 593 2, 166 2, 718 

Ti KOnrattetes ee thew hoe ia Sy she 1, 564 | 1, 245 | 896 556 641 554 
Becket (exceptySpanish) — 4.2 2-4-5 + = 7, 047 5, 629 3, 817 1, 748 3, 010 3, 798 

ike: 
Bloeiandisanren-~—34 222) 5 oe tk 647 512 | 2p 121 657 512 
Yellowsonwall-eyed* = Ea 313 452 382 274 218 196 

Pike (including pickerel, jacks, and yellow 
ACK) ty pee hate k oe Se eS 1, 542 1, 542 1, 404 1,121 1, 031 1, 036 

Sablefishs(blackseod)— 2h 02 1, 359 968 572 398 356 368 
Salmon: 

899 686 397 113 81 501 
i QT 12 1, 902 1, 489 1, 187 1, 048 998 

IMAM en elaine kes a 8 eas et 1, 084 757 442 208 176 141 
Peoeluen ds trOUls ase L tS eee BES 377 315 141 124 36 66 
PAO UH Ghee 2 tetas ns ek ee 2, 450 2,098 1, 657 1, 239 920 1, 054 

MGUPKGDOLGIOS ise oe 2. es FR e 103 62 27 6 1 223 
Shadvand shadiroes- S222 22 P28. 1st ee 331 305 135 108 377 505 
SAU TS ee a ee eee eee 1, 561 1, 558 1, 166 792 681 690 
Smelts, eulachon, ete._........-.-.-_.----- 669 1, 309 1, 383 745 653 509 
Sf reat ee SS ee Oe eee 1, 790 1, 502 1, 303 825 672 1,010 
Sturgeon and spoonbill cat____.__________- 1,161 1, 078 858 1, 009 1,015 1, 095 
UCR Orser ters eT bes ee eer eye ae ge fe 92 66 58 36 43 50 
Weakfish (including southern ‘‘sea trout’’)_ 1, 096 771 269 77 314 653 
VA EMUP SST) 0 2 OPS Pe ETS Bs Ce © ae 1, 279 1, 493 1, 228 837 607 555 
RTGS ee eee ie OR ye se 5, 449 3, 452 1, 890 1, 429 1,417 222k 
Miscellaneous frozen fish_....__...-___-_-- 5, 509 5, 326 3, 801 2, 916 3, 605 4, 060 

Totalitrozenstishi== 23.9 ses = be 58, 655 48, 684 34, 889 24, 732 29, 781 36, 694 
5-year average, 1922-1926____________ 48, 894 37, 332 25, 304 17, 631 19, 304 25, 808 
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Holdings of frozen fish in the United States in 1927, and a 5-year average, 1922 to 
1926—Continued 

[Expressed in thousands of pounds; that is, 000 omitted] 

Month ended— 

Species 7 j 

July 15 | Aug.15 | Sept.15 | Oct.15 | Nov.15 | Dee. 15 

| 

Bluefish’ (all trade’ sizes)... - 5. =-2 22-3 316 275 | 343 | 358 337 304 
Buttertish’ (alltrade’sizes)-_ =) 2-2 222s eet 280 433 522 | 703 591 437 
@GBtish Ane ent a ee ered. See 236 318 339 | 404 395 353 
@iseo Chalke: Brie) sot eee ees 188 279 448 865 654 751 
Cisco (lake herring), including bluefin, 

blacktin: jandsehubs =e ae eee as ee! 627 1, 496 2, 244 | 2, 138 | 2, 490 3, 720 
Cisco (tullibees, Canadian Lakes)_______- 1,110 1, 009 1, 017 | 962 962 1, 157 
Cod, haddock, hake, pollock_____ 1, 207 1, 348 1, 950 | 2, 695 2, 303 1, 800 
@roaker: 2 eee Beat Pah ee 1, 442 2, 109 1, 780 | 1,615 1.272 1, 001 
Wiounders sacs. we see Fee a ee 667 707 . 669 | 800 778 678 
Halibut. (all trade sizes)is=* 22 2 ee ee 9,019 12, 233 13, 990 14, 114 13, 585 13, 031 
Herring, sea (including alewives and blue- 

backs) seek ES Eel sa ee tee 2; 627 | 2, 769 3, 082 | 3, 982 4, 106 4,124 
hake trouto% 22-2 Ss aes = ee 606 818 977 | 1, 292 | 2, 079 1,975 
Mackerel (except Spanish) --______-------- 4, 708 6, 383 6, 279 | 5, 621 4,710 3, 616 
Pike: | 

Blueandisaugers.-sase <2 2-year 511 297 | 222 | 199 575 652 
ViELLOWRORAW AU -GyGO 2 se eee 200 177 194 | 177 205 292 

Pike (including pickerel, jacks, and yellow 
HACK: eer kw rene Se aL ate NOs Tee aeOeee Zee 1, 027 975 863 1, 050 1, 239 922 

Sablefish* (black cod) e222 ass 492 608 | 1,315 | 2, 329 2, 882 2, 571 
Salmon: 

Ghincokss -* 2. 25555 oe = ee eps 1, 193 1, 645 | 1, 788 2, 049 1, 722 1, 358 
Silvert eee An ee OAS Pee ee pena 1,110 1G 7 Sn |eemeoe 3, 542 3, 428 3, 241 
Mallvandkp ink: - aes iieih sed See ee 165 | 346 462 | 530 1,177 | 1, 161 
Stealheadiinout soe 195 547 749 | 801 589 | 405 
PN Oth eres 12-1 ee ar ee pee ce ee 1, 692 1, 562 1, 721 2, 029 2, 004 | 2, 024 

Scupi(porgies) aos eae Oe ee ee ee 351 380 | 404 — 480 452 | 384 
shadvand shad T0622 <8 Seems shee ee 569 607 580 | 564 540 | 534 
SHellmSh Stee Se NEE ie eR oS eee 632 772 981 | 1, 296 1, 666 2, 110 
Sinelisseulachons etc sas ase ee naeeee) 485 474 | 459 434 358 252 
Squiide 7a Sakae SL ean 1,077 1, 447 1, 425 1, 531 1, 465 | 1, 394 
Sturgeon and spoonbill cat________________ 1,109 1,069 | 1, 248 | 1, 239 1, 241 1, 420 
SEC KES ciao tse ch ea Pe eared eee | 46 52 | 45 | 55 93 | 89 
Weakfish (including southern “‘sea trout’’)_ 633 928 914 1, 105 1, 163 1, 009 
Winitefish). 28a s oe Se MN Sate se eee 702 740 | 718 | 592 891 1, 104 
Wihiting=- 5A ear a eee eee } 2, 620 4,445 | 4,713 4, 461 4, 620 3, 980 
Miscellaneous frozen fish________-___-_-_-_- | 4, 274 5, 137 | 5, 573 4, 946 6, 219 6, 939 

Motaluirozenitish= se aL gt Soe apt 42, 116 54,063 | 60,328 65,958 66, 791 | 64, 788 
5-year average, 1922-1926__._________ 34, 988 45,092 | 54,216 62, 611 65, 052 | 61, 839 

FOREIGN FISHERY TRADE 

The foreign trade in fishery products of the United States during 
1927 amounted to $74,350,515, of which $55,633,612 represents the 
value of those imported for consumption and $18,716,903 the value of 
exports of domestic fishery products. Compared with the previous 
year, this is an increase of 6 per cent in total trade, an increase of 11 per 
cent in the value of fishery products imported for consumption, and 
a decrease of 8 per cent in the value of the exports of domestic fishery 
products. 

Imports consisted of 311,857,599 pounds of edible products (inelud- 
ing fresh, frozen, cured, and canned fish), valued at $34,854,246, and 
nonedible products (comprised mainly of fish and marine-animal oils, 
pearls, and imitation pearls), valued at $20,779,366. Compared with 
1926, this is an increase of 1 per cent in the quantity and 7 per cent 
in the value of edible products imported and an increase of 18 per cent 
in the value of nonedible products imported. The increase in the 
quantity and value of the edible products imported was due chiefly 
to large imports of cured fish and canned shellfish. Other edible 
groups showed little change from a year ago. The increase in the 
value of nonedible products imported is due almost entirely to the 
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greater value of the fish and marine-animal oil group and the value of 
pearls and imitation pearls. Fishery exports consisted of edible 
products, amounting to 158,427,507 pounds, valued at $18,340,624, 
and nonedible products valued at $376,279. Compared with the 
previous year, there is a decrease of 3 per cent in the quantity and 
8 per cent in the value of the edible products exported and a decrease 
of 11 per cent in the value of the nonedible products exported. 

The decline in edible export products is attributed chiefly to a 
decrease in both the amount and value of canned salmon. On the 
other hand, exports of canned sardines (the chief competitor of canned 
salmon in foreign markets) show a fair increase in both amount and 
value compared with a year ago and represent the largest individual 
export item. Exports of the other groups of edible fishery products 
show little change in 1927 compared with the previous year. 

Considering only the amount of fishery products on which we usually 
have an unfavorable trade balance, the imports of fresh and frozen 
fish were about seventeen times as great as the exports in 1927, which 
is a somewhat lower ratio than in the year previous. In 1927, the 
imports of cured fish were about seven times as great as the exports, 
which is a slightly higher ratio than a year ago. Imports of fresh and 
canned shellfish were about two times as great as the exports in 1927, 
which is about the same ratio as for 1926. Imports of fish and marine- 
animal oils were about one hundred and ninety-two times the amount 
of the exports in 1927, compared with one hundred and fifteen times 
in 1926. While this unfavorable trade balance exists for fish and 
marine-animal oils, the fishery trade in the United States continues to 
discard large quantities of fish waste and offal that are suitable for 
manufacture into oil and meal. 

Contrasting these products with those on which we usually have a 
favorable trade balance, the exports of canned fish (which is the most 
important export group) were almost four times as great as the imports 
in 1927, which is about the same ratio as in 1926. Exports of mis- 
cellaneous edible fishery products were over two and one-half times 
the quantity of imports in 1927, or about the same ratio as the 
previous year. 

Imports for consumption and domestic exports of fishery products, 1927, and ratio 
comparisons 

Ratio of imports 
Item | Imports Exports to exports 

| 3 

Edible fishery products: | 
Fish, fresh, frozen, or packed | Pounds Value Pounds Value Quantity | Value 

AT GG see sees ee OP Sa 35; 048; 4615 |SL0) 884576 8, 079, 455 $911, 420 167:10 $114:10 
Fish, salted, dried, smoked, 

Onmickledess i= 2-2 arse 117, 594, 895 9, 285, 674 17, 381, 590 2, 242, 449 68:10 41:10 
Fish, canned or packed in oil_| 32, 177, 681 6, 525, 266 | 119, 702, 162 | 13, 157, 388 10:37 10:20 
Shellfish, canned or fresh____| 26, 312, 491 8, 003, 027 11, 346, 186 1, 878, 438 23:10 43:10 
Other fish products, roe, | 
CAVIAD ChCl nee =e Sas 2 | 724, 071 655, 704 1, 918, 114 150, 929 10:26 43:10 

Totals ee. ae cee ee 311, 857, 599 | 34, 854, 246 | 158, 427, 507 | 18, 340, 624 20:10 19:10 

Nonedible fishery products: | 
Fish and marine-animal 

Ohh US Sess eet eee 133, 480, 378 | 8, 582, 976 692, 128 80, 051 | 1, 927:10 1, 072:10 
ENING a2) 2 2s RR AS SI SS La ane 12,196; 390 | Sete Se se 296; 228' ||: 23222252 412:10 

EROpal soe ee ae jou peas sw eaee 20! 779,866) | ceceeeee Soe STOiZTOwe tC. eee l= 552:10 

Grand) totaless 9222. ees eaeeepes Cea 55; 033) 612) | -aaeaenaaee TENGE Os | AES | 30:10 

1 Gallon of fish or marine-animal oil calculated at 7.5 pounds. 

18536—29——3 
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Exports of domestic fishery products, 1926 and 1927 

Items 1926 | 1927 

| 

Fish, fresh, frozen, or packed in ice: Quantity Value Quantity Value 
Salmon} 30" 32st See eee ee pounds-- 3, 062, 307 $487, 542 3, 079, 251 $471, 764 
Otheriresh fish--2 2 eee dor... 3, 766, 406 382, 468 5, 000, 204 439, 656 

otal 22a. Peet et ee ee ee dos 6, 828, 713 870,010 | 8, 079, 455 911, 420 

3, 954, 342 423, 937 3, 820, 178 374, 347 
2, 703, 613 196, 782 2, 189, 403 158, 279 
2, 350, 883 155, 471 2, 342, 391 136, 531 
2, 169, 595 455, 270 2, 356, 291 510, 406 
1, 652, 651 190, 506 2, 208, 527 182, 123 

Totals Spy Sas ere ne ee tees 2 TSE do==ss 12, 831, 084 1, 421, 966 12,911,790 | 1, 361, 686 

Fish, pickled: | 
Salmon ses Sarees we eee et 9) ees (oko 3, 356, 200 803, 051 2, 947, 400 787, 371 

2, 444, 400 136, 303 1, 522, 400 93, 392 

5, 800, 600 | 939, 354 4, 469, 800 880, 763 

53, 511, 098 8, 578,221 | 38, 247, 9382 6, 028, 960 
71, 285, 456 | 6, 126, 476 79, 439, 503 6, 817, 662 
1, 993, 003 308, 355 2, 014, 727 310, 766 

| 

Rotale ae cere ee Se sees ee do_---| 126, 789, 557 15, 013, 052 | 119, 702, 162 13, 157, 388 

Shellfish: 
Garinede stot a: sins Saves an Be Ses doz 3, 443, 164 691, 131 3, 863, 323 825, 636 
INGhiGanineG st: ne eae eta ee eee do= 6, 320, 012 829, 516 7, 482, 863 1, 052, 802 

otal hee oe ee ee ee ey ae dom 9, 763, 176 1, 520, 647 11, 346, 186 1, 878, 438 

Other fish products______-_---------------- do...-| 1, 493, 922 | 138,808 | 1, 918, 114 150, 929 

Totaliedible products2s2—- - 2422225 - 22 do_.--| 163, 507, 052 19, 903, 837 158, 427,507 | 18, 340, 624 

ISH OLIS Ue eae too Ce See eee eee IL doie= 808, 827 118, 986 692, 128 80, 051 

Buttons, pearl or shell__.......------------ gross_- 350, 886 141, 379 | 395, 605 128, 400 
SPOMBESHSE LE Wie AALie ts fe sees eee pounds_- 105, 550 164, 805 100, 389 167, 828 

Mota: ase ee Ran A ys eek eee et eee Ue dee | Seeeessecen sae 296, 228 

Total nonedible products__.._-...-.--------|----------_--- dos ao. ee ee 376, 279 

Grandototalls <5 a2 sa ee ee fee ee 20,329. 007. |=. 45-252 18, 716, 903 

Imports of fishery products entered for consumption, 1926 and 1927 

Items 1926 1927 

Edible fishery products: ; 
Fish, fresh, frozen, or packed in ice— | Quantity Value Quantity Value 

Cod, haddock, hake, and pollock_pounds-- 976, 473 | $48, 526 727, 786 $35, 484 
UNG 1S Ss en ee eee (ikowees 901, 262 | 125, 186 492, 522 54, 685 
Fresh-water fishes_______-_--_----- do__-.| 47,985,060 | 4, 680, 585 52, 562, 778 4, 993, 917 
[SENN oypy Ree eee eek ee ete ES BES doin 5, 719, 206 | 747, 310 4, 014, 279 478, 685 
Herring (iozen) = ese oe does 1, 438, 905 68, 032 2, 120, 701 108, 306 
Herring? (fresh'sea) 222° 2" 22 do._.-| 46,252,918 | 429, 052 16, 959, 583 132, 786 
MACKere]: <= eee eke es oe ea donee 2, 858, 612 | 160, 212 2, 187, 412 155, 925 
Salmons st At eee ee AT es do 5, 348, 725 636, 391 6, 002, 487 664, 090 
STIGLESH es oes! 2 oat Eee eee doses 9, 099, O87 1, 185, 948 6, 716, 378 | 930, 845 
Swordfish -2 355 320 ee es dom 1,175, 014 | 170, 844 713, 987 106, 422 
gtnb bay Oke eek) Bee CE A) Se) 2A ee doe sz; 9, 898, 985 | 525, 575 32, 485, 097 1, 640, 230 
Other dutia bles 2224525 aoe eee do____| 7, 195, 187 | 993, 155 16, 065, 451 ,1, 083, 200 

AO tal ie aerate 2 eee Op ee ee do_.-_| 188,849,434; 9,770,816 | 135,€48,461 | 10,384, 575 

Fish, salted, dried, smoked, or pickled— | 
Coddried= 225 2 2 = spounds=s}"" 733,196),832 | 2, 541, 117 28, 989, 347 2, 018, 798 
innant had dies sie" = Sees eee dot 1, 637, 197 | 141, 912 1, 144, 817 102, 202 
Hake and pollock, dried______----_- doz 1, 385, 220 | 77, 573 755, 414 44, 756 
Herring— | 

‘Dried? As ees ee eee ane dors 994, 859 | 57, 920 1, 210, 687 75, 525 
Pickledtor salted<__*-- ean 2s dos2-= 31, 524, 616 | 1, 951, 628 39, 291, 828 2, 641, 124 
Smoked, skinned, or boned_...do____ 655, 014 | 78, 451 296, 406 38, 562 
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Imports of fishery products entered for consumption, 1926 and 1927—Continued 

Items 1926 1927 

Edible fishery products—Continued. : 
Fish, salted, dried, smoked, or pickled—Con. Quantity Value | Quantity Value 

Mackerel, pickled or salted _-_-_-- pounds_.| 10,721, 327 $652, 617 12, 071, 146 $789, 004 
Salmonnduicds 22. ect ete dose 130, 568 13, 330 226, 037 26, 287 
Salmon, kippered, smoked, salted, pickled 

or otherwise prepared__-_------ pounds_- 1, 066, 653 | 183, 045 | 618, 875 75, 762: 
Other kippered, smoked, salted, pickled, 

or otherwise prepared, not elsewhere 
SDECINOU Sse == se. eS pounds-- 19, 769, 295 2, 003, 369 5, 133, 696 567. 916 

Other dried fish 2. 5 a eee (ok ae 5, 621, 252 765, 498 3, 756, 014 576, 005 
Others, in bulk or packages__-_----- dozes2 4, 702, 918 562, 959 24, 100, 628 2, 429, 733 

BR OHS 0 2 = ee 28 eee do__..| 111, 406, 751 9,029, 419.| 117, 594, 895 9, 285, 674 

Fish packed in oil or other substances— 
Randinesst: 202.7 Stee ees pounds.-| 25, 529, 032 $4, 358, 219 26, 255,351 | $5, 094, 583 
PANOLBeIS = 252 Cot) So eee Golse= 9, 115, 018 1, 784, 067 5, 922, 330 1, 430, 683 

Motdiesecss +e) {> See do_---| 34, 644, 050 6, 142, 286 32, 177, 681 6, 525, 266 

Fish roe, frozen, prepared, or preserved— 
Phish ae ee ee dox-2: 358, 903 505, 765 413, 658 579, 021 

Other fish roe, preserved ___-------- doza== 283, 557 60, 368 310, 413 76, 683 

ta) 9 (ee a te eS ee eS Goss-= 642, 460 566, 133 724, O71 655, 704 

Shellfish— | 
rasan sss 2. eee dos=== 102, 644 8, 609 56, 708 4, 568 
Crab meat packed in ice, frozen, or other- 

wise prepared or preserved _--pounds-- 7, 2438, 455 3, 188, 154 | 9,300,219 | 4,052, 750 
lobsters) canned:--.--- > aes ee doz-=- 1, 792, 038 1, 135, 921 1, 773, 413 1, 016, 706 
Lobsters (other than canned), fresh, 

frozen, packed in ice, or prepared or pre- 
served in any manner not specially 
Drevided forse---s- = 2s ee pounds-_- 6, 537, 088 1, 555, 875 6, 369, 392 1, 660, 356 

AITbLOSe eee oe nd eee eee Go22== 465, 009 25, 746 745, 030 40, 503 
Other shellfish and shrimp--------- doze: 6, 994, 338 1, 095, 020 8, 067, 729 1, 228, 144 

otal ae aaa ee totes hee ees do._--| 28, 134, 572 7, 009, 325 | ° 26,312,491 | 8, 003, 027 

Total edible fishery products-_---- do_.--| 308, 677, 267 32, 517,979 | 311,857,599 | 34, 854, 246 

Nonedible fishery products: 
Fish and marine-animal oils— 

Cod roll me ee es ot gallons_- 2, 425, 599 1, 250, 836 2, 114, 264 1, 064, 228 
WMoaaliveriOllsse- 2 eo eS doz=a4 1, 921, 422 1, 615, 967 2, 375, 297 2, 231, 032 
Herring, menhaden, and cod oil__--do-_--- 1, 942, 846 755, 316 5, 228, 789 1, 733, 782 
phen ish. OSs! sas a. oe ee dol 3s 108, 263 41, 565 93, 097 28, 643 
SER es See" Say Ss ESE ee eo dole 650, 775 315, 203 629, 160 250, 969 
Wihalerolyspermes2) 6-6 e225) =... Gola 137, 309 51,272 265, 983 95, 597 
Wise tor opnera 02 = = So s22 5 moreee 5, 233, 220 2, 664, 147 7, 084, 127 3, 178, 725 

sNOUH eae ss ee = ae Pe do.---| 12,419, 434 6, 694, 306 17, 790, 717 8, 582, 976 

Pearls and imitation pearl— 
Pearlsand paris, no0v.strung Or/Seb-=25 = 2|5.—.2-2._=.b == Fed Cy ee 6, 043, 162 
Imitation half pearls and hollow or filled 

pearls, without holes or with holes 
Dartly through {= * s=78s number-_-| 17, 755, 752 93, 654 21, 019, 130 108, 832 

Imitation solid pearls, wholly or partly 
pierced, mounted or unmounted 
ees 4 tu sp ty ONS num ber-- 1, 061, 640 40, 528 208, 426 34, 189 

mivation POAT DOAGS = 42 ts a so ne Sel Bee ee ee oe ASOT O10 ease ene 2, 012, 727 

MOL a sean 2 Vers neh oS oe ee eae eee Gi6s0,0020 ease es==n === 8, 198, 910 

Shells and buttons of pearl or shell— 
Shells, not manufactured— 

Green snail shell__---------- pounds--! 182, 509 24, 409 169, 830 24, 909 
Wrother-ol- pearl =-- 5 8322_ do=s-4 7, 049, 992 2, 040, 517 6, 516, 562 1, 708, 675 
PAT Onn ers eres ae ee es etter dos 4, 329, 950 133, 440 4, 353, 837 230, 432 

Bhellswmaniutachwred= sas Sees ok ah. eee SUIS Tues) Se EE 101, 581 
Shell pearl buttons— 

Wresh-waters sates 2 esse as gross_- 7, 864 2, 600 1,419 963 
Ocean on trochus- = =--*-2 225 -— 2 go- ==} 103, 900 41, 735 106, 946 35, 282 
Button blanks, not turned, faced, or | 
Ania seston Fhe gross__| 638 735 48 20 

Buttons (from Philippine Islands) 
oa oR Ree Ses SR Es gross_- 992, 169 455, 619 715, 913 350, 770 

| 

APOraleS= Steere Se oe aes eet a ee OAT ee foe epee ames 2, 452, 632 
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Imports of fishery products entered for consumption, 1926 and 1927—-Continued 

Items | 1926 1927 

Vd SW Al se ee Sk ; | 

Nonedible fishery products—Continued. | Quantity | Value Quantity Value 
SDONGCS=- 8.5/5.0 ee ee ee pounds- -| 244, 540 | $243, 437 174, 770 $242, 390 

1 Voyoaw Biol] ope e Se a eae Aoren| 700, 831 | 664, 804 628, 154 818, 927 
From Philippine Islands_-__-------- do 1,130 | 3, 514 3, 170 7, 580 
Manufactures of, not specially provided | 

1(0) ote ee ee pe A LR Os Oe pounds-_-} 704 | 645 3, 014 3, 303 
Bron, Cubase spats toes sence s ome Goke-2| 2, 631 | 3, 904 2, 348 3, 198 
From Philippine Islands----_------ do----| 53 | 188"|=—- oo esl 

Md BRO} fs) dak wah a a Sg OS oss 949, 889 | 916, 442 811, 456 1, 075, 398 

Agar-apar< ive. Sols t 222 ose Poe do___- 465, 832 | 320, 559 383, 250 243, 168 
SASMIDOLELIS sa er ee ee ae eek Dee doses 134 | 14, 551 491 95, 412 
CuttlGhshi bones = = ee ae ees ee es dose 264, 471 | 31, 250 281, 261 36, 510 
Fish for purposes other than human consump- | 

tion see. Ss ee ee eee pounds__! 3, 851, 060 72, 967 1, 226, 163 29, 182 
Fishskins, raw or salted_____-_._-_-__- doze 3] 367, 643 tile: 435, 723 19, 864 
Fish sounds, crude, dried, or salted for pre- , 
SOnVaAvlOUOn ys eo ae eee ee pounds-- 116, 654 | 31, 218 58, 210 8, 835 

Sea grass, eelgrass, and seaweed, dyed or man- | 
Wfacthirediss=# «=< Jae ee coal ie, Na ee ies | 43S S01) Seen eee 34, 470 

Whalebone, unmanufactured_-______- pounds_.- 5, 148 | 3, 878 3, 441 1, 761 
Whalebone, manufactures of____--____- do-_-_-| 173 | 471 | 231 248 

LI Do} fr) SE SS ao a eee eee ree ae jen e tel oe 530;,500)|=-- 2-52 ee 469, 450 

Total nonedible fishery products_-_-_--- | Soe ees ee [ed OCG 800m | meee re 20, 779, 366 

Gramdbotals 22s cee oe. fe. BR El ee | 5250) O94 786 |e eee 55, 633, 612 

COD FISHERY ON THE EAST COAST OF NORTH AMERICA 

The fishery for cod on the east coast of North America is probably 
our most international fishery, five nations participating in it. 
Named in order of the size of their catches, these are Newfoundland, 
France, Canada, the United States, and Portugal. During the last 
30 years the total annual catch of cod by these nations 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, which was compiled by the bureau’s 
representative on the North American Committee on Atlantic Fishery 
Investigations, is published as Bureau of Fisheries Document No. 
1034. This may be purchased from the superintendent of Documents, 
Government Printing Office, Washington, D. C., for 5 cents. 

MACKEREL FISHERY ON THE EAST COAST OF THE UNITED 
STATES 

The 1927 mackerel fishery was marked by unusually heavy runs in 
the south, a slack summer in the Gulf of Maine, and very little 
activity on Cape Shore. There were 211 vessels in the fishery at one 
time or another during the year though very few fished regularly 
throughout the season. The total catch * amounted to 41,634,000 
pounds. Of this amount 39,821,000 pounds were caught by. seiners, 
and 1,813,000 pounds by drift netters. The season opened in the 
south on April 18, when first catches were made by both netters and 
seiners. Then followed a very heavy run from south of the Delaware 
Capes, which glutted the New York market and caused mackerel to 
move at very low prices. So great was the glut that at certain times 

4 Figures on the miscellaneous shore fisheries are not included herein, 
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catches were limited to about 30,000 pounds by agreement among 
vessel captains. Though the effect of such limitations can not be 
estimated accurately, there was a definite restriction of the fishery 
during at least a 10-day period early in May. In June another 
heavy run took place in the offing of Block Island and east to Nan- 
tucket Shoals. This continued until July 5. Altogether during the 
period between April 18 and July 5, 20,623,000 pounds of mackerel 
were caught in the region south and west of Nantucket Shoals. 
Of this amount, 19,459,000 pounds were caught by seiners and 
1,164,000 pounds by netters. 

Mackerel appeared in the Gulf of Maine as early as June 1, when a 
number of small catches were made by netters sailing from Portland, 
Me.; but the season did not begin in earnest until July 3, when seine 
catches of some size were made off Chatham. ‘The season for seiners 
lasted until November 2, but never at any time was marked by very 
good runs of fish. The netters continued to make small catches 
until December 22, when the season finally closed. Altogether, the 
seiners caught 20,228,000 pounds and the netters 649,000 pounds, a 
total of 20,877,000 pounds for the Gulf of Maine. As remarked 
above, there was little mackerel fishing on the Cape Shore. Only 
three vessels made trips to these waters, but their catches were good, 
on the average, totaling 134,000 pounds. 

Mackerel fishery, 1927 

Net . Items Vessels tonnage Crew Catch 1 

South and west of Cape Cod: | 
CUD CTH ees Ak Sa SA ia on a Pan Te eek ee 81 2, 820 886 19, 459 

ENGULCES Ome cane eee a. eee oi Pe eee TE eee eS 38 475 166 1, 164 

TTDI 2 tere aay tg thera Abe Atlee A ER 2 Na Ne, eae ae SR os Se te ee eee ee een 20, 623 

Gulf of Maine: 
DOMUOL SEEM ava been ES NESE EMBERS AD eet ee Ne 105 3, 439 1, 089 20, 228 
RSG gerne ole LS Oe et ae BE 0 eee ee ee ea 72 1, 060 308 649 

Nie Be LY cee MMe PERSIE Caen Ip Serene cee amie MMI Neng eter OG ee eS | 20,877 

CATOIS MORETSeINORS sss Ses Sie eee Pe EEE A PR ee UE o 167 40 134 

Grand total (exclusive of duplication)........_-_-----_-_- 211 4,972 1, 291 41, 634 

1 In thousands of pounds. 

FISHERIES OF THE NEW ENGLAND STATES 

The latest statistical canvass made by this division of the fisheries 
and fishery industries of New England (Maine, New Hampshire, 
Massachusetts, Rhode Island, and Connecticut) was for the calendar 
year 1924, and complete statistics were published in the report of the 
division of fishery industries for 1925 and in condensed form in Sta- 
tistical Bulletin No. 703. During 1924 the fisheries and fishery 
industries of New England gave employment to 24,513 persons, of 
whom 15,983 were employed in fishing operations, 1,922 in the whole- 
sale fishery trade, and 6,608 in the canning, salting, smoking, and 
by-products industries. The yield of the fisheries aggregated 406,- 
822,165 pounds, valued at $18,818,132, while the output of the can- 
ning, salting, smoking, and by-products industries was valued at 
$14,253,831. 
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In addition to those above mentioned, statistics on the fisheries of 
Connecticut are available for the years 1925 and 1926. These were 
collected by a representative of the State of Connecticut and were 
published in detail in the report of the division of fishery industries 
for 1926. 

Annual statistics are collected on the vessel fisheries that center at 
Boston and Gloucester, Mass., and Portland, Me. A discussion of 
those for the year 1927 follows. 

VESSEL FISHERIES AT PRINCIPAL NEW ENGLAND PORTS 

Landings of fishery products by American fishing vessels at Boston 
and Gloucester, Mass., and Portland, Me. (the principal New England 
ports), 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 for any year except 1918. 

Continuing the steady increase since 1920, the landings at Boston 
in 1927 amounted to 194,940,789 pounds, or 74 per cent of the total, 
and were valued at $7,371,542. This is an increase over 1926 of 17 
per cent in amount and 5 per cent in value. Landings at Gloucester 
amounted to 52,522,540. pounds, or 20 per cent of the total, and were 
valued at $1,493,935. Gloucester landings decreased 4 per cent in 
amount and increased slightly in value, compared to a year ago. 
Landings at Gloucester have become rather less during late years, 
due chiefly to fewer landings of salt fish. Landings at Portland 
amounted to 16,356,244 pounds, valued at $539,034, which was 6 per . 
cent of the total landings for 1927 and is a slight increase in amount 
but a decrease in value compared with a year ago. 

Species landed —Among the fresh fish, haddock was by far the most 
important. The landings of this species amounted to 128,542,583 
pounds, or 50 per cent of the total fresh fish, which is an increase over 
1926 of 37 per cent. The larger landings of haddock are due in a 
large measure to the use of this species for filleting purposes. Of the 
total haddock landed, 74 per cent were taken from the South Channel 
and the remainder chiefly from Browns Bank, Georges Bank, and 
the shore grounds. 

Cod, of next importance, formerly was the most important species 
landed, when they were used mainly in the salt-fish trade. The 
landings of fresh cod in 1927 amounted to 61,367,445 pounds, or 24 
per cent of the total amount of fresh fish landed, and represent a 
decrease of 17 per cent from those for 1926. Cod were taken mainly 
on Georges Bank, South Channel, Browns Bank, Western Bank, and 
the shore grounds. 

The landings of fresh mackerel at Boston, Gloucester, and Port- 
land amounted to 31,354,236 pounds, or 12 per cent of the total fresh 
fish, a decrease of 11 per cent from 1926. 

Flounders ranked fourth in importance among the fresh fish with 
landings of 8,359,131 pounds, an increase of 23 per cent over a year 
ago. Inclusion of flounders landed by vessels of under 5 net tons 
would increase this amount considerably. Formerly, flounders 
ranked as one of the unimportant species of fish landed at New Eng- 
land ports, and prior to 1913 statistics on the landings of this fish 
were not separated from the miscellaneous fish. In 1913, the land- 
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ings amounted to 400,000 pounds, and since that year they have 
increased each year over the landings for the previous year, with but 
two exceptions. Flounders are taken largely by small vessels that 
operate a gear known as a flounder drag. This is merely a small 
otter trawl adapted to fit a vessel of small tonnage. Flounders are 
taken mainly on South Channel and shore grounds. They are 
becoming of increasing importance in the package-fish trade. 

Pollock, with landings of 7,651,711 pounds, ranked fifth in impor- 
tance and increased 14 per cent over a year ago. Quantities of these 
fish are filleted. 

The landings of all other varieties of fresh fish at these ports were 
ereater than a year ago, except those of swordfish and cusk, which 
were slightly smaller. 
Among the salt fish, herrmg ranked first in importance with landings 

of 4,410,436 pounds, or about 14 times as much as for 1926. The 
landings of salt groundfish (cod, haddock, hake, cusk, pollock, and 
halibut) amounted to 2,105,048 pounds, or 56 per cent less than those 
for the previous year. Landings of salt mackerel amounted to 
175,655 pounds, a decrease from a year ago of 84 per cent. 

Fishing grounds.—Fishery products landed at Boston, Gloucester, 
and Portland by American fishing vessels are taken from the fishing 
grounds off the United States, Newfoundland, and the Canadian 
Maritime Provinces. The fishing banks off the United States 
include all those west of 66° west longitude. Those off Newfoundland 
on which fishing was prosecuted during 1927 include Green Bank, 
Grand Bank, St. Peters Bank, Straits of Belle Isle, and off Newfound- 
land. Those off the Canadian Maritime Provinces include all the 
fishing banks east of 66° west longitude not already listed in the 
group off Newfoundland. 

During 1927, vessels that land at the principal New England ports 
obtained 240,083,000 pounds from fishing grounds off the United 
States, or 91 per cent of the total landings. This is an increase of 21 
per cent over the amount obtained from these grounds in 1926 and 
shows a tendency on the part of fishermen to obtain fish nearer to port. 

The more important banks in this group were South Channel, 
where 121,688,000 pounds were obtained; Georges Bank, where 
38,154,000 pounds were obtained; shore grounds, where 32,022,000 
pounds were obtained; and Browns Bank, where 12,091,000 pounds 
were taken. South Channel abounds with haddock, and, since it 
has a comparatively smooth bottom, it has become a desirable 
ground upon which to prosecute on otter-trawl fishery. 

Landings from banks off the Canadian Maritime Provinces 
amounted to 17,378,000 pounds, or 7 per cent of the total landings. 
This represents a decrease under a year ago of 55 percent. Virtually 
the entire amount was obtained from La Have Bank and Western Bank. 
All the fish caught by American fishing vessels off the coasts of the 
Canadian Maritime Provinces were from offshore fishing grounds. 

Landings obtained from banks off Newfoundland accounted for 
only 2 per cent of the total and amounted to 6,388,000 pounds. This 
is an increase of 291 per cent over a year ago. Virtually the entire 
amount from these grounds consisted of salt herring, which wasused 
chiefly for bait and was taken from the treaty coast of Newfoundland. 
The other species were obtained from fishing banks on the high seas. 

Fishing fleet, trips, and days’ absence.—During 1927, the fishing 
fleet at the three ports numbered 359 sail, steam, and gasoline vessels, 
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including 26 steam otter-trawl vessels. This is an increase of 9 ves- 
sels over the previous year. 

As indicative of the increasing popularity of fresh fish in preference 
to salted fish, there were but 4 vessels engaged in the salt-bank 
fishery in 1927, or 2 less than a year ago. In contrast with this, 
there were 166 vessels in the market fishery and 181 in the shore 
fishery, which is considerably more than a year ago. The mackerel 
fishery was prosecuted by 124 vessels, the swordfish fishery by 79 
vessels, and the herring fishery by 10 vessels. 

All vessels fishing made a total of 10,162 trips to the grounds, or 
17 per cent more than in 1926. In making these trips, including the 
date of departure and date of arrival, these vessels were absent from 
port 47,258 days, or on the average about 41% days per trip. The 
average length of trips made in March, 1927 (which was about 3% 
days) was less than for any other month in the year. The longest 
trips were made during July and August, when the average trip con- 
sumed about 6 days. Generally, the number of days’ absence per 
trip was 5 in the summer months and 4 in the winter months. This 
undoubtedly is due to the influence of mackerel and swordfish ves- 
sels, which generally make longer trips than vessels engaged in other 
fisheries. 

Fishery by months —Total landings of fish at these ports during the 
month of August, which amounted to 28,950,309 pounds, exceeded 
those for any other month during the year, although March, with 
28,092,327 pounds, ranked a close second. Landings made during the 
other months ranged between about 16,000,000 and 24,000,000 pounds, 
those made during the summer months being generally greater. 

Otter-trawl fishery—In 1927, 26 otter-trawl vessels in 794 trips 
landed 77,577,439 pounds of fishery products at Boston, Gloucester, 
and Portland, valued at $2,208,602. This is a decrease of 4 in the 
number of vessels under 1926 and an increase of 19 per cent in the 
number of trips, 27 per cent in amount of products, and 10 per cent 
in value. 

In making the trips Gncluding the date of departure and date of 
arrival), these vessels were absent from port 5,954 days, making the 
average trip of about 7144 days’ duration. This is 12 per cent longer 
than in 1926, when the trips averaged about 8 days. Of the total 
catch by otter trawls, 89 per cent consisted of haddock, 5 per cent of 
cod, and the remainder of hake, pollock, cusk, halibut, and various 
miscellaneous species. Almost the entire catch was taken from South 
Channel, but, lesser quantities came from Nantucket Shoals and 
Georges Bank, which are near by, and an almost negligible quantity 
from Western Bank and off Chatham. 

In 1927, March was the best individual month for fishing by these 
otter trawlers, and 11,503,841 pounds, or 15 per cent of their total 
catch, was taken in that month. Landings during the other months 
ranged between 4,000,000 and 8,000,000 pounds, those during the 
winter months being generally greater. 

The following table gives the statistics obtained on the vessel 
fisheries centering at Boston, Gloucester, and Portland for 1927, for 
vessels of 5 net tons and upward, as measured by the United States 
Customs Service. The weights of fresh and salted fish given in these 
statistics represent the fish as landed from the vessels, and the values 
are those received by the fishermen. The grades, or sizes, given for 
certain species are those recognized in the trade. 
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Fishery products landed by American fishing vessels at Boston and Gloucester, Mass., 
and Portland, Me., 1927 

BY BANKS 

Cod 

bee Market (under 10 and over 214 er arket (under 10 and over 214 
Fishing grounds of Large (10 pounds and over) pounds) 

“I trips 

Fresh Salted Fresh Salted 

LANDED AT BOSTON | | | 
East of 66° W. longitude: Pounds Value | Pounds | Value, Pounds | Value | Pownds| Value 
Matiave Banks 22= == 2=-=2 81| 1, 630, 665} $80, 045). -_..---_|_--==-- 386, 915|-$12,-313|.=----~1=-< =~ 
Wiestern) Bank. .%-=-2. 2.2 AZ eee e009 26, 0742 ot Seles ee 32, 600) 620) So ee See 
Quereau Bank_.___---_--- 33 32, 325 1p 7A ee ee ae fe en es } 700 if] eh ee ee 
Green panko 3 12, 000 BRO eee ah eee 1, 000 gh Peer Se 
farindepanke = * 2 19 7, 700 st} | eae | FA eae eee sl) eal AS 
NimeeLers bank 13 4, 000 Ti |e ae Es le go A= Se Gee ek |e aye ae eT ee Bie ee 
Off Newfoundland_______- Po. = = = a pean pel (eee ele Een [eed ae Anis cele 3 PV area [Py 20 Live Fae ta 
Wane Store: =~. =. = -=_--_2- 34 Pa plese Ober LON O09]: so Sh ne nnn $42 FS 75 pete S eps | seen ee eee = 
Stapsotns ak 32s oT I i ha ag] ee | | ol a bee eed eee SN TRE 2 lle ee 
‘UnVerewCC it hye 3 See ae A al i] | ee ere ea eee hah oR Soles oe ee ee ee 
Labrador Coast_---------- les eee eee See a Linnehan shay * ler ae |e eee Nee 
Roseway Bank----------- | BaeS eure REE rere Cee S| See oh Ss SER E ies en eee eee ve 

West of 66° W. longitude: 
IBKOW NS Balika. so o2 =. 183 eSrOS Talal 40" 467)-- one i PhS 205 5256 mss ao ere ees eee se 
Georges’ Banks -__°)- -__-- 786/15; 661; 564|" 550,'866)..--.----!_.-. 2-- PAV PAPA Yim ast dp ae | SO 
Cashesibank so 2-2 2-2-2. 8 55, 705 Pe ofl Rabies bal eee bese 19, 720 716 |S sees ee es 
enrligs yp atike ses. 22S 10 270 Poff ses 2 2 Bs bate 130 5 pee EAS see 
Witd diews annie 22. - = 69 49, 770 PAS Vita | [os bh el eee Sere Bor Z6h l= ole ol O|- ae aes | eee 
Jeffreys Ledge___--------- 99 68, 451 Ce AUR oa oe be Coie CSS 105 2! 184 |e ees 
South Channel -.__-_-____ 1, 918} 6, 889, 802) 335, 293)__-- __ _- _|_- ~__- 4° 9485609) 125" 202 |) ee ae eee 
Nantucket Shoals-__-____- 189 We 3165925)" Lo) 69L)/2s-" = ies H4t* 905/918 5388 po. oes eee 
Off Highland Light______- 55 1, 325 (233) |S deed ell Fe Se Ee 1, 245 (fy) eet i ALS 
Ome hatham-— 22. 2 4 229 53, 438 Piaf ip SP Le Sage AGa HD ane 4 76| eo | eee 
st 242 1 TSH ES a Ma 2 26, 440 25012 | Sere eal eee 25, 825 B24 3 220 an eee 
DOU Hees ee ee SU ing vo a Pm al he Cr | fae at Sal RS ee a 
Shore, general_-_________-- GUST 229), 583i" LOS042/e = a2 sc 2 166 204) td 69p |e |e 

AMD Tb 4 ae BS 4, 684/29, 678, 238]1, 189, 704)_____.___|___.__- 10;490; 120) 267.313)s2. 255 =. | 

LANDED AT GLOUCESTER 

East of 66° W. longitude: 
Watlave spank 225 36| 1,576,340) 31,365 4,490|° $168} 506,515} 8,719) 18,045) $359 
Western Bank: = 2-21. 2 49| 4,088,470) 76,795) 452,550) 17,639) 617,727) 8,940) 61,375) 1,680 
Quereau Bank...-...-_..- 24) 105,185] ~ 2,318] 189,712) 7,575} | ~16,195 259) 21,249| 600 
GreeneBank==52 22. -- ve. 2 4, 200 105 8, 655 365 1, 040 23 145 6 
Grandepatieasecn. 2. ee 18 19, 200 432) 150,475] 6,049 600 11) 8,216|—, 257 
Staeeters Bank =... 7 27,915 547| 25,610! 1,012 3, 395 57| ° 2,520 76 
Off Newfoundland _----__- G0) [wre Sect i] mae ee Wl 3, 685 d 4! | yon dose ta pk lat hs 1,510 42 
Strait of Belle Isle________ ff Se elt ne ae 3, 960 LAO Ee eel | eee 3, 540 97 
Roseway Bank__--_-___--- 10 Se gee RS oN 2, 700 TS | ESeee eee eee 1, 760 53 

West of 66° W. longitude: 
IBTOWMSy Sanka =) 220 Ss 37| 1,008,785) 19,427) 73,100} 2,917| 287,190) 4,433] 12,344) 382 
Georges Bank-_---------- 164) 4, 449,535} 90,612} 743,653) 29,794; 292,530} 5,182) 90,800) 2,750 
IMD a GlOsB arias =o. 2h Fey hsp iN a Nags al |S we fe Seed ell tak See" || aroma Dee Rea Heat 
South Channel--___.-_--- 102 75, 270 WD) ose oe eos Jace PANS pt) peeay. BiG 2) ee aaa (eee 
Nantucket Shoals-_-_--_--- Ale rere ss | ta aeses se ee ee Se Ne ARS ee eee ee Ee ees ee 
Souphaes sects es 1] Os ee SoS es a es | emery sien hee a | nt ees Se | Se |e 
Shore, general=— === -- == Br 282th O46 sa20| CAG hOASIee oc ee [eae ees 14, 270 Tha) ee ee ho | SR 

109) ale ee a ee |_3, 772/16, 401, 220) 469, 203/1, 658, 590) 65, 905) 1,958, 342) 32,949) 216, 503/ 6, 302 

LANDED AT PORTLAND : 

East of 66° W. longitude: | 
La Have Bank---_-_-_-_-_- | PA as ee ls CR PT 25, 430 BAG ers = 5 ree Sees Ma een ge 
Western Bank_________-_- | El sr gonnet ; 3 ad an hn RS Es Pe ea eh egal (ees «loa gel) LE Ree 
Quereau Bank------------ 6 410 8} 17,180 7fs8) SEE BOTS Bale eke Maree 1, 750 63 
GreenBank= 2-25 2-" - 22 i} Sai oe A. eee 6, 595 PAY} | Cee ee (DE ae 815 29 
Grandes anikes ost 22 <2 3 270 3 18, 925 860 160 8 3, 650 129 
Btaberers) bank... 2 925 53 4, 060 LOZ|E SSS eee on 250 10 
Off Newfoundland __--_-__- 11 Saeed Fae ee ee we Sn a OE ee ee Ed bee ee ek Pe 
Caneisiongs= = =. 2-8 222 nV tine Sp 1S |e a a EMME SO Ws | oP Sale oS met A Nee i lor ape ely Ce 
Gulf of St. Lawrence_-___- ee eer ee |e eee ey eee oe See eS eee SS es es eae bee 
ph ecGanliyos oo oer 1 3, 981 P48) eee, SES || SE eae |e Be ee: Se ae (ee me | Eee SMe Oa 
Labrador Coast -----_---- Bh freee etic the mere me. 345 Lit rere Sose-> eae bo es So oe 50 2 

West of 66° W. longitude: . : 
Browns Bank. 2-220! 6 28, 215 540| 10, 920 AOD | eae fe omen | Be 2) 636 27 
Georges Bank-______--__-- 13) wel35; 255 3, 726 425 1) ee SS Be ee ee eee Eee oe 
MASHeR IBA Mee teen path 55] 142, 205 3,952} 14,700 661 40,999] 1, 273) 670 24 
Fippenies Bank_-_________ 24 21, 265 1 A242 See erent 12, 520 eS es (ae 
PlstissBank 2-220 123 113, 410 6376) .50 =e ees 53, 575 nL 4 | eee [owased 
Jeffreys Ledge_..._---___- 553 716, 900 33, 549 552 22 124,546, 3,995 195) 5 
South Channel-__________- 16 31, 670 609} 22 Seas ee eee 4 Gy | eee ee epee 
Nantucket Shoals_______- S| fie = cyt nn (Renae pane pe a 2, EEN ES 60, i Sey ras 
Shore, general__________- 876) 1,043, 234) 45, 785 120 6| 180,275) 3, 981) 890 39 

A Dos r=] Lo eee ie, ep ae ee 1, 706] 2,237,740, 95,971 99, 252) 4,153 362,189) 11, 641 8, 906) 328 

Granditotalys 2252523 10, 162/48, 317, 1981, 754, 878/1, 757, 842) 70, 058)12, 810, 651, 311, 903) 225, 409, 6, 630 
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ssels at Boston and Gloucester, Mass., 

7—Continued 

Dee 
ES ee 

Fishing grounds 

Cod—Continued Haddock 

Scrod (1 to 2% pounds) Large (over 2}4 pounds) 

Fresh Salted Fresh Salted 

LANDED AT BOSTON 

East of 66° W. longitude: Pounds | Value| Pounds Value) Pounds Value | Pounds| Value 

la Have Bank 22 =----2---=-—n— 3,500}  $43]--------|------ 1, 396, 425 

Western Banku. 0 occ) 2-5 2s0 ease |be nna a na |= ean 114, 950 

Quereau Bank- --------------==---|---=-==-|----2-
|-=----= = |o-- "25 33, 250 

Cape Shore- --------------------- 2, 000 D0 |e ees Se 115, 285 

West of 66° W. longitude: 
Browns Banks 2 2esss sss =-==—===— QuOOO) 150 Steen ne |aaa ee 3, 382,070} 110, 771)--------|------ 

Georges Bank_--_----------------- 23.91'5|) (245|-22- == =2|2 oe 7, 321, 675| 206, 809)--------|------ 

(Gashiesbe sinker 680 VA eee Steal |g tecee ees | 85, 125 3;904|2 22 ieee 

MilliestBankes see ee = — 100 Seek eae abe 6, 000 480|22 22 eee 

WMiddlelbank geo ss=sess—-=--=—=— Si ee LOO eee eee 554, 900 27,308|- 2 2oeeee Eee 

Jeffreys Ledge_------------------- 8,990)  182/2=----=-\<==--- 885, 185 CR AEN epee eee |= = 

South Channel-_-_----------------- (68120 S69|Bea eee e ee 73, 656, 619} 2, 144, 954|--------|------ 

Nantucket Shoals. --------------- TBE) GUE ae ee Ss 2 = 4,858,015) 158, 939|--------|------ 

Off Highland Light -------------- 200 ANS Se a Le 41, 140 1: 793/22 cee eee 

Of @hathamess pense s a= 4, 905 7O| oats lecaces 1, 614, 100 56,302|o ese 

ISVS) I San | ean le Be eS a See eee a RSPR coe 34, 640 1, 405 | a2 22 Se eee 

Shore, general_------------------- 2, 750 (NGS (ee apy) Wee 2, 019, 195 65,669 ase eee 

TT Opal ee ee et ee tae ae eee Te Sats|) al iis) ee ee 96, 118, 574) 2, 878, 336|--------|------ 

LANDED AT GLOUCESTER 

East of 66° W. longitude: 
a Have wank see. e--= === 861 9| 1,090) $22 776, 226 8) 193\.2 eee 

Wester Balk. -ose8=cs-----=---— 200 2| 2,003 39 563, 040 5, 690 710| $14 

Gerri Earn ee ee oe enna elmer 200 2) eee 

West of 66° W. longitude: 
Browns Bankes .2 2 2sec--- == 480 Alte tee 20 Some 572, 865 5827 | pees seers 

Georges Bank-_------------------- 3, 015 30 740 15 941, 085 10; 186) 52522 os eee 

South Channel------------------- 6, 030) 0 | Ra Os Ea 5, 564, 915 (Bj oes eae e eer 

Nantucket Shoals__.___-----+----|--------|------|--------|--
---- 534, 240 V5 O47 (82 es Saale 

Shore, general._.-----------------|--------|-
-----|-=----7> [5-777 1, 580, 620 61, 792| 48,870) 611 

Uni Rlla aes Se ei ee 10, 586} 105) 3, 833 76| 10,533,191|  181,081| 49, 580 625 

LANDED AT PORTLAND 

Fast of 66° W. longitude: 
SV ies Cerri iisarl eee eee ne eee | eee lee 704, 700 10;981|2 eee eee 

G@ireroau Hin: 9: Sol ee eee Beene alan lea ana ee 100 2 

rer LBS Aa ee ce a nS |S ee |= =e =| =e a\ oo | aaa a a 100 2 

ETRY a=) (Guu y-o Soee oe alfa ee el ae oR 320 6 

West of 66° W. longitude: 
Browns Bank.._----------=------|---=--=-|------|-----2-

-|-----7 199, 500 By Do2| =n eee meee 

Georges Bank_-------------------|-------=|------ 
200) 4 13, 465 D771 |sae oe Oe 

Cashes Bank.-.------------------ 9, 525 2A See e eee 164, 308 1, 009\==02~ Se == 

Fippenies Bank ------------------ 3, 770 HGleaneebelkeeeee 123, 319 F004 tee eee eer 

iPlattsebankes eee nanos 20,530}  244)-------- [Ed aksent 573, 658 80;-499| Sen See 

Jeffreys Ledge--.----------------- 24, 277 D2 es eee eee 1, 295, 692 515.00|228 22 

South @hannel.2-2.e22
2222- 22022 |-- | - Fe |---| 2, 927, 025 44.009| a 

Nantucket Shoalss2222222-2=---
--\--=-—n=- [=~ n | on 212, 240 3)-184/to 2 See ee 

Shore, general_------------------- 299593) 1) 280|22-"- 2--|=a=——— 1, 059, 804 34, 185|2Se ees eee 

Potala eee eee ne 87,695) 936 200 4| 7,273,711) 193, 029 520 10 

Grand fopales see = 239, 596) 2,954) 4, 033 80| 113, 925, 476] 3, 252,446) 50, 100 635 
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Fishery products landed by American fishing vessels at Boston and Gloucester, Mass., 
and Portland, Me., 1927—Continued 

BY BANKS—Continued 

Haddock—Continued Hake 

Scrod (1 to 24 
Fishing grounds Large (6 pounds and over) 

pounds) 

Fresh Fresh | Salted 

LANDED AT BOSTON 

East of 66° W. longitude: Pounds Value | Pounds | Value Pounds | Value 
PPL VOND AN Keee iene So o. 5. C2 22k 12, 820 $171 55, 750, ce OY ee ES eee 
VAVGS Naber TRY Te ies A ae as eae SE Ee Oe (a 10, 175 65 (1) ene | (eee 
Queréauh Banke foe Siero. acon 5sncecccs 1, 000: 8 4, 445 bo) eee te Bae ae 
IPT SHOLQ Lee eee ee ae 7, 600 107 6, 370 230} eae | We 

West of 66° W. longitude: 
TESV OR aR Bhs ial ch ok Oe a en ere eee 13, 600 328 31, 950 Pe ate se |e ee 
(CEOS 18611 cok eae | Se a en one 519, 645 12, 308 83, 840 Zl to oe eee ee | eee 
@ashespBankerenc. spare? 2. ee 8, 800 88 15, 040 GOO SES Ss Gulley 
FIVITES HB Aliens: Se GS 8 220 11 2, 800 TOS eoey hs ae 
ira dlesn anke ps: See eee eee 12, 390 348 99, 155 Ctope)) Oe ear oe | 
elireySemeGreses een en. ie 20, 580 609} 189, 410 (RAE) tl Eee ee | ae 
DotensChannel: 2. Uae 2 -| 12,106, 834] 234, 934) 3, 919, 751 TOG 406 set Pee Se 
INantickebonoals. es 2) es a 641, 785 12, 292 71, 205 We B82) e ea 
Off Highland Light : 6, 650 198}. 880 rT ped Bee eee 
Org hathameaes> tS). es ee 205, 080 4, 959 39, 940 TAGOE i areReN 
SUT LIS) EY aK0 Le eR a ca ey Sap oh 800 16 1, 200 1b) BY toe bee eee 
Sitorevpenerale= 3-2. 2-5 ee See 183, 975 4,356} 193, 005 Pais Nemec Meee 

Mn) TU Te ante afc Ee OS, See ae 13, 741,779} 270, 733) 4, 724, 916 ISON 5S6| Sane © es pees 

LANDED AT GLOUCESTER | 

East of 66° W. longitude: 
Mav elavertan Kets san ween LU as a 43, 975 ALT Se eee SPs 
WiestorneBankes* si mamen wee Tet oo 22, 930 250} 4,955' $99 
(Quo GyGeiihae inl gs eee oe 2 oe eee 7, 775 78} 5; 585|— 112 
Greens tikes se eee ee To ee 5, 435 Ly. i era 
(Grande Darke sy se eer eset sees SE eee 3, 520 39| 2, 230 45 
Nie elersum alike: onset ene He ta TRESS 2, 515 28 | RE See Ree 

West of 66° W. longitude: 
IESG Yaa Ae EINT, kph oes cs re et (Se a | te 16, 300 178, 1, 200 24 
eOrgEs parka wae Gee Se 9. Bed 5, 510 55 3, 195 33 535 11 
HOUT Hannemann nen: 225 bo ee es 723, 230 6, 190 25, 980 PGT) ah fea ee bares S 
Sa C Ria Sh ORS ss er se ee ee bee Peers! 2 1, 340 in eee oes Sees 
DHOLPHPONOLAL oj eee ee 1, 260 38) 80, 050 1564) Beas Sh esesnt 

AN OR ae IN eS eee Sere 730, 000 6, 283} 213,015 2,977| 14, 505) 291 
eee Pe) ete ae | 

LANDED AT PORTLAND 

East of 66° W. longitude: 
(Oude a Ley re A eae A peer Bee Way born | |S ARsee ey cee EN (a ces [Eee eas a es AR 280 7 
git (CSP hynt a Soe SE TSS RN am Sees 252 Peas A ee 2, 300 G2) sade kaye) es 2 

West of 66° W. longitude: i 
Cashes iB ates Lee ee 10, 085 129 1, 670 Si ee soy to ee 
HID penies bankas | we Suet 2s Fee os 6, 360 $2) 22-3. So es gee |G 
TELE Whisks sia lies Coe as 2 Ae RE oe og Be 27, 363 352, 3, 350: 10033 (SS ae 
DOHEOVSSUOEGLe tet te ee eee 59, 493 710 5, 585 28 a sep 
PROVENPONeral se Ae edhe SNe 42, 027 343 2, 560 See ae eee 

Ui NOY EN oy oe INS 2b IR aa er a AE a te 145, 328 1, 616 15, 465 447 280 ra 

(CiysieloM Hoya Dee Nee eats a ee ee ee 14,617,107} 278, 632) 4, 953, 396} 134,010) 14,785) 298 



442 U.S. BUREAU OF FISHERIES 

Fishery products landed by American fishing vessels at Boston and Gloucester, Mass., 
and Portland, Me., 1927—-Continued 

BY BANKS—Continued 

Fishing grounds 

LANDED AT BOSTON 

East of 66° W. longitude: 
La Have Bank 
Western Bank 
Cape/Shore 2 see ae ae > 

West of 66° W. longitude: 

Jeffreys Ledge 
Seuthy@hannel\ > Sees aw 
Nantucket Shoals_-__-....------_- 
Off Highland Light 
Of, Chatham: 222 Se peas 

LANDED AT GLOUCESTER 

East of 66° W. longitude: 
Iba Have: Banke ee 
Western Bank 
Quereau Bank 
Grand Bank 

Rosewaye Banke ae ea 
West of 66° W. longitude: 

Georeesi Bank oe =) Sa Pee See 
SouthiChannel:2 2s 
Shore; senerale= = 2) ees 

LANDED AT PORTLAND 

East of 66° W. longitude: 
acca ve Bank —- 20.2 Pe 2 Se ee 
iWiestern Bank.t = S52 so ee 
Quereau Bank 
Grand’ Banks s2- 2 pss Se os Ee 

The Gully 
West of 66° W. longitude: 

Browns Bank 
Georges Bank 
Cashes Banke st si Se 
HIpPpenies Banks] 525 ee 
Platts Bankse ves 2 sane aes 
JeireyswMuenretsus ss yao ee eee 
fSYorbaeiol(@iev:vetats| a puree eee 
Nantueket Shoals: -- 2221 -----2- 2 : 
Shore; general 2.2 2. 4re ees a } 

Hake—Continued 

Pollock 

Small (under 6 pounds) 

Fresh Salted Fresh Salted 

| | 

Pounds | Value ees Pounds | Value |Pounds| Value 

Ee es St Se ae | 30, 963 Tél oes 2 Se 

54,525,  699|_______- sae | 3,201, 525] 86,112). 

| 

pera SIG EID a Caste eo PL we 26, 330 265 260| $5 
eee 3 [ie dees epee 768) sara 45, 770 459} 2,055) 41 
ae ees eh A ga 195 SI, | 1-445) ames 
SIS Sa co | eS DEO Sole ee ee 275 6 
ES PSI Ee ees eee Leas [ene TORR Spat oS 40 1 
BEDS EUS al IIE 2 | BLO i: 10|soae Soe Oe NS |e ee 

peat leg Seb O Meehan ce [ences BOA sy a 18, 475 186] 1,150| 23 
Peston: [See Se atalin eae <( Sete 53, 565 545] 4,345] 87 
eur ee wes Mee Lae (Sagi Nes ipo 9, 830 | eae we 
ns SOT Aa yeaa [n= 2 =---|---==-|/ 8, 4815885) S00 pp tO |e = eee 

ele Tae eS | 760 15, 3,636,000) 72,067) 9,570) 191 

4, 330 Asti ile, 9294 | owes 7 flee 130 3 
5, 325 iy) es Saal easel ee Pee |= Lal ee cee 

85 QF oT 170), 2Bles- a a 
ee pees hes al 200 Blice2k.c22 3/2 ee eee 

770) Die Labs cE Soe 880/ 35 
a Sethe | tant Ne, Sea | hae 360 1442.2 

2, 130 21) 2) ae ee 
1, 000 26|2 52k Sienna 

16, 305 280 70 1 
16, 154 iv )|32 Li (eae 11, 200 203/202, be 

207 500 MG oR ueee a | aes 87, 480] -. 1::38)) aan 
B48 349) Ge AG Ieee | 407; 791 7.138 | seen 

520 Fi eae eee 1, 255 15|e 525 2453S 
210 Bee. los [Ce a | ee 

159,071) 3,395 310). .. 11) |286,.665] ...4, 361)<ceae eee 
837, 480| 21,486] 1,680) 37) 814,186] 13,440] 1,080| 39 

892, 005} 22,185) 2,440) 52) 7,651, 711| 171,619] 10,650) 230 
' e 
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Fishery products landed by American fishing vessels at Boston and Gloucester, Mass., 
and Portland, Me., 1927—Continued 

BY BANKS—Continued 

Cusk Halibut 

Fishing grounds 

Fresh Salted Fresh Salted 

{ — 

LANDED AT BOSTON 

East of 66° W. longitude: Pounds | Value | Pounds| Value| Pounds | Value Pounds Value 
Pa staverBanke te cues 166, 070 3 195, 449] $36, 317)_______- eee 
NV CSUGIIT ES oaks en Se 6, 980 129, 362} 21, 240}_______- {eps 
Queremumbank <2. - 2222222 +k. 6, 500 800, 667| 129,926'________ (Nie 
(Opvoris hl Sicha) gees ee ee eS eee 4, 300 98; 738} 17, 998!__ 2 perce 
Noreen ati oes) en 800 675, 200): 116, 421)__-_____ seat 
Bimbotens Bankes ca 8) TEL” 1, 400 609, 196] 105, 351/________ Miaeey 
Of Newioundland=.- 2-2-2 LL 105; O24) 0 Tie 176s ee eee eo 
Cape: Snores=- pests 22 too eet 10, 545 1, 142 581s amen I-- = 
‘SEs A ASAPSYSS BLS Sch is Re Se (en Se a |S re al | ee Ld 2. 958|6 A Bip ee oa 
UP EQey (CATT phys Se ae a SP ET i aS Oe = eee oe eae 47,101! - %66D05. 2 eae | wiweay 
LUAy ayer Gye Opa tp oe eae OR ee Sees (eC | Pe es S17308 5 x Br 2Ob ae el Bee ek ou 
IRIOSpW Aa ani kate oo 20 OE ST =| 3 ere AE ee ea ee 29; 388)". 3, sat 2.2 2 (Bees 

West of 66° W. longitude: | | 
PBTOWMSE Bares ee al? BG7NG3h| oll, (86 = eee see LSP 5532) O58 te = 1 Ps 
Goorresibank. Oba wek ene Se TESS S05 ul eonbSGleeee eee means 1, 066, 760} 204,361'________ eee 
Washesvbemke ne as as 66, 715 PNG | eee Ae el fe) Lh ee 204 Vite SES ees 
Milian ani. sees 2. hee MORNE 250 ! | 
Widdiothanke a ees 34, 220 
PENTOYSHUCOLE oo eS 106, 635 
South Channel______ 459, 515 
Nantucket Shoals__-__- pel 150 
Off Highland Light 750 
OMm@hathamoeac 2.2 evs See eee 10, 400 
PoC UT OE Vale Leyak oe ee a ee aie el Reale 7, 400 
SHOLeNepnbral < ce baa se Se ee 60, 464 

ip tal wees ae Swe Meee as 1, 680, 124 

LANDED AT GLOUCESTER 

East of 66° W. longitude: | 
Wesel aVeRe ai Kiss eres ta =e 66, 605 PY Se re Be (| (rm ee el Pe eo 
WVesterneb anicee=. ee. VS A 18, 875 237 140 Bee aa (Ie 105 $8 
GuUCreALaS Allo sleet cae eat 32, 685 457) 7,522) 157, 31,955} 2, 556 150 21 
Grandsbanks 2 soe 20 eas 570 9) 2,110 56 5, 1380 381} 5,542) 526 
Sievers brakes ta ee Dee 280 |e Re eer a ieee Se ee ok Ree i ees 

West of 66° W. longitude: 
SEO WNSe all kaee see fee weer. BGC SIOH Me O45 LS. 265 waproae| see Ce | eee Sl ee ee ee 
iSenrresuB ances se Se Ae LTS SO 75le 112590] se48;\G9D) Soles ee S| ja eo = sdae ie Piste 

Mo Haas RS Se eS aa 324,500) 4,175) 31,732) 731 37,085) 2,937, 5,797! 555 

LANDED AT PORTLAND 

East of 66° W. longitude: 
asetave Banner ts. eee) & 10, 000 125) 400) 8 20; '566)). - 2s Gols rey) ee 
Western Banks es Fer 730) 1b ee eee 13;431|> - 1, 776ieo 28 eoeeos 
Quereau Bank | 
Green, Bank 2-2. = =) 
(Grands Anke t 5 
St. Peters Bank 
Off Newfoundland 
Gulf of St. Lawrence 
piles Grilky/a0 = ae es Meee 
HES ODAC ODS CAST seme ee Le a ee oe ae eek Cy ee i ee ee 19, 569 

West of 66° W. longitude: | 
TOWNS (AUK se 16, 960) 200). 3 eee sae 49, 082 
(CuShespBank-ee: oes se Soa A ZEH ALES! 18/05 7| Seen ef eee 15, 556 
Nipnpeniessbanka a2 508 bes 14, 870, Sy {epee ee Se ee 2, 461 
RIGS betikeaee a ers ee Seer a D 86,542) 33,240) 5 se ee See 2, 057 
Jerre ys Wedpeek ss os se 124,930) 53, B41) o ae wa ee 3, 960 
MOMUMNG Hanne) jee seees se ween 2 el ee oe? Bae eee pee Slee Se 1, 904 
Nantucket Shoals a) See sine See fe 21, 2 RR 255 
Bhore,Pencrale sa. hash as eet 155, 945) Dy; 4G ean eee 3, 643 

PROLAIee pene teen. Sade es 688, 601) 21,508) 2,260]  55| 416, 365 

Grand total So Pat ei 2, 693, 225, 70, 588) 33,992) 786) 4, 773, 486) 839, sie 5,797) 555 



444 

Fishery products landed 

U.S. BUREAU OF FISHERIES 

by American fishing vessels at Boston and Gloucester, Mass., 
and Portland, Me., 1927—-Continued 

BY BANKS—Continued 

Fishing grounds 

LANDED AT BOSTON 

East of 66° W. longitude: 
va rdave banke2-2s2.20s— 
Western Bank~---------- 
Queréau Bank 2222-2. 
@rand!) Banks. 
St. Peters Bank___-.---_- 
Cape Shores eae | 

West of 66° W. longitude: 
Browns, Banks==>-2- 2. = 
Georges Bank--_---------- 
Cashes@Bankz.=* .----2=_- 
Thilliess bp ankeesee m= se 
MiddlesBank= == es | 
Jeffreys Ledge------------ 
South Channel----------- 
Nantucket Shoals_-----_- 
Off Highland Light----_- 
Off Chatham=es 22-2 == | 

LANDED AT GLOUCESTER 

East of 66° W. longitude: 
Off Newfoundland_-_---_- 

West of 66° ‘W. longitude: 
Georges Bank._---------- 
Mad dlesbanke eee 
South Channel-_-_------_- 
Nantucket Shoals_-----_- 
Southeseohes ee 
Shore, general___...------ 

LANDED AT PORTLAND 

East of 66° W. longitude: 

Mackerel Miscellaneous 

Fresh Salted Fresh Salted 

Pounds | Value |Pounds|Value| Pounds | Value | Pounds | Value ' 
Le Ses PAR RD | Se ee 72, 909 $8, 2725. =| ee | 
nO ei ee ae een eee 5, 048 290) Sat 2 2] eee 
Eee a] Se eae eee ee 12, 307 78l{so35 i =| ee 
hee > _f !| RY REN 2S e Cee re e |  E B 713 169)... 2352 eee 
eee | ev aera Pees 178 A5|. sen eae 

92, 550 SOROSO Senn eae Boe af 180, 485 AS, 465): 2 6s Sales 

eae EE (re Se ee ae en Nei ag| Py ae 457, 228 Tl, AS eee 
| 777,010| 82,644 4,000} $200: 1,580,478} 324, 028)._..______|_______- 
[Set WAST | Se ea RO ees | Oe 1, 755] BE eas an ee 

138, 975 i or i Uta) ee ee al 115 pb | eee ee PS Np 
785, 228 29, 741 3, 400 151 14, 965 988) .--5.)-\- 2: c= | eee eee 
81, 685 BH ife\ Ss Sas oe eee 31, 623 1, 890) 2-<2 2+ 3 eee 

4, 045, 390] 175,176] 32,000] 1,580. 3,776, 643| 216, 173|_--_______|_______- 
| 57, 850 eto feo rere a Ce 1, 042, 468 69; 255) 232225) oe ees 

757, 707 16S OSA Sas nee ee 2, 755 287) 2-2) Sn eee 
3, 701, 534 160, 072) - 12,400 581 202, 768 15/245) 22-35 Soe 
9, 743, 906 295, 968) 12, 000 590 23, 010 880) =< 4) 5 Ga 

| 198, 445 20 015A|S See A eee 2,940, 109) 118, 880). es ee ee 

,20, 380, 280 860, 083, 63, 800) 3, 102 10, 345, 557 873, 00722-25522 eee 

OS aE Seka Se a ee ee | ee ee 4, 410, 436/$163, 825 

105, 210 LD: ODS) see S24) ase et 34, 420 9, 5342... Soe eeeee 
212, 960 Deol ee see aoe 6, 000 60.22 ee 

1, 070) QW see. le eee ins selene ee ee | 
92, 740 3,1806| sen es Soe 12, 240 2, 510) 2222 oe a he ees 

183, 970 pS al 2] ae ne OSE ie eee eee ee |p eaces aha Soe 
9, 863, 055) 387, 009! + 95,390) 5,157) 1, 700, 240 5A, 508) See ee) See 

10, 459, 005) 411,813) 95,390) 5, 157) 1, 752, 900 66, 672, 4, 410, 436) 163, 825 

Gapewshores seen 104, 850 ONE R Al ieae ge ele eee Se 74, 092 14,.859)..-- 2 =e 
abrador Cogsts=52 244. <_ eee eee ee ee eee 19 3|22.<.22 223 eee 

West of 66° W. longitude: 
IBTOWMSPB Anke aes wees 2 |Uae teee wl e ee 16, 193 2;670|¢2- 222s Peas 
Georges: Bank). 25s 46, 000 1,150) 2,200 99 94, 114 20) 522 2 eee 
(ashes. Banke: 2 Sse || Sooo ee | ee 9, 836 Lieut. 2 2A ee 
Kippenies Banks — 2265. se) C. -- Se 2 |e ae ee eee 2, 725 122) 3.055 Loon baa 
PTA GES TB er Kass oe te ae ae ee eee |e ee a a 76, 788 1 :396t bs eee 
Jenreyswuedgesse-- 22> = 162, 107 D208 | econ ee ee 1, 592, 265 23, .872|_2 2 el eee 
South. Ghannel wo. se. seh ee ee a eee , 620 241) a hat 8 |e 
Nantucket Shoals_--_---_- 17, 880 358| eet eee || REe era Se one eae |= ht eo | ES 
Shore, general___-_-_-_--- | 184,114 5, 887) 14,265) 359) 960, 238 22,590) 2a eee eee 

Totals: ee 2 op es 514, 951 14, 934; 16,465} 458) 2, 831, 890 86, 561| rn Nae 2 tl eee 

Granditotaless2=-2e2 = 31, 354, 236| 1, 286, 830) 175, 655) 8, 717\14, 930, 347| 1, 027, 210) 4, 410, 436) 163, 825 

Total 

Fishing grounds Grand total 
Fresh Salted 

LANDED AT BOSTON 

East of 66° W. longitude: , Pounds Value | Pounds | Value| Pounds Value 
La Have Bank 3,979" 418| S192 872 eo ne = oe 3, 979,418 $192, 872 
Western Bank 1, 083, 260 SUMOD ARs She ee | ee 1, 083, 260 51, 053 
Quereau Bank 891, 194 nD ee eee ee H 891, 194 132, 842 
Green! Banke Was 2 oh ea 116, 038 TRAGOS cote ka) Rea ws 116, 038 18, 598 
GrandiBankastan toss es a 6844135 iy ALOE eee a eee 684,413 117, 149 
StePeterssb an keno ee re ee 614, 774 TOSSES | Pores a eres 614, 774 105, 544 
Off Newioundland=—-"22) 105, 024 JIS Gao a Sa SER See 105, 024 11,176 
Cape SHOLe se. eee oan eee | 732, 492 G5 SSS 24 20 26 ee Ree oe 732, 492 65, 309 
Ste Anns PAN ke ease ee eae ees 32, 958 ASST |e ioe [Ses 32, 958 4,817 
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Fishery products landed by American fishing Bessel at Boston and Gloucester, Mass., 
and Portland, Me., 1927—Continued 

BY BANKS—Continued 

Total 

Fishing grounds Grand total 
Fresh Salted 

LANDED AT BOSTON—continued 

East of 60° W. longitude—Continued. Pounds Value Pounds | Value | Pounds Value 
pes Gpalliya see ae te 42, 767 $75665| beens ee 2 eee 42, 767 $7, 665 
Mea brador coast see se ee Se a 81, 303 L020) | Se al Se ee 81, 303 8, 295 
ROSE WAVED AN Kee eee mee ares 29, 388 Sidon |eaeseeae te eee 29, 388 3, 333 

West of 66° W. longitude: 
Browns Bank QF 673x691) pe SDS |e ee ee | gee 9, 673,691; 412,118 
Georges Bank 31, 000, 619) 1, 477, 164 4,000) $200) 31, 004, 619| 1, 477, 364 - 
Washes sBankst spose cee se eee 256, 604 gPRSP G) eh OP Oi Le ee 256, 604 12, 826 
Tillies aks ee ree ee ae eee 148, 995 1" OT G|Eee Se ee ok | eee 148, 995 12, 916 
WitddlerBankn a= Seyi 7200S nee 1, 612, 902 68, 821 3, 400 151 1, 616, 302 68, 972 
EHO V SHOU Peasant Se 1, 515, 386 CY APY Ae a a ee 1, 515, 386 67, 749 
Bounce harinag eas ane te es 112, 063, 440) 3, 468, 675 32, 000 1, 580} 112, 095, 440) 3, 470, 255 
Nantucket STHGa sega el ne 7, 606, 212 wa (age F 0) SE ee | eee 7, 606, 212 276, 440 
Oterniginang Wlento ses. a Ne 812, 797 CAT Wied | gees pe eae | ee 812, 797 79, 477 
CriCiaihamie ee ae 5, 892, 586 238, 922 12, 400 581 5, 904, 986: 239, 503 
MestiSlan Geese ses fry TN el 97, 310 QO 616 ean esos EE ee 97, 310 4, 616 
SIOTELH O12 jae toy ao el Mae aaa a 9, 766, 916 296, 848 12, 000; 590 9, 778, 916 297, 438 
PHONE PCHEL Ale ete tere GROS68 202 |Meeeaos oleae ae ee [eae eee 6, 036, 502! 233, 215 

ENG HS A Ss 2 I ear See 194, 876, 989] 7, 368, 440 63, 800! 3, 102) 194, 940, 789| 7, 371, 542 

LANDED AT GLOUCESTER 

East of 66° W. longitude: 
WapelaviesBanice= tele) oh See 2, 996, 852 49, 861 18, 885 554) 3, 015, 737 50, 415 
WWestermuRank. i. 02 Pin Aaa 5,357,012) 92,373} 523, 893| 19,523) 5, 880,905 111, 896 
@uerenm Bankes slise oe Jeeemey 193, 990 5,671| 225, 663} 8, 498 419,653; 14, 164 
etree Ban kaso hy Fo Ce a 10, 875 184 8,8 371 19, 675 555 
GrinduBanke 2. 25.25 0. sn 29, 020 872 169, 097 6, 944 198, 117 7, 816 
St. Peters Bank___- 34, 105 636) 28, 170 1, 089 62, 275 1, 725 
OfgNewifoundlande sees ae OS | rl es ES 4, 415, 631) 163,996) 4,415, 631 163, 996 
Shines lire coyr 1BXs\U Voy Gc ee ee ee SUN 0) Rt eee ee ee 7, 500 246 7, 500 246 
iR/osewayeb anke Sieh e.t TE Oe es Caea eS 4, 970 171 4, 970 171 

West of 66° W. longitude: 
TRON /U1S Lat coe pe ES Dad ary 1,990,905} 31,100} 101,059] 3,678] 2,091,964) 34,778 
GeorgesyBank=!) 2a Ss se 6, 006, 740 129, 788} 848, 768} 32, 840 6, 855, 508 162, 628 
MidglerBanks 2. sso = ary Soe 218, 960 Es 7A ee a ee a ee ee 218, 960 5, 347 
Soutni@hanmne]| ee. ee eee eee 6, 625, 205 TEC 7] ee a eee 6, 625, 205 91, 065 
Nantucket Shoals: == 25228 see 640, 560 165996|22 se Ss eee 640, 560 16, 996 
OTT. CR aT eNO Aa 183, 970 A100 oer Saleen ote 183, 970 4, 109 

BHOKoweenenaless eee ne Ae 21, 767, 650) 822, 260 144, 260) 5,768} 21,911,910 828, 028 

POG ee ee oe ee 46, 055, 844) 1, 250, 262) 6, 496, 696) 243, 673) 52, 552, 540; 1, 493, 935 

LANDED AT PORTLAND 

East of 66° W.. longitude: 
bapelavenbank oe ee es 34, 896 2, 819 25, 960 857 60, 856 3, 676 
Westen bank! ye 2 ee 724, 186 [PD B75 sree 2 Uae ela 724, 186 12, 875 
MUereAAn Gena aten. | ORs 88, 886 16, 749 22, 060 918 110, 946 17, 667 
Gireenbbanke.: 2) 2 TB 29, 702 5, 573 7, 690 333 37, 392 5, 906 
Gis iC Eyre eso aie Be eT 48, 312 8, 175 22, 875 994) 71, 187 9, 169 
StpPeters Bank. sad se. 2 es 37, 938 6, 408 5, 190 207 43, 128 6, 615 
Off Newfoundland_-_______________- 12, 629 DS ESVAS) pe ka ae 12, 629 1, 879 
Capers honest ye ee 178, 942 TFL OO pe ee ese SN | Cee oe | 178, 942: 17, 190 
GulfokSt.-Gawnrence) 2) e223 63, 261 Fedo STK 0) fe pee i (a ae | 63, 261 8, 810 
PROCICI yes aan ces weee bt 25, 839 5, 1384 320, 6) 26, 159 5, 140 
WhaprAdoncoasG es 2S 2 ee 19, 588 2, 297 395 16 19, 983 2,313 

West of 66° W. longitude 
BOWES ait eee a eS 313, 010 14, 855: 11, 556 519) 324, 566 15, 374 
Geormesubankst vat Feu. vole ey ca ee 289, 834 25, 696 2, 825 113) 292, 659 25, 809 
OashesiPanke4-u- oe. Pe oe ee 769, 841 28, 057 15, 440 686 785, 281 28, 743 
MIpNSMIEStBaAN Ks oon eee ed 214, 644 LON940|eoe JS Pee Sse es 214, 644 10, 940 
STAG iS am kee 222 Ses ee Let ee 1, 252, 343 fy 2po4 bp | Ab oe ae 1, 252, 343 52, 212 
NEHLOVSHIMC CPB ee ee, 4, 865, 888 137, 918 747 27| 4, 866, 635 137, 945 
(SOs Clavsbono(s bees ys ees Bree tebe 2, 968, 048 AGF 03 8)h 22 See eek ee 22 2, 968, 048) 46, 038 
Nantucket: Shoals=. 2-5-1 33 2 230, 645 SOLS See ees |e 2 ee 230, 645 3, 618 
BHOne RG COHeralene st hee waa Re FE 4, 057, 169 126, 700 15, 585 415) 4,072, 754 127, 115 

FOND) HSM la Geh > ® et ef ee AS IIR SO a ae 16, 225, 601 533, 943 130, 643 5,091) 16,356,244) 539, 034 

(Cha a(oly ey 4 Eee ee Ee eee es 257, 158, 4384) 9, 152, 645) 6, 691, 139) 251, 866 263, 849, 573) 9, 404, 511 

Note.—The items under ‘‘ Miscellaneous”’ include bluebacks, 297,395 pounds, value $4,085; butterfish 
28,359,pounds, value $4,460; eels, 298 pounds, value $32; flounders, 8,359,131 pounds, value $419,744; herring, 
fresh,'2,735,000 pounds, value $36,911; herring, salted, 4,410,436 pounds, value $163,825; rosefish, 66,266 pounds 
value $1,261; salmon, 19 pounds, value $3; shad, 76,542 pounds, value $2,734; sharks, 61,111 pounds, value 
$1,253; skates, 31,710 pounds, value $544; sturgeon 
value $513,582; whiting, 15,715 pounds, value $529; 

834 pounds, value $179; swordfish, 2,245,493 pounds, 
wolffish, 481,265 pounds, value $16,385; squid, 3,280 

pounds, value $50; lobster, 151 pounds, value $49; scallops, 4,263 pounds, value $345; livers, 347,222 pounds, 
value $8,253; spawn, 128,921 pounds, value $12,092; tongues, 458 pounds, value $11; sounds, 460 pounds, 
value,$10; and oil 46,454 pounds, value $4,698. 
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Fishery products landed by American fishing vessels at Boston and Gloucester, Mass., 
and Portland, Me., 1927—-Continued 

BY MONTHS 

| ° Cod 

Num-| horal 

Months of Large (10 pounds and over) eee ss Cea over 274 
trips | 

Fresh | Salted Fresh Salted 

LANDED AT BOSTON 
| Pounds | Value | Pownds| Value | Pownds | Value | Pounds 

JANUARY). ee esse as eee 330) <3. 400; e0n|olal Glee ===. |- Sasa ee | 577, 815) $19) G25iere cee 
February =% 300], 4;458,916), 136,,030,2 <= ==. 2/5" =2>"* 245,025" Sahib ee 
Whar chi ae es eee 343) 4,436, 666) 124, LY Legs et = 274, 815} 9, 202)________ 
TANI ee es ee ee ee 296) 2, 243, 850 TAL! = )_ Ase 28 612; 207" “1b, OCna a 
Wienye Oe re 38911; 961; S805). (6b; ‘O61 222. |. SSE eee 640:597|" 1 6 ee eee 
Tinie es ee 482| 1,892,630) 86, 442)_________|________ 748, 885)" 17, 713|2 25s eee 
Telly wes AO Bed Se Ath a 452) 1,938,768} 76, 303|____.-_-- peaeeae 15050, 335)" 21, 938) Soe eee 
ANE. ete oe ES 507) 2,565, 103} 107, 626)_________ jeaeoren? 1, 698, 290) 31,948]. _--_| 
September_____..__-------- 449| 2,293, 490} 100, 669|_________ FS Sark 1, 663, 283|° 35, 538]______-_|______ 
October ssa ee ee 406) 2, 009, 683) 113, 469|_________ fossa 1; 485,254)" “40; 003). 7 = eee 
Noy ome eee eee 387) 1, 287,873) --80, 733)-—=--_—-=|___-= === 803,808) 24,850] 2. = eae 
INSCORIDEE o-fac-c. eee S48 (185, 59S" AOS 163) eee eee | 688; 898): -32; 167|. 2 eee 

Motalo mets dose 4, 684|29, 678, 238|1, 189, 704). _______|______-_ |10, 490, 120) 267, 313|___--_--|------ 
{ | es eee FO SS 

LANDED AT GLOUCESTER | on 

January ses ees ee T9ON! CPS 74 Sol 26; CFG ee eee ee ae 12, 270 479s 
Rebruaryscs eee ee 234| 1, 231,370} 31, 947! 230 $10) 15, 715) 255 155 $6 
March =. Sale Sees eho 537) 3,108, 295] 88, 074 9, 455 397 55, 015 846} 1,300) © 39 
vy) a a 2 hn ee 504| 2,730,645) 85,955) 213,858) 8,433 179,900) 2,636 31,770) 916 
Minty 2 ©. eee See 299| 2,374,872} 48,425) 366,020) 14,147) 380,282) 5,152) 48,555) 1,431 
Fie eee eae 175| 1,395,030| 29,804) 567,082) 21,972) 206,655) 2,671) 61,195) 1,745 
July 2a ees ee ee 219 2,181,580} 46,904 169,065) 6,636) 284,795) 4,223) 43, 230) 1, 218 
PAM PHSh sso te ae 3 ek 215) 865, 920 18,468) 182, 565 7,178) 263,520) 4, 315| 21,210) 629 
Septem berss 2 <= sce) 268} 735,418] 23,239) 87,245} 4,087| 268,650} 5,477; 6,220) 210 
Getobers. Seuss oi Ret 285| 402,805} 17,351] 50,500| 2,416] 196,060| 4,279, 2,068, 76 
NoVventberese ==) 2 410 94, 880 4, 470 12, 570 629, 81,720) 1, 852 800, 32 
December ne Sess see ASO] eGo O00 (sm Aas OOK | eee meee | Meee 13, 760 164, ook a ae 

Motalyes7) 2-26.20 3, 772|16, 401, 220) 469, 203 1, 658, 590) 65, 905) 1, 958, 342) 32,949) 216, 503. 6, 302 

LANDED AT PORTLAND % 

ARNE ee See nee eS 114 71, 541 CN 7a) | ieee sed bes Bite, Se 31,873) | gaia) 2 ee eee =+ 
MB DKTANY=4-- Seek sek = = 68! 165, 748 5, 142) 425 10 19, 822 O64 [es oe ly ee 
IViar che 2 oes Seal eo 123 93, 144 3, 780 2, 515) 80) 57, 845 2, 121 115 3 
DVIS So et teat Doce 163} 279, 989) 8, 998 7, 640 323) 59, 412 1, 523 370 15 
Ss fh pe Dp ee ES 150 265, 549) 7,349) 17,995 775 24, 076 470 550 19 
DURE ns eens es 2 196 381, 235 15, 446 120 6 20, 195 477 890 39 
tly Aes eee oe eee 156 234, 405 10, 695 12, 362 539 7, 410 197 3, 630 126 
SAE USES 212 eee eee 187| 285, 261 14,614) 21,075 683 10, 338 263 285 ll 
September_*2- 22-2 - = 7 2.=< 164; 189, 645 9,085} 21,110 951 15, 625 389) 2,055 76 
October=2 see 28-2 123 86, 126 4, 224 13, 645 668 43, 567 1, 189 870 33 
November = 130 97, 891 5, 169 2, 365 118 42, 999 1, 268 140 6 
IDscentber sl. ee ee 132 87, 206 hg DAD Ee oa oe [eet } 29, 027 1433/2222 

EC Ota see eee Ae 1, 706| 2, 237, 740 95, 971 99,252; 4, 153 362,189) 11, 641 8, 906 328 

Grand total____-_--_- '10, 162/48, 317, 198|1, 754, 878/1, 757, 842) 70, 058/12, 810, 651| 311, 903) 225, 409) 6, 630 

Grounds east of 66° west | 
Gana i Se ees 420| 8,455, 546) 230,149) 914,372) 36,156) 1,709,422) 35,158} 119, 874) 3, 403 
rounds west o wes " | 
Ley ny pane ce yl se 9, 742)39, 861, 652/1, 524, 729) 843, 470) 33, 902/11, 101, 229] 276, 745) 105, 535) 3, 227 
Ten Be enon in 1926__| 4, 569/31, 788, 349!1, 342, 317 13, 980 607| 9, 234, 681) 271, 730 3, 290 132 
anded a oucester in 
LODGES sia ae eee Se. . ier 2, 665/25, 600, 942} 650, 378/3, 778, 912) 174, 229 2, 823, 000} 49, 850) 644, 892/22, 776 

Landed at Portland in 1926_| 1, 461] 3,622,919) 114, 30¢ 96, 326 4,673) 409,650} 12,97¢) 16, 168} 609 
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Fishery products landed by American fishing vessels at Boston and Gloucester, Mass., 
and Portland, Me., 1927—Continued 

BY MONTHS—Continued 

Cod—Continued | Haddock 

| 
Months Serod (1 to 2144 pounds) | Large (over 2)4 pounds) 

Fresh | Salted ; Fresh Salted 

LANDED AT BOSTON 
Pounds |Value Pounds Value Pounds Value (Pounds Value 

UPTO TA ak a ship ee i a BO per 22.060 |>-sa00| sees eee eee oS | 8, 761, 791 | 
INGE TT eae Se ee Sees ee 6,700) Sela Ss. ome eR | 9,396, 575 
IODC Eis Soak GIS Wea SS cael ea Ce 4, 965 east eee BE oe | 11,774, 064 
fe fGTA Mc soe DOR eS ES Aa aS ES 13, 915 113) eee eee eee | 6, 488, 415 
NE isc aoe eS Oe ae eae 8, 630 tote] eee eae oe | 6,081, 205 
INIT GL ea 2 ee a ae eel Re ee D700} ne EOS SB eee | 6,950, 460 
ittkypr rrr eee a Se 5, 800 AY) ee a eS | 5,234, 260 
[AUIS Seog Ss De i a Bs 280|s 5 pO | kee, aoe a 25 | 6, 833, 507 
Bemba e mata ne MSS Lt) 20: SOOl> ARS Leese! pee ad | 9, 202, 357 
Welnnenee ee Gere Lt > 14,080}: 188ine 2 a eet | 10, 400, 201 
Seve beGrs tere ye PEE! ls S040 |= A107 | Pees eo en eh. 8, 188, 084 
TD AEC re ei) 0(c) ok SS Aes ih ED Bee ae ei a 18,:495|>0 426 |¢soo22 Ree SS 6, 807 6551 

AT} ade ee Ss ae eee ae Se VEG) OI ee ee 96, 118 574| 2 

LANDED AT GLOUCESTER 

AEDT oe e Daet  E | 48, 020 BAG | te otal aed 
February 222, 400 BART) 2222 isos |e ees 
IDCs ae a, CO Pees ee Tee | | . 8,016, 870 LOR, ys | es ieee Se 
Loins © ROS yes Se We 9 Peay eleee eae: } 1, 786, 315 46,616) 48,870) $611 

CN cats ai Re Uae eae ic eee aE 512, 945 eS) ee = 
EG wee wee ee OY ge ee 1, 043, 620 LO HO2IS2 se Soe te eee 
UT Ni eset ne ee bn Rae A ETE | 1, 290, 086 14 4A6l too oe pie pe te 
PSUSUIS Eset ee ee Nee ee ee 7 469, 025 5, 635) 710) 14 
September | | 954, 440 11513) = Seo e e 
October: 22-222) = eee Se eae 589, 605 13; 566|- << oe Sears 
November 390, 625 a os U9 | ees Sd 
December 209, 240 DSS ULC pes ee ees 

Total | 10, 538, 191 181,081) 49,580) 625 

LANDED AT PORTLAND 

ABTELEE VAY SS = 3 Re peng aS See 1D) AGGIE FOSG | Mites |e SS 255, 638 at Ah ee 
ID (Ty oe es ek ee eens s Pee, 4, 265 35] eos 2k | NR 113, 817 7, 415 320 6 
NYE AD the | 32s de ee col eS SES) eat) eee el ee 780, 410 PAUSE 1) ieee meee! [oss Saas 
Njtintle Se Pi Se ee Be ee | 7,010 (Al ip esl Pee (FSS 1, 099, 466 D1 BUT | ate Soe ee 
LURES A 2s Sete ae aati ae leap as O75 | ramon See ee |S Se A SGb Logi ees: 20y =e See 
ADE T ia 5s oe Se ee eee | 5, 845) OO] Ce open as tee 832, 363 i ap eee eae SES 
JETER Se oh SR Be eek tet coe Rete ia ren ey abe! cet ba) eee ee ee | 131, 035 AR SR5i= <2 aes bones 
JEN ER poe SSE 3 ee ee ao ae 2, 200 18) 200 4 466, 525 Ut 47 | a ee 
ST} 012300 0c) rat ee nes Ee ee 6, 250 Oise ee ee ee 277, 746 7, 465) 100 2 
LONG HG] Us) Pate a ae a eR DS ee cae Po 12, 442 (01 eee SAR eee 475, 584 16, 615) 100 2 
INTE (140 Oe) pee ane eS De OM Bie ee | 9, 405) (Gye Ol ae 492, 993 LT SOI As es jez ee 
TOE Es Till 01; Cuenta See Ba aoe reas 700) dfili b= cs sehen 382, 979 20450 ss_ oat ae tS a= 

DCPs eh Bh Et. AEA a ora ee eg | 87, 695 936) 200 | 7%, 273, 711 193, 029) 520, 10 

CrangivOlale soe ee eee 239, 596) 2, 954 4,033 80) 113, 925, 476) 3, 252, 446) 50, 100 635 

Grounds east of 66° west long_______- 6, 561) 74) 3,093 61| 3, 704, 076) 80,999) 1, 230) 24 
Grounds west of 66° west long________ 233, 035 2, 880 940 19} 110, 221, 400) 3,171,447) 48,870) 611 
Landed at Boston in 1926___________- | 61, 175, ri Ua) eee ea ALS Mal 71, 454, 983} 2, 591, 880)__------ [ess ee 2 
Landed at Gloucester in 1926_________ | ae 035) 71 8, 055 221 5, 436, 790 77, 253 2, 395 52 
Landed at Portland in 1926__________ 89, 178) 1,093! 20,151 362 5, 840, 842 168, 122 74, 130, 1, 474 

18536—29——4 



448 U.S. BUREAU OF FISHERIES 

Fishery products landed by American fishing vessels at Boston and Gloucester, Mass., 
and Portland, Me., 1927—Continued 

BY MONTHS—Continued 

Haddock—Continued Hake 

Months Scrod (1 to 2144 pounds) Large (6 pounds and over) 

Fresh Salted Fresh Salted 

LANDED AT BOSTON 
Pounds | Value |Pounds Value} Pounds | Value | Pounds | Value 

lana yor ae ee: Re eee, NE DARD Gt) Peat a) ee 3305415) $13) 503/22 | eee 
HEDTUAaLY <2 as oe ee ee 1463510), sonsOpSlaeaae oe ae eee 174;,955)-10)1'59| ees en es 
March: =<. 1s er a eee See ee TU EGG a lee: De 10 a ak es i Nee 242; 030) > 10; 584). eee 
Ny oye) eS et) See eee T5206: D6 |tso none eae | se 45,400)" 2/013 pee ee eae eee 
IN ys a OE Sn SE Se 92448516 10) 416 coe ee | 48,460}. 1657/5222 eee 
Tuners! ee ere ee ee es 1, 087, 670 1235670) (25943) 32 SS ees 
Call yee ee ee ee ee ee 711, 225 147, 680 2708s s-=ss (eee 
APSE oe 2 ee Se ee ee ee 956, 394 377,631" 5, 798|252 ees ee 
September 1, 169, 025 472°150|" 7, 765| e eee 
October... ae 1, 934, 225 1,085,320] °21;'849|< 2 =" en Pees 
November 1, 005, 195 1, 134, 218] 20, 862 
Deceniber. 2 ae eee a 497, 415 5925987) “30; \745| = eee 

“i Bay rs | WP: ak oe SR Jere BT a ha 37418 779 e2 (Osos | aes | eee 4, 724, 916! 130, 586)___--._-|_____- 

ME DMIALYs-=.22se + oe ee eee eet eee ae 37, 260 
Warch's 32 seee es See Se tS 112, 745 
aN oy cit ee eee eee ee oe SR SS 124, 910 
IM ayo Bi SS ee aE Se 78, 580 
INO es ee eS MO ee 122, 490 
lye 60, 565 
August___- 43,175 
September 78, 385 
October sas eS See see 7, 630 
November 54, 240 
December 22a ee se Ss eee 10, 020 

Motal'ss2se 2 eee sews Stes 150) 000) iG; 283 |==eeen as | === 

LANDED AT PORTLAND 

VANTAGE sn ee eos a ee 15, 625 
ME DTUATY, = eee e teen ee eee 6, 945 

22, 877 
10, 410 
2, 820 
5, 765 
5, 993 

12, 165 
11, 180 

Oct beret as ee eee ee 3 17, 383 
INOVentber + 2S S22 22s ee ere 20, 801 
December {222i esse. 5 sae ee 13, 364 

Notal =. s-2seacSbeese eases 145, 328 ISG 1G)2s2 Seas 

Granditotale- tessa ee ee 14: (617; 107} 278,,6382|--= 2-2-2 |=. = 

Grounds east of 66° west longitude _-_ 
Grounds west of 66° west longitude _- 
Landed at Boston in 1926------------ 
Landed at Gloucester in 1926_-__-_-_-- 
Landed at Portland in 1926__...------ 

21, 420 
14, 595, 687 
10, 407, 893 

710, 510 
132, 391 

286 
278, 346 

15, 465 

4, 953, 396) 134, 010 

165, 190 
4, 788, 206| 131, 224) 
4, 256, 347| 102, 444, 

174, 805 
14, 895 

2, 786 

2, 482 
442 

280 ie 

14,785} 298 

13,050) 263 
1,735] 35 
3,420/ 71 

17,065} 351 
1,500} 45 
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Fishery products landed by American fishing vessels at Boston and Gloucester, Mass., 
and Portland, Me., 1927—-Continued 

BY MONTHS—Continued 

Hake—Continued 

Pollock 

Months Small (under 6 pounds) 

Fresh Salted Fresh Salted 

LANDED AT BOSTON 
Pounds | Value | Pownds| Value 
ADS TOL pln OS4i gs ons 2 |e eee 
1435880}, 1G5412)4 SoS es ee 
127, 365 65293|52 2 Aber 
132,965|-% (O°21912. 8283 |e eee 
SON588tm 250271222 acs = | eas 

149/360]: 3; 580). 22 2 esse 
AGI O50 |G S7,764) eae 2s eee 
418, 962) S085)" 22 aot | eee 
353; 135('" 075095) 2222 ee 

(OPES) SGV SS eS a ee | ar ee ee al Le | SS ee 436,285) 7, 895|--------|_____- 
BNO MET Glee sere ao! He ee ee ST ObO2580| See eee ene 3003010 Gs 000|2= saa ee eee 
TDS Svat Oye) rt a a ea re oe eee ae ee ee Pee eer Src STO O0||) 1S, O48) sae net ee 

ot ale ate oo ta st. 23. 54,525) 699) --_-__-|_____- 3720125) 86; 102) 2= 2 | ee = 

LANDED AT GLOUCESTER 

NAAT se ee et ee Pens Ae 399, 270) 
13, 420 
15, 205 
13, 990 
15, 900 
20, 315 
31, 440 

IMGT AVE ho = Jae Ae 2S BE SENS een 2 eee he ee eee 24, 965 
pStey ayes ee] aYeh = Bees NS a eS | el See ee ae ee 29, 995 
RCT ODS B Yet eae ee ee ies oe Ce 477, 860 
TNL DAGNED OT ee Oe PES 2 ee OD ee ees | aa eae ee ee 2, 143, 330 
ID Rec taal ovine Sa a ee ee ao ol Se el peeieenel beets eye ees 450, 310 

ANG) 2 ea pec 5s a Os et eae 2 Se ee eee ee 760 15} 3, 636, 000 

LANDED AT PORTLAND 

USnyIIRy SS. So ee ee eee ee eee BOS S51 G59| ee ete 36, 511 773) re he San 1 eee 
ie snpisiey een eee ee cas tase See D515 55 | een | eenaee 8, 660) PHN seca eee | eae 
Visage Te rere dee Ne as Et 42, Sol halls Gt | ee oe eg ae al Bo 2t8| Maly I4S|o 2 22s ee 
JOR LES at RE ae Sie ee Sa ee eee TO5060| Rie 323 | Rees se eee 28,225] 1, 089) 880) 35 
IN ENS. J Sake wake See ee a ia ee ee a SOOO Tt O64 Sees | ete 25, 5380 417 70) 1 
Ai oe = a ea 11, 015; 231 310 11 87, 920 ie D4 | ee ee ae 
ECL A Sok ee A Se EERO en Ee eeenee 18, 869 BOO eee eee ee tt 903) sa 61948) 2 5 2 ee 
V:TCTUR 2 Sl ees 2s ee es Cre eae eee! 50, 162 fos) 7 eS el eee 86,093 1, 108 130 3 
(Sib|a) heigl 812) ewes Nes eee FE ee eel 218525004) — se ee aoe. 142, 290 E108 | = Se Pe ee 
Oeig ners eee ee er Coen 178K C044 280lie 1870\ een 26|)) 118) 266] | TxG05) 2. no 
INGA Geil] Oe) pS ee ee ee G34. GOSS) O12) poe ee |e et 86,890} 1, 072| Bo Se lee 
(DECAIADOI ee ane ae eee VONSLAeos DSa|eeee eee aoe 485680|" 1586/2222 25a S 

bio re Eeenees Pi ke eee ee ee 837, 480/21, 486; 1, 680 37; 814,186) 18,440, 1,080) 39 

Grand totale ia Seton es 892, 005/22, 185) 2, 440 52| 7,651,711) 171,619) 10,650! 230 

Grounds east of 66° west longitude______- 10,510) 169} 2,130 41) 147,695) 2,597; 5,085) 119 
Grounds west of 66° west longitude______- 881, 495 22, 016 310 11) 7, 504, 016} 169,022 5,565) 111 
Landed at Boston in 1926______________. 413, 927/22, 942)...--...|__.._. 38, 103, 723| ° 85, 773}--_-.-_- ae 
Wandedtar a loucester 101926) ea 8 | oe | ee | ae 2, 835, 415) 53,810) 23,635) 483 
Landed at Portland in 1926____._.______.. 622, 190) 17, 456 470 9} 766,037) 18,356 10,704) 263 
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Fishery products landed by American fishing vessels at Boston and Gloucester, Mass., 
and Portland, Me., 1927—Continued 

BY MONTHS—Continued 

Halibut 

Fresh Salted 

Peace eee ee 

Cusk 

Months 

Fresh 

LANDED AT BOSTON 
| Pounds | Value | Pounds) Value 

DRURY ee eee a eee 103 "670| Sos 20 e= SS eres ee | 
NBD TULA ye ee oe ee pees A eS 145,560 Ge coy SOUS se ee eae 
iar Ch@eit ars s eyes Bete PANN O75| Oras eee be eT 2 
J,%0) 3) Peers atk Se eee TOT LOH eo baie ee eee ee 
ENED Vis Sh na he AN SE Sea a ed 106; Z9b!)\ Mealy p20 pee aI es 
DUNO 2s es Je ee BAAR ey aie | 25, 930 ENG) Sea a Peas os 
Dilys 4 ee 16,005) 1,862.22 2-2 ae 
Nip IS G2 52 le oes ee LAY, 405)! 222, 102 IS. ee 
September 43;.645}) . -1,'323)22=-=--U12 oo 
October-22 33 eee S babe 89, 985} \668)o--22 20S e 
November 231, 400' 0162070)22===" 2522 = 
ADYTOS100 {| eee eee. SS. ee 1 = -1254;'684) | -10:203)-_-£22-8 222320 

MI Way Rr eee ee eee L680) 124) Wad O05 222 ae |esene = 

LANDED AT GLOUCESTER 

ATV se + YA eee, One ee 75 1 eee ea 
NEAT CHE eee eae) ene ee SEE ees 3, 080 4G isoprene od 
6) oc es ee Ne Eee ee eee 60, 965 707 $23| 
ITD Vib aah es ae 2 A pe Et eee 49, 805 598 22) 
UNG? 2.9 ee Pee ee ee 18, 925 238 
ithe ee ees Ly een Rt AIR 65, 625 876 
(AU SUSGs6 2 +5 Sis es 2 ee seats 51, 335 706 497 
September 34, 410) 452 52 
October 30, 010 413 15) 
November 10, 270 138 |¥eneee 

TOGA ste Se Be Pe ss 324, 500 4,175 731 

LANDED AT PORTLAND 

UCT G WS ir) wa pee eee Yd a es ee ee mE }ewlO5; 7400)" 45 418 | Seon eee 
Hepner ye 22 29 ee A ee ee resl D498 | eo) oY ee ee Sree fea ae 
Marcel sss in Ba Rees Ae A ies | 2968 | 5s O04 eee es. See 
Nya} ert aie eae he Va NN ee SR Thsiey Clb ake? Re ae 
bays ee aks Re Sui ee ae ee BON II5 (4 SO Gp enone oe 
DUNO SF Sn hs Se ES eee A 9, 050 PPh Se te Dee 
URL een ee ee ae ee 1b BA ey Ak ae hale oe 
ASST? ok se ee eee See 15, 109 225 tell 
September == ee Sees eee eee 41, 508 755) 47| 
Octobers) 2625) Ea eee ee 35, 277 Bogea eee ee 
INoVvemlbemie 2-82 ® os Soe eee Se } 31, 116 G6GIES 2 ee 
ID Ysicl-ju0)] 0f:) ee eee = ee) eee | BA 473 |e OSte e ea ak ee 

Total. Oe eae ee = 688, 601) 21, 508 55 

Grand totale==9=- seen tee 2, 693, 225) 70, 588 786 

Grounds east of 66° west long_________ | 339,765) 6, 935 271) 
Grounds west of 66° west long_______ | 2,353, 460! 63, 653 515} 
Landed at Boston in 1926____________ feline Spee SIO seis ees ws) | Smee 2 
Landed at Gloucester in 1926______-_- | 432,110] 5, 584! 906 
Landed at Portland in 1926_________- 829,002) 24, 431) 5) 

524,741, 5, 797 
314, 649|___4___- 

Value Pounds 

839, 390) , 5,797) 
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Fishery products landed by American fishing vessels at Boston and Gloucester, Mass., 
and Portland, Me., 1927—Continued 

BY MONTHS—Continued 

SSS eee — ua 

Mackerel Miscellaneous ! 

Months 

Fresh Fresh Salted 

LANDED AT BOSTON 
Pounds Value Value | Pownds | Value 

JS THA ee Sunes eee ee ee eee eee 1GAs;208 | S00; OCU sana sane | ana 
SEER TLS eee es eee este te ee Lee el aS Sess 5732485 soe. O88 |eante =| ae 
AMES ye TOE Se Sach peo ae cee ee ea phases ay janes ONO Poteet ne oo | eee 
vy ee ee PETE NTE dada ee S51, bail, (ae abtien -ase= = Baers 
Ming 232 == oho aan 4, 176, 251) $110,701) S66. (214 err 7< 300) S252 S28 | ee ae 
Sy er tee ee eee, = 5, 535, 720 177, 944) 683, 190 69F4 7122-8 Pe ee 
Srl yee nee ens ee eet | 4,373, 829] 168, 040) 945 1621\" 174s 80b/ nese ae eee 
LNTTUSTNTS Hs Eo ge, SSS ee | 4, 251, 690 187, 017, BBP R eel 1, U ue te) eee (aera 
‘Sieronrelea) of) See Se 9s eae eee eee 1, 749, 880 168, 966 965, 586 OL a7 G25 23 fos 
(OUGHG! OD RES Bots os 20 pers eh ee ees 259, 875 41, 128 745, 390 46; O1QIS=2ee 502 \eeo oa 
TSG Dd ai) OFS) ea eae ee 6, 775 1, 298 S70: O67 rr Ol S41 ae Se eae 
Mecampore=---2-2=22 2-22 22222 26, 260 4, 989 S27, Soll mGOvseo|seco=—e =~ Be Roa) 

ve) Sea Ms Siow etl | | is 

talent ers see es 20, 380, 280} 860, 083! B45, On| weiss OMl| cee fran Sc 

LANDED AT GLOUCESTER | 

Tusa ge Ak Oa Ri |e tf ae 144, 450 5, 818) 1, 696, 480)$61, 420 
LG OTT Shy Se ee ee | ene Spee | eee ee oe DS5 IRD Les 1Sble 2 ee| ee ae 
maarc Et Se See ee ee | eo Se || a ee ers) Bee 235, 820! 18, 625 330, 600) 12, 325 

[NES ri i I a | ne | ee ee ee 16, 940 AO ee eens | Baer ee 
iia Ae SE Sa ee 366, 040 7, 697 TESORO onal eae eee ees 
{hha Gs SE ee ee ee 638, 940 1G tw ee oe ee a 292, 910 Ce he gee ae See 
Tita he Ae AES 2, 509,520} 62, 590 SATO | ON132| ease sees ee 
PANIES Ge ee ee ne ee oe 5, 778, 170 153, 620 141, 380 AS D3 Se Saree ee eee 
Santormberee eas eee 481,140] 51, 364 2924900 ane Se 300 Same enek | memnere 
Optioper 2250. es a ee 330, 005 22, 970 988 | Sb ake. (sas 5e 
INO VeGI DeLee ee eee 75, 910 47, 220 ibs NO/fpeeeens CE aes ae a 
Mecemberee se aes ees 279, 280 105,590) 7, 106| 2, 383, 356| 90, 080 

MPD Gale oe ee Te Seen 10, 459,005) 411, 813, 1, 752, 900! 66, 672) 4, 410, 436/163, 825 

LANDED AT PORTLAND | 

TTS ee ee Wy ee ee (Oe Pe baa | FoF fe e's) Og eo 2 
IRCLOV AD ISSN 2 ee = Se a oe a Se ee ee oe Be Sel 30, 579 16270) = 42 2 2 228 | eee 
pest Be a se ee eS | a a ae ene Se ene 46, 402 302) eee ee eee. 

jajiti ge Move, Be ee a Pen (eee an eee ee epee wee) ECR ANIS Wie 51a? SY iene pane el eae 2 
Vice meats ne OR phe 43, 730 1, 325 TOSETOO| x4 9G meee ee 
JUUTBE == 33M yas’ 153, 580 Bere G liga es ae] See 329, 738) CLS 1] ene ee eee 
pilyer es es 45, 495 1, 362) BOSS Li |e MOORS Time ane ss aacaee 
August 268, 770 7, 974 ATOSORO|F 5 (24;'597| aan ee ee 
pol ia 2, 981 ppyes ees a eee 868, 761 Qs 230) b Cee eS ek sea ee 

(KG) 012) yy Se ee oe fee ee |e eee Eck aes 316, 968 LN api ls | epee eee od lee 
Novenberecsee ee ee 395 GRRE Baek | a cat SQtOGRIN Wy sl ORQIES cos Wome Glee 
ID Seana ee SOS ot EI EE eS ne noes ae eee 48, 263 DOT Whee sal Ce ee 

Totalets sae eas ot 514, 951 14, 934, | 2, 831, 890 BG SOL eau ae ae ae ae es 

Granditotale ses. 31, 354, 236] 1, 286, 830 7 14, 930, 347\1, 027, 210) 4, 410, 436|163, 825 

Grounds east of 66° westlong__| 197,400) 4,381 345, 751| 67, 884| 4, 410, 436|163, 825 
Grounds west of 66° west long__|31, 156, 836) 1, 282, 449. 1A, 5842 596i ODO eGles re 8 oo ke ee 
Landed at Boston in 1926-__-_-__ 23, 252, 725) 962, 604) SxG87521 |) CoONG8ale2 ses — = 22 eee 
Landed at Gloucester in 1926__| 9, 940, 778 329, 845) 1, 250, 300) 55, 662) 315, 280) 12, 110 
Landed at Portland in 1926____| 1, 929, 852 Lab y OOS im hero Olecoe cee ECCS oe 58, 382 

1 Includes herring from Newfoundland, 4,410,436 pounds salted, value $163,825, 
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Fishery products landed by American fishing vessels at Boston and Gloucester, Mass., 
and Portland, Me., 1927—Continued 

BY MONTHS—Continued 

Months 

LANDED AT BOSTON 

PALI SUS G2 ts ena a ee 

October!) 285 se Se ee ees 

October 

ENUOEG OR) ae a Sie ee Oe ae BS 

October) oso. See eee See eS 
November 
Decenmiperi- 6 ee ee eR eee 

Grounds east of 66° west longitude______ 
Ground west of 66° west longitude----__ | 
Landed at Boston in 1926__-_._____..__- | 

Total 

Grand total 

Fresh Salted 

Pounds Value Pounds | Value Pounds Value 
Ab; 760; 931!) “S681 195] 2 ase ee a 15, 760, 931) $581, 195 
16, 732, 362 000 OAS eee eee 16, 732, 362 550, 548 
19, 859, 179 GOONS ST |e Sear nl ees 19, 859, 179 690, 957 
12, 443, 463 ASOG18| Pes tee ee 12, 443, 463) 489, 618 
15, 528, 116 448, 984 8, 000) $390} 15, 536, 116 449, 374 
17, 732, 302 580, 727 4, 000 200) 17, 737,302) 580, 927 
15, 176, 211 628, 497 32, 400 1,456} 15, 208, 611 629, 953 
19, 197, 510 815, 383 19, 400 1,056} 19, 216, 910 816, 439 
18, 189, 319 637, 253| pe ea FH 8 | ee 18, 189, 319 637, 253 
18, 835, 373 613; /279|- cos cee | eee 18, 835, 373 673, 279 
14, 114, 617 RUB ess Ss eo) o ee es 14, 114, 617 531, 703 
11, 806, 606 7402296 |B See | eerie 11, 306, 606 740, 296 

194, 876, 989) 7, 368, 440 63, 800 3, 102) 194, 940, 789) 7, 371, 542 

1, 391, 540 42, 587| 1, 696,480) 61,420} 3, 088, 020 104, 007 
1, 755, 345 49, 382 385 16 1, 755, 730 49, 398 
6, 548,000) 145, 929 341, 395) 12, 762 6, 889, 395 158, 691 
4, 923, 195 138, 149 298, 008} 10, 029 5, 221, 203 148, 178 
3, 978, 079} 75, 882} 417,040; 15,640} 4,395,119 91, 522 
3, 742, 935 63, 447 635, 642) 23, 873 4, 378, 577 87, 320 
6, 518, 856 140, 487 239, 850) 9, 065 6, 753, 706 149, 552 
7, 670, 980 187, 888 313, 645) 12, 662 7, 984, 625 200, 550 
2, 945, 538 97, 504 102, 752 4, 924 3, 048, 290 102, 428 
2, 106, 140 103, 080 53, 733 2, 520 2, 159, 873 105, 600 
2, 919, 086 64, 817 14, 410 682 2, 933, 496 65, 499 
1, 561, 150 141, 110} 2, 383, 356) 90, 080 3, 944, 506 231, 190 

46, 055, 844) 1, 250, 262) 6, 496, 696) 248,673! 52, 552, 540) 1, 493, 935 

621, 969 BO SOi oe ose eee 621, 969 30, 807 
484, 143 25, 459 745 16 484, 888 25, 475 

1, 341, 123 44, 367) 2, 630 83 1, 348, 753 44, 450 
1, 661, 918 44, 516 8, 890 373 1, 670, 808 44, 889 
2, 553, 161 48, 520 18, 965 806 2, 572, 116 49, 326 
1, 856, 378) 43, 858 1, 320 56 1, 857, 698 43, 914 
1, 092, 078) 41, 052 29, 907 1, 013 1, 121, 985 42, 065 
1, 724, 483 73, 709 24, 291 808 1, 748, 774 74, 517 
1, 866, 309} 58,449} 25,405) 1,083) 1,891,714| 59, 532 
1, 307, 303 39, 219 15, 985 729 1, 323, 288 39, 948 

993, 397 39, 227 2, 505 124 995, 902 39, 351 
723, 349 ALT OOS e ese a eae 723, 349) 44, 760 

16, 225, 601 533, 943 130, 643 5,091) 16, 356, 244 539, 034 

257, 158, 434| 9, 152, 645] 6, 691, 139) 251, 866, 263, 849, 573) 9, 404, 511 

18, 279, 062} 956, 159] 5, 487,099) 204,718] 23, 766,161) 1, 160, 877 
238, 879, 372) 8, 196, 486] 1, 204,040) 47, 148) 240, 083, 412) 8, 243, 634 
167, 061, 136) 6, 991, 291 256, 690) 11, 311) 167, 317, 826) 7, 002, 602 
49, 221, 545) 1, 234, 087| 5, 679, 279) 256,124) 54, 900, 824 1, 490, 211 
15, 963, 914 567, 574 248, 659 8,186) 16, 207, 573 575, 760 
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Fishery products landed by American otter trawlers at Boston and Gloucester, Mass., 
and Portland, Me., 1927 

Items Trips ee Cod Haddock 

| 
| 

BY FISHING GROUNDS | 

East of 66° W. longitude: | Pounds Value Pounds Value 
Wiestennpiant kone see oa aoe eee Sn 1 Oe eee tae ac ee eee 272, 800 | $3, 410 

West of 66° W. longitude: 
(LEOLECSHS ane eee eee ee ee Se al 17 139 178, 987 $6,435 | 1,350, 685 42, 933 
HoMtneOharineles ase see 736 5, 504 | 3, 709, 688 144, 123 | 63, 593,777 | 1, 651, 498 
Nanttieket: Shoalss-=--==_2--~=-=---=-| 39 | 296 88, 230 3,275 | 3, 908, 690 119, 757 
CONEY (CASE TH de ests = ae a eee | 1; 6 6, 000 240 111, 700 | 6, 612 

| — ——_— | um _ ———— 

INQUBU 3 esis BUN ae eee Sea | 794 | 5,954 | 3,982,905 | 154,073 | 69, 237,652 | 1,824, 210 

; BY MONTHS eal 

JST Moe es = UR Se ee 77 618 469, 166 22,166 | 6,382, 881 211, 044 
UGE AT Vermeer ayy ee eC ey S58 74 589 401, 209 14, 063 7, 747, 420 221, 307 
WIEN Ea oS CE SS ee 98 711 433, 720 13, 840 | 10, 777, 599 278, 537 
EMTOY HL: £22 See Rat LE PD re ee ees © ae 70 550 600, 034 20, 417 4, 946, 070 147, 848 
IMIS. oe ee a eT ee eee 2 ee 50 388 | 218, 999 4, 913 5, 030, 545 85,,992 
AVEIRG). co ART a Rips ot ate 3h 50 350 134, 730 5, 12 5, 643, 225 | 77, 869 
TELAT. RST 2d * DGS SS Seine Seen OE ae ee 38 271 84, 510 2,191 3, 844, 225 | 55, 847 
PANTER Gee eae des Mee de ee 39 259 159, 030 1,662 | 4,107, 593 | 79, 288 
SDUGTER CG). 1 Rt Ne ES ee Bei ie ca 53 372 355, 458 9, 356 5, O31, 677 | 83, 929 
ETO Dee eae 2. | alg ea enna 75 539 | 427, 035 15,132 | 6,765,208 | 177,294 . 
iNovemipers. otek te eee 86 657 353, 830 18, 028 4, 790, 489 166, 310 
ID YESECS1 901] OY) chnecpene ae Sinn ee omen TALE 84 650 345, 184 26, 793 | 3,670, 720 238, 945 

LID} fel la ee ape ee es hE 794 | 5,954 | 3,982,905 | 154,073 | 69, 237, 652 | 1, 824, 210 
' | 

Items Hake Pollock Cusk 

BY FISHING GROUNDS | 

East of 66° W. longitude: Pounds Value | Pounds Value | Pounds Value 
BSL e Trees cin Koes eee ee nen ee repeal a hea | A a | aL Sd ole Seen ole es SEL 

West of 66° W. longitude: | 
CCOrleseB an ke sete s ete kee eee 1, 895 | $49 15, 840 SIZ 0s eee oe |e ee 
SOUchY Glrarinels) sense ewe! ene Lee 947, 110 27, 543 |1, 077, 545 38, 987 11, 440 $440 
Wantticket shoals 2-- sens sae. oe 45, 225 1, 045 14, 100 4 175 
Ofu@hathameps 2 2s Sw Bde 500 40 240 LZ) eae Sella 

4 NOG <a eet oe ee eee Sees 994, 730 | 28, 677 |1, 107, 725 40, 174 11, 615 446 

BY MONTHS 

SUERTE SRY: V Se ie Ste oh PENS ae 115, 465 | 4,604 | 340,675 9, 252 5, 080 207 
OCG) oy a bia ry jk A eae ls eee ees a 37, 455 | 2, 180 73, 210 4,199 2, 620 109 

) 29,185 | 1, 261 69, 985 4, 091 165 5 
33, 845 | 1, 510 52, 450 2, 592 325 10 
31,840 1,178 13, 725 38L.| 212852253 Sak Wee we 
70, 935 1, 780 6, 275 174 50 i 
62, 400 1, 031 2, 820 ay es 2 SE eg ai 

| 78, 445 | 981 2, 130 a ER anee Pes Ne 
aelOspe 840 46, 300 HOSG: exe Os enki ag St 

OREOD Eee ase So eles a eat a Peet 128, 530 | 2, 255 86, 375 1, 824 70 1 
NO VERIDenee res 24 ee eT 3 oe 189, 450 | 3, 089 138, 975 2, 672 1, 085 22 
ID) aye/z inal 0ST ee OOS DRS oO RO OY. ea a ae 146, 145 | 7, 968 274, 805 13, 810 2, 220 91 

UCU ae oe ee 5 ee et en Roe ee 994,730 | 28,677 |1, 107, 725 40, 174 11, 615 446 
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Fishery products landed by American otter trawlers at Boston and Gloucester, Mass., 
and Portland, Me., 1927—Continued 

Items Halibut Miscellaneous Total 

BY FISHING GROUNDS 

East of 66° W. longitude: Pounds | Value | Pounds Value Pounds | Value 
WV OSLO n TCE eta ko A he a peepee ee i ee |e 272, 800 $3, 410 

West of 66° W. longitude: 
(Georges iB ankeeee see. ee ee 1, 2,405 $712 34, 720 $2,612 | 1, 584, 5382 53, 468 
Southi Channels seek eee eee 94,796 | 23, 542 |2,000,773 | 127,196 | 71,435,129 | 2,013,329 
INaitucKetiShoalsi=*sne22 2s. esas 1, 556 380 86, 982 5,142 | 4,144,958 | 130, 048 
Off /Chathani: ieee eee 10 2 |. 21, 570 1, 436 140,020 | _—-8, 347 
ST Geilo eae soe cere Ue ae ee ete 98, 767 | 24,636 |2, 144,045 | 136,386 | 77, 577,439 | 2, 208, 602 

BY MONTHS 7 

ATIUAGY tees eens ees Secs = Sone marcos eee 4, 437 1,676 | 338, 548 25,760 | 7, 656, 252 274, 709 
Mebrulany 2:25 wnt Bares ihe ey 13, 258 3, 807 | 249, 059 16,784 | 8, 524, 231 262, 449 
ING WRG a) 3 SEC AN NINES ISS Ee ee ee | 17, 754 4,036 | 175, 433 10, 322 | 11, 503, 841 312, 092 
IAC Yale 2 fs Suen, RA a ON De hue tae ene | 17,490 3, 223 298, 932 12,040 | 5, 949, 146 187, 640 
LAN ey eee Ap ew ta OE, YS Sess = BD SE a! 5, 453 809 | 129,075 2,216 | 5, 429, 637 95, 489 
UNGER = aco See ER | SE ee ee eee 4,817 | * 898 | 124, 005 4, 231 5, 984, 037 90, 465 
Jul yese= 2 SO OE er a 1, 873 350 63, 489 2,927 | 4,059, 317 62, 420 
TANI SUSU Se eS Th ay Ob eS See 1,778 340 80, 530 4,848 | 4, 429, 506 87, 168 
September Ce 2 eee ee | 2, 808 562 85, 270 5, 504 | 6, 092, 548 101, 247 
October? Sek 22 seis 2 ee ee | 8, 794 1,955 | 106, 455 10,008 | 7, 522, 467 208, 469 
Never ber esse 222 ei ae) oe eT 12, 169 3,900 | 242, 944 18,070 | 5, 728, 942 212, 091 
December oss Aeeas = ee UE eee | 8,186 3,080 | 250, 305 23,676 | 4, 697, 515 | 314, 363 

ATR Teller yee eee aces Ve Bi ae LS | 98, 767 24, 636 |2, 144,045 | 136, 386 | 77, 577, 439 | 2, 208, 602 

Norte.—All fish landed by these vessels were fresh. 

Cod, haddock, and hake landed at Boston and Gloucester, Mass., and Portland, Me., 
by otter trawlers in various years 

Year Trips | Cod Haddock | Hake Year Trips Cod Haddock | Hake 

| Pounds Pounds | Pounds Pounds Pounds | Pounds 
TOSS ase 44 | 209,800 | 1,542,000 | 46,600 |} 1921_____ 346 | 2,482, 833 | 26, 734,893 | 241, 650 
iL OOO ee 47 | 159, 800 1, 719, 000 74, 400 |} 1922_____ 578 | 11, 161, 947 | 35, 878, 524 | 576,370 
LOTOS a 59 125, 850 2,775,000 | 46,600 |} 1923____- 665 | 14, 961, 590 | 35, 527,297 | 471, 600 
LOS 178 564, 500 7, 367, 100 | 151, 700 || 1924_____ 543 8, 231, 430 | 35, 197, 940 | 616, 853 
LOIQ OR. - 295 | 1,952,950 | 12, 966, 700 | 105, 500 |} 1925____- 607 7, 309, 930 | 44, 034, 281 } 711, 212 
LOTS 2eie= 326 | 1,667,806 | 12, 488,992 | 209, 485 || 1926_____ 667 5, 203, 911 | 52, 405, 653 | 894, 885 
1Ol4e 22 | 387 | 1,149,595 | 15, 383, 550 | 259,913 || 1927____- 794 3, 982, 905 | 69, 237, 652 | 994, 730 
HO2Q eee 646 | 6,311,389 | 51, 962, 457 |__-____- 

Fish landed by American fishing vessels at Boston and Gloucester, Mass., and 
Portland, Me., 1927, from fishing grounds off the coasts specified 

Species United States Newfoundland Canaan Era Total 

Pounds Value | Pownds| Value | Pounds | Value Pounds Value 
51, 195, 916/$1, 804, 354) 82,405) $2, 401/10, 089, 124 $262, 980) 61, 367, 445/$2, 069, 735 

949, 945 37, 148) 242,610) 9,669) 794,729) 29,951) 1, 987, 284 76, 768 
| 

124, 817, 087| 3, 449, 793) 200 2| 3, 725, 296} 81, 283] 128, 542, 583) 3, 531, 078 
48, 870 611 100 2) 1, 130 22 50, 100 635 

5, 669, 701} 158,240) 12, 240 138, 163,460, 2,817) 5,845,401) 156, 195 
2,045 46 2, 960 60) 12, 220 244 17, 225 350 

7,004,016) e160 1022|4a= sn | eee oa | 147,695) 2,597| 7,651,711) 171,619 
5, 565 111 1,195 42) 3, 890 77 10, 650 230 

2, 353, 460 63, 653 9, 450 184) 330,315) 6,751] 2,693, 225 70, 588 
21, 960 515 2, 110 56 9, 922 215 33, 992 786 

1, 597, 760} 314, 649)1, 617, 644| 273, 255) 1, 558,082) 251,486} 4,773,486} 839,390 
ara ae a PP es Tae 5, 542 526 255 29 5, 797 555 

BLES SoG plese N44 O | =e een mene 197,400) 4,381] 31,354, 236) 1, 286, 830 
175, 655 SHUT | Soak ee | a eS ee a ee eee * 175,655 8, 717 

2, 735, 000 BO) OLN Sosa se ee | een Oe oe eee ee 2, 735, 000 36, 911 
eee eee ieee oe 4; 410, 436)" 1635825). __---_-|--___-__| 4,410; 436) > 16831825 

1, 947, 504 447, 497 891 214 297,098) 65,871 2, 245, 493 518, 582 
9, 902, 092 ATA ONS lis che SS ST 47,762) 1,799 9, 949, 854 476, 717 

Totals. Sse se 240, 083, 412) 8, 243, 634/6, 387, 783] 450, 374/17, 378, 378) 710, 503) 263, 849, 573) 9, 404, 511 
i 

—— 
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Days’ absence from port of American fishing vessels landing fish at Boston and 
Gloucester, Mass., and Portland, Me., 1927 

| | | 

Fishing grounds | Jan.| Feb.} Mar. | Apr.| May| June} July| Aug.| Sept. | Oct. | Nov. | Dec.| Total 

4 (ee Se | | | 

BOSTON | 
| 

East of 66° W. longitude: | 
La Have Bank. __-----.---- o3|e== 25) 125i) LOU) 59). 72), 133 41; 129, 104, 148) — 985 
\Wohie) chalgl BY in eS ee ee eee | eee 35) 100) 122) 240 84 49!-2 232 Ghoes 646 
Quereau. Bank ------_--|____- \a2n8 41} 50} 58| 191) 52] 66] 36) 182 20 ee 705 
GroeniBank =. ol eee o cae peace Pees 5 Ee eee [ra yi) Eee eee 21| Sees 58 
Serandu Banke. Soo - case 2oN S| 222 29 pes |} 27) 107] 148) - 20) 29; [ees 436 
Mieeetens pank. oe 2- ===" b= 2S OG eB eT 22S eee Renee 2G 1B Peete pepera| 2S 307 
Off Newfoundland_---------|--__- ea erences aaa ed ener Nae 42) tag liee 2) nee 2 | (Seer el pace ied ee hee 54 
Wapenshoresa=.2—-— 2-2 == 46 \- =| Sees eee el eee 26 7| 102) 489)---__) 42; 36] 698 
Shy AM OUE Eee a OS a ed fe cy | rete sie jReOre eee lel plo|teeseteee eet 58 hake ee a ewe lees 15 
“NVate| (Ge UU (oe pe Ba a! (a Bf 5) een 8 (ee | ee ee eee eee) ees ae eee eee 36 
Weapradomcoaste. === - 2-2 2../2--22 | oe ei eee eee: | eae maa oe eee |e AL 7A vie 2 |e 2 ee ees a 29 
HOSoway Danke ot = 2. 2b hfe 2 peed) Fe SBS 8 | a | Se De (ee (py fo Peewee [ae 29 

West of 66° W. longitude: | | | 
TONGS HAT Kee Le 8 | 286) 35 65! 255} 186] 34) ~81) 472) 102) 86 54) 222) 1,878 
Georges Bank_.-_-_---------- | 485) 835 480} 466) 595) 858/1,585) 994 555) 426 165 150) 7,594 
(Wasnacwian kee: ses 522 ais ae 6) 5 3] Bree ap | es a er flee eee | lle as 40 
doilliesiBankesos-=—— 5 ------ eee Pee en See (ee (eesee|[sceecllcee- Ue ease eee 3 21 
Miiddie Bank-<2-2.-2- =." | .33 42 23 TOS. Sole a8 40 3) 22) 3 10) 39 225 
DenreyseGeeL: 2=- ==. 5-2 = | SER Billigee Olean eece 8 8 OF 32, 69, 64 348 
South Channel------------- | 762) 772} 988! 862) 691| 763] 655.1, 090) 1,099 1, 297) 1,320 1, 153/11, 452 
Nantucket Shoals__------_- | $52 | 128 32| 50} 80/ 27/ 134) 216) 131) 128) - 230] 121] 1, 229 
Off Highland Light-------__ | A eee | eee Ue eee Ee aeons 14) — 56} 30 Vd teehee ie 131 
Off Chatham 879 
SealiIsland.---.2--- | 21 
Se Sao eee eres 941 
Shore; generals. i-- =. 2 =_ 201; 236} 242) 115) 228) 156} 97) 96) 195) 171); 255) 169) 2,161 

Moteleettat Us = Mee 2, 162/2, 186] 2, 174/2, 192}2, 453)2, 873/3, 37413, 645] 2, 836.2, 538] 2, 343/2, 142/30, 918 

GLOUCESTER | | 

East of 66° W. longitude: | 
MapelaverBankssa7 2 _ =. => 590 
western wwanke ee 5 essa 977 
Queréall Bank”: 6-2 222e 618 

Green Batie ss. 2k 49 
Grand Bank 7222222 593 
St. Peters Bank ------ 133 
Off Newfoundland_---_---__ 758 
Strait of Belle Isle 57 

West of 66° W. longitude: | 
Browns! Pank-—=2----5.-22-- 4) ee | 8} 140) 168) 91/____. 128 45) 29 iG aaa 639 
Georges Bank-------------- 131} 245 269) 327) 376) 212} 223) 163 160 6, O2| sew 2, 144 
GN EVWO Ua LSS 1S YEW sae eae SE ee ea a EA a a a 4 a at Se ee ae 12 
South (Channel. 222-225 & 22h. 228 11; 133} 60} 36; 108; 96) 15) 100) 58) Diiebole eNoe 
INemiickeipsaoalss a-2--— ==) |S |e aloes ee 9 42) 12) 50 20) Met Ol eee eelEe eet 158 
ROUT Diya ames see en ea. Pa R eee Soe eee les oe Ta a ee 2 | ee |e 25 
Shore, general_ -—--2-2-~-= = 221} 355) 599} 506} 266) 184) 412) 705 509) 889 537) 613) 5, 296 

| = | as 
Motalss--2 ose ese) 707) 611) 1, 114}1, 279)1, 2830/1, 245/1, 359)1, 454) 1, 054) 837! 896/1, 000/12, 786 

PORTLAND 

East of 66° W. longitude: 
I APERA VE VB ATI ES CS Sees ee See Peet | 2 She ee eS Eee hy] ae Se DONE Pe REE Roe ey Ee 39 
Wiiesbennviam kee e5 7 28 Seals yee SL 22) 8 = & Oi 2s [ected Secret Fee 39 
Querenur Bankes 2 4 eres seen albeeee | easee lo eee ee | epee RS pe 8 52] 25 By. aes 124 
(Giigeyeia 13% a cP phere erm nem a tee (ee gma Pars a) ets 8 UR ee ee |S be se ae | SORES 22 
GTAHCOE Alike Sees esl oe Nese we by | |S a ep ere 35)--.-- Jeena es pits oar ot eee Lidl 
Pimbetersvbarike - et eel sa 2h sath 2 Saas 63\s-ooe [sere Homes Aes Be | Tt aE Pea esi ee eal es Pe 53 
OfteNewtoundland= 23229 <2 2 A Eee A eee Sh tine St Ale So ees al et A ee SIE 24 
WHS S ORG ee a eae Fee ee 2G ree ae 140 (33) (ea [eee bs ae 232 
Gulf of St, Wuawrence =: 222 |es ok ee Ee, See ae ee lecseaietlaS ios 29 7 ae 2 2 (Seem (De 51 
he Gully wees ete eee iia} | 6 eee kee ree Reps Sih a ae oe a | gece | ee | Ee 26 
abreadormcouste nee ens oe SSD UT PERN TE. SR) Ua Sea ieee PS ps iS atk Mil ek DS | Se vee | 29 

West of 66° W. longitude: | } | 
IBTOW US atin oee eee ate Te ee Pea fueaes 9, 7 | Ree See 36) S| 5 er ep eee eve 80 
Georges! Banks. pel ee seo 11S eee, epee (aes Pee 2 LSS ep Oolae alee |e SI 208 
Washesib ane "= Staats 19 35 36 28 20) Wigheeeae |e aa 14, 12 3 || ee 184 
Fippenies Bank__-_.______- 18 2 || Saeed eS (Tee | SESE EBs NE Se Ee 10 Tdi. > ley 52 
IPLatiseb anise == 24 eee 41 12 1 by | ee = hee eee 3 | ee Paes 61 52 52 238 
Jeffreys Ledge__._---..-.-_- 28 20 LOLS 76)" T4020 MOTO SeTod 68 271s! 57 1 788 
SoupheOhannel Soest eee eos Uy 444 ly eA Sle Gh eile ei Se ee lege pel papas) 123 
Nantucket Shoals_________- [BD eo haan aa i a a S| eh SP ie SA eal and 18 
Shore, general____.-_-_____- 61) 34 49] 126) 114 210 142) 139 97) 58 44] 73] 1,147 

| | | 
ANGEL Let Syd re og ier Rae SY 167| 141) 237) 336) 307) 322) 375) 547) 412) 262) 253) 195) 3, 554 

SSS SS = a —— | — ——— =-- —— 
Grand totale. = 3, 036 2, 938) 3, 525 3, 807 3, 99014, 440'5, 108, , 646! 4, 302 3, 637) 3, 492.3, 337/47, 258 

| 
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Days’ absence from port of American otter trawlers landing fish at Boston and 
Gloucester, Mass., and Portland, Me., 1927 

| 
| 

Fishing grounds Jan. | Feb.) Mar.| Apr.; May|June July) Aug.| Sept. | Oct. | Nov. | Dec.) Total 

= 
BOSTON 

West of 66° W. longitude: | 
Georges Bank_- —~.-__-..-- 36 | 25 PAE bee So ee Beet ee 16 9 i ila fl 139 
South) Channelas =) 3 543 | 534 557 | 436 | 253 | 246 | 149 | 235 | 317 | 523 586 | 608 | 4, 987 
Nantucket Shoals_________ 39 22 9 11 23 Zl 50 ee 7 47 | 35 | 264 
fiChatiiam es eke Ae ote Ss eee eee Giles eaa pee ie eee | ied oe LYE Ss so | Bites 

Wotale- 2228 aes Ae ee 618 | 581 586 | 453 | 285 | 267 199 | 235 333 | 539 650 | 650 | 5, 396 

GLOUCESTER | 

West of 66° W. longitude: | | | 
South Channele see | en) STON peGO dor 59) 72) 15 ct eae (fn eee | 401 
Nantucket Shoals__-_____|----- Paes [isa ve 9 fo aed | acd) Ae eee eee | eee eee 17 

TOTALE ere eect Sede 8 110 60 | 40 67 72 15 3H) |peae= (ia eee 418 

PORTLAND | | 
East of 66° W. longitude: | | | | 

Wiestern’ Banka i=) case 2 ee Gs eA omer eee [a SEs DRE [Cea 2k = he On| hanes ae ee 9 
West of 66° W. longitude: | | 

Southi@hanneleseome ule jexic 2 15 | 37M 48a ol Galore pe | S| ae |e 116 
Nantucket, Shoals] e305 2) SEs > | 5M Sees a ee S| ee eee eee 

| | 1 i 

Rotel Wee 2 ie ee Ne 6--/----- 15 |) 377} 63 LG ses lie sQie sae (sos25)ss5-sse===- 140 

Granduotalsas ee ee | 618 | 589 | 711 | 550 | 388 | 350 | 271 | 259 | 372 | 539] 657 | 650 | 5,954 
| } | | 

Annual statistics on the landings of fish by vessels at Boston and 
Gloucester, Mass., are available for the years 1893 to 1927, and at 
Portland, Me., for the years 1916 to 1927. Analysis of the landings 
reveals an almost steady increase in the landings of fresh fish and a 
steady downward trend in the landings of salt fish. Beginning with 
landings of about 46,000,000 pounds in 1893, salt-fish landings in 
1927 diminished to about 6,700,000 pounds, or only a fraction of the 
amount landed in former years. This decrease is attributed mainly 
to the fewer landings of salt cod. Whereas in 1893 the landings of salt 
cod amounted to over 34,000,000 pounds, or about 14,000,000 more 
pounds than the amount landed fresh, in 1927, they amounted to 
only about 2,000,000 pounds, or 59,000,000 less than the landings of 
fresh cod. In contrast to the total landings of all salt fish, the land- 
ings of all fresh fish at the principal New England ports in 1893 (which 
amounted to about 96,000,000 pounds, or a little over twice the land- 
ings of all salt fish) increased to 257,000,000 pounds in 1927, or about 
38 times the landings of all salt fish for the same year. 

The change in character of the landings at the New England ports 
is due to consumer preference for fresh and frozen fish, to improved 
boats and methods of catching fish, and to improved methods of 
handling fish aboard vessels. Formerly, because of the lack of 
refrigerants aboard vessels, it was necessary to preserve the fish 
with salt. At that time, also, many sailboats were in operation, and 
the common mode of fishing was with hand lines. Thus, with the 
slower means of catching and conveying to market and the fishing 
on banks farther from ports, sufficient ice to preserve the fish could 
not be carried, hence they were salted. 

With the introduction of otter-trawl vessels in the early part of 
the century, which were adapted to fishing on grounds nearer the 
home port, more fish were landed fresh. In 1921, finding that the 
supply of fresh fish was increasing and realizing that the consumer’s 
taste had changed from salt to fresh fish, producers and wholesalers 
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FIGURE 1.—Landings, by vessels, of all fresh and salt fish at the principal New England ports, 
1893-1927 i 
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FIGURE 2.—Landings, by vessels, of cod and haddock at the principal New England ports, 1893-1927 
Cedi of salt haddock never reached over 650,000 pounds in any year and therefore have been 
omitted) 
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began merchandising fish in a new form, known as fillets, which are 
the edible portion only of the fish. Merchandising fillets has provided 
an incentive to fishermen to bring in fresh fish, so that of late years 
the landings of fresh fish at these ports have been unprecedented 

In the preparation of fillets, fresh haddock are used mainly. The 
landings of this species fresh amounted to about 34,000,000 pounds 
in 1893, or about equal the amount of salt cod landed in that year; 
and though fluctuating, landings of fresh haddock have increased 
steadily until in 1927 they amounted to over 128,000,000 pounds. 
While landings of fresh cod have not increased as tremendously as 
fresh haddock, nevertheless they have grown from about 20,000,000 
pounds in 1893 to over 61,000,000 pounds in 1927. Fresh cod are 
used to some extent for filleting purposes. 

During the period 1893 to 1927, the landings of hake and. cusk 
decreased considerably and those of pollock somewhat. The landings 
of halibut have fluctuated, being smallest in 1917, 1918, and 1919. 
The amount landed in 1927 was a little over half as great as in 1893. 
Landings ci fresh and salt mackerel have fluctuated widely from year 
to year, the amounts landed in 1926 and 1927 being larger than in 
any previous year under discussion. Landings of fresh and salt 
herring have varied greatly, also, while landings of swordfish have 
remained fairly constant from year to year. A notable increase was 
recorded in the landings of fresh flounders. Statistics are available 
on this species only since 1913. In that year 400,000 pounds were 
landed, whereas in 1927 over 8,000,000 pounds were brought in. 

Comparison between landings at various ports reveals that the 
ereatest increase occurred at Boston. At this port, the landings of 
fresh fish increased, with little fluctuation, from about 66,000,000 
pounds in 1893 to about 195,000,000 pounds in 1927, but those of 
salt fish have been almost negligible. At Gloucester it appears that 
while the landings of fresh fish have fluctuated somewhat in amount, 
those of salt fish have decreased tremendously. In 1893, fresh fish 
landed at Gloucester amounted to over 29,000,000 pounds, reached 
a peak of 68,000,000 pounds in 1905, and then settled back to a little 
over 46,000,000 pounds in 1927. On the other hand, landings of 
salt fish at this port, which in 1893 amounted to over 45,000,000 
pounds, reached a peak of 52,000,000 pounds in 1901 and have 
since decreased to about 6,500,000 pounds in 1927. Statistics on 
the landings of fish at Portland are available from 1916 to 1927 and 
show that landings of fish during this period remained fairly constant, 
those of salt fish being inconsiderable. In 1916, the landings of 
fresh fish at this port were about 20,500,000 pounds and in 1927 they 
were a little over 16,000,000 pounds. 
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Landings of fish by fishing vessels at Boston, Gloucester, and Portland, 1893 to 1927 

[Expressed in thousands of pounds; that is, 000 omitted] 

BY SPECIES 

Cod Haddock | Hake Pollock 
Year 

Fresh Salted Fresh Salted | Fresh Salted Fresh Salted 

20, 254 34, 373 33, 865 44 | 19, 754 238 8, 453 161 
27, 762 35, 829 45, 608 4]. 23,305 39 2,175 6 
24, 071 43, 228 41, 578 28 | 15,176 165 2, 356 122 
25, 448 34, 040 BOG (|e eee es eal Oono 18 1, 908 255 
27, 238 24, 757 BONQTS eae ae | 14,679 18 118 {2390 bee a 3 
31, 674 26, 485 32, 482 Site okies HZ 19 4, 464 20 
48, 294 36, 906 33, 291 15 | 16,657 53 7, 343 144 
34, 051 29, 969 33, 043 6) -1915.445 78 5, 278 41 
35, 972 29, 719. 28, 9380 AG We oT 148 7, 345 98 
36,373 | 30,248 | °38, 395 2| 14,264 134 | 12,580 16 
30, 557 27, 195 40, 339 4] 14,769 78 11, 290 154 
30, 636 21, 443 47, 509 5382 | 21,887 237 10, 521 637 
36, 137 17, 852 65, 897 423 Won 22: 78 457 20, 409 1, 646 
36, 196 18, 323 61, 195 400 13, 027 260 8, 522 988 
45, 953 15, 368 41,815 463 | 19,580 214 20, 428 776 
41, 615 21, 832 47, 418 641 20, 434 122 12, 429 1, 090 
38, 590 32, 744 42, 401 425 | 13, 163 | 113 12, 502 1, 381 
35, 549 25, 790 49, 227 340 19, 759 189 18, 808 816 
33, 977 19, 729 56; 711 464 18, 097 355 14, 747 879 
35, 519 18, 186 63, 225 323 | 15, 289 270 14, 359 307 
29,177 15, 688 53, 436 237 13, 740 345 | 15, 031 236 
36, 080 11, 450 57, 599 155 12, 531 222 12, 243 211 
34, 088 10, 968 57, 813 131 14, 589 | 301 | 12,961 235 
35, 993 7, 629 60, 371 | 184 13, 029 143 | 15,502 101 
49, 873 6, 574 53, 395 160 7, 839 | 75 14, 467 40 
68, 338 3, 487 66, 603 68 | 5, 246 35 26, 507 53 
60, 651 4, 723 82, 561 155 4, 300 40 18, 696 56 
58, 407. 3, 858 75, 235 45 4, 666 55 8, 5389 22 
48, 106 5, 409 67, 397 15 4,494 | 42 6, 893 52 
50, 174 5, 006 70, 065 131 5, 341 | 33 5, 048 49 
58, 232 4, 443 73, 718 44 6, 315 | 22 4, 766 39 
58, 656 2, 793 79, 897 5 7, 263 | 22 5, 067 18 
64, 097 3, 153 91, 861 | 25 5, 789 | 17 5, 243 47 
73, 637 4, 582 93, 983 77 5, 482 23 6, 705 34 
61, 367 1, 987 128, 543 | 50 5, 845 | 17 7, 652 11 

Cusk Halibut Mackerel Flounders 
Year : rt 

Fresh Salted Fresh Salted Fresh Salted Fresh 
| 

SG peer een ee NR 2 i 2 9, 110 174 7, 964 1, 829 552 pS fe et eet ee 
TRE. Ci seu sat Sake el Ppa 10, 454 191 9, 378 1, 527 936 HiRU Ol eee on 
SO Rarer eerme te tele s ) Sn 5, 566 255 8, 660 1, 062 553 450330 (Sexo ee 
Ibs (i=, = Dene, tes bola ER pe eee 3, 322 305 9, 689 1, 207 1, 136 10; 4845) eRe 
USMC i See a 2 Spa eae eee ee 3, 049 144 8; 329 Raye 1, 146 48 =e eee 
Thes(ihs 3 NOMESDS | Vik ee eee 4,918 107 8, 381 1, 997 874 POLL TS Whe eens as 
ibc\t}! 5 De a RS AES og 3, 411 228 8, 236 789 1, 230 Pa} Es 57 2iy a atta oe 
Ii) sae’ Sao tel eee ee 2, 018 131 7, 275 1, 569 8, 889 5; 966-4 eee = 
TEDL ES seg eat aly NS Se a eee ee 2, 029 52 5, 068 463 2, 783 T2QPOTSS te Ae 
TO Zee neve” Siem Be es en Ne 1, 785 21 6, 326 753 2, 772 SHLSOy Ee ee 
TSB eae ft Oe ee a 2, 881 78 3, 622 832 2, 040 Sh0S2) eso. eee 

Notr.—Prior to 1916, Portland landings are lacking. 
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Landings of fish by fishing vessels at Boston, Gloucester, and Portland, 1893 to 
1927—Continued 

{Expressed in thousands of pounds; that is, 000 omitted] 

BY SPECIES—Continued 

Herring Swordfish Other Total 
Year = 

Fresh Salted | Fresh Salted Fresh Salted Fresh Salted 

USO tay ie le Fe SE De lee Se | Re ts Selle eae ae 1, 045 837 95, 996 46, 400 
ie Raece i a TE See 799 1, 224 Af 4| BAS ee 285 99 | 121,119 45, 996 
ASOD o tent bem ae ei ee BIS Pee PE ee PEE ee oe belles ee 1, 717 1, 869 99, 677 50, 762 
SOG Soe Ee ee ASS TE RU oe a eee Ye eee 1, 549 620 83; 745 46, 929 
1SQ7 22h 2 ree COR he ee ie ooh Ca ee ee eS 8, 354 2, 926 95, 664 31, 201 
ASORs 22. Saw eee 6, 138 A Dag Nie Phe R Te Yar ae Se 1, 448 392 | 107,881 | 35,523 
ASQ0L 26. 2 oe Rat ee 65082) iat 42h ie aes ee joa ee” 220 2, 739 91 | 127,274 49, 500 
1900 See: BAS os PS oe Sake Suen ee eee (ae ee ae 5, 184 7,276 | 1075183.) 554086 
ACO seh oa ay eee TAN NON ORY SSS See eae BA 1,475 2,157 |. 96,439 |. .54,'726 
1902 Re Se ees 2, 637 LORO2S pee eee elie aN a 2,091 1,395 | .117,.223 | _ . 50, 731 
1903 NS Ueey gga ~ Hay 3, 097 HE BRU alent a? Use ee a Silat 2, 847 1,790 |. 111,442, 46,050 
1O04eE Ae ee a hi 29107, 16, 270 2,151 | 3 Tey fal esos 125, 771 45, 395 
1 epleaie Se ee Wecle, S82: easy S600" 2, 000" lam secant 172 14| 169,535 | 35, 352 
AQDG RS eee See 5, 273 10, 935 Gog ee Set Ae 517 12 | 136,518 33, 884 
TKS aed we EE 5, 402 15, 614 D044 \ees PE Wifi o'er 151, 775 39, 797 
LOOSE a eae 6, 708 8, 629 1S35 St eee oan S80 | a eas 144, 596 36, 869 
1909UE se Sa RBG | 4, 421 9, 278 f.63'7 eee es 1, 059 27 | 124, 631 48, 471 
LOLs ee ee - 4,994 14, 720 10390 /Eeae ates es HOON eer aee tsb 138, 043 43, 692 
TOMS ete Ae bs | 6, 399 16, 752 115 0G} CEL eee, 1, 807 11 | 144, 864 40, 288 
LGR ec eae be Es | 5, 885 10, 005 L810 ease ee Reo Ti eens rns ae 151, 421 31, 283 
AGUS eRe fies Be 2, 070 9, 677 2, 376 5 BERT Hr ieae aunt ae 133, 970 28, 247 
[OUASe ES Reese 4, 910 5, 839 L500 ;/eeaer SHOHON Eee ees 141, 575 21, 014 
[Ol hoke ee eee |i 4,346 | 28,9311 2.239 Ni eee a tee ale. 3, 222 (Cy a 1475 075 24, 521 
TOG rear sk Rime aa 11, 410 (e223 1773 | eee ee ee ian eba7a2 1} 165, 321 20, 503 
Theiler Sty aS 6, 817 6, 322 L973 ee Set ee S858 ese aeons 156, 783 18, 647 
LOLS ee ce Se 8, 764 6, 233 Tf0344| Beers es PROT toy eee lela | 193, 024 12, 477 
1919) ceark: nitiey Br WSS: 6, 858 3, 502 ici owe eat DS 1, 702 1J | 186, 543 9, 938 
They?) Beem OL Sea Sa 3, 901 3, 097 OB DIN Lea peg ABA G's | Cee arene 170, 167 8, 113 
ODT See hls BES 2, 262 351 1598 :)| So Swe ee 491 1! 144, 259 6, 606 
1QDDR eS eA ROR Sa 752 1, 892 35289) | Seen ae 2,178 44 | 152,189 7, 685 
1GD3 ees ERI eke: 264 1, 219 2) 455 ae ee 561 9 | 168, 216 6, 746 
Tht pias ON VE See oe 1, 467 2, 943 DAD28 3 |e UES ade 878: ewe eis | 175,821 Tl2% 
Theirs aah Cy Ce gi 1, 542 2, 400 DF 52 7n eee ale 15046 | eee ct | 209, 017 7, 852 
AO2G TS are ee 1, 266 315 BAAD) Gee Me NS Akt) | ace a ie PR PY ON! 6, 179 
LOD 7 Da eat 2, 735 4, 410 2, JAG, Week 1 FOU ee ee eee | 257, 158 6, 691 

BY PORTS 

ae Boston Gloucester Portland Total 

: Fresh _| Salted Fresh Salted Fresh Salted Fresh Salted 

TRORREITE Se eee | 66,518 | 1,077 DOV ATS) ean abn 258 | Nemeth aaa |e enor ener! 95, 996 46, 400 
LSG4e ee ae Sy TS: 86,129 | 1,335 34, 990 AAS G61) Meera Sete ae 121, 119 45, 996 
TSG 5 Raa ae eee he FY lea do ole 195 26, 065 BONGO A tere ne a ee eaenee are! 99, 677 50, 762 
TSOG eae eee | 61,820 1, 256 21, 925 AB AGS) een ee ae ane ee 1 98850745 46, 929 
Ths aaa oh A LT 62, 704 199 32, 960 SUP iA weer Ts Paige | 95, 664 31, 201 
TROSME Meera ELE | 58, 494 1, 186 54, 387 SAS S37 ice Stas oe ; 107,881 35, 523 
TSQGE Re ALO Ee | 68, 450 1, 274 63, 824 484996) Ok 2s allie one CR aaa 49,500 
[OOOH ees SR | 63, 648 3, 173 43, 535 RUN efoe) |e aia SE eal | 107, 183 55, 036 
[OO LRA 2 eS | 56, 855 2, 137 39, 584 Esppadstei 15 (a oa eal aaah a eae 7 | 96, 439 54, 726 
1Q02s tee ees ke ee 77, 608 1,365 | 39,615 AG! S66) |teot tee ee eae e723 50, 731 
ODS A aA saa | 78,383 1, 883 33, 059 CVACTGY/O) [Ss eae en ERROR Se 111, 442 46, 050 
TODA ae eee 81, 183 911 44, 588 AAT ASA BEC ew alia era ae 125, 771 45, 395 
OOS Renee Seer eeee 101, 085 222 | 68, 450 Soil Op tee eee ee eer eneeree | 169, 535 35, 352 
TOUGE BE 2 Sees 89,610 83. | 46, 908 BNO kd| oe wee ey eae ee 136, 518 33, 884 
MOU 7Se tena eee ee 87, 717 394 | 64, 058 39: 403! Loken ss| pees eee 151, 775 39, 797 
TO0SSae es ahs ne 94, 713 947 | 49, 883 35;(929) (Ore st Pa ee Soneee 144, 596 36, 869 
OOO RAMS eases a eee 92, 085 491 32, 546 47e1GS (| ors ee cae ol  Saee 124, 631 48, 471 
POTOSI ALE SO yey 102, 059 31] 35,984 43) 6613 (See nek ee rae 138, 043 43, 692 
Tio ae ones NS 93, 629 AST) oni, 235 AOS A574 |oeeeen ee a eee 144, 864 40, 288 
TN eee ie Berar AE a 100, 157 143 51, 264 31: 1405 |Seeare hue ou Saree 151, 421 31, 283 
1h iG eee ee See IONE a 92, 202 149 41, 768 PMN lee A alae ies 133, 970 28, 247 
TK eS Se A ls 92, 231 113 49, 344 DOOOIN ue e al Bone 141, 575 21, 014 
ih Re ATES f 97, 397 502 | 49, 678 2A: (019) Eas ee el eee ee 147, 075 24, 521 
eh aa I eae 98, 255 76 | 46,515 20, 165 20, 551 262 | 165, 321 20, 503 
jC Aa TSO PEPE ASE 98, 155 495 40, 062 18, 073 18, 566 79 | 156, 783 18, 647 
[QT RE See Cae ee 109, 227 249 62, 002 12, 173 21, 795 55 | 193, 024 12, 477 
LOT OP MATES eee 103, 209 183! 61,621 9,749°! 21, 713 6! 186, 543 9, 938 
(ie, ee eS SE 118, 302 257 39, 113 7, 627 12, 752 229 | 170, 167 8, 113 
i Le ee A=. 104, 277 91 26, 747 6, 269 13, 235 246 | 144, 259 6, 606 
(ie pPmee SRR TES aE Y 106, 032 158 30, 395 7,355 | 15, 762 172 | 152, 189 7, 685 
LO D3 See De ee 123, 982 253 29, 012 6, 018 15, 222 475 | 168, 216 6, 746 
fee 2 Sa A ate H 130, 631 335 29, 263 6, 583 15, 927 209 | 175, 821 7, 127 
(Ko cee pak St ag 9 148, 723 315 42, 161 en 18, 133 226 | 209, 017 7, 852 
19265225 PIP e ane 167, 061 257 49, 222 5, 679 15, 964 243 | 232, 247 6, 179 
LOUDER IR BERS ee 194, 877 64 | 46.056 6, 497 16, 225 120 | 257, 150 6. 691 

1 Less than 500 pounds, 

Notre.—Prior to 1916, Portland landings are lacking. 
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FISHERIES OF THE MIDDLE ATLANTIC STATES 

The last previous statistical canvass of the fisheries of the Middle 
Atlantic States (New York, New Jersey, Pennsylvania, and Delaware) 
was for the calendar year 1926. The complete statistics for this can- 
vass have already been published in condensed form and distributed 
as Statistical Bulletin No. 786, and the detailed statistics are published 
herewith. Statistics for the oyster product are for the season begin- 
ning in 1925, and the statistics for New York and Pennsylvania do 
not include any fisheries of the Great Lakes or other inland waters 
of these States. In addition to the above, there are published here- 
with statistics on the shad fishery of the Hudson River for 1927. 

Earlier publications —Some of the earlier publications relating to 
the fisheries of New York, New Jersey, Pennsylvania, and Delaware, 
published in Washington, D. C., follow: 

1887. New York and its fisheries. By Fred. Mather. Jn The Fisheries and 
Fishery Industries of the United States, by George Brown Goode and 
associates, 1880 (1887), Sec. II, Pt. VI, pp. 341-377. 

New Jersey and its fisheries. By R. Edward Earll. Jbid., Pt. VII, pp. 
379-400. 

Pennsylvania and its fisheries. By R. Edward Earll. Jbid., Pt. VIII, 
pp. 401-405. 

Delaware and its fisheries. By Joseph W. Collins. Jbid., Pt. IX, pp. 
407-419. 

1890. The sturgeons and sturgeon industries of the eastern coast of the United 
States, with an account of experiments bearing upon sturgeon culture. 
By John A. Ryder. Bulletin, U. 8. Fish Commission, Vol. VIII, for 
1888 (1890), pp. 231-328. 

1892. IV. Fisheries of the Middle Atlantic States (1887 and 1888). Jn Statis- 
tical review of the coast fisheries of the United States, prepared under 
the direction of J. W. Collins. Report, U. 8. Commission of Fish and 
Fisheries, 1888 (1892), pp. 323-351. 

1894. Notes on the oyster industry of New Jersey. By Ansley Hall. Report of 
the Commissioner of Fish and Fisheries for 1892 (1894), pp. 463-528. 

1895. A statistical report on the fisheries of the Middle Atlantic States (1889- 
1893). By Hugh M. Smith. Bulletin, U. S. Fish Commission, Vol. 
XIV, 1894 (1895), pp. 339-467. 

1898. Shad and alewife fisheries (1896-1897). Jn Report of the Division of 
Statistics and Methods of the Fisheries. By Hugh M. Smith. Report of 
the Commissioner of Fish and Fisheries for 1897 (1898), pp. cxxv—cxxx. 

1899. Statistics of certain fisheries of the New England and Middle Atlantic 
States and the Great Lakes (1897). Jn Report of the Division of Sta- 
tistics and Methods of the Fisheries. By C. H. Townsend. Report of 
the Commissioner of Fish and Fisheries for 1898 (1899), pp. cLXvI-cLxXxy. 

Notes on the extent and condition of the alewife fisheries of the United 
States in 1896. By Hugh M. Smith. Appendix to the Report of the 
Commissioner of Fish and Fisheries for 1898 (1899), pp. 31-43. 

1899. The shad fisheries of the Atlantic Coast of the United States. By Charles 
H. Stevenson. Appendix to the Report of the Commissioner of Fish 

, and Fisheries for 1898 (1899), pp. 101-269. 
1900. The sturgeon fishery of Delaware River and Bay (1890-1898). By John N. 

Cobb. Report of the Commissioner of Fish and Fisheries for 1899 
(1900), pp. 369-380. 

1901. Statistics of the fisheries of the Middle Atlantic States (1897). By C. H. 
Townsend. Appendix to the Report of the Commissioner of Fish and 
Fisheries for 1900 (1901), pp. 195-310. 

1904. The lobster fishery (1900). Jn Report of the Division of Statistics and 
Methods of the Fisheries. By C. H. Townsend. Report of the Commis- 

sioner of Fish and Fisheries for 1902 (1904), pp. 156-158. 
Statistics of the Fisheries of the Middle Atlantic States (1901). By 

Barton W. Evermann. Report of the Commissioner of Fish and Fish- 
eries for 1902 (1904), pp. 433-540. 
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1905. Statistics of the Fisheries of the Middle Atlantic States for 1904. Report, 
U. 8. Commissioner of Fisheries, 1905, 122 pp. Bureau of Fisheries 
Doc. No. 609. 

1911. Shad and alewife fisheries (1909). Report, U. S. Commissioner of Fish- 
eries, 1910 (1911), pp. 27-28. 

1913. Shad fisheries (1910). Report, U. 8. Commissioner of Fisheries, 1911 
(1913), pp. 35-37. 

1914. The oyster industry (1911). Report, U. 8S. Commissioner of Fisheries, 
1912 (1914). pp. 7-238. 

1915. The menhaden industry (1912). Report, U. S. Commissioner of Fisheries, 
1914 (1915), pp. 18-22. 

The sturgeon industry of Delaware River (1914). Jbid., p. 23. 
1917. The lobster fishery (1913). Report, U. 8S. Commissioner of Fisheries, 1915 

(1917), pp. 37-48. ’ 
Coastal fisheries of New York and New Jersey (1915). Report, U. 8. 

Commissioner of Fisheries, 1916 (1917), pp. 72-75. 
Shad fishery of the Hudson River (1915-1916). Jbid., pp. 76-77. 

1920. Coastal fisheries of New York and New Jersey (1917). Report, U. S. 
Commissioner of Fisheries, 1918 (1920), pp. 66-70. 

Shad fishery of the Hudson River (1917-1918). Jbid., p. 72. 
aes - the wholesale fish trade of New York City (1918). Jbid., 

pp. 73-76. 
1921. Shad fishery of the Hudson River (1919). Jn Fishery Industries of the 

United States. Report of the Division of Statistics and Methods of 
the Fisheries for 1919. By Lewis Radcliffe. Appendix X to the Report 
of the U. S. Commissioner of Fisheries for 1919 (1921), pp. 49-50. 
Bureau of Fisheries Doc. No. 892. 

Shad fishery of the Hudson River (1920). Jn Fishery Industries of the 
United States. Report of the Division of Statistics and Methods of the 
Fisheries for 1920. By Lewis Radcliffe. Appendix V to the Report of 
the U. 8S. Commissioner of Fisheries for 1921 (1922), p. 51. Bureau of 
Fisheries Doc. No. 908. 

1923. Fisheries of New York, New Jersey, Pennsylvania and Delaware in 1921. 
In Fishery Industries of the United States. Report of the Division of 
Fishery Industries for 1922. By Harden F. Taylor. Appendix V to 
the Report of the U. S. Commissioner of Fisheries for 1923 (1924), pp. 
63-111. Bureau of Fisheries Doc. No. 954. 

1923. Shad fishery of the Hudson River (1921-1922). Jn Fishery Industries of 
the United States. Report of the Division of Fishery Industries for 
1922. By Harden F. Taylor. Appendix V to the Report of the U. 8. 
Commissioner of Fisheries for 1923 (1924), pp. 69-70. Bureau of Fish- 
eries Doc. No. 954. 

1926. Wholesale trade in fresh and frozen fishery products and related marketing 
considerations in New York City. By R. H. Fiedler and J. H. Matthews. 
Appendix VI to the Report of the U. S. Commissioner of Fisheries for 
1925 (1926), pp. 183-217. Bureau of Fisheries Doc. No. 996. 

1926. Shad fishery of the Hudson River (1923-1924). Jn Fishery Industries of 
the United States. Report of the Division of Fishery Industries for 
1925. By Oscar E. Sette. Appendix V to the Report of the U. 8. 
Commissioner of Fisheries for 1926 (1927), pp. 261-262. Bureau of 
Fisheries Doc. No. 1010. 

1928. Shad fishery of the Hudson River (1925-1926). Jn Fishery Industries of 
the United States. Report of the Division of Fishery Industries for 
1926. By Oscar E. Sette. Appendix V to the Report of the U. S. 
Commissioner of Fisheries for 1927 (1928) pp. 395-396. 

GENERAL STATISTICS 

The Middle Atlantic States, with a coast line of over 1,700 miles, 
rank as one of our important fishery sections for the production of 
oysters, squeteague, butterfish, bonito, sea bass, shad, and menhaden. 
In 1926, the fisheries of these States employed 9,953 fishermen, which 
is 3 per cent less than the number employed in 1921. The catch 
of these fishermen amounted to 168,012,495 pounds, valued at 
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$12,456,256. Of this catch, 128,121,258 pounds, valued at $12,292,932, 
were principally food fish and shellfish, and 39,891,237 pounds, 
valued at $162,324, were menhaden. Compared with the amount 
and value of the 1921 catch of food fish and menhaden, respectively, 
the food-fish group increased 22 per cent in amount and 19 per cent 
in value, while menhaden decreased 82 per cent in amount and 88 per 
cent in value. 

Of the total products, those of fish account for 71 per cent of the 
amount and only 37 per cent of the value, while those of shellfish 
account for only 29 per cent of the amount and but 63 per cent of the 
value. This high value for shellfish products is due chiefly to that for 
oysters. On the basis of the computed value to the fishermen of the 
total fishery products taken, the annual earning power of persons 
engaged in catching fish in this section was about $1,250 during 1926. 
This must not be taken to represent the total average earning power 
of these fishermen, for in many cases fishing is a seasonal occupation 
with them, and when the fish are out of season they turn to other 
pursuits. Possibly $1,250 represents more nearly one-half to two- 
thirds of their annual earning power. 

The industries related to the fisheries of these States in 1926 
employed 4,382 persons, of whom 107 were engaged in transporting 
fishery products, 3,412 were in the wholesale trade, 510 in the pre- 
pared-fish and by-products industries, and 353 in menhaden reduction 
factories. Those employed in the related fishery industries (exclusive 
of the 107 persons employed in transporting and the 343 connected 
with the wholesale trade but not employed in these establishments) 
received $5,133,949 in wages during 1926. This constitued an aver- 
age earning from this class of work of about $1,300. As with the 
fishermen, persons employed in the related fishery industries generally 
do not confine their entire time to the work, so that $1,300 can not 
be taken as representing the entire annual earnings of these persons. 
In all probability it constitutes between one-half and two-thirds of 
their annual income. 

Fisheries of the Middle Atlantic States, 1926 

OPERATING UNITS: By STATES 

New New Penn- 
Items York Jersey | sylvania Delaware} Total 

Fishermen: 
ONT VeESeIS:=. = == = 5 pono Se o> cee coose 1, 026 2, 581 111 646 4, 364 
ani shore or, boat fisheries: 5 <=. =. - 22 - eases aoe 2, 087 2, 553 87 862 5, 589 

Ot 2] (ie ee Ol ae oe Re es eee See eee 3, 113 5, 134 198 1, 508 9, 953 

Vessels: 
tat hidle Sts Bleep SO ee aa ee eee oa ee eae ee ee a 11 24 
0 AVE EDS ee see eae ae eee PLO! | ety oo aru se = 1, 519 3, 038 
1) Pa pe Se ae nee a ie ee ee 202 255 2 492 
PRONTIAGC tae we eee Se se ee A 2 2, 464 3, 160 220 477 6, 321 
SS ee ee yee ae ee ee er (Ye Yelp eee ee 5 | 101 
PROMTIB EC ss eae Ee eae eS cee caus 62 LO 0 eee ee 55 | 1, 821 

IG ESYR SP 0) 02) sj en Se eee 737 1,195 5 160 | 2, 097 
SPURS soe ee oo re ce ae ee oe oes 15 | Soe el eee a eee 21 
POO ATS (CUC. oso atoms sae eee ee ee TS oe ae 947 986 35 403 2, 371 
Apparatus: 

UST SONSCINGS =« (noms 2k 2 Fo eee as 23 14 1 14 | 52 
apbtihe: ee eee eee 9, 610 5, 250 350 4,722 | 19,932 

Le EU SEH IGS ype OER OE Bei See ee eee 13 15 1 
ALT Raa i ops ae ne ee ee ee eee 20, 247 20, 970 2, 028 26, 340 69, 585 

18536—29——_5 
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Fisheries of the Middle Atlantic States, 1926—Continued 

OPERATING UNITS: By States—Continued 

New New Penn- 
Items York Jersey | sylvania 

Apparatus—Continued. 
Gillimets: Sie 26 oes oh ed ee Se Se ek ee 487 3, 495 107 

Wardseee Mek of... See ee eee ee 80,932 | 346, 569 9, 400 
Pound nets, floating traps and weirs___---------- 422 OR ees oe oe 
Stopinetsests 2 oe ie as Sa ee eo eee eee 64 1 

WardS ons. he ae se es ee eee ee 22, 085 200 
WV KOQMNCLSS- so oc ae eos a noe ee Sore ee eee 2, 306 2,129 175 
Bagiirets i) oo Fe Seen eee ee EES eee ee Si eee aL 
IDipimetsiandiscap melsas cas sane ees S'S Sir Sean oan eel oe Ses J 
Obtertrawis 2. 6222 Sesto Ci), | ps etapa sal ea a 
Seallopitrawls== === === 2 DG a jis = 52> (Tee Ree 
Flounder drags 115 Li) ae ce et oe 
Melpotses fo) aes Vere aie ee 3, 696 Byatt) gle 2 Ee 
obster pots 22252 ee ae 135 452)|\jeal'osl GR | sae 
Dredges 22) Sh - 2: See FREE es eee 1, 464 | 534 | 16 
Monge: 252) eevee ee ee SE Ae 743 ule | ete eed 
Rakes hoes; and forkss.—- 22-222 eee ean 420 OTe sere eet 
Other apparatus._2 25222: ee ee eee ee 84 Ei ejot ee ae Ste 

Delaware| Total 

259 4, 348 
71, 419 508, 320 

30 650 
19 84 

6, 290 28, 575 
520 5, 130 

eer ee 36 
Jouegooess 183 
Benet Ane ee 5 
a ee 26 
2s 25 165 

1, 106 7, 991 
300 28, 900 
50 2, 064 
94 1, 614 
12 939 

207 349 

Note.—In addition to the operating units listed, lines and harpoons were used, the number of which 
was not determined. 

CATCH: By STATES 

Products New York New Jersey Pennsylvania 

Pounds | Value Pounds Value Pounds Value 
Albacore 16, 800 $668 18, 268 $66): |e ee 
Alewives__- 1, 564, 415 25, 594 379, 550 12, 584 5, 300 $165 
Bluefish 261, 740 60, 381 628, 24] 148, 147 21, 400 4, 850 
Bonito 90, 205 4, 910 507, 660 40, 756 400 
Butterfish 998, 135 84,313 | 3,078, 247 235, 293 6, 000 300 
Carp 207, 100 27, 636 279, 039 50, 024 3, 875 800 
Catfish and bullheads--------------- 23, 567 | 3, 981 136, 226 10, 935 5, 600 505 
Code ihe ae aie ae 2, 642, 961 123,555 | 2, 216, 691 109, 065 14, 287 817 

40 #lbs 228 Us| toe. 2s eee eee eee 
4, 000 120 | 2,455, 867 104, 827 1, 000 40 

200 2 31, 100 909) 222-2 --|_- 
100 2 14, 300 412) LS eee 

516, 394 70, 543 251, 671 25, 392 2, 500 | 375 
7, 532, 138 396, 707 2, 921, 714 209, 314 400 26 

2, 115 | 69 4, 640 978 |. 
17,019,780 | 597,276 3, 450 156 | 22 See 

175, 845 | 6, 966 451, 320 9,497. |5.-=2.--20 |e eee 
10, 381 | 3 ARO ls) ose |sadkee 

Herring) =o 26 Mae siete see 2,407 | 40 235, 665 75030) |. es 
ickoryishadieas- 234 ee ee eee 13, 147 586 5, 489 219.) So o22 2 ee 
King whiting or ‘‘kingfish’’_____--_- 63, 861 | 10, 599 33, 125 4664: |=. ee eee 
Mackereltt 322222 Se ee 740, 299 | 52, 579 2, 165, 752 141, 147 39, 847 | 2, 284 
Mienhadeniot sete saa ae eee 11, 224, 870 44, 759 5, 378, 807 20, 945 36, 000 240 
METI OWS = 2 ee ee eee 8, 033 4 598s 2-1). S22 alse ee Se eee ee ee 
Mullet... == SR eB Sense tee ae | 750 21 6, 000 §00.|-2252=.222le- 3 eS 
Mummichoge 28222222222 , 9, 075 620: |. 2. 222s |e 3 22 ee eee 
Pike or pickerel 327 98 |. 2-2s2222+-4).-=2.----2- |. ee ae 
Ril Ot fis ht Oates te ee eee ee j 225 10 3, 900 125 224 eee 
Pollock. -< 22242 102, 463 5, 057 23, 310 UZ: 2 ee ja 
Rompanol: *=2e Shae ee 116 12 625 DLE eee 2 |... ee 
SCUplOr POLrkyas-s-s5 =e ee 927, 493 88, 553 2, 452, 079 126, 397 122, 400 5, 520 
Sea bass___-- Cp ae Te a a ees ee =e ol 231, 125 29, 385 2, 095, 857 171, 606 42, 800 3, 574 
Seana pin as eae eae eee 30, 084 572 23, 100 6840/25. See |. 
SHadsee Se. ce RE eet eae | 231, 392 49, 212 552, 480 139, 564 20, 766 5, 322 
Shanks: = —- 2.5 aslo te A ees 15, 763 408 48, 710 1,365 2-2-2" "8 5| See 
Silversides or spearing_-__-----------| 61, 200 2, 715 2, 000 2, 000)|=.2225 ce a Eee 
SKALES 2. So ee eee 40, 240 1, 207 47, 446 1,33) 
Smelt: Soe See eee 180 BA oe 2 OE Se ene a ee Bee aces — eee 
Spanish mackerel. !) 22-5 ee eas 37 9 13, 992 180442 ee |A Stee 
Spotvus 225-0 es we ook eee eee , 436, 484 26, 084 1, 217, 704 715,972 "| 2254525 |Eae= eee 
Squeteagues or weakfish ____-____-_- 1, 073, 211 98, 544 | 7,172, 685 448,198 | 383,000 | 15, 440 
Striped bass 86, 550 20, 984 64, 159 18, 470°|-.<. 22> | ee 
Sturgeon__--_-__- 8, 946 7, 400 2, 248 
Sturgeon roe__ 80 
SUCKOIS. 2.55 4eoo-- = pare e Je 72, 493 
Swellifish see ast & Eine eee 12, 900 
Syvord fish Use ssa. ees a ee 60, 809 
TAT OR eee we Seep pe Be BL a 48, 312 

— 
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Fisheries of the Middle Atlantic States, 1926—Continued 

CATCH: By StatEs—Continued 

Products New York New Jersey Pennsylvania 

Pounds Value Pounds Value Pounds Value 
Thimble-eyed mackerel-_-___--------- 16, 890 $1, 166 105, 038 
TMI CUIGA: Sa ee Soe _.-| 1,801, 750 DUG UT 0 | ete a |e 
Tomcod or frostfish__________- oly 53, 512 2, 387 1, 100 
Miamcod T0et setae. os Ps 3, 000 Pi Ua ae ea ease ap | ee 
Tuna or horse mackerel_____-_---___- 11, 942 1, 959 132, 420 
Munitobalte se oe en 18, 100 ROOD) ae akak 3 eer een ae 
Manta mmerchises2 fen sok cask 2 20, 061 2,570 113, 035 
Rar piripee ee ee eS 583, 054 13,600 | 6, 935, 124 
Meliowsperchas- 8s 2 Sk 14, 328 1, 926 27, 000 
Miscellaneous dish--<—2_.--. ===... 560, 751 4, 798 68, 206 

2,011, 651 | 42,425,036 | 2, 323, 630 734, 275 43, 187 

100 61, 566 tte PAS) i eeeesee a satel | Mes pti ata 
535 6, 400 4100 |t2e oe ele ao ee 

ey (ae RY ee | LS Ae 2, 248, 000 LORSS6 a |e eee |p ee eee 
130, 716 643, 286 TOS G49) Reet wee ee eee. aaa 

2, 400 36, 276 | State Sae a Se ike Stel ed 
35, 310 | 1,036, 264 | G45 627 eee care 

248, 912 GUS! S64" |e 2975470) lene eee aa eee 
42, 484 23, 384 | 25000) | ease ee = eee 
56, 046 144, 600 | DON OD emcee ee ans | een ene 
PHAS6 | Seek 2 cae os] eee ec ee ee 
10, 200 47, 000 | CHT GT Ieee ie pe heey ab AL 

PaO oars | 2 a a 5, 950 1, 025 eH vere pe en Se ea ab Rhea 
ESE Gee geo ee ee Se 7, 119, 315 } 2,110,697 | 11,137,721 | 2,033,991 |----------|__- 

Oysters, seed 
TPAV UD OS ane A ire So Piste ey 214, 550 39,125 | 14, 650, 447 | ie Say OL Ry) aS a ee ae 
IPTIVELOS oes. he Se 224, 000 49, 600 , 100 | (40), | 32 Sa eee 

Scallops: | 
IA Vee Meas 2 o 5s 8 eo oe Sees 299, 892 GOR 208 Paso tees aa eas ooe ooeelaa Sooo tae bac ose 
Sci ae Ser See ed ce hy Sete ee 1, 067, 964 267, 938 47,436 © 155/688) 2 Se ee 

harness S222 eee ee 490 15 17, 319 | t 539 500 100 
Miscellaneous products (for bait)_-- 12, 000 LAC SOON |S ees eae os |b See Soe SEN ee ee | See ae 

RODS = oe terete ke | 11, 068, 693 | 3,117,092 | 30,874,087 3, 930, 634 500 100 

Granditoiales see eee ae ose | 60, 720, 869 | 5,128, 743 | 73, 299, 123 | 6, 254, 264 | 734,775 43, 287 

Products Delaware Total 

Pounds Value Pounds Value 
JAMOEYEO RL BS os ot A Le EE eae hee a (eh el ee eee, 35, 068 $1, 333 
ENDS TAN ERE ES DS Es Bk Bh ee eile as Se ah al bk gs 546, 050 $8, 704 2, 495, 315 47, 047 
LETS ey STS te SE + Caper 8 Ta RE ee ee A SER Sal ree ae 10, 300 2, 952 921, 681 216, 330 
ETT So ke o's eee ee ee eee SS eee 598, 265 45, 706 
LB VOU HE ch bl GL Se 2k Se ee ee Loe eee 6, 320 344 4, 088, 702 320, 259 
ree eee ee meters: shee at ee eo 109, 548 15, 168 599, 562 93, 628 

221, 010 18, 946 
4, 873, 939 233, vu 

40 
3, 357, 967 129, 13 

35, 540 984 
17, 710 474 

822, 605 104, 353 
10, 520, 292 609, 486 

6, 755 347 
17, 023, 230 597, 432 

627, 165 16, 463 
10, 881 3, 489 

UGIGT AE Soe) pope oo ote ey eS I eae Memes (2) 0 2 a0 ore | SO aR eee 238, 072 7, 070 
Jie oy Sl av heen ae ee eae Sa ae a eee (oe Se See 18, 586 805 
Peinowvm hi tine Ol Kine tish on. oa ke 4, 250 406 101, 236 15, 669 
Wet Rai igs, Gales oie eel 9 me 0 Saleen ee 2, 945, 898 196, 010 
IMIGINIE aie ea Se ee eee 39, 891, 237 162, 324 
IM DTTERYON ie 22 ol UO eo ee 8, 033 4, 598 
VTA ex] seen ne et eae re ee os 29, 000 1,493 
Ly yee Tae n CaO age opens Oe es cai Ae se lel ee 9, 075 620 
Pike or pickerel 827 173 
enlOthsh. == es 4,125 135 
RollockS < |-22 Sos 125, 773 6, 301 
JevTieeh ope oye Wie Bone oN PAE CLE MINS Si OS Ae SP ae (Se re 741 255 
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Fisheries of the Middle Atlantic States, 1926—Continued 

CATCH: By States—Continued 

Products Delaware Total 

Pounds Value Pounds 
SCO MOFriPOreyeose 28 ose eso etree ce bemeeccse 2, 000 $160 3, 503, 972 
Séa basses ae Le a a ee Te a see AN eee Mee 2, 369, 782 
Ga TO Din eae eae eae ea ee ae De ee ed eee ee 53, 184 
SE LE re SE ee | ele Se en Ot 8 147, 095 39, 621 951, 733 
Sharks ee ee Ss Seb eee Sk ene ea. EN Poe See ee lS Oe eae 64, 473 
Silversidesorspearing 23s = oa a eee ee 63, 200 
DKatese ieee Se ee eas 2 Tt ee 87, 686 
Syne ey hae A eel Ee I es re Ape OE sige ae i ene 180 
Spanishtmackorel.c> @2 ee ee Oe 14, 029 
SDOt see Beate a ee eee ok. 2 a es 1, 758, 088 
Squeteagues or weakfish 9, 400, 776 
Stripedshassa sn. 22s as ares eee) ee ree 197, 056 
SGUT ze Ose =e ee eee a a ne eee 21, 926 
StUrgeoniroe! = s-. aie eee eee 1, 461 
DUCK OTS Ra ioe ee Re eae sos a ee i, ee eA 193, 768 
Swell fis hts = 5 Sees eee see Oke TE oo ee eee ee ee eS ee ees 12, 900 
Sword GSH S22 a es ee ees Merc Se Se es eee ae Se ner ee eee ee 60, 809 
HUD oy she Se eas se! Se aC Rape er OO aL leh) a 12, 000 600 82, 241 
Thimiple-eyedumackerel <-> 2. 2 ee ee een | ees | Een nec 121, 928 
TRUSTS Hy eater eee ee po toe Fo OE Sree Bee ears | 5 See ee ae oll penn 1, 801, 750 
“ROMTCOGNORMROSULSE. © pees pes sae eee are ae rece a | re eae oe a pe 54, 612 
SROMICOG MOR! ates en wo hae he 2 oa eae ee te eee etl er S| ps ee ee 3, 000 
Munnar WOTSe IMAaACKerelecte= = see = eae eee eee nae | 2 peer eniee S| basemen 144, 362 
WWW feb aitese She 2 De a ee Se ee Se Ne a | eee | ore a 18, 100 
WiDiTES perch She Swe ten eae: ae Se we See eek eT ea 64, 944 6, 313 198, 040 
Whiting____. i Fe ae ee a ee | EN a a a 7, 520, 678 
LVellowaper Gly is Sa eee! ee eee Ce 23, 106 2, LL 64, 434 
IViiscellan sous fish eee es see ae eee ear es 156 10 629, 113 

INO Gee ee eg ae ee Ses ee Sains 26, 209, 624 269,980 | 119, 021, 111 

Crabs 
1B GE {0| aie ee ds SR pie Ee Pe ae eee ee aN oh Ee 166, 842 7, 702 230, 408 
{S(0) i rey Soh a SA ie tea eta meee ee Ne A co a 155, 820 43, 950 163, 199 
TIRED) ERR Bear cere ety eed em te, Loe i nd fet EE 640, 000 1, 600 2, 888, 000 

IL OUSUCIS Seer ere ee Sea re re ae eee ee eee ee a 20, 640 6, 202 1, 119, 144 
SHINS yeas one oe ne mee ee a he oe SE Be 3 a See See eee 1 42, 676 
FSO AY UE Re Ya ea RP pl ee Pe Ra geen (Doe ee | he oe 1, 575, 827 
Clams, hard: ‘ 

(Bir Die ee Sees ae Se ee rca ees ea et ae ere ere ee 4, 736 2, 860 1, 136, 752 
IBriVvatee =o fote sunee tare aee eork See. Pee read 48, 256 21, 864 140, 528 

GaN SHS Of peers Sas sees ee ew De i te ee Sel LL s Sane ce ene UR Tee ee se 408, 820 
SG TUITI OTS SOUS UEC Le TAS ee st ee eae ay ee | ae ee ee | ee 59, 112 
Miu SSe |Site tamer oe en ne ee eee ae ot Se SE Ne eee 257, 000 
Oysters, market: 

TEA 0) SCOS potash eek et Sate 2 abe LR es np es 826, 560 41, 010 899, 934 
PTE LO oe eae oe ee Lee a ee 2, 585, 205 435, 020 20, 842, 241 

Oysters, seed: | 
EEL UTTS L1G ee ee re ee rae oe = eg a ee 2, 586, 920 197, 740 17, 451,917 

i 317, 100 

299, 892 
1, 115, 400 

1, 800 
1, 080 

28, 554 
12, 000 

PO Gell esheets oe ene te es eee we, 2 7, 048, 104 759, 982 48, 991, 384 

Grand total joe Soe ee es eases 33, 257,728 | 1,029,962 | 168, 012,495 

1 Taken mostly off the coast of Florida. 

Value 
$220, 630 
204, 565 

1, 256 
233, 719 

Ties 
4,715 
2, 538 

44 
1, 813 

108, 495 
600, 994 
48, 370 
6, 491 
1, 684 

27, 456 
390 

11,391 
6, 709 
4, 664 

111, 500 
2, 459 

250 
11, 503 
1, 200 

23, 768 
155, 858 

9, 112 
10, 696 

4, 648, 448 

13, 627 
48, 585 
12, 456 

330, 567 
4, 158 

99, 937 

549, 242 
76, 348 
81,396 
15, 436 
10, 760 

54, 598 
4, 579, 708 

1, 480, 783 
56, 340 

7, 807, 808 

12, 456, 256 

NotE.—The above statistics do not include any fisheries of the Great Lakes or other inland waters. 
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Fisheries of the Middle Atlantic States, 1926—-Continued 

CATCH OF SHELLFISH: IN NUMBERS AND BUSHELS 

Products New York New Jersey Delaware Total 

Crabs Quantity; Value |Quantity| Value |Quantity| Value Quantity| Value 
Mardis gees. number-.- 6, 000 $100) 184,698} $5,825) 500,526) $7,702) 691,224) $13, 627 
Once aera Oe ve: Goesce 2, 937, 535) 19, 200 4,100, 467,460) 43,950) 489, 597 48, 585 
Vii fe Ce RES Src (cee Ne ee joa eee 1,124,000; 10,856, 320,000; 1, 6001,444,000) 12, 456 

Clams, hard } | 5 | 
PW DLGl =A 22 2 2h bushels__ 64, 769| 248, 912 76, 733} 297, 470) 592 2,860, 142,094) 549, 242 
Private sass. see- = 25 dome 8,611] 42,484 2,923) 12,000; 6,032) 21,864) 17,566] 76,348 

Olas SOft. = dole 26, 422 56, 046 145,460) 526). 350/222 Seek oe |e ee eee | 40,882 81, 396 
Skimmers or surf clams_do-____ 15 380) iy 16486 mace tale eet ee 7,389| 15, 436 
BVINGRSGIS eal tie St Gose22|") 21; 000); 7 10,200) 4, 700) Fit {0 a eI SS | 25,700) 10, 760 
Oysters, market: | | 

Pep lich tet 2 doses 850 1, 025 9,632) 12,563) 118,080) 41,010) 128,562) 54, 598 
IPTLVae Sek seer ee do____|1, 017, 045/2, 110, 697|1, 591, 103 2, 033,991) 369, 315| 435, 020 2, 977, 463/4, 579, 708 

Oysters, seed 
1E(bi) Nn sae eee do._.-| 30,650! 39, 1252, 092, 921/1, 243,918 369, 560| 197, 740 2, 493, 131/1, 480, 783 
BPI VaAb@nee ecto do_---| 32,000} 49,600) 13, 300 (FCA eran So? ee epee Oe | , 300} 56, 340 

Scallops: 
Ee BSc eee Go-t22) 149) 982) yoo ons |haa_ ee jreccetead|s-choncss eee ees 49,982) 92, 253 
Sita a es do_._-| 177,994) 267, 938 O06 Tb 1688 ose see E = eae | 185,900) 283, 626 

Us 

Note.—The statistics for New York ficlude 105,500 bosken of market oysters from RETA: pee 
valued at $158,250, taken by vessels owned and operated mainly in Connecticut. The statistics for New 
Jersey include 50, 153 bushels of market oysters from private beds, valued at $63,904, and 97,000 bushels of 
seed oysters from. public beds, valued at $58,200, taken by vessels owned in Pennsylvania. The statistics 
for Delaware include 214,400 bushels of market oysters from private grovnds, valued at $268,000, 66,300 
bushels of seed oysters from public beds, valued at $39,780, and 1,500 bushels of hard clams from private 
beds, valued at $6,000 taken by vessels owned in New Jersey, and 19,000 bushels of market oysters from pri- 
vate beds, valued at $23,750, by vessels owned in Pennsylvania. 

MENHADEN INDUSTRY 

During 1926, one menhaden factory was operated in New York, 
two in New Jersey, and three in Delaware. These factories repre- 
sented an investment of $1,058,994 and employed a cash or working 
capital of $235,000. There were 353 persons employed, who received 
$241,481 in wages. These factories utilized 64,644,000 menhaden, 
valued at $156,280. The products prepared included 7 ,031 tons of 
acidulated scrap, valued at $178,435, and 576,487 gallons of oil, valued 
at $252,420. 

Industries related to the fisheries of the Middle Atlantic States, 1926 

Items New York | New Jersey enaihe 1 Delaware Total 

‘Transporting: 
IPOISOnS ene aro s- cane ee ee eae eee 82 Se 2} 2 | ees re en 107 
RGR US PIMOLOrS = 2 Aee ee eee ad ae SSA ee ee see ea oe Pe ae ae 15 
Vessels— 

[SRESDNG 8 (Sytner ean es Se me Ul WO aa 1 
Bomar ewe weet: a en ee eA Eo a ey ee we ee ee 36 

TOTO ene Foe ee RN ABE Te RS 42 18 Dm | eer ee A 62 
pROnM Ap esses: te ee ee an eae 738 171 Lang Eee Se oeeer ee 924 

Wholesale trade: . 
STA DUSHINOMINse eee oe ees a 156 52 41 12 261 

1, 886 602 336 245 3, 069 
295 DO | eee ee ee 343 

Wages paid in establishments___________- $3, 462, 507 $363, 607 $357, 348 $79, 886 | $4, 263, 348 
Prepared products and by-products in- 

dustries: 
ESTA LISIINIGIL Sea ase a eee eee ese ate 21 9 Bie eee e ele 38 
IRersonsiengaved sew Dee ee Soe es 235 164 aI Ey Th IRs a at 510 
\WWNEGSH Ca TG Ee Bae Ses Aas Giri’ ayy eet ree $390, 332 S0;,0004| me slo2 279) eee cee es sede $629, 120 
IETOGUCHSEA i sees Sees Re value__| $2, 288, 997 $744, 086 S947 2 2Rb ioe ere ee $3, 980, 368 

1 Includes commission men, scallop shuckers, oyster shuckers, etc. 
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Industries related to the fisheries of the Middle Atlantic States, 1926—Continued 

New York and N P Ee Items SH Tecee. oy eae F | Delaware Total 

Menhaden industry: | 
LEG! a ral Sh ai 2 ih a at Es Site Cet og hiy-c cr Se ee 3 6 
PErsonsjeneavedee sme 2 res eee TOS vee ht ee eee, 158 353 
Waves yarn: 2 ne a fee rRee SANE Ee SISSS464) eae ah Secrest ae $53, 017 $241, 481 
Menhaden utilized____-________ number__ 208187, O00) ate aa seer eee 39, 457, 000 | 2 64, 644, 000 
Products— 

FACIL GISCEE Dee sas Sa eee ee tons 2 yOGS ak ee ae ees one 4, 133 37,031 
1 ee ea ee gallons ESS SOO MF fy ae ee 390, 687 4 576, 487 

| 

2 38,714,200 pounds. 3 Value, $178,435. 4 Value, $252,420. 

NEW YORK 

The fisheries and industries related to the fisheries of New York 
employed 5,767 persons in 1926, which is 19 per cent less than in 
1921. Of these, 3,113 were employed in fishing, 82 were engaged on 
transporting boats and vessels, 2,181 were employed in the wholesale 
trade, and 391 were employed in the canning or prepared products 
trades and in menhaden-reduction plants. 

The products of the fisheries amounted to 60,720,869 pounds, valued 
at $5,128,743. This represents a decrease of 71 per cent in amount 
and an increase of 3 per cent in value compared with the amount and 
value of the fisheries in 1921. The decrease in amount is due mainly 
to the smaller catch of menhaden. 

Of the total value, oysters accounted for 43 per cent; haddock, 
12 per cent; flounders, 8 per cent; clams, 7 per cent; scallops, 7 per 
cent; lobsters, 3 per cent; cod, 2 per cent; and tilefish, 2 per cent. 
Of the total production, haddock accounted for 28 per cent; oysters, 
12 per cent; flounders, 12 per cent; cod, 4 per cent; tilefish, 3 per cent; 
scallops, 2 per cent; clams, 2 per cent; and lohsters, less than 1 
per cent. 

Operating units.—The catch of fishery products in New York during 
1926 was taken by 1,699 motor, sail, and row boats, 13 steam vessels, 
202 motor vessels, 3 sailing vessels, 20 types of apparatus, and by 
hand. The following table shows in detail the statistics of the boats 
and vessels and types of apparatus used during 1926: 
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Fisheries of New York, 1926 

OPERATING UNITS: By GEAR 

469 

Pound 
nets, 
float- 

Items Purse Haul | Gill ing | Fyke| Otter 
seines seines| nets | trap | nets | trawls 

nets, 
and 
weirs 

Fishermen: 
On boats or shore____|_------ 289 | 360 248 Uy A (eet 
On vessels_..-.------ SUR eee set 16 2 3 110 

nC aa Sa 305 289 | 376 250 160 110 

Fishing boats: 
(1X0) Ce. SSE Seen 

Oi foe a eS 

Fishing vessels: 
Steam— 

61 to 70 tons 

141 to 150 tons 
171 to 180 tons 
201 to 210 tons 

Motor: 
5 to 10 tons 

41 to 50 tons 
51 to 60 tons 
61 to 70 tons 

Apparatus: Number_- 
Length, yards--_¢--- 

14 
1,014 

23 
9,610 |20, 247 

6 1 8 eet 

6 1 De|n ye 
46 5 ie eee 

6 1 Pal ets 
46 5 11| 806 | 

487 | 427 | 2,306 5 
RO VGID iro ia te ered rade reas 

a Scap 
oun- nets : 
der | Lines| and ne r| Har- 

drags dip isotniats 
nets 

| 

85 172 209 13 10 
lity) 116 | ee ees 13 

202| 298| 211] 18 23 

34 8 1 
Ce eee! es = 

peseses Py ne 
1 73) ee eee 

ae i eee 
eee 7 ee 

44 15 1 
426 319 7 

44 15 1 
426 319 7 

115 Q) 215 

Number undetermined. 
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Fisheries of New York, 1926—Continued 

OPERATING UNITS: By GEAR--Continued 

Lob- | Scal | Rakes fae Eel- ~ | sca’ Mussel Oyster | Scallop forks, ec 
Items Spears ster lop Tongs 2 sive of pots pots |trawls dredges dredges} dredges pad hand dupli- 

| cation 

Fishermen: | 
On boats or shore- 48 105 175 Bi eee 14 207 422 405 120 | 2,087 
On'vesselsi2325 222 |e 2 6 94 7 225 108 97 ASE NS 1, 026 

Totalssc. aa. 48 107 181 97 7 | 239 315 519 409 120 | 3,113 

Fishing boats: 
Miotor2.222225 42 8 45 109 1 ees Brees 5 125 187 48 8 737 
Other! ae 37 50 6: || Sse a eee 27 220 120 91 962 

Fishing vessels: iva | f 
Steam— | 

TUCO ZOONS 29 a5 |e a ee ee ee 1 YO eo a ae a | RES Bee (ee 1 
SOMO Ons 2 |. 22a | eee la ee Se oe eee a] | oes aes 8 Se ee ee 1 
ORO TZ OOnS le s| 2 Ee oa ae ae a eo ee Es ee eee 2 
WAG. SOLCONSe == |. ee | ere ee | ee See | beeen ee | ee ee eS 1 
OV to 100 tonss | 26 oe a ee ie LE SOL le. ae ee ee ee ee 1 
PZUGO TSO toms. 2) a a | a a ee ie | ee 2 
TAO 150 Pons | hse ae ee | ee ee ea ee |e eee one ee ee ae 1 
P7ASGO) LEO ONS” a) ee oe ee eS | fas eee Se Re ee ae he ee ek Sn | ee 2 
2O1st0 210 toms ase | eee eee ees |e | ee ee ee eae eee waue| eee 2 

Ay EOE hap Nae sy (mae fn SEEM ME Pe Ble oe oot DluazwgN hes ie eee 13 
INGE TOnMAGO Ss (ten Soe on | ee ee eee L(t) eS el | ae ee ee |e - 1, 519 

Motor— 
D,LON OWONSE ses] See 2 4 2) || Beas 13 30 | 42 5 Se 133 
MSto.2Z0 tonsa: 2A) 4 21 ees 4 3 26 9 | Pilea 47 
JASCO; G0 CONUS === 2 | Sete o-] | aaa eee ae ee eee eee 5 pA eee ee 10 
Siso040 tonsa | 2 se Eee ee ee eee 1 Pel Re See (eS ale eee 3 
ANG TOLDO ONS a | See ee SES =e ee | eee dig | rc Be 2 eee eee oes 4 
S1CHOIGO CONS = 52 tse ae |e = ee ee eee ee 1 [aaossce= eee eee Lie ee Pee 2 
GUO TO ptoris seme | Peers eee ees Eee ee ee eee REED MADER Pe 2 
Wl gbOV8O COS yee | Eee ee sre ra eee a ee ee a Us |e ee ee eee 1 

7 pe pee 2 rahe 4 48 42 43 Fee 202 
Net tonnage_-_|_.____- 10 27 211 77 786 453 | 276 177) 2, 464 

—s x ae | Posh gs 

Sail— | | 
LS cop ata ete td fel ee a tl eae Fy as Pe a a or 2 
A150 HO bOnS ese |2- maces | see eae 2 GAY | Ca i een ae See eo ee ee eee il 

atalernomtecee areca sake Peseta a. i a ea 2) were hy Wea Fh esos» 3 
Net tonnage--|--_----|--_----}-----__ 50 Sa cee eee eee 6 6) |: Paes 62 

Granditotales|see-——- 2 4 25 4 50 43 | 44 Salsaueeet 218 
Net tonnage--|--_---- 10 27 261 77 836 459 | 282 Le | 2S 4,045 

Apparatus: Num- er | 
pense ss. eS | 40 | 3,696 |13, 432 26 6 113 1, 345 743 4205| aoe easton 

! | } 

Catch by gear —Four types of gear caught 85 per cent of the catch. 
Listed in order of importance, they were otter trawls and flounder 
drags, which accounted for 41 per cent of the catch; purse seines, 
19 per cent; dredges, 14 per cent; and pound nets, trap nets, and 
weirs, 11 per cent. 
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The catch by otter trawls and flounder drags was made up largely 
of haddock and flounders; that of purse seines consisted chiefly of 
menhaden; that of 
and mussels: while 

dredges consisted entirely of oysters, scallops, 
that of pound nets, traps, and weirs consisted 

of virtually every species of fish represented in the catch. The 
following table shows the amounts and species of fishery products 
taken and their mode of capture: 

Fisheries of New York, 1926 

CATCH: BY GEAR 

Pound nets, trap 
Species Purse seines Haul seines Gill nets nets, and weirs 

Pounds Value | Pounds | Value | Pownds| Value | Pounds | Value 
PRUETT COG eee eee me a eee cee fee ee I be ol So Soe ale Ue Ee See 16, 800 $668 
LAIENGAAESE ee ne EE |e mR Hee (Re 1, 256, 950 |$18, 958 | 23,720 | $1,155 | 259,756 | 4,014 
IBID GR ea. 5 ee eee 9, 250 | $2, 661 1,005 250 | 42,345 | 8, 541 39, 820 7, 317 
[Mitty ee ee ne he Se 2 S| 52 eS BE ee a Doce Ue oes oe 90, 205 4, 910 
oa Ree eek Seb SS 350 53 997, 763 84, 258 

ee ee Oe ee BO 092 |b 10821 |= sae ces | ee 
Catfish Nt DU OAS s es 2 alle sy cea ee ah G5 O20 Fl hat 840i |b eels ae ea ae oe sl a 
FL eg aE A I DT roe S| ene Pee | Seen Pes Re ee eee 51,107 | 3, 555 

Modmoeeaees oS. srs ose te |e ee | al ee see Be 40 
PRCT Re tee a nan =| eo) ee reel) SBS LOO| | 2,022) ee Se 1938, 154 30, 168 
Ibi Ot a 6, 000 400 | 689,083 | 47,1382 
RGR VLEs bie ee ne a ee el ee en nn | See aeons | eee nae eee 2,115 69 
TREC ee ee eee EE ae eee sl ere eee 1, 715 86 
TB igyshor ee Se eA oils ee ee ed ere 2, 300 35 
PENG ROLYa SAU 5 sone oe el ee ee ee | ee | Ra ee ES oe a a ee 13, 147 586 
King whiting or ‘‘kingfish’’___ 3, 050 458 58, 936 9, 653 
Minckeneles ss =" 2522 o so eeee 50,400 | 1,655 | 634,538 ; 45,968 
MMieHiiad Ones» aaee a eae a7 95800) tela tid i) 65; 000%)" i) 0005.2: == -|- 380, 070 2, 584 
VEO Seen ee eee en ene e Peers) SOFO(oaliia O0ms | aaaa aslo cae oe (oe ee Oe Sele eo 
Minin CHO Psa en ane |e Us | ee 4 S,'S00s| beeolan~-s=5-215 oe 22 |e Ee oes 
TEU es Se EOE SS | el (a ee ee ee ee eee 7, 853 | 301 
TEtayr ata rok Satie rh hg a I Ee a ee ae reread eee! pee cae 5, 600 325 
Scum Onsporey_-—_--~-------- = 2,775 425 | 385,421 | 25, 103 
ESN] BYE SS a ee all SALVE Ye hat (ta el fe eS A) epee ee 162, 767 | 17, 737 
SSE OM eS a el ee | ee ree | eee nas) epee Meh ee 30, 084 572 
(SH oes \G biog Oa eee 202, 661 | 48, 560 10, 059 1, 741 
RS Eternia eam me re ee Be meee eee el 5)! 8 Fowles |e nen eee Ewe oo eee ee eee 15, 763 408 
Silkversidesronsneanimces: e225 [ue see ae nts See 58700) ler Oly aaa ane eee ono 2, 500 100 
CEOS Ce eee ee tt a See ne eae As oe (Rees Lee A See Ses ee a= | eee 40, 240 1, 207 
ten ee Ree eC Oe 3, 687 | 378,389 | 22,303 
Squeteague or weakfish 24,528 | 658,217 | 62,354 
uripedshass =. sees t 22222 3, 687 29, 942 6, 625 
(Sheba e{e 0 6lge as Sa ae a ee ee 1, 404 1, 672 278 
BUHTOCOMMOGE = ce ass in ase 8 = SS ae ee ten |e eo eee eal ea ae nee pcaste aoe aces 80 22 
DUUKOISS see anne earm cesses UE | ogee ere. | Se ete cic 
RS Cara Lies Lee eee ee ae er || Ry YR Wee | eee ee Pee Ph) oe he ODP es 2 Se ee | eee (Re ee 
Sarge Ea Sb a rae Fea Ee | SE ~ Ie Le |e ne eee 12, 900 390 
AMS initia. 5 SAS ee eae 15 40, 862 3, 293 
MnitnibLO-OVeEd UT ACKGLOle =e = | tea at Dee ie | Re era. pate S22) 2 Noa Die ee so eee 16, 890 1, 166 
Marea LOG! Bprango Se Otek he eA es ee Ce ee ae es ee 5, 100 | 207 
Eitrer eo eNOTSEACK Priam see |e a eee ee nena St eet eee ee ed Aa 11,942 | 1,959 
AVANT Shee ee etre ree ee eee Ea AS10014, SL ZOOR Gass tae eee eee ee [oe ae nae 
iWhite'perch 2io2-=..15..22_----2 1, 535 1, 250 | 200 
Wire ee ee. Se NE ie Se eae lee AR BAe doe foes | 2a 581,764 | 13,510 
Yellow iperch: <2 .-4-_.52...=.- 231 100 25 
IVinedianG Sctapiisn.- 522 sei r be Si ee a See LOOSE te 5S eee ale 2 539, 281 3, 906 
HAD GSUOUSE se soso ne eee ee Ree eee a Seabee eee (Soe senna |P eee eae 10 5 
SOME See SS ee ee a ee ee es ere ey Pe a Cie a bya ee 539, 463 | 35, 295 
TEC E RG LSS MO So SNe gE a ae eee [Eee Se 9 (ees ire Sa See ei el | ep ae Le 490 1 

OU ee ere eae eae esac 11, 388, 309 |106, 591 |1, 743, 509 | 66,936 |721, 722 | 96, 617 |6,909, 138 | 440, 054 
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Fisheries of New York, 1926—Continued 

CATCH: By GEAR—Continued 

Species Fyke nets Otter trawls Flounder drags Lines 

Pounds | Value | Pounds Pounds Value 
2,715 | $104 

20,903 | 2,810 
14, 482 2, 813 

eee 2 |) eek N 4, 000 120) |2222 2 | eee 
13, 552 BRO TD ees soe | ee eS | ee 8, 993 1, 380 

741, 620 | 13, 640 122, 051 9, 555 |5, 871, 380 |320, 630 37, 354 3, 060 
eee nee Set eaten 15, 873, 000 |564, 836 |1, 015, 680 | 26,670 | 131, 100 5, 770 
A BOONE NER Ears 154, 350 | 5,939 12, 500 440 7, 280 501 
anes | Rete 7, 651 2, 639 2, 730 $0 |2 
Sete ae | See Se ene ee al (eee ee eres | ee 100 20 

DAM YC) Es) os) cee pene opm DL tl RI EP yc TS a | scot «ae go pm ET 50, 300 4, 500 
Marmmichogs ss slsee sen eee 100 D5 ile oe see Oe |e ee ee 
POU OCKA BA ae ee Sea eas | Ee 59, 760 | 3, 581 1, 350 25 33, 500 1, 160 
acuD ve prey BS 3 RMT wll ape Se eee ae Hes 8 sll ee ae SUS ey ole ee ea 52, 215 6, 635 

Pee tt Ae eS at RR ee ee 35, 335 6, 535 
Srmoteseae ODAWOA Kisii ses | Reales oc da rie ags | eee eee Oe | eee eee 14, 240 2, 135 
Striped! bass! 8 a as 
SUCKOIS2oaen eee 
SUN Shot a= lees EE eee oe a 
Tautog-= =e 
AT efishe eee 
Tomeod or frostfish_- 
‘Lonicodimoesass nes eine 
Wihiteiperches22. 2802272 a 2 
Wiabiting S55 ee es 
Yellow perch 
Mixed and scrap fish________- 13, 502 306) |! S255 2 SO oe ES See ee eee es ee | 
MU ODSEOLS® hee ee Fk se ara eal ah ee Ss SY re So 100 26 ln obese ee | eee 
C@rabsh ard sy cece. Ls 2a is Tapa Ce ee eae Se a | |e Seo ee eee 2, 000 100 
Scallops tse. te 21 lee Sy Ae ae ean AS SAS ele ee Pe ee ap Be 16,914 ||| 4,310) |baa Se eee 

A Day 2 |r OR Seed etd 8 2 906, 787 | 32,076 |16, 815, 472 1620, 591 |7, 754, 424 |377, 274 |, 520, 830 | 249, 010 

: Scap, dip, and Harpoons and 
Species TORIES spears Eel pots Lobster pots 

Pounds | Value | Pounds| Value | Pounds | Value | Pounds | Value 
rele Ess Byat 2 S San ty ode, PARP Ener I (a ial | Pe 
Carpees 2 Seuae se. Fre ee De Obs aA HOO Tie Santee nee 
Catfish and bullheads__.__.-__- 1, 716 PR i ae Bae Ee 
1 Be) IRE PRE aes tS ete a aid 55 12 | 33, 720 | $5, 210 
VMN OWSSaeesi i dee eee S60 423 086)|sea tse eee 
ANTUITTAIN CHO Peer ete tae | ne Be ee Se ee el 
Sea basscoS ee ch ae ee eae eee Seale a le 
SUCKErS eee = Sees Pe! as ee ORT AR seo 6 a | eae eme | Meme eeenrs 
SUN fish epee hee cer Seer OND eI Obi |e oon eo eee 
Swordfishe so) ss 8 60, 809 | 11, 391 
PRomeCodtorirostiishee etre eee mee ml cma) eam 0) epee | reapers 
Wellowaperch sats t 2 2 SIG T | Anal SSal> ae sen ee 
Mixed and scrap fish________--- 150 SO Saeed |e 
NEO) oc] 5) Shaye Be eR lye arep pe  |Le  IP A Meee Merde te a leet ee 
SET LTTD 2 Bea ae 2 ee 654007 M1254 000 Ree a eee es 
(TADS; SOltss ea ee eee een 979 BSH lean a ee | ee 
Clamsisoltee ene mete eee 33, 400 9,055) | beens | See ea eee Ie ee 
SCAMODS OS Ven ee ee ee ae 4 AOA sl pul S10 g| 2 eS eee ee ee ee ee 

Potalwiee a. Ak Rd 146, 856 | 24, 167 | 94,529 | 16, 601 228, 860 | 28, 199 481,108 | 134, 286 

Species Scallop trawls | Dredges Tongs ieee meri 

Clams, hard: Pounds} Value | Pounds Value | Pounds; Value | Pounds) Value 
LETH NCOs ge oes wt | Be veel by Ch oe eects se Aes 360, 960 |$173, 962 | 157,192 | $74, 950 
IPRIVAtOY eae he ee epee ee cP eS | es Se 68,888 "|| 42, 484 2 -. = 3) eee 

Clams SOftoe sy re ote ell ome ea al ear ere ce er ee CORE |e cnn | ERS a 230, 820 50, 491 
Skimmersiorsurfclams 4| 22s |e ee Sa a 69), 112)| 15,436) |2-.-_ 24/2 eee 
IMuussels leis S20 a Oe ie ee lige Ba | 210, 000 S10%200)) | 22s ee | ee Pease see 
Oysters, market: 

PUD CE: FE Se SaaS sale es eae 700 175 1, 750 350 38, 500 500 
IPEUV Ate sas one ete ee | ee ae | Ee eee 6, 994, 365 | 2, 066,947 | 124, 950 43700 |lozosceees | eee 

Oysters, seed 
PADI: 2 oe oe ae a ee ie a | 214, 550 
IP TIV ALCS fetes | co eee Pee eee | 224, 000 AONGOD | 22a ee 

Scallops: | 
Baynes Fo aise Sa We =| Pana yas | eee ee 295, 488 G0! 443 ise aee S| Se ee | eee leezsesses5 
Seg saer es ieee 494, 472 |$126, 367 556, 578 L873 2B )|=2 202 2 SL ee eee ee fee Set eee 

Miscellaneous products | 
(for suit) oo ee ee |e es eel | Sas No | Rn eee 12, 000 14, 300 

Totals 494,472 | 126, 367 rs, 281,131 | 2,354, 626 | 830, 210 | 315,107 | 403, 512 140, 241 
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Fisheries by counties —F ishing was prosecuted in the waters of 20 
counties of New York State in 1926. In value, the fisheries of Suffolk 
County were most important and accounted for 58 per cent of the total 
catch and 66 per cent of the total value. New York County followed, 
accounting for 31 per cent of the total catch and 16 per cent of the 
total value. Nassau County ranked third, Kings County fourth, 
and Ulster County fifth in value of catch. The following table 
shows a summary of the fisheries of New York by counties: 

Fisheries of New York, 1926 

OPERATING UNITS AND CATCH: By couUNTIES 

County Bee T Vessels ae oie Products 

Net 
Number | Number | tonnage | Number | Number Pounds Value 

PRA Vises Seta Sa a oe DIG hens es! || Sea | ee see 13 17, 095 $1, 985 
[SiG 0k ee a eee 1A ae SPIE TE 5 SES 3 5 3, 400 1,7 
MOMMA se— + =+2.c200---2.-5. Cth) Suey ee oral Eee 1 21 46, 919 4, 688 
RE CHESS eee = ee Ne SEL a ee a 15 32 129, 969 22, 220 
Oe 0 ee ee Sd See ee eee 2 29 30, 205 3, 507 
ISAS 2 2 ee ee 295 29 379 84 41 3, 460, 692 329, 471 
MON EZOMery 2-2-2 2 o a ee ee Spee ae oe Ses SOE 3 5 
NSSChiit ll 2 ee eee 331 21 284 62 178 1, 900, 871 421, 754 
INP we Vonks: 2-28 925-2252 52 230 16 1, 121 11 2 | 19, 017, 748 835, 229 
(Oe ee eee fl eek ee el ee 4 | 26 7, 663 14, 695 
1? (GUND E Nin Sere se ee 3 line gee | pen nage be eg bee | 3 1, 875 260 
(QU ee 2 ee ee ee 19 3 41 1 5 148, 410 16, 470 
Rensselaer. se Pen 3 AE LH ee eee ee | ee er 1 16 27, 092 3, 581 
ICHIMON Ge as ee ee 12 1 10 6 2 74, 300 10, 300 
ROCKING = see ee ee 22 ae AST xe eee |e ete 5 23 32, 299 6, 319 
SSEALOPR 2. Soe. Ss see ee SLC | eee TN S| i 5 Wer Ab 2, 456 
pehevuectady: A= 52 es (ees eee 5 ee ae eee 6 11, 629 | 1, 902 
Sirol keene an a ee ee 1, 643 148 2, 210 524 | 404 | 35, 451, 433 | 3, 408, 478 
US TOT ee a ee eS Bee ODN | ees a eee ee 22 | 126 192, 964 31, 317 
Wriestchester.. 25.28 60): |e eT | Ses 11 | 22 67, 269 | 12, 273 

Opal ese ss > ose eee 3, 131 218 4, 045 752 | 962 | 60, 720, 869 | 5, 128, 743 

INDUSTRIES RELATED TO THE FISHERIES 

Transporting.—In 1926 there were 82 persons engaged primarily 
in transporting the catch of fishery products from the fishing grounds 
to market, of which 18 were employed on boats of less than 5 net 
tons and 64 on vessels of over 5 net tons. There were 15 motor 
boats in use, which were under 5 net tons in size, and 43 registered 
vessels with a total net tonnage of 774. 

Wholesale trade —In 1926 there were 138 wholesale establishments 
in New York City and 18 in localities outside the city engaged 
chiefly in handling primary fishery products. The total investment 
in these establishments amounted to $4,573,747 and the cash or work- 
ing capital to $1,034,400. There were 1,886 persons employed, who 
received $3,462,507 in wages. In addition, there were 295 commis- 
sion men, oyster shuckers, etc., employed. These were not connected 
directly with the wholesale trade, and therefore the amount of their 
wages was not obtained. 

Prepared-fish and by-products trades —In 1926 there were 21 estab- 
lishments engaged in preparing smoked fish, miscellaneous canned 
fishery products, and scrap and oil from waste fish. All were located 
in New York City. The value of these establishments was $763,156, 
and the cash or working capital amounted to $176,867. There were 
235 persons employed who received $390,332 in wages. The products 
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prepared included 6,259,360 pounds of smoked fish, valued at 
$2,217,039, and miscellaneous products valued at $110,078. 

Following are tables showing the statistics of the industries related 
to the fisheries of New York for 1926. 

Industries related to the fisheries of New York, 1926 

TRANSPORTING 

| | 
Items Number Items Number 

| | 

Persons engaged: Transporting vessels—Continued. 
Onvhostsh- 2 eee ey oo 2 18 Motor—Continued. 
Ont vessolse= Stowe wenelet ne: oon 8 64 OT to s0iLons 2550. ee | 8 

———— 31) to 4) itens>: 2). See | 3 
Oba eek es cs. Sass 82 alto. obitons 2S 22 eee | 3 

=== 51 to 60 tons= 24.2 eee 1 
Transporting boats (motor) --_--_---___- 15 

=——— Totalic os S53 ee 42 
Transporting vessels: 
SE a ea ee ey ae ee 1 INetitonnare:2=-2 4 738 

INeLwtonnage > =< ee ee aS 36 — 
— Grand total@==: + ee 43 

Motor— 
Sto JO WOnS 2 mse e so hers ase 22 Nef tonnage... -. 2 774 
1 COW ons See ae ee 2 5 | 

: | 

WHOLESALE FISHERY TRADE 

Greater vues of 
reater 

Items Ber eee Nim SodE Total 

y City 

Nishablishinen tse eae eee pe eo ea 138 18 156 
Persons engaged: 

investablishmentsss-2. soe ones eee eee a eee ee Ree 1, 534 352 1, 886 
Not directly connected with establishments--_-_-_--------------- 23 272 295 

Wages paid. in estapushiments=". los se5 - oe teen eee ee $3, 205, 845 $256, 662 | $3, 462, 507 

PREPARED FISHERY PRODUCTS AND BY-PRODUCTS TRADE 

Items ' Number 

IDI AP\ DNB in OUD. = — one a ee SS ee EEE | 21 
Persons engaged -_ -_ 235 
Wiarespaidi: 223 (ese 2 Sees Ser 5 ie eee ae aes enna aoe ee eee $390, 332 

———— 

Smoked fish: | Pounds | Value 
Batterhshis. 2-4 5A2 24 oh tek nck oie 2 bs ee Ee ee SE Bee ese 250, 400 $88, 600 
(abr yy ee a ee ee ee aS ee eae 387, 000 148, 020 
Cistoess a et ee Sa ee Es See be ee eee eee ee 1, 088, 500 383, 035 
10/1 pear Oe et PORE Ee 44s Skee ee ee Re ie 8 SS ee eee 40, 700 16, 280 
Pinnanrtadaies’ (Haddock heres) eee eens oe ee eee Sennen ae en eee | 1,412, 000 | 167, 085 
ereing ss 28 hace a ” pyres se ee SSE Ea es eee oe | 160, 000 | 34, 410 
WACK Orel es sirt ee Pepa vee so ee ee eae ee tee eae ee 101, 720 | 23, 130 
Salmon? {825515 155)_ SSIS ECR) AS Oe eae eee Re Le ees 2,256,540 | 820, 622 
Spoonbiullcatsts 22 ee as ee oes eee ee ee ey a ee 50, 000 | 42, 500 
SSULIES COM teen te cae eee we ee ee ee ees ee 511, 900 493, 167 
Other figh®s 23 e-2 S4  s oo a te AS Se seek 2 ee ee Sie ernkiere 600 190 

| 

Totaled: SF eye tse © SP) Ss PENSE ee ee LL er ee SS ee eee ee 6, 259,360 | 2, 217, 039 

IGiseelianeous;progucts!t 2-222 ee ee ee ee ee eee ee ae eae pee te Fa 110, 078 
| 

1 Includes the following canned products: Whitefish caviar, sturgeon caviar, cisco caviar, cisco roe, 
salmon roe, smoked salmon, smoked eels, pickled eels, canned (pickled) mussels, turtle soup, turtle meat, 
terrapin stew, terrapin meat; and dry scrap from waste fish and oil from livers and waste fish. 
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NEW JERSEY 

The fisheries and industries related to the fisheries of New Jersey 
employed 6,000 persons in 1926, which is 4 per cent more than in 1921. 
Of the total, 5,134 were employed in fishing, 23 on transporting 
boats and vessels, 640 in the wholesale trade, and 203 in the canning 
or prepared-products trade and in menhaden-reduction plants. 

The products of the fisheries amounted to 73,299,123 pounds, valued 
at $6,254,264. This represents a decrease of 24 per cent in amount 
and an increase of about 5 per cent in value, compared with the amount 
and value of the fisheries in 1921. The decrease in amount is due 
mainly to the smaller catches of menhaden and squeteagues or 
weakfish. 

Of the total value, oysters accounted for 53 per cent; squeteagues or 
sea trout, 7 per cent; clams, 5 per cent; butterfish, 4 per cent; flounders, 
3 per cent; lobsters, 3 per cent; sea bass, 3 per cent; and bluefish, 2 
per cent. Of the total production, oysters accounted for 35 per cent; 
squeteagues or sea trout, 10 per cent; whiting, 10 per cent; butterfish, 
4 per cent; flounders, 4 per cent; croakers, 3 per cent; scup or porgy, 
3 per cent; and cod, 3 per cent. 

Operating units—The catch of fishery products in New Jersey 
during 1926 was taken by 2,187 motor, sail, and row boats, 255 motor 
vessels, 93 sail vessels, 16 types of apparatus, and by hand. The 
following table shows in detail the vessels, boats, and types of 
apparatus used in 1926. 

Fisheries of New Jersey, 1926 

OPERATING UNITS: By GEAR 

| 
_  |Pound ote 

liems Purse} Haul! Gil nets | Fyke Hpeelieaccs Bag | Stop | Dip | Cast 
seines | seines| nets and | nets 4a nets | nets | nets | nets ® gs 

weirs 

Fishermen: | 
On boats or shore-_-- 163 156 50 559 24 128 13 3 
ONISVOSSOIS 2 2-2-5 -— an) Cae 98 {57 Prensa ee aa |e a eee 

40 ojici eee oe ee 497 156 148 612 24 128 13 3 

Fishing boats: | 
NG] te) ee eee 32 Siiticoeae es 325 10 20 eee Ee eee 
Gineret setae a 43 bY fal (2 ae a 24 6 74 a Ie oy ee a SE 

Fishing vessels: 
Motor— 

5 to 10 tons_____-- yen eek ae are 3 CPS aa er a ee 
MstoeO LOSS 4 - =|) a ee ea 15 8). bance see een eereealeeeee n= 
CAWTIGIS Ta Rot ake Me ies )) RCN fee” SaaS See eee ee Qirlec aces SEIS Se eee eee Sak obs tee ae te 
PALTZ Hoy etek ES a VS ee ee ee ee eee eee (See ee See a Peers 
HIM NOLEN 01: ee See a (te, aes es ee |-------|-------|-------|-------|-------|------- 

Migtabens wht s Bie | 30 (Si ETE Midepra eiod SR a 
Net tonnage_--- SHBiIE Aes | 350 GT | ee ee eS |-------]------- 

Apparatus: Number__ 198 | 2,129 | 45 (}) 36 64 13 3 
Length, yards____.- 5, 250 |20, 970 |346, 569 |__-----|------- ee eee POMORD) (etal - = ae 

1 Number undetermined. 
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Fisheries of New Jersey, 1926—Continued 

OPERATING UNITS: By GEAR—Continued 

Spears E Lob- 
el Crab | Oyster | Scallop 

Items ons pots ao dredges dredges |dredges 

Fishermen: 
On boats or shore-_-_----- 42 OL" 1780 eaeee 46 2 
On ‘vesselS222-s 22220 5 25 S| eh 2y ons = 6| 1,991 9 

Wotalesebesdeayes ss Sos 42 53| 178 | 6| 2,037 11 

Fishing boats: | | 
Motor. 3-2-5 4 Soule Duss 17 1 
Others? ee onsen se 33 24 | 29 peewee {iy ieee ae os 

Fishing vessels: 
Motor— | 

Sb tomlOstons 22. =. 2 asa se ee 1 58 2 
D1 GOMMbOnS 2 = ke es | eee me se lens omen 1 7 1 
Pi OVO TODS 22+ eee |e A ee ee eee Se Seer Ee A 8 0 ee 
oto OsPON Ss on eee es |p se osen| Seo c ean nee oko ae | See os 
41'to 50 tONS see eco) oe See eae eles soe ee ee ee (Ee se) ee 

Mpialecas pense ee |e peewee 2 161 3 
Net tonnage. 22-2 222 |Ys 35 Giles PH |e akin 31 

Sail— 
BR tO OPONS 22 saseek. SECU o = 5 aes le ae ae re 743) | eee aoe 
ld For 20 tons sea s> <4 2222/2 || Bee = Gif | aacteceee 
21 to 30 tons 
31 to 40 tons 
41 to 50 tons 
51 to 60 tons 

Apparatus: Number 
Length, yards 

Tongs | 

Rakes, 

Catch by gear—Pound nets, weirs, and dredges were the most 
important types of apparatus used. The first two accounted for 
40 per cent and the last for 34 per cent of the catch, or approximately 
three-fourths of the total catch made in New Jersey. The catch by 
pound nets and weirs consisted of virtually every species of. fish 
represented in the fisheries, while that of dredges consisted almost 
entirely of oysters, with a few crabs, scallops, and clams. The 
following table shows the species of fishery products taken and their 
mode of capture: 
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Fisheries of New Jersey, 1926 

CATCH: BY GEAR 

Species Purse seines Haul seines Gill nets Found see and 

Pounds | Value |Pownds| Value | Pounds | Value | Pounds Value 
ESA GPEC TONS 5 SASSER Sip ar oT cee IES ee | ee ee (ee ee S| ee es Eee 18, 268 $665 
AIG WIGS Sea ae ne SOE TE el ee 251, 900 | $7,230 | 89, 000 | $4, 182 38, 650 i ilies 
Te kyicrots) oe Re Sa aa ne ee 158, 600 |$33, 120 2, 400 600 141, 010 | 35, 220 85, 201 16, 453 
SOTO meee ee eee oe eS 17, 400 400) |=Seee sce Pees 20, 000 1, 640 171, 860 15, 709 
SIT HbORUS Dee ses e Fee td 200) |"e $0; 49 On| eee eee 40,998 | 2,746 | 2, 956, 049 226, 797 
api) 5 SO eS ee es 148, 195 | 24, 231 300 BO es = Se ee | ae ee 
CHIT ES ole = 20S Se a Sees Bl te ee ee Se 26, 488 DF OSI) |e eS oe ES ee Se IAs 
CLT) OFF Laine SRS EE EO ee ee Eee ee eee ss 1 2, 600 208 1100 8 
Cod 385, 691 24, 674 
Crevalle 2 2, 000 90 
Croaker 596, 774 34, 038 
Drum 

31, 100 909 
12, 700 380 

Eels 12, 031 1, 138 
Flounders 611, 371 50, 720 
Goosefish 800 16 
Grayfish 4, 640 278 
Hake 444, 220 9, 298 
SENG iyi eee eae ema, ell |S ROSE Te bee ee wclen Ree oe 2 235, 665 7, 030 
ISIICINGINy SINE GIS A See ot ee See Td Ee See ee ee ee ee ee oe ee eee 5, 489 219 
King whiting or “‘kingfish’’_|__________]:_______ 4, 000 550 100 15 25, 894 3, 738 
Miackereleeaees = = Fe 1, 421, 652 98, 399 
Menhaden 5, 047, 407 18, 231 
EONS cs Cpe ee eee yee |e ae ee | es ONOOO) GB OOO. ane. es ee ae ee la NI, See es 
OURS pee 8 en ea sl 3, 900 125 
AGU GCK Sa ek a et ee 22, 860 1, 230 
Pompano 225 83 
Scup or porgy 531, 343 32, 376 
GND aSS eames coi ook 131, 800 | 10, 600 800 80 200 16 726, 298 72, 066 
SUE, TO) ON ee a | | |e ee eee [ee ee eee, ae Dee 23, 100 684 
Scola eee ed eee | eee 27, 793 7, 949 460, 857 |116, 943 63, 830 14, 672 
SLUR TL 2 5 SEE RE SE aa | Se Se ees ES Ce ee ee ey ee 47, 110 1, 323 
SULVeLsiGes (Or spearing.- 9-222 |he se ee 25 OOO Fares ORDO Ge eee AP I ad ea |e te 
SUG IN SS ae ee a ON ad aoa Te hl [en ey | aa Fe, Cot V8 Co (ee 45, 246 1, 293 
HSH OYE TSUES) o1 TOGVERCY (ey (3) [ES Beets 5 eee a fie Ee ee ee 210,000 | 1,000 2 3, 492 754 
SO Geeee ne 20 Ao Le ek 6, 200 322 9, 100 410 110, 402 5,975 | 1, 058, 326 66, 421 
Squeteagues=22-- 2 2, 043, 200 | 99, 448 | 55, 000 4, 730 700, 330 | 52,111 | 4, 254, 157 278, 929 
Sinipedhoassa= ses ae Ce ewe 7s ll eae oy ge = 22,550 | 6,077 17,500 | 6,050 2, 384 586 
Sturgeon 2, 142 547 3, 309 921 
Sturgeon roe--_- 380 580 110 160 
SHORES eee a eI Se Se A a ea SO ae ina a Cy dais (eae See ee ee ee) are eee ee Tee 
PINEAU EO peers nen ees SN BOO, de OGu l= seeee ee as 8 Aye ee ul 13, 889 1, 089 
snbimiple-evedsmackerolarss|" ee cae all fy: aha Bebe a Py eee es ee 105, 038 3, 498 
SLi aOMnOrseanaAckere lass! oP) eee RES eee ie ee 30, 450 2, 942 
MEN TOME C eee mere ene | See aia ee 28 || Saeed 33, 350 4, 550 7, 500 1, 475 2, 885 215 
\pilebiriayey Se 0s Bas Be 2 | ee ee ea eee 2 ee ee ee 6, 000 180 | 6, 929, 124 142, 063 
ello waperches 52). Soe fe ley SCL 2 ae 10,000 | 2,000 LO SO |p FO) [aes Segal er ee ee 

rabs: 
TESORO a ee A cae a NM eee SEIN 8 IR aly De Se Benn Se ae Hye ae | | wae (he 1, 000 25 
SOS GAs | Se SCN Se 2 ee eek ee ao eee 2, 000 LS OO | ae =e eee eee |e ee | ee fee 
PGR Ts poe ne ieee eA ele ale Re SET RE AI Cee ee Oe NE ee 2, 248, 000 10, 856 

SSE Tae ap SN ae Ne SE Ee i ye |e 1, 035, 264 | 64, 577 
AUTO Tig) SR 3 a a gs i TE Fle 8 2 Be DF (EN en [hed eae Yl 4, 618 117 

Ui Noy he ae ee) 4, 921, 900 |262, 313 |794, 451 | 86, 363 |2, 762, 432. |278, 139 |29, 263, 470 | 1, 206, 967 

1 All taken in Florida waters, 2 Taken mostly in Florida waters. 
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Fisheries of New Jersey, 1926—Continued 

CATCH: By GEAR—Continued 

Species Fy mors ea Lines Minor apparatus 

Pounds | Vaiue | Pounds | Vaiwe | Pounds Value | Pounds Value 
} 3 1,400 $840.52 2 | 

241,030. | 62, 754 |. <-23) >). Soe 
298,,400:|' 22,.007|--.- =._-=* | eee 

Ee SRS) es 4130, 544 $25, 748 
Ls eyo Ca 5 1,000 50 

Cero} onkine fish 22036555 Seen a eae Re Pa ee ee bene ie 8:49, 856.) 4:788)\| oo. 22 | ee 
Cod: - Sc. aca 2S Led ae ee ee es BS ee eee Bere iL, 766, 600\| 81, 446 |: eee eee 
@revalles 2166 Boe 2 bbe ce ed 2 ee | 63,000 00 >): =. <= ee 
@roaker += iit 2 Se ea Pe ee ee Bl 744, 046 | 27, 302 2495200) 133582) \|22 22 eee oe «| J) eee 
Drum, red 3 

King whiting, or ‘‘king- 
Lads) sees LA's Se ee eee Oe | | er aed ee 2, 261 230 870 | 13) |). oS eee 
POU O CRS ey ERB fh Ue ES | 28 Tet See ane ome Se eee ae a 2e 450 | 14 | ciel. 
RECISH AN DOI seme ea eae eee, ess aii oeel (bed Ste ot ef on | 3 5, 850 484 |. 22>... eee 
Seuplomponsye se sae amen ae es eed eae 93-310) \) 1,153) 2445495) |e O18 1/5 ae aes ee 
SULT IE COR. a. 25 0 ee ee airy i eee \ os See 126;.559) |), 767>|1, 104, 850) |, 765542510 52 ee See ee 
Sharkserey eee ee EOE Siar Veet Lose |e Cea 2 oe epee | 1, 600 AQ) |.-¢ 222 ea 
SVS foc aes ra. A oc RE ences (Eg ee ental 18 at 8 ; 2, 200 38. |2. sane. 2 
Spanish mia¢ckerelass. ill ee eee ee. eee ee ae eee 6 500 60. jac 222k ee 
SPObee Sas See fs eat |e ee a ee 8, 076 418 25,600: |, .2;426 |. 
Squetespuess- sa 1, 300 100 2, 418 14674, 116;'280' ||, 12;,73¢.|__. ee 
Stripedbassee aes PSRS25i1 |S Dap pase ees eee ee 7,900. || --2,,000)|)2.32-225-5| See 
Stirgeont= ses es ees sees |e Sees oe 1, 949 180)". 20. Ek NL. ed IE ee 
Suckers*_2 Baru ees se 1, 000 0] ee ae 2 eee |e ee | A Se 2 A 8 1, 750 350 
“TOE Crna Wh oN ROTOR LY fat 97 cad (ea een] al A eats) DOES Saw" | 6,340 515: |e os) 5. 2a nies 
Tomcod or frostfish _______ 500 3107) ee eee 2 oe Le oa e|L ol | ee ee 
ebiuns or Horseunackerelses 2 ec ae e OE  e LO1,970))| (6;:602)|2--2 222-25 ee ee 
Wihitepenrch 2 ses seen ee 69; 300: |° “ONG45e)2-b 325" eo ee |e ee eee eee 
Wellowsperche 2d: 222i 2. 6, 250 O25 Washo soo 2) eA ee ll | ee ee 
iODSCCLS => peo EE | oe ERE Ee (Cre ee 13, 481 375 ess bee 5|2 4 ee ee 
SHUM Pe woke we Fk A Eee Ce 9:36; 276: | R758 ee Pee | hae Nt ee eee 
Crabs 

LAr CORRES see APES LG SRE EE | oe CAN Pa eee ee 11,000 | 1,200 1°12,000 1, 500 
(SIO) 8 ses 2a See Spat 2 2 FR SS bee | ee NE ea aa | ORES Tp re yee 10 4, 400 3, 100 

Said: = 22h oa 2 ee 3 Pe ee 1, 000 50 Wi aacccoson| So 2tce|teee es el 
irtles: eae So EEC 7, 951 S44 be SE Be ee 1, 200 149 11 3, 550 429 

hotalee cess = Whe 2! 378, 594 | 37, 254 |2, 986, 984 |183,176 |4, 336, 871 |305, 969 162, 244 32, 197 
) 

Tongs, rakes, 
Species Eel pots Lobster pots Dredges hoes, forks, 

and by hand 

. | jl 
i Pounds | Value | Pounds, Value Pounds Value Pounds | Value 

Oathshy- se reune eae nonn eee 600 S00h| ee oes lecawetce |i ease ut ee ee 
GIS: es, Beata” SP EAATS LOSEZBO MAGS SOD). |S wees ees ee eee |e So I ee | eS eee: eee 
Wea Wass see oe Bh at) ER |e eee sO Dbsas | set ee ee ee 
Tomcod or frostfish_.____- +600 BD) oe NE ee ee eee, Sas 2 ER BIS eee ee 
IOUSECIS=* acer ber soe ee eee ee ele Cee ee W629, 'S05' |) 190/474: pt Ee a eee ee ae 
Gralos hand sees en er lake eel ane 6, 666 600 | 30,9001!) $2) 500) hae tes eee 
Clams, hard: | 

BEGUN Ae al a a S| ASN eh Dal Shes tell 0 lee TG 11, 200 5,600 | 602,664 |$291, 870 
RTL yates nen Sele oes ees Eee ee |Pesee eae eee Ce | 9, 144 5, 000 14, 240 7, 000 

Clams ySpit-se sas = ee ee en | ers oe soe oe | i = sd eee Yee eee eee es JS eee 144,600 | 25, 350 
IVMISSGIS = ee se cere ee Ee: nd a Sl ee ee ee eee Se | cee 47, 000 560 
Oysters, market: 

Piblicks se ye urate a eee Es ons ore lee es 4 = ells REN | Se Bee ors Sl Ls | 67,424 12, 563 
IPTiVateosoe eS 23 ee alesse eel ee ee le ee ee 10, 686, 032 |1,926,46@ | 451,689 | 107, 531 

Oysters, seed: | 
Piblics 34622 Se tee lea e ieee ae ed es Se ol eet” 2 | 13, 827, 947 |1, 188, 470 822, 500 55, 448 
PEIV AL eee oe ae See We See aE) See Re ee eee | Rea se IE Anse eee 93, 100 6, 740 

SeallopstSen ss ce ees 5 ae eee ee ess |e aes | Eo Lee | 47, 436 MG (et) ee eee | Sas 

TOtalute tees vue ee 199, 480 | 19, 497 | 641,821 | 191, 609 | 24, 612, 659 |3, 143, 718 \2, 243, 217 | 507, 062 

3 All taken off the coast of Florida. 8 All taken by stop nets. 
4 All taken by stop nets, except 4,800 pounds, ® All taken by a shrimp trawl off the coast of 

valued at $972, whieh were taken by cast nets. Florida. 
5 All taken by cast nets. 10 All taken by dip nets. 
6 Taken mostly off the coast of Florida. 11 All taken by gaffs. 
* All taken by spears. 
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Fisheries by counties ——Fishing was prosecuted in the waters of 
14 counties in the State of New Jersey in 1926. The fisheries of 
Cumberland County were most important and accounted for 35 per 
cent of the total catch and 51 per cent of the total value. Ocean 
County followed in value of catch, accounting for 18 per cent of the 
total catch and 14 per cent of the total value. In value of catch, 
Cape May County ranked third, Monmouth County fourth, and 
Atlantic County fifth. The following table is a summary of the 
fisheries of New Jersey by counties. 

Fisheries of New Jersey, 1926 

OPERATING UNITS AND CATCH: By counNTIEsS 

k Fisher- | = | Motor Other | 
County | aa Vessels Boats Boats Products 

| 

Net | 
Number | Number | tonnage | Number | Number Pounds Value 

ASD ae eee Se ae ee 432 | 10 | 134 145 252 4, 454, 143 $443, 946 
Iain, ee ee ae See a Od ane re |e peste Ae 3 3 | 46, 237 6, 300 
IBiiEling@pones= 2-2 tS oe a | 152 1 11 74 85 458, 619 101, 719 
Gri eines s aoe ee 8 | | ee, eee | a ee 1 2 25, 690 1, 760 
CT OTE) NW G2 ih 5 SS es i | 703 | 54 | 582 | 231 132 14, 490, 947 795, 197 
Gunmberind--- ee | 2, 359 | 229 3, 760 103 145 25, 794, 302 | 3, 174, 775 
Ghoucester.= 225-0 | Ii} | [eat eee Oe ee eee | 22 27 73, 767 14, 410 
CEU ee a 1 See See | 1 |L2 sie 13, 680 1, 505 
ERR BLO On. a2 soo te eee AS}| ee pee es | ape a ee 6 8, 345 1, 397 
IVIGTCOG =e Yet | ee is 5 2b ee |e eee 12 32, 540 5, 116 
Middlesex: * =.= s22's a the 1 | 8 3 4 31, 470 5, 616 
Monmouth: 222" 340: 225 fe | 532 15 129 | 232 114 14, 389, 938 704, 562 
Oceans See ea 590 38 | 240 | 311 121 | -12,942,-745 884, 194 
Bplerita et = he ok ‘ge Sha ad | DOA aes Spee ee ge | 69 89 536, 700 113, 767 

Mopal=—= 32 eee oe | 5, 184 348 4, 864 | 1,195 992 | 73, 299,123 | 6, 254, 264 

INDUSTRIES RELATED TO THE FISHERIES 

Transporting —In 1926, there were 23 persons engaged primarily in 
transporting the catch of fishery products from the fishing grounds 
to market. For the conduct of this trade 18 motor vessels were used, 
having an aggregate of 171 net tons. 

Wholesale trade —In 1926, there were 52 wholesale establishments 
in New Jersey engaged chiefly in handling primary fishery products. 
The total investment in these establishments amounted to $845,187 
and the cash or working capital amounted to $316,000. There were 
602 persons employed, who received $363,607 in wages. In addition, 
38 commission men, oyster shuckers, etc., were employed. These 
were not connected directly with the wholesale trade, and therefore 
the amount of their wages was not obtained. 

Prepared and by-products trade—In 1926, there were 9 establish- 
ments engaged in preparing smoked fish and miscellaneous canned 
products and by-products. The value of these establishments was 
$236,066, and the cash or working capital amounted to $84,000. 
There were 164 persons employed who received $86,509 in wages. 
The products included 1,052,800 pounds of smoked fish, valued at 
$496,015, and miscellaneous products and by-products valued at 
$248,071. 

Following are tables showing the statistics of the industries related 
to the fisheries of New Jersey for 1926. 

18536—29—_6 
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Industries related to the fisheries of New Jersey, 1929 

TRANSPORTING 

Items Number 

Menon: transporting vessels 23. Sas8=2 2-5 >. 2: - ok eee ee ee 23 

Transporting vessels (motor): 
5 GOW OOS a2 oe a 22 sn en eee arse ee ee ee ee ee ee ee ee eee eee 14 
110; 20;t0nS 2625. =2 2S ee BO eo eee 2 
Dito sOitOns 2 23. 52s Ae os ono oe aes ee eee ees 2 

Motalsce canoe he Se ee he hp ee ee NS nS ee eee 18 
INefitonnage. =<. -- 2 ee ee Sate eee ere en oe tee a ee 171 

WHOLESALE FISHERY TRADE 

- Burling- ae eee 
ES Atlan- | ton and umber- an 

Items tic Cape land Mon- Ocean Total 
May mouth 

HstablishimentSaa-—. 2225) = See 6 5 25 3 13 52 
Persons engaged: 

imestablishments: 2.2.22. Se ee 23 18 465 70 26 602 
Not directly connected with establish- 
MON tse. ae Ed Re | ee ee | ee 15 23 38 

Wages paid in establishments______.---_-- $11,400 | $20,040 | $256,301 | $70, 366 $5,500 | $363, 607 

PREPARED PRODUCTS AND BY-PRODUCTS TRADE 

Items Number 

Wstablish ments. ee see mee er Oe Nh ee 9 
PBrsonsiGheacod ce sees a mes ee Re EY ee Ed 164 
Wares paid a0 — 2-2. etsy iient wale Laceee! Sak eee a ee Rr ie $86, 509 

Smoked fish: Pounds Value 
IBUttentish 422. - eas on eee a te ee Ae ee oe ee 62, 500 $25, 000 
Garp a ee ce CUES EERO Ls EA ee Se ee eae 47, 000 21, 500 
@iscChesS 6-2 334- Sa Se eS Be ee eee eee 186, 000 80, 500 
GS Poe ce re ne ann Ste ee eet Nee pe e eee We ee ee a ee 2, 100 630 
MER@rrin ge oes ee eee 2 a a ee ee eee ae 12, 000 3, 000 
IMG ACK ered iets = ees ei Se ee a ere 2 2 ES ie eee me 2, 000 500 
Sabnone=- se ee AREAL ERE. Lie SO DL EES ER: TERI ets Die SRS ie 545, 000 239, 010 
SDs Ee ieee eR SE eRe eR ee meme’ fee eve’ Oe Cumte et es es ee ee 5 180 
ESHA 0 (107 0 RE es A ce a ep NE) ee ne ere ee ee ek ee 47, 500 59, 375 
WRT beH Sie 2 es SRP Ay ee ee ET i AS OAR PPE. ARPES 143, 000 64, 350 
CO eVs\cp allots eee es Ae oe ee ears Se ee een eae 5, 200 1, 880 

Motels: ste 52 2S ee eat oan OE OEE ae 3 ee a ee 1, 052, 800 496, 015 

Miscellaneous products: Tons 
Poanlirydeed! Gromioystershells)/a:2 22) == 2 Sek as ee ee ee 3, 493 41, 318 
‘Linies(drom oyster Shells)! * Seats ee a ee Tee ae 1, 122 4, 583 
Other pradiucts-!: 232.2252 ete be eae SAR aes eee Sea ee 202, 170 

Motel Fe eS eee oe Ee A es 2 eee | eee 248, 071 

1 Includes canned clam chowder and dry scrap from king crabs. 

PENNSYLVANIA 

The fisheries and industries related to the fisheries of Pennsylvania 
employed 647 persons in 1926, which is 9 per cent greater than in 
1921. Of the total, 198 persons were employed in fishing, 2 on trans- 
porting vessels, 336 in the wholesale trade, and 111 in the canning or 
prepared-products trade. 
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The products of the fisheries amounted to 734,775 pounds, valued at 
$43,287. This represents an increase of 24 per cent in amount and 
a decrease of 3 per cent in value compared with the amount and value 
of the fisheries in 1921. The increase in amount is due chiefly to the 
larger production of squeteagues. 

Of the total value, squeteagues accounted for 36 per cent; scup or 
porgy, 13 per cent; shad, 12 per cent; bluefish, 11 per cent; and suckers 
about 7 per cent. Of the total production, squeteagues accounted 
for 52 per cent; scup or porgy, 17 per cent; suckers, 4 per cent; and 
shad and bluefish, each 3 per cent. 

Operating units.—The catch of fishery products in Pennsylvania 
during 1926 was taken by 40 motor and row boats, 12 motor vessels, 
and 6 types of apparatus. The following table shows in detail the 
statistics of the boats, vessels, and types of apparatus used in the 
fisheries of Pennsylvania during 1926: 

Fisheries of Pennsylvania, 1926 

OPERATING UNITS: By GEAR 

Total, 

Purse : Haul | Gill | Stop | Fyke | Oyster | 6x¢lus- 
Items seines | Lines | seines | nets nets nets | dredges!) 4170 of 

| duplica- 
tion 

Fishermen: 
Onthoatsior/shorets sees |Pe ae Sate 58 24 2 bP beret Cha 87 
OntvesselSS2 = 52525-<e-2es 11 10) ee ese LOM eee ae ne lose oee os 90 | 111 

Thales. 2.2 e-nece: eae rb 10 58 34 2 8 90 198 

Fishing boats: 
QUOT Se eee a eee | lhe eee eae 2 4 1 ls | 5 
() (SOLS eae Pele, ak Cae] eee eee 21 12 1 Syl ese. e 35 

Fishing vessels (motor): 
Ey TOMLOILONSseesos ook secns|t eek ay jal ee Zit |e ee ene ce Ske eee 2 
TIL UOVAD) {HG} 1S | ree pi a ie as 1 eats a eS 4 | 5 
DARCOROOUOTISe ere ee eee 1G Eres ees | ere cetera ee eal [ese ger teet | OS Feed 4 | 5 

Tin 2) Se Se aa 1 Shee | [Sen ee (A a, 8 | 12 
Net tonnage_____-____- 28 314] sce BUCY Pee anne eine Anta 161 | 220 

' Apparatus: Number------.-. 1 (2) 19 107 1 175 Gy | Soe see 
Meneth;evands:2-- =< =. 2. 350) se2so5 = 2, 028 9, 400 Z200Y ase | Seouee aad 

1 Catch of these dredges included with catch of New Jersey and Delaware. 
2 Number undetermined. e 

Catch by gear.—Purse seines caught 79 per cent of the total pro- 
duction; lines, 8 per cent; gill nets, 6 per cent; and haul seines, 6 per 
cent, while the remainder was taken by fyke nets and stop nets. 
The catch by purse seines consisted of virtually every species of 
fish represented in the commercial catch, squeteagues and scup 
predominating. Lines caught chiefly sea bass; haul seines, suckers; 
and gill nets, mackerel and shad. 

[S meow ‘a\ 
i) 

> “2, 
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Fisheries of Pennsylvania, 1926 

CATCH: By GEAR 

Gill, fyke, and 
i . J e F . Species Purse seines Lines Haul seines stop nets 

] | Pownds Value Pounds Value Pounds | Value Pounds Value 
INO WIVES 3.20. Soe eC oer | ee as a eal eg ee 4,000 | $100 11,300 $65 

IBOnITOM ayo ene 

Flounders-- 
Mackerel__--- 
Menhaden __- 

Squeteagues_________ 380; 0008 | ie elas 2OOR niece ae a] anaes Od «| uN eA 13,000 240 
SUCK@ns meen cen ete cc se [sees See |e eee ee ae SES 26, 000 27858) | 22 oe eee 

Whiting_..___.__._. 2, 500 15e|s 2 fon fe | eyed ooo clay bebe Wh, sa: Hoel een a eee 

Motaleqseases = | 576,234 | 24, 864 61, 000 6, 758 40, 664 5, 889 56, 877 5, 776 

1 Taken by gill nets. 2? Taken by stop nets. 3 Taken by fyke nets. 

Fisheries by counties —Marine fisheries were prosecuted in Bucks, 
Delaware, and Philadelphia Counties in Pennsylvania in 1926. 
Almost the entire catch was made in Philadelphia County, Bucks 
County ranking second and Delaware County following next. 
The following table is a summary of the fisheries of Pennsylvania by 
counties. 

Fisheries of Pennsylvania, 1926 

OPERATING UNITS AND CATCH: By counrtTIEs 

County F sree Vessels Sobor yee Products 

| Net ton- | 
Number | Number nage Number | Number | Pounds | Value 

Bucks =< 2222225=+22=- ie fe Glial ei ee eee | rae See | ee 26 37, 941 | $5, 670 
Delaware mttaer eos Ua C ee fe es WN |e eee a|no- seed 5 6 16, 000 | 3, 020 
Philadelphisee ake = 119 | 12 SAK i a dees A 3 680, 834 | 34, 597 

To taleeeemeee ee 198 12 220 5 35 | 784,775 | 43, 287 

INDUSTRIES RELATED TO THE FISHERIES 

Transporting —In 1926, there were 2 men and 2 motor vessels, 
having an aggregate of 15 net tons, engaged primarily in transporting 
the catch of fishery products from the fishing grounds to market. 

Wholesale trade —In 1926, there were 41 wholesale establishments 
in Pennsylvania, all in Philadelphia, engaged chiefly in handling 
primary fishery products. The total investment in these establish- 
ments amounted to $908,300, and the cash or working capital 
amounted to $420,000. There were 336 persons engaged in this trade, 
who received $357,348 in wages. 
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Prepared and by-products trade.—In 1926, there were 8 establish- 

ments in Pennsylvania engaged in preparing smoked fish, salted her- 

ring, and miscellaneous fishery by-products. All were located in 
Philadelphia. The value of these establishments was $485,300, and 
their cash or working capital amounted to $130,000. There were 
111 persons employed, who received $152,279 in wages. The products 
prepared included 2,719,073 pounds of smoked fish, largely salmon, 
herring, and ciscoes, valued at $860,890, and miscellaneous fishery 
products and by-products valued at $86,395. 

Industries related to the fisheries of Pennsylvania, 1926 

TRANSPORTING 

| 
Items | Number 

= PSone ae Se ee | a 

VIOnROURERANISDOLUIN Pu VeSSOlSe 4 <2. eo seem SE ee cee eh 1G canes Seay eee EE See | 2 
BEANS MOC MPA CSSC lS (OTOL) = a aae ee eae eee ee eee See eee een aaa ane ee a oe 2 
TNC TRUDIITICN ON Ey NR se gy Zee TST Se vee eee eae ee Dee ety eke ache bean cece Saat | 15 

WHOLESALE FISHERY TRADE OF PHILADELPHIA 

Items | Number 

i ae = Le ee ae Ae | 

TDS DTOVAG east eyo ese eee ee a aad A ee ak ay eee fee ee ea ae | 41 
LELEVRSC@VEISL CEN ah gs Yeg31 6 [meme SS PE a Ee ee ae eS eee een 336 
Wye ofeik lo rs ae ele OEE Ss A ead ee a ee eran $357, $48 

PREPARED FISHERY PRODUCTS AND BY-PRODUCTS TRADE OF PHILADELPHIA 

Items Number 

TORS HE OMNIS aaa Pee em pane a a TS ee ee ee eee 8 
IBCLSOTISIOH ALG Oe ees nee eee oo) ee te ene an ee a 111 
VA GWEES eye NGL = ep a Se Se et he eee ate ee $152, 279 

Smoked fish: | Pounds Value 
ING SRS GSR AIR, OS es 8 ila, Ul GE te anh ie 2 A a ae i ee ee 1, 000 $120 
Butterfish_ RS RSE EE Es ests (Se ea 25, 500 8, 823 
@arp=--—= ae eae os | 23, 400 9, 300 
CNC eS ee ee ee eae eee ee | 277,500 87, 375 
Ciscoes (‘‘tullibee’’) ___ So 189 e160 34, 915 
Finnan haddie (haddock) | 97, 500 17, 700 
Herring, sea_..-. =... u 493, 000 - 68, 810 
Lake trout _- 108, 750 43, 125 
Mackerel __ | 32, 625 6, 525 
Salmon: <7) 3... ! | 992, 063 416, 574 
Salmon, kippered ay 38, 500 15, 820 
Shadeemsai 55, 125 11, 042 
Sturgeon Spee ote 13, 550 16, 563 
Miscellaneous fish____ 421, 400 124, 198 

SING UA eree sa emene as ANS Oe AR ae eee Des hE AE ee Pe ke Se ee dad 2, 719, 073 860, 890 

NISCEll AriEOlssDNOUITCES ete ets tenn ko OT PE emia ie Danes Sd ob RAEI RRs Pies | 86, 395 

1 Includes salted herring and poultry feed and lime from oyster shells. 
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DELAWARE 

The fisheries and industries related to the fisheries of Delaware 
employed 1,921 persons in 1926, which is 97 per cent more than in 
1921. Of the total, 1,508 were employed in fishing, 255 in the whole- 
sale trade, and 158 in menhaden-reduction plants. 

The product of the fisheries amounted to 33,257,728 pounds, valued 
at $1,029,962. This represents an increase of 33 per cent in amount 
and 58 per cent in value compared with the amount and value of the 
fisheries for 1921. The increase in amount is due chiefly to the large 
production of menhaden, while oysters, crabs, and croakers also con- 
tributed. Of the total value, oysters accounted for 65 per cent; men- 
haden, 9 per cent; hard and soft blue crabs, 5 per cent; and shad and 
squeteagues, each 4 per cent. Of the total production, menhaden 
accounted for 70 per cent; oysters, 18 per cent; squeteagues, 2 per 
cent; crabs, 1 per cent; and shad, less than 1 per cent. 

" Operating units —The catch of fishery products in Delaware during 
1926 was taken by 563 motor and row boats, 11 steam vessels, 23 
motor vessels, 5 sail vessels, 15 types of apparatus and by hand. The 
following table shows in detail the statistics of the boats, vessels, and 
types of apparatus used during 1926. 

Fisheries of Delaware, 1926 

OPERATING UNITS: By GEAR 

Purse | Haul | Gill | Pound! Fyke F Stop | Dip Cast 
Items seines | seines | nets nets nets Lines nets nets nets 

| | 
| | | | | 

Fishermen: | | | | i ; 
On boat or shore___-______ eee | 374] 233 ele 203%) 47 | 27 190 17 
Oniwesselssa22 hos 4 eee | AR DM ee eee eee epoca 2 ora ae |e cee ee eee | cowo aden eee ee 

Motale ce ot eee | as2|  a74|  233| 17 103 47 27| 190 17 

Fishing boats: | | 
VEO EG See a pn tee tk Pers 29 | 84 5 | 20 19 12 19 5 
ECO Wa ear rs es SE Sa 114 | 45 | 8 5] 2 13 | 128 9 

Fishing vessels: | | | | 
Steam— | | 

Sisto gOOns=see- sees e eee 1 
91 to 100 tons____- 1 
101 to 110 tons____ 1 
UC ORL2OhOnSs= === ee ' 2 
21 foul30) tonsa=. sees 1 
L6L tosl7OOnss == 2 = Qlinweee ele Se sc ees) be sees [Pe ce eo eee oe eee eee ee 
IATORISO ONS Hoe eee Dili epee he soo elles 2 ete oe see ee eee © se 
TStoOslS0 ons sa ane Ty | ee ae |g a |e See el Pee ee | Se ee ee ee 

Motali see sa See aD alleen = ete s | cape tell Re ee lie ee <a ee 
Net tonnage__________-_| LLG a es eee 2 a ae | ee eae | ee | ee 

Motor— | Panes) Ms | 
GIscovcOmornseeee sss ree LP eee | eee Sse |-cLeen te oes es) be Ses ae | Soe ee ee 
GETEOONONS] eee aes Die Se See |e See Oo ey Slee See ee See 2a a eS ee | eee 

| Er 

To Galsesk 2 sre ase ee Bil! <5 gi I les NE ee 
Net tonnage____-__--_- 220) ee so sos ee ea 2 eg a | | ee 

| — 

Grand! totales==- =) 14 eae face vial RE EY Petre 
Netitonnares ease CBS) a Se ae 8S |. ses Ee eos) pases 2||-s--- <= 

Apparatus: Number-_-.----| 14| 100| 259 30) 520.) ia yoke estas 9 
Renethyyardsee Leas | 4,722 | 26,340 | Ae UC SS Meal | SR 6;:200) S222 eee 

— = 

es 
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Fisheries of Delaware, 1926—Continued 

OPERATING UNITS: By GrAR—Continued 

Lotel, 

Wire Lobster] Oyster | 7 : By || Ses 
Items AREOES Spears |Kel pots pots | dredges Tongs | Rakes Hand aire 

cation 

Fishermen: | 
On boat or shore_--------- 1 3 56 oY: Wyle Sa 110 14 13 862 
SONGVESSOIS: see 2 ae Beer nee wae 22 eso Al ee konto coon. IG (Pea eal aaa Sl 646 

U1 TN 0) re (eee oe acl eee ee 1 3 56 14 164 110 14 13 1, 508 

Fishing boats: 
INC} HO} = ee Soe Doilfeeosctes 20 (\s| Seas 18 fl Sees eet 160 
LR no ean Ne ee eee a eer 3 22 Galea ane 85 4 iit 403 

Fishing vessels: J 
Steam— 

#1 (Ha) LG) VOTO pe 8 pe NR i ee ct We ato Spal ee is | Spee het eee mye | eee pe 1 
Cito lOO itons= e522. = == ee en Se ty 8 | ee er ee ee ees eee ees (oars eee 1 
a LO BI ODO NS ame oe Sa l> = = ee ee | ee bee see | peepee |e cae ees | ew eee 1 
TRIG GOM20 TONS. ==--2 2 == -= ae a Fe | ea oP (ees eae eee (Oe ee POE es 2 
TIDAL woes OL H0) o Xs pees ape ne | PR Ir | a ee see ee eee | eee ee 1 
PGE LOM OCONS 22 = oe «|S Se |e en a|ea eo oe lea ee We So a areas (eee ees 2 
TAG Om! SU EL OLIS ee ell Sa ee | ee ee | eee | eee an oe rao 2 
HSI TOeLGO tons: == s2-- 2. |--------|---~----|--------|--------|--------|--------|--------|-------- 1 

PING tte ia ok Se lls ee | ee eee nd a al all see |stook alll so eoce 1l 
ENG tLOnMTMAg Os 28. Se oe eB ees |e ee (eee onl Se eee |e Se oe Sa eee alee se 1 1,519 

Motor— 
HALON OVGONS 22 —,— 2 e e |  See a e  e  o Ee by see ane ee eet So SA i 
TNS GOs20\ CONS. = Sas 2 ee eet © alee pea ee Mle |e ae fo a/R SS eee ee 11 
OO sOLON Sas == eee | omer rete an eres | aoe een tee Pp | Sp hd oS Si 2 
EET CGT TRS Se a | pa sf | hn Ey ee | ee ee es | pee be 1 
FAWN TGV ASU EOWA a BE hg Ee ea a 2 ee |e ed | eae ee eee a 2 

1 Number undetermined. 

Catch by gear.—Two types of gear caught 86 per cent of the catch, 
of which purse seines took 70 per cent and dredges took 16 per cent. 
The catch of purse seines consisted entirely of menhaden and that of 
dredges mostly of oysters and a few clams. In addition, haul seines 
(which took 6 per cent of the catch) and gill nets (which took 2 per 
cent) accounted for quantities of virtually every species of fish repre- 
sented in the catch. The following table shows the amount of the 
species of fishery products taken and their mode of capture: 
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Fisheries of Delaware, 1926 

CATCH: BY.GEAR 

Species Purse seines Haul seines Gill nets Pound nets 

Pounds Value | Pounds | Value | Pounds | Value | Pounds | Value 
ATO WIVOS ee UR Ft eee 361, 000 | $5, 773 16, 850 $299 34, 500 $557 
Bt Shishi aS I ee Pl cee a ee (eee eee s 5, 800 1, 602 4, 100 1, 230 400 | 120 
Butteriisht-- 3520S eee Sale Eee 920 44 4, 400 220 1, 000 80 
Of: oO) Se ane eae rg El ae ed Se), a ee eee 64, 183 6, 929 1, 000 150 1,800 | 230 
(OC AiG) shine ee Eee ee eee ne Ce ee ee 25, 400 1, 543 350 23 5, 750. | 402 
@roakers 2352 = 24 eae ae ee a) 2 |x ee ae 439, 800 | 10,044 | 422,900 | 13, 180 22, 800 | 684 
Drum: | 

Aerts tS owe se lh ee Ee 4, 240 y(t eee noel Peers eer oF pa cs ee 
TS (o beens ae nn. |g Ramee Weel 3, 310 60) eS S| ee ae 

OY) Wes epee Se OAT 2 oe oo te baw Cees 400 (CAA ee ere Soe eee Soa 400 | 74 
RI GUN COTS =e anaes ne o= e hae oa aS eco 33, 300 | 1, 560 2, 240 131 200 20 
King whiting or ‘“‘kingfish’’__|_..-...._-_- [ieee oe ed 3, 900 | 371 350 35>. 2 ee ea 
Nenhadeneans eee amen els 1 23951560! SG6SS380 [nee ae ee a ere eee at eae as i eee 
Ts OUTS AS deh Sh ee ek (Ee, Se ee Bee ae es 20, 500 834 1, 750 138) ee ee 
Pilko: iis 2 ope eee oa es 2 Ro ee BE ee) SOO pee (Oi eee ee |e el ee ee 
Scuprorporzyeo2 einer e mee ep reryas eriees ia EEE idle e eth ee ee 2, 000 160 

Opole DS Se ee eee eee eae 133, 446 | 36, 807 | 43 15 
S10 Geen Mitel apie ae | nt ted SO 11, 400 892 2, 000 120 
MUUOIGARUESSses=s- 2 ee ae ee eee 14,300 | 1,193 4, 000 320 
Dbripedsbass= ssn See ee oes 6000 4-5, 2801|2 2 eae 
SMI ROOT as he es os AE eal Ae a se eeh De OSO! 25 56) S22 sas |= ee 
MtUnseOMsTOCs = 22 ewes see abe ENS se 8S x 891 022,325 ans 
SUCKOPS seas = Sse etn esol aS hs Sen ope Ee alee el AOU ae APR eet eee ee See ee 800 40 
Wwhitesmerchsc.ef see sec | eee 10,945 | 2,195 | 1,100 192 
Yellow perches 42s ss sete esata eS eS a PS ee OS SO0G ee RODS eae = se oe ee eee | 6, 400 572 
GRABS; Keli oa eee ee a oe Se ae |e are eee | ee ae | ee |e eee 320, 000 800 
Merrapin ts oon ee ee | Sree ee eee ee Pk OSOne)  O0 Meena ee eee ee jaateoeses| ee 
Mntleseh oe 322 See eee re 2 |e Sa Pee eee GoUe || OON ee eee eareeee lee ee acall ee e 

ROT SLS oh Bi eer hi =, 23, 251, 560 636, 509 | 61,256 403, 193 4, 386 

| Mi t Eel pot d 
Species | Fyke nets Lines aud be Teaaee c penne 

Pounds| Value 
Wilewiv@s-. 22224 2a. s 525282 Pell BB 00 $22 076) |e easeste |e ee eel oe pea ee ee | ee 
Carp... 222282 b= Sede ke etl VT OST AGS: eee == eee Sale= Se eee O84 G14 oi 5656614 eee eee te ee 
ORtfish® meee set ee et ee OST era fe |e ee ee Oe I 00R s LOOK Dasa ees Sees 
@roaker!*? . 22 =2- S20 522i 2s lS ee eel LIS 600!) 9848) 2. see. ee ee ee ee 
WMG S22) Bee ees ere ess Se 138, 150 $6, 023 
MlouNd ers! sss ee eee BOF 800 a 728) | Peeeae Se ae eee ees ene S| ee ae 
Sots: 2225-2 eee See se) | PN 800) | 24 ec a el ns hee ee) ee oe ee 
Squeteseues-c2- <= ees eee B00 ie ASO = P25 400)? 240 eaaies 2 ee eee [2a eee 
Striped! passtse ee ae ee 22800! G60) |e ee oe ea ree ee eae eee dee | ee 
Stnfishei- == 22.2 2e tes ee ee ee 56 Oe LO ee eee Re ek Oe eo | = ee ee eee 
Mauboge-a-- ss nh ee Se es oe 2 O00 600s) 2524 2 ee eee 
White perch. 528-5022 se2 2 222) A200)" 5200 cee Eee ee ee ee 
Yellow perch25-2 = 2-2 oss!) ~~ O4067) 9) (OUT |e ee ea ea ee ee ee 
Crabs: 

Hard: 232 oe eel BOR! OF | 15929330) 6045) my rb 7385)™ Fa 60S! eee ees 
King? 2b ete E Pee eA CE eS eh SES ar i ek a eee 03! 920) OOO) § S00) | eae ae eee 

Wrogsseis seo eet Ee he 2 SN ee ee EE epee S00 ge, = e400 ee eee eee 
Murtles: <2 222) = Soo eS 6; 995 49 25000. |". 2200) oe S ee ee 

DOU AlGas  Pe a ed er 231,050 | 10,883 | 188,483 | 8,358 | 357,987 | 8,071 | 38, 150 6, 023 

Species Lobster pots Dredges Tongs and rakes Dip nets 

Crabs: Pounds| Value Pounds Value Pounds | Value | Pounds | Value 
18 G59 r(0 [en ey aes Ay oe 4, 800 S600 (|e Oe Ne eee Oe Se ee ee eee ee es 
DOUG aoe ee ee ae | ee lS ae Seca ER mee cncemnerens fs | Se Se ee SS eee eee | Cerner 155, 820 | $48, 950 

hobsterst= a ee 20, (6405) ~ 6/202) ho eo ee ee | 
Clams, hard: 

PUD Gees a = he ee eee | eke oar | eae | eR 4.°736:'\'$2; 860))|22 22 2a ae | eee 
Privates sesh ee oe oo | eee na | ee 48, 256 $2 R642 Ss ee Ee ee ee | 

Oysters, market: | 
Pitpliecssesess=— ee es =| ES ee El es es | eee 826;/560) 241 (010 | 2s ess eee 
IPPLV Abe hae ee 3 sate | eee oe eS 2,089; 200A)" 489,020); 22222-4528 ee ee 

Oysters;seed \piblices= 225/522. oes eee 2: 586,'9203|' 1975740! | 252 oe SoS es ee ee 

Totals. hee ae eee | 25, 440 6, 802 5, 220, 381 654, 624 831, 296 | 43, 870 155, 820 43, 950 

1 Of this amount, 600 pounds, valued at $90, were taken by spears. 
2 Taken by hand. 
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F© Fisheries by counties —In 1926, fishing was prosecuted in the coun- 
ties of Kent, New Castle, and Sussex in the State of Delaware. In 
value, the fisheries of Kent County ranked foremost and accounted 
for 19 per cent of the total production and 66 per cent of the total 
value. Sussex County followed, accounting for 80 per cent of the 
total catch and 30 per cent of the total value. New Castle County 
i third in importance and accounted for the remainder of the 
eatch. 

Fisheries of Delaware, 1926 

OPERATING UNITS AND CATCH: BY COUNTIES 

County ee Vessels pane ais Products 

Net ton- 
Number | Number nage Number | Number Pounds Value 

TSU 2 ene eel eee ae ea 344 21 276 36 72 6, 480, 714 $682,768 
Wewn@astiet 5 52...2 2 2b oe 120 1 5 49 29 214, 948 41, 258 
STS ee a 1, 044 17 1, 770 75 302 | 26, 612, 066 305, 936 

CRG tales ee eee ee Se 1, 508 39 2, 051 160 403 | 33, 257, 728 | 1,029, 962 

INDUSTRIES RELATED TO THE FISHERIES 

During 1926, there were no vessels or boats in Delaware engaged in 
transporting fishery products from the fishing grounds to market. 
Three menhaden factories operated in 1926, the statistics for which 
are given on page 468. 

Wholesale trade —In 1926 there were 12 wholesale establishments 
engaged chiefly in handling primary fishery products. Eleven of 
these handled oysters and one handled fresh fish. The total invest- 
ment in these establishments amounted to $57,200 and the cash or 
working capital to $22,400. There were 245 persons employed, who 
received $79,886 in wages. In addition, 10 commission men, oyster 
shuckers, etc., were employed. These were not connected directly 
with the wholesale trade, and therefore the amount of their wages 
was not obtained. The following table shows the statistics of the 
wholesale fish trade of Delaware for 1926. 

Industries related to the fisheries of Delaware, 1926 

WHOLESALE FISHERY TRADE 

Items | Kent | Sussex | Total 
| | 

| | rn 

PSta Demme rinse meee sec: ye Lae Dinar eres doe ot Pi gee Ve gers | 5 | 7 12 
Persons engaged: | 

PESTA DISHIMONUSS 2-26 see ee. 23 ee es See eee ee | 104 | 141 | 245 
Not directly connected with establishments____-_-.__------.--------- 10g) eee 10 

Winrosi Aladin OSL ADlSHmMents ses sa. ee 1 Pee eee | $31, 866 | $48,020 $79, 886 

Note.—Of the above firms, 11 handled oysters and 1 fresh fish. 

HISTORICAL REVIEW 

The Bureau of Fisheries has made 12 statistical canvasses of the 
fisheries of New York, New Jersey, Pennsylvania, and Delaware 
during the 47 years from 1880 to 1926. While the frequency of 
these canvasses is not all that might be desired, nevertheless, it is 



488 U.S. BUREAU OF FISHERIES 

believed they offer a fair statistical picture of the trend of our fish- 
eries in this section. On the other hand, it may have been that 
during one of the years for which a canvass was not made the catch 
may have been greater or smaller than during any year for which 
statistics were taken. It must be remembered that a true picture 
can be obtained only by having annual statistics. In spite of the 
intervals between canvasses, sufficient data are available to afford 
comparisons, and the statistics of the more important species of fish 
and shellfish of these States have been assembled in comparable 
form and are published herewith. In the following discussion the 
phrase “year upon which statistics are available” has been omitted, 
as the reader is to understand that only 12 canvasses, in most cases, 
are under consideration. 

Total catch.—Production of fishery products in the Middle Atlantic 
States has shown a decline from-1880. In that year, 408,202,000 
pounds of fishery products were taken, which is the largest catch on 
record. Since then the annual production has fluctuated, that for 
1926 (the last year for which statistics were collected) amounting to 
168,013,000 pounds. 
Bluefish—The production of the highly-prized bluefish in 1926 

was but a fraction of what it has been in former years. Beginning 
with a production of 6,711,000 pounds in 1880, the catch increased 
to the high point of 16,323,000 pounds in 1897. Since that time it 
has declined, at first slightly and then at an alarming rate, until in 
1926 the catch amounted to only 922,000 pounds. 
Bonito—The production of bonito never attained very large 

proportions, and the catch for 1926, while only about one-third that 
for 1921 (the high point), nevertheless is about the average for the 
years 1880 to 1926. 

Butterfish—The catches of this well-liked pan fish have increased 
in size during late years. Statistics were not shown in the reports 
until 1889, when 602,000 pounds were produced. Since then the 
catch has fluctuated, although there was a steady upward trend until 
1926, when the production was the greatest on record and amounted 
to 4,089,000 pounds. 

Cod.—The amount of this staple fish caught has remained fairly 
constant over the period under discussion. In 1880, 5,247,000 
pounds were taken. Slight fluctuations occurred through the years. 
The peak was reached in 1908, with 6,823,000 pounds, and the low 
year was 1920, with 1,355,000 pounds. In ,1926 the production 
amounted to 4 874, 000 pounds, which is nearly ‘four times the amount 
taken in 1921. 

Croaker.—This species of fish, which formerly was given little con- 
sideration, now is esteemed highly. Statistics for the catch of croak- 
ers for this section were not reported until 1897, when 578,000 pounds 
were taken. During late years the catch has increased, 4,237,000 
pounds having been taken in 1921. The catch then decreased some- 
what, and reports showed 3,358,000 pounds as the production for 1926. 

Scup or porgy.—This species appears in the catch in 1889, when 
360,000 pounds were taken. Since then there has been a general 
upward trend in catch until 1921, when 5,555,000 pounds were taken. 
The catch in 1926 was smaller (3,504,000 pounds), although this year 
ranks second in size of catch. 
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Sea bass.—The production of sea bass reached its highest level in 
1891, when 5,358,000 pounds were taken. Since then the catch 
has fluctuated, that of 1926 amounting to 2,370,000 pounds. 
Shad.—The production of this fish, which is considered by some to 

be the choice fish of the Atlantic seaboard, suffered the severest decline 
of any in this region. The peak catch was taken in 1901, when 
21,814,000 pounds were caught. In 1904 the production dropped to 
6,623,000 pounds, or slightly more than in 1880. A further decline 
was recorded for 1908, and in 1921 only 390,000 pounds were reported, 
or about 2 per cent of the amount taken in 1901. In 1926 there was 
a recovery and 952,000 pounds were produced. 

Squeteague or weakfish—The production of this fish during the 
period under discussion has varied between the low mark of 6,259,000 
pounds in 1887 and the high one of 25,567,000 pounds in 1908. 
Since 1908 the catch has declined considerably, although that for 1926 
amounted to 9,401,000 pounds, which greatly exceeded the produc- 
tion of any of the species of fish under discussion. 

Striped bass.—During late years the production of this game and 
commercial fish has declined, the catch in 1926 amounting to 197,000 
pounds and being only about one-fifth as large as the greatest catch 
recorded—in 1888. 

Lobsters —The production of lobsters, one of our most desirable 
crustaceans, has increased considerably in late years, the peak having 
been reached in 1921, when 1,446,000 pounds were taken. In 1926 
there was a slight decline, the catch amounting to 1,119,000 pounds, 
which is still greatly in excess of the production prior to 1921, however. 

Crabs.—The catch of this species of crustacean has shown an almost 
uninterrupted decline from 1880, the most productive year on record, 
to 1926, the poorest year. In 1880 there were 3,180,000 pounds of 
crabs taken in this locality and in 1926 only 394,000 pounds. 

Oysters.—This sea food, our most important mollusk, has yielded 
almost uniform catches in these States from 1887 to date, which have 
varied between about 4,595,000 bushels and 6,179,000 bushels. The 
catch in 1926 was a little over 5,644,000 bushels. 

Hard clams.—The production of hard clams reached its peak in 
1891, when 1,000,000 bushels were taken. However, since that year 
the records indicate a constant decline, the catch for 1926 having 
amounted to only 160,000 bushels. 

Scallops —While the amount of this popular mollusk taken never 
has reached large proportions in this section, it has grown fairly 
steadily in late years, the catch for 1926 amounting to 236,000 bushels. 
This is the largest catch on record. 

Considered in general terms, the catches of butterfish, croaker, 
scup or porgy, lobsters, and scallops have increased in size, while 
those of bonito, cod, sea bass, and oysters have remained fairly con- 
stant, and the bluefish, shad, squeteague, striped bass, crab, and clam 
catches have decreased. The following table shows the comparative 
statistics of the catches of fish and shellfish. 
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Fisheries of the Middle Atlantic States, 1880 to 1926 

B. CATCH OF CERTAIN SPECIES: By States 

[Expressed in thousands of pounds; that is, 000 omitted] 

Bluefish Bonito 

Year i fe se i 
New New  Pennsyl-| Dela- | New New 
York | Jersey | vania ware Total York | Jersey | Total 

| wl } 

3, 635 30 46 671i ee ee 
4.789 30 | 97 672 21 (0) 21 
fyi eae da 6 aad aS i I 
8, 565 (1) (4) 13, 592 3 178 181 
9, 291 Q) () 15, 031 2 145 147 
7, 228 (1) (4) 12, 735 2 | 150 152 
5, 164 1G ee eee ee ae 16, 323 43 359 402 
6, 110 1 i ain i 15, 462 195 1, 459 1, 654 
AG fra) eee ee eal ee Se 14, 137 310 > 598 908 
1, 850 | ait Eee eee 5, 049 102 578 680 
2, 243 | 1 1] 3, 328 256 1, 503 1, 759 

628 | 22 10 922 90 508 598 
| | 

Butterfish Cod 

ow | | Penn | | Penn | New | New ~ | Dela- | New | New ~ | Dela- 
York | Jersey | sylva- | Ware | Total | york | Jersey | SY1¥8 | ware | Total | nia nia 

é | at | 
3, 580 1, 667 C) Paes 5, 247 

| 3, 455 788 30) |e 4, 273 
3, 195 726 21! (4) 3, 942 
1, 880 | 982 148) (}) 3, 010: 
1, 939 | 730 142 (4) 2, 811 
2,277 841 133 () 3, 251 
2,116 Sy ABQ ue eee 5, 598: 
LZ 25301 2s ew | 1 8, 474 
TeU7Oni" 2624 aee ee 1| 2,433 
2, 999 3, 767 50 | a 6, 823 

668 68713232 See 1,355 
2,643 | 2,217 4 ee ee 4, 874 

| | 

Croaker Scup or porgy 

ba New | New | P&22- | pela- New | New | P&2D-| pela- 
York | Jersey aye ware Total York | Jersey ae ware Total 

| | 
ir | 

oh US Se IS Ss ee bear A ey Pokal et ae geet aL kee ee 348 12 (1) (1) 360 
aS), Ae a aa a a) SAR | a A ee ee ee Sy ee 369 16 (4) (4) 385 
TRG ME Tae MTSE a eT A EAS Oe LE Aen TAS Hea Poe Feo 351 | 26 (1) (1) 377 
NCL y ee Se oe ere ee OA 26) 27 297 578 746 758 20) |e eee 1, 533 
0A cs ag Sl ey Aly Nis ai 226 6) 29 261 804 607 DBS | A seed Paes a 1, 434 
GOA a eee SS he a ee 342: ass 25 367 1, 494 1} (O55. sss ee ee 2, 549 
OOK Sa = re ee 8) 790 14 79 891 1, 294 1, 196 py ie ee a 2, 501 
g Mtr Le ee eee (2) 3, 816 2 | 419 4, 237 1, 297 4,116 142 |3e2o ee 5, 555. 
19262 Fo ae Fe 2, 456 1 897 3, 358 928 2,452 | 122 2 3, 504 

if i 

1 Not specified. 
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Fisheries of the Middle Atlantic States, 1880 to 1926—Continued 

CATCH OF CERTAIN SPECIES: By States—Continued 

{Expressed in thousands of pounds; that is, 000 omitted] 

491 

Sea bass Shad 

a New | New | 222°! pDela- New | New | P&2-! pela- 
York | Jersey | 5Y1V@ | ware | Total | York | Jersey | SYIV8 | ware | Total nia nia 

— | 

VE) ge ee Se ee es eee ee ee eee 2, 734 750 | 559 1, 050 5, 093 
Paap oeeeee es 3 Ss 319 819 666 4 1,808 | 3,586 6,495 | 1,424 1, 270 12, 775 
Papasan So 309 816 738 2 1,865 | 3,446| 6,523) 1,387 1, 389 12, 745 
Li ee ee | 558 2, 968 615 (1) 4,141 4,332 | 10,424 | 2,753 1, 498 19, 007 
[ASU FSSpe i I ae ee | 751 | 3,560 803 (4) 5, 114 3,777 | 10,623 | 2,898 1, 797 19, 095 
eo) Sire Massa SU y= s 679 | 3, 732. 947 (1) 5,358 | 3,045 | 10,225 | 2,693 1,500 | 17,463 
Loy yee Bt ee ee 354 2, 132 900 2} 3,388 1,884 | 13,001 | 2,007 1,621 | 18,513 
ie HR Oe ee ee 232 | 1,495 687 1 2,415 3,432 | 14,031 | 2,983 1,368 | 21,814 
Li ora O20!) £2 Dia eee eee 1 2, 893 498 4, 338 | 836 951 6, 623 
iio eee SS ee 723 | 3,161 S60" see esas 4, 744 360 | 3,004 | 593 87 4, 827 
ase ie eerees 2 2 A= | 149 1, 378 son esse es 1, 662 116 168 | 19 7 390 
i) eee 2a eels a 231 | 2,096 AS85329 2,370 231 553 21 | 147 952 

| 

Squeteague or weakfish Striped bass 

— New | New Penn- | Dela- New | New Penn- | Dela- 
York | Jersey aya ware Total York | Jersey sylva- ware Total ia nia 

pest as fF 2k 4,000} 4,430 Gh th, OS | APOE 8 Te ee eS 1 Lae ow Nass ak: 
LC Y <a RS ae DSO) Mp2e Ole Won uHs = 2,377 | 6,259 | 115 615 15 116 861 
ERR ate tree ee 1, 435 25 B45 | Meese ss 2, 452 6, 732 | 98 739 59 116 1, 012 
TES Oise Sree. Sos 2,802 | 4,716 (4) 3, 212 | 10, 730 212 306 24 110 | 652 
CET ME Oe Be a a | es Ree eee Ae > eee 208 328 23 107 666 
a eee ae sere eee eee Se ae ee los ek Lk Sees eed Be 205 298 25 95 623 
TROT a gees BOE: 2 LS 2 56208 82679 e222. - 1,441 | 12,682 116 287 10 | 129 542 
PAO Tis 5. Seo. Sei oh 2, 347 | 11,973 4 722 | 15, 046 72 354 13 | 48 | 487 
TY ee ee ae ee 6; 5400810; 699) Ea 2 == 773 | 17,812 53 66 6 | 40 165 
VO Eee Se ee 11,151 | 11,814 12 2,590 | 25, 567 45 53 7 53 158 
TOU] | eee 1,921 | 11,652 240 886 | 14, 699 95 CO eee Pe 5 170 
A see See ee 1, 073 7,173 383 772 | 9,401 87 Lic it a A 46 197 

Lobsters Crabs 

es N Ni N N ew ew ew ew 
York Jersey Delaware} Total viceke Jersey Delaware} Total 

LARA se ee a 135 Gj ae Se 292 1, 625 1, 470 85 3, 180 
TSS eres Se see 114 102 39 255 983 1, 489 205 | 2, 677 
1st ees Sh ee ees 248 182 39 469 1, 287 1, 431 152 2, 870 
RAD FS BGS eS as Eee, 124 188 10 322 531 354 124 1, 009 
cS ik See oe Sk 151 185 7 343 519 418 108 1,045 
TH ape Oe 5 ee Se Ne 165 166 8 339 529 520 86 1, 135 
Shalt fhe Perea ee ee 381 99 5 485 413 795 169 1,377 
itt (hs Re CE ee Se 183 66 3 252 832 1, 138 151 2, 121 
itt eee Ge aes ee 230 141 3 374 826 350 135 1,311 
PS Sere Aes 2 keke Tc 423 115 6 544 602 345 199 1, 146 
DEP ALS Sane SS Ea Se 1, 037 398 11 1, 446 483 136 5 624 
TAD) paella 3 Sere 455 643 21 1,119 3 68 323 394 

1 Not specified. 
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Fisheries of the Middle Atlantic States, 1880 to 1926—Continued 

CATCH OF CERTAIN SPECIES: By States—Continued 

{Expressed in thousands of bushels; that is, 000 omitted] 

Oysters Hard clams Scallops 

rca New | New | P&2""| pel | New | New | Del New | N ew ew ela- New ew ela- ew ew | 
York | Jersey a ware Total | York | Jersey| ware Total York | Jersey | Total 

| — = —$<——— 

1 ale ae 1,043. | 1,975 | () 300 | alee | gab: FO Saoul? pee |.) adopt ale eee pee: ? 
ASR i(2 ae eee 1,986 | 2,620 224 39s 4869) === - 28 eee reer eee ti) el eee 2 = 91 
ISS8 e252 fee ese 1,901 | 2, 525 227 A2idl| 45 69ar| 22k) Aen 2 me eee aire bY | Peis a a 57 
ISS9LO 2 ¥ See o 5-2 2,090 | 2, 166 191 148 | 4,595 520 427 2 949 102) |e 102 
L890. 2-2 eae 2301 || 2259) | 178 169 | 4,957 | 525 425 3 953 132.) eee 132 
1891. eee 2,611 | 2,302 | 169 157 | 5,239 | 565 432 3 | 1, 000 104| 2e5 70 
189727 2 e ame e 2,124 | 3,,005 | 266 164 | 5, 562 | 184 591 1 776 148 12 160 
19012 = See 2,313 | 3, 609 | 84 173 | 6,179 | 185 531 1 717 185 uf 192 
1904) = nee 3, 329 | 2,135 118 242 | 5, 824 | 167 271 | 1 439 1497) ee 149 
TOOS? = eee 522 2, 463 2, 586 277 348 | 5,674 | 101 27. 1 375 108 || s2 ee 108 
O21 ae Tjaoe | 3,290 (2) 617 | 5, 259 96 98 | 1 195 206 || Ss 206 
O26 Hae nee 1,080 | 3, 707 (2) 857 | 5, 644 73 80 7 160 228 8 236 

} | 

1 Not specified. 
2 From 1880 to 1908, inclusive, oysters taken from Delaware and New Jersey beds by vessels owned in 

Pennsylvania were credited to the latter State, but after 1908 they have been credited to the States in 
which the beds are located. 

TOTAL CATCH: By STATES 

Year New York | New Jersey | Pennsylvania Delaware Total 

| Quantity | Value ‘Quantity Value Quantity) Value \Quantity| Value | Quantity | Value 
HSRO Coe ee 329, 453 | $4,226 | 65,151 | $3,176 1, 680 $277 11, 918 $998 | 408, 202 $8, 677 
TSS = eS | 1380, 288 3, 387 65, 246 4,168 | 7,895 333 10, 396 211 | 213, 825 8, 099 | 

ARORA | 192,513 | 3,466 61,115 | 4,199) 12,901 | 344) 10,226 209 | 276,755| 8, 218 
180%. and 1s | 175,936 | 4,182| 82,362] 3,170|  7,166| 325] 9,859 257 | 275,323 | 7, 934 
1SO0LOS 9 hon 192,471 | 4,602] 88,730 | 3,447/| 7,849 328 | 10, 054 267 | 299,104 | 8, 644 
1SOIh eee Oe | 170,885 | 4,817| 79,116 | 3,520| 7,584 322 | 7,698 255 | 265,283} 8, 914 
TROVE eke a xc) (3) 73,267 | 3,646 6,324 284 | 7,195 OBL |e at eens 
Syed SME 109, 556 | 3,392 | 103,782} 3,614| 5,604 269 | 8, 648 252 | 227,590 | 7, 527 
SOR uae meee. | 210,497 | 3,545 | 90,297| 3,564| (8)- ® | oO Ql ee 
TOOIEaaaue Nae | 298,092 | 3,894 | 117,931 | 4,756 | 6,030 251 | 5, 835 203 | 357,888 | 9, 104 
1G04y eines 277, 650 | 6,231 | 90,108 | 3,385 | 2, 046 167 | 5,608 260 | 375,412 | 10,043 
1OGRE Ao ee 71,474 | 4,300] 74,827| 3,069] 4,380 280 | 70,769 541 | 221,450] 8, 280 
iC OREN 210,377 | 4,987 | 96,937 | 5,983 595 45 | 25, 023 652 | 332,932 | 11, 667 
LG Ze Reena es | 60,721 | 5,129 | 73,2099] 6,254 | 735 43 | 33,258 | 1,030 | 168,013 | 12, 456 

8 Statistics not available. 

SHAD OF THE HUDSON RIVER 

In 1927, the fishery for shad was carried on by 268 fishermen. 
It yielded 110,284 fish that weighed 358,055 pounds and were valued 
at $63,650. Of this number, 82 per cent were taken by New York 
fishermen and the remaining 18 per cent by New Jersey fishermen. 
Compared with the yield in 1926, there is an increase of 31 per cent 
in number, 35 per cent in weight, and 19 per cent in value. The 
yield in 1927 represents the largest catch in any year for which sta- 
tistics are available, from 1910 to the present, but is less than half as 
large as the yield for that year. The most successful year of any for 
which statistics are available, from 1896 to the present, was 1901, 
when 973,927 were caught. While the catch of 1927 is considerably 
less than that for 1901, OR ee it Js gratifying to note that the 
yield has been increasing during late years. 
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Shad fishery of the Hudson River in 1927 

Items New York New Jersey Total 

iviviber Pounds | Value |Number| Pounds | Value | Number| Pounds | Value 
Fishermen_.__.-.----------- B52 | oi chive sa eee ea eee p25 a Rr EC 
Rowboats and scows_-_------ 0 0) a eae $5, 330 ae ee $1, 200 105 eso ee $6, 536 
Gasoline boats___----------- AGi Perens: £9 8, 975 Ed) ae See 3, 000 DOMES eee ee 11, 975 
(OIL aCe) ASE ee ee es 123 | Cee te , 14, 050 (| pee ees 00 TO ees see 14, 750 
PEs seimesss_=— ==" =?" ae 5 |----=---= OSD, | Seems [Men oe wee ee ON |es ene oe 535 
Shore and accessory prop- | | 

GU hee Eee eee ne Pee aa eae et aig! Ms oe | et eA 25000 Ee aoe. ee Soe 5, 725 

ING (GL ba oe 2s REE Pee eee SAGs as = Se eee el Wt eee eee 39, 515 

Shad caught: | | 
With’ gill nets-_-_---___- 85, 174 | 283,041 | 53,977 | 20,300 | 58,362 | 6,700 | 105,474 | 341, 403 | 60,677 
Wathiseines2-2 2. 2220 5.2 4,337 | 15,023 | 2, SSB EA ek SEE SS SD ee 4,337 | 15,023 2,586 
With other apparatus | 

incidentally ----_____- 473 1, 629 | 387 saame ae (is oe eB 473 | 1,629 387 

ANT [Sees ee 89, 984 | 299,693 | 56, 950 20,300 | 58,362 | 6,700 | 110, 284 | 358,055 | 63, 650 
| 2 | i] 

Catch of shad in the Hudson River, 1896 to 1927 

Year New York New Jersey Total 

Number, Pounds Value | Number| Pounds| Value | Number| Pounds | Value 
it. 420,098 | 1,681,371 | $58,921 | 168,800 | 675,595 | $24,316 | 588,898 | 2,356,966 | $83, 237 
eh a 404,877 | 1,506,142 | 49,353 | 115,200 | 529, 920 17, 934 | 520,077 2,036,062 | 67, 287 
IETS So = 3 ee Saline 410,395 | 1,534, 877 50, 875 | 129,855 | 606, 423 18, 510 | 540, 250 2, 141, 300 69, 385 
TCL ae a | 829,612 | 3, 202,302 | 100, 762 | 144,315 | 577, 260 21,647 | 973, 927 3, 779, 562 | 122, 409 
CCS aes ee | 100, 624 402,496 | 28,896 57,657 | 201, 800 17, 758 | 158, 281 604, 296 46, 654 
ROU = Sse 126,534 | 506, 136 51,715 | 101,720 | 406, 880 49,109 | 228, 254 913,016 | 100,824 

11, 606 48,564 | 5,969] 4,249| 20,104| 2,674] 15,855 68,668 | 8, 643 
7, 787 32, 923 4, 540 1, 500 7, 250 925 9, 287 40,173 | 5,465 

10, 615 38, 344 5,810} 1,400; 5,040 720 | 12,015 43, 384 6, 530 
63, 404 220,602 | 44,784 | 3,999} 14,000 3,400 | 67, 403 234,602 | 48, 184 
76, 501 301,306 | 60,690 | 13,800 | 73,668 | 23,034 | 90,301 374, 974 | 83, 724 
39, 692 157,715 | . 43,882 | 9,623 |. 42,129 | 12,427-| 49,315 199, 844 | 56, 309 
28, 948 104, 883 | _ 24,329 6,500 | 25, 920 6,294 | 35, 448 130, 803 | 30,623 
36, 111 128,324 | 27,451 | 12,225 | 46,862 | 12,255 | 48, 336 175, 186 | 39, 706 
28, 636 97,863 | 22, 644 6,450 | 23, 865 6,000 | 35, 086 121,728 | 28, 644 
22, 814 72,519 | 17,619 | 5,980) 21,850 5,485 | 28, 794 | 94,369 | 23,104 
34, 568 110,359 | 24,080 | 4,300 | 13,975 2,400 | 38,868 | 124, 334 | 26, 430 
73, 312 219,183 | 47,175 | 46, 237 6,300 | 84, 462 265,420 | 53, 475 
89, 984 299,693 | 56,950 | 20, 300 | 58, 362 6, 700 | 110, 284 358, 055 | 63, 650 

a —_ — on o 

1 Includes catch in lower New York Bay and Raritan Bay and tributaries, but this was inconsiderable. 

FISHERIES OF THE CHESAPEAKE BAY STATES 

The latest statistical canvass of the fisheries and fishery industries 
of the Chesapeake Bay States (Maryland and Virginia) was for the 
calendar year 1925. Complete statistics are published in the report 
of the division of fishery industries for 1926 and in condensed form 
in Statistical Bulletin No. 745. 
During 1925, the fisheries and fishery industries of Maryland and 

Virginia gave employment to 39,091 persons, of whom 25,856 were 
engaged in fishing operations, 9, 671 in the wholesale fishery trade, 
and 3,564 in the canning, salting, smoking, and by-products industries. 
The products of the fisheries of the two States amounted to 333,205,769 
pounds, valued at $13,948,060. The products of the canning and 
other fishery industries had a value of $4,936,664. 

In addition to the above general canvass, annual statistics are 
collected on the production of the shad and alewife fisheries of the 
Potomac River and on the fishery products received at the municipal 
fish wharf and market in Washington, D. C. Statistics for 1927 on 
these subjects are discussed on the following pages. 
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SHAD AND ALEWIFE OF THE POTOMAC, RIVER 

In 1927, this fishery was prosecuted by 682 fishermen. It yielded 
PPL AVA shad that weighed 686,581 pounds, valued at $113, g98. to the 
fishermen. Compared with the yield for 1926, this is a decrease of 
34 per cent in number, 34 per cent in weight, and 48 per cent in value. 
Of the total number, 86 per cent were taken by Virginia fishermen 
and the remaining 14 per cent by Maryland 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. This is a 
decrease of 16 per cent in number, 16 per cent in weight, and 9 per 
cent in value, compared with the yield i in 1926. Of the total number, 
89 per cent were taken by Virginia fishermen and the remaining 11 
per cent by Maryland fishermen. 

Shad and alewife fisheries of the Potomac River, 1927 

Items Maryland Virginia | Total 

Number | Pownds| Value) Number | Pownds | Value | Number | Pounds | Value 
Rishénmen =o: 22 s-see ea PAs | eee een | | eee AGA | ee bs 682]... 2! 2 | eee 
Row boats oe eee STP fas $3, 280) 184) ees $6, 325) 265) ae: cae $9, 605 
Gasoline boats__---------- Siiligsck ao 16, 265, 1 b.5) ee ee ae 65, 085, FA0|>. yee 81, 350 
IPqung nets: sees) OO)bs- 552. 16, 250 BY Eee 120, 375 Abi: Seas 136, 625 
Gall'nets se - see ees (| eee 7, 790) Solje—s=_ 2. 44 8, 013 AQ3|=2 Paes 15, 803 

Pobale as 2 she Pameete. eto 3, B85|sesauess veel sess 100 370R| =. ha7.5 eae 243, 383 

Shad caught: | 
With pound nets-_---_--- 7,219} 21, 523] 3,690 165, 703] 489,367) 79,704 172,922) 510,890} 83,394 
With gill nets 1________- 23,501) 82, 205/14, 204 25, 898 93, 486) 16, 227 49,399) 175,691) 30,431 

Wetale tees a hae 30, 720| 103, 728|17, 804, 191,601] 582,853) 95,931) 222, 321) 686, 581/113, 825 

Alewives caught: 
With pound nets_------ 1, 222, 000| 488, 699} 5, 541/10, 196, 067/4, 080, 666) 43, 122/11, 418, 067/4, 569, 365) 48, 663 
With gill nets !1__-_-..-- 50,000} 20,000} 200) 140,000) 56,000) 1,725 190,000) 76,000) 1,925 

Motels -<822. 32s ae 1, 272, 000} 508, 600 5, 741 10, 336, 067/4, 136, 666| 44, 847/11, 608, 067/4, 645, 365| 50, 588 
| 

1 Includes the statistics on one small haul seine in Maryland. 

Catch of shad in the Potomac River, 1896 to 1927 

| | 
Year Maryland Virginia Total 

| 

_Number| Pounds | Value | Number| Pounds Value | Number; Pounds | Value 
NODS 2 2-2 eae 30, 720 | 103,728 | $17,894 | 191, 601 582, 853 | $95,931 | 222,321 686, 581 |$113, 825 
1926Re eae Oe | 51, 601 | 162,861 | 34,808 | 285, 061 871, 345 | 182,653 | 336, 662 | 1,034, 206 | 217, 461 
1995 2.8 SP Ses 53 46,008 | 157,786 | 35,310 | 158,574 | 538, 846 | 128,088 | 204, 582 696, 632 | 163,398 
nN). by Wome 2 Sen | 37,505 | 127,285 | 20,469 | 134, 805 450,925 | 67,981 | 172,310 578,210 | 88, 450 
ipo eee 93,619 | 308,729 | 52,917 | 257, 927 878, 653 | 145,702 | 351,546 | 1,187,382 | 198, 619 
1922') abet ees ea78 | 203, 682 | 706,501 | 95,140 680,494 | 2,409,070 | 324,882 | 884,176 | 3,115,571 | 420, 022 
LODE AAS Oe ee | 49,681 | 138,207 | 25,191 | 356,191 | 1,022,231 | 182,179 | 405,872 | 1,160,438 | 207,370 
1920 ie See eee | 80,944 | 302,237 | 55,963 | 448,414 | 1,677,543 | 278,501 | 529,358 | 1,979, 780 | 334, 464 
AGIOS. DS ee 2 | 94,512 | 354,420 | 56,833 | 449,957 | 1,687,339 | 275, 564 544, 469 | 2,041,759 | 332,397 
ae Go te Pe Ee Ne | 17,196 | 64,485 6, 827 | 165, 206 619, 523 | 65,300 182, 402 684,008 | 72,127 
1909S ke= eee | 31,158 | 116, 843 9, 232 | 172, 813 648,049 | 44, 500 203, 971 764, 892 | 53, 732 
LOOSE DE RA AIII SA | 83,147 | 311, 801 16, 343 | 289, 500 | 1,085,625 | 51,709 372, 647 | 1,397,426 | 68,052 
Ui eee 2 guy 146, 000 | 547,500 | 14,800 | 648, 462 | 2,431, 733 104, 566 | 794,462 | 2,979, 233 | 119, 366 
IROG St SS Tes | 233, 238 | 874,643 | 20, 524 | | 450, 825 | 1, 690, 594 43, 084 | 684,063 | 2,565,237 | 63, 608 
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Catch of alewives in the Potomac River, 1909 to 1927 

Year Maryland Virginia Total 

| Number | Pounds | Value | Number Pounds | Value Number | Pounds | Value 
| 1,272,000 |} 508, 699 | $5,741 | 10,336,067 | 4, 136, 666 |$44,847 | 11, 608,067 | 4,645,365 | $50, 588 
1, 295, 020 | 518,600 | 6,518 | 12, 500,828 | 5,000, 330 | 48,848 | 13,795,848 | 5,518,930 | 55, 366 

| 415,000 | 166,000 | 2,070 7, 420, 380 | 2, 968, 152 | 35, 271 7, 835, 380 | 3,134,152 | 37,341 
1, 834, 000 | 733,600 | 6,855 | 13, 299,388 | 5,319,156 | 49,667 | 15,133,388 | 6,052, 756 56, 552 

87 | 8, 764 9, 308, 782 | 3,722,912 | 40,657 | 11, 428, 569 | 4, 570, 828 49, 421 
1, 292, 500 | 517,000 | 3,700 | 10,074, 500 | 4,029, 800 | 34,642 11, 367, 000 | 4, 546,800 | 38,342 
1, 395,000 | 558,000 | 9,010} 8,908,510 | 3, 563, 404 | 35,031 10, 303, 510 | 4,121,404 | 44, 041 
1,077,775 | 538, 888 | 13,940 | 7,681,561 | 3,813,780 | 41,197 8, 759, 336 | 4,352,668 | 55, 137 
1, 488, 583 | 772,867 | 15,508 | 7,379,319 | 2,904,054 | 45,508 | 8,867,902 | 3,676,921 | 61,016 

Ba0,000) (25-5202 4 | 1,420 | 7,276, 428 |___-_--____ OO; TEL sh 77; GUL A282 525 eo 32, 161 
4, 883,000 |.--...--- 10, 369 | 24, 601, 040 |-._....__-- | 42, 854 | 29, 484,040 |__________. 53, 223 

PRODUCTS RECEIVED AT MUNICIPAL FISH WHARF AND MARKET, 

WASHINGTON, D. C. 

Receipts of fresh and frozen fishery products at the municipal fish 
wharf and market, Washington, D. C., in 1927 amounted to 7,997,673 
pounds, which is an increase of 6 per cent over the previous year and 
15 per cent above the 5-year average. These products are taken 
chiefly in Chesapeake Bay, but quantities are taken at other points 
along the Atlantic Ocean, also, with lesser quantities originating in 
the Great Lakes and Pacific coast regions. 

The great bulk of the Chesapeake Bay products is conveyed by 
boat and unloaded at the wharf of the market. Products originating 
at other points are transported by rail and are unloaded at the freight 
and express terminals in the city. Some products originating at 
points along the Chesapeake Bay not on a railroad and in close prox- 
imity to Washington are conveyed to the market by motor truck. 

According to the amount of fishery products handled at this wharf 
and market, nine salt-water products are of commercial importance 
and constitute 75 per cent of the trade. Named in order of impor- 
tance, these are squeteagues or “‘sea trout,’’ croaker, river herring, 
oysters, haddock, shad, striped bass, butterfish, and mackerel (includ- 
ing Spanish mackerel). Except for the haddock and mackerels, the 
majority of the fish in this group are taken in local waters. Thirteen 
fishery products (10 salt-water and 3 fresh-water) are of moderate 
importance, constitute 20 per cent of the trade, and are taken chiefly 
in local or near-by waters. 

In the group of slight importance are 32 products that constitute 
only 5 per cent of the trade. Some of these originate in distant sec- 
tions of the country, and most of them are salt-water products. 

It is estimated that 2,000,000 pounds of fresh and frozen fishery 
products are received by retail dealers, hotels, and restaurants direct 
from producers, which with the amount received at the municipal 
wharf would make a total of about 10,000,000 pounds of fresh and 
frozen fishery products that were handled in the District of Columbia 
during 1927. Virtually the entire amount was consumed in the 
District. According to the Bureau of the Census, the estimated 
population of the District of Columbia was 540,000 on July 1, 1927, 
making the per capita consumption of fresh and frozen fishery products 
during 1927 about 19 pounds. 

18536—29——7 
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Fishery products received at municipal fish wharf and market, Washington, D. C., 
1927, in pounds 

Species January |February| March April May June July 

IBSSs wblacksor'seazs= 35522 e ee 38, 800 4, 600 DOOR eae see ae 3, 300 5, 900 2, 000 
BIUehish Saees sei Nera eas 500822 ee PANN) | Seep se ee 6, 200 11, 300 1, 300 
‘BuULbentisheets sek tele ee eee 1, 200 1, 200 3, 600 1, 500 53, 500 64, 600 68, 400 
Carpses Se ee 12, 300 11, 300 11, 450 11, 203 12, 900 10, 600 9, 800 
Capisht ) 2: Resoi sae ae eee 4, 600 19, 500 26, 070 16, 600 9, 300 16, 000 17, 200 
COdP Rasen a. es eee 2, 500 4, 300 7, 900 6, 300 2, 500 3, 300 2, 900 
Crappie TOO! sh Ne ee | A a 
Croaker 20, 200 9, 400 24,600 | 266,050 | 267,700 | 149, 400 216, 000 
RGISGS 3) See a ee 7 00: |Eaeeee a 1, 445 1, 095 200 770 200 
Flounders 21, 900 28, 300 26, 300 19, 600 15, 200 7, 500 1, 900 
Gizzard shad 3} 200!))'5 22. 2. £| See. Bee oe Bed ee 
Haddock 38, 980 50, 460 57, 380 31, 100 23, 260 43, 830 26, 800 
ake. ie van ye eas 9):200 ak S2 S| Se ee ee ee ee Be | eee ee eee 
Teklbjoy yr eee wD De 4, 100 7, 400 10, 900 8, 200 8, 000 9, 900 7, 900 
FL ennine ariviensee see aes eS 24, 700 79, 900, 274, 650 459, 340 189, 600 33000) S22 ere 
Hickory shad or ‘‘jacks’’______- 6, 000 4, 400 3, 000 3, 200 2; 100) eso. 23522 eee 
Keine fis hemes on a 3, 500 200 1, 000 7, 400 1, 000 200) | 
Mackerel (including Spanish) __ 13, 300 7, 000 11, 100 10, 800 39, 100 46, 200 35, 600 
IMieninad omnes = = 222 2 2 8. oe A ee ee 1,200) ||2--S22hecleoS eee So 
VG pee ee = 22 eee 100 600 2; 200 i ae es a Ae 8| Re 100 400 
IAD Nae ale gpa bah Md Fr S59. 11, 400 23, 400 47, 000 27, 160 9, 650 3, 800 4, 006 
Pikeforspickerel:2<-) Ieee Sasesee 1, 100 2, 700 200) ese al ee * aS So ee 100 
POM OCKAE Se oa. 2 ee Bees: 200 iP S00|S-26 tee 400 600 600 2, 200 
IPOMpPANO l= fe oh TRA Es Ae eee | eee sole a ee aE eee eae ee ree oe 100" 2222S 
Redfish or red. drume 232" ses 400 200 jy ee Se ee Se Fito) 0 | Pees a |= 22)3 Hees 
ISK hGHOEY oy ofe) eo ele ek Pw a 200 COON |e. Set 400 1, 200 2, 000 400 
Salton iat there Seer eee 2, 800 2, 100 2, 700 1O08|t= tae 800 1, 300 
SCUPPOL OLE YE see ss ae oe | ee Sk Se |e ee ee 2, 100 4, 800 200 

VO SRR e Se se ree ee ae ee MS TERS 31, 300 23, 000 72,400 | 138,601 | 121,750 100)! eee 
Sheepsheadesae st sack e Ci Perse 1, 300 1300 a)) See ee 400:| 32222. 2.2) 9.423022) Bee ee 
fSiiaois) (res, tues RS De ee pn Oa ee 1, 800 1, 060 100.) 2s2usa2 522 oeee ok ete eae oe 
SPO teas ee pelea So ee 4, 800 1, 200 200 2, 200 14, 800 15, 100 24, 200 
eanetenaue: or ‘‘sea trout’’____- 19, 400 16, 600 27, 500 15,400 | 240, 100 158, 000 148, 200 
SGU ee See ee ee See ee 
Stripedibass’. -h-n = eee ees 
Sturgeon_-__- 
Swordfish __ 
RW eTISNe se ook en SR ee 
Wihifeitsh= 22 See. 228 ea eee ee ee eee 2 
Wihitin aoe! aoe She ee eee 
Clams shards 222s tae 
Oysters: | | 

Imkthevshnellieee =a e = see 21, 826 34, 335 17, 668 5, 005 140 1683|- 
OpenedM ee th Ae 58, 262 30, 995 25, 930 | 5, 833 160s | cel ests eee } 

Scallops sees eee ee LD) | ee ee 480 | 480 1, 120 640 480 
CO IONS fis A Sis A ee te a el Le we el Pere 150 | 1, 695 8, 040 25, 380 44, 421 
Crate Gee Leet ee, Cel ae 780 760 575 | 3, 550 8, 485 12, 900 14, 900 
ZODSTCTS Ee ee eee eee Seen ere ae 50 250 | 250 450 550 240 
Shrimp set as eeeh ee ae ee ee 1, 050 4, 400 2, 400 | 4, 400 9, 600 7, 000 3, 200 
ALES ee ee ES 958 154 38 | 160 1, 420 444 708 
TORS see ne ee ee ee Parra [Pe eee ee eee eel Gil eee en 6 42) | Sees ; 

Ro tale see sees See SS 365, 708 | 395, 238 | 728, 568 |1, 146, 557 |1, 080,627 | 625, 317 661, 291 

j 
7 
; 

} 

a 

{ 

a eS ei ee 
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Fishery products received at municipal fish wharf and market, Washington, D. C., 
1927, in pounds—Continued 

a 4 Septem- 
Species August p an October Hen ned Total 

cate ECLLUAS Ta Sp SP eet a |e er ey eee nee 200 Barer 5 ee eee tet 200 
en AGK OD SCA_ a 82a 6L Pe a eee 1, 700 500 100 4, 200 800 27, 200 
LSD GTi a i ee ee ei 2S ee 00M Soot eee 39, 300 
Butterfish 1, 250 600 306, 950 
OES aaa eon he oly eae 9, 300 2, 900 113, 153 
(LP TES ccs be 0 Be ee ep ire ee oe 25,600 | 10,420 192, 265 
0... ga eee eee eee 7, 700 600 44, 300 
Pema Cees ea es Ses Se oe Ee Pee eS a ee oe SCS ee Soe alo. Sele | 106 
Meuriiinie etme Os es oS ee ELS 68, 600 44, 500 | 1, 420, 050: 
(folie oes ee ee ae 1, 800 300 10, $90 
+ OU Geto eS ee ee eee 30, 600 10,550 | 194, 55 
PACS LAC eee as 2 ee ee ee [en ee aan eee |e ee, 2, 400 5, 600: 
Haddock 33, 550 24, 820 443, 220 
[SIGE je se ee eee es 66, 600 37, 200 122, 800: 
Bou eriilieer tee es he 8, 000 3, 600 90, 000) 
EARS] OM Oe see A LD RL Se ag OO) ees ee eS Se ree te es jee sue oes | 1, 031, 890 
Mitre KON VES a GNOby JACKo 2a ler LS ee eo ee be See oe ee 18, 700 
Kingfish 7, 100 6, 350 36, 850 
Mackerel (including Spanish)_-_-_-_-_-_-- 38, 500 34, 000 16, 000 9, 300 8, 800 269, 700 
Mal EVE EYE CT ce i a a Sm me ere Sl |e ee ae ee eee 1, 200 
UPL 335 oe ee ae ee 1, 200 9, 200 4, 900 4, 900 300 23, 900 
(PEG is So. ae ee a eee ee 2, 325 3, 300 9, 300 20, 400 | 9, 000 170, 735 
ETB SUI on 2 2 OS Ss SIS aw Re a eS ae oe ee eee (te 400 eee ee 400 
PUAN OTADICKOPOIE = 42. 8 Le 300 200 300 800 1, 080 7, 280 
PERO Remmi se i! 2 Oe oe 2, 000 4, 400 3, 200 5, 400 | 2, 200 23, 000 
LPL aeAT 0 Eun Os, Ce ee ee Se eee ae Sie eee eee || ear poke ee 300) essa 2 4 22 |ce eee See 400 
Redtishxor red! drum). ee Soe ee Eee 400 800 COW See ee 2, 750 
LEA BOUROR: 0) 0)2) epee ee ae ne Cee ee SOCT Pees 800 400 } 6, 900 
Stn DS ee eee eee 2, 000 5, 000 4, 300 1, 700 700 28, 500 
OU MOTDOL Mya 2c es Pas Lea ee eel 400 1, 400 2003 See necee| eee ee 9, 100 
ROL een ee ect SL ook eS 2 Se ls A 200 400 1,000 | 1, 000 389, 751 

SUEGPVAG bat Uae SE Ee st a ee are | eee nae ee el eee Be er ee 100 100 
“SLAVELEY OSHA V ETS V0 Ue: expats nee SF Aap ES SE Se ee eal pea eee eae 400 sone eS poco cae 3, 400 
SUES RSS aes ead I SS SE os So ee IR cee area n pee are eae Um eareueyee me Sete Ieee poe a 400 400 
SORTVEN GR 2 © oes SE SE CON SE es sh SS ST a a ee ee ar eel | ee ee ee 200 3, 760 
S(O RRS SS See eee ee SY SATA ee 34, 400 47, 100 74, 800 8, 600 2, 700 230, 100 
Squeteagues or ‘‘sea trout’’_____-_-__.---- 173,800 , 284,600} 220, 800 103, 900 65, 050 | 1, 4738, 350 
eo UTC Le Bee hs ican ed ae OFS cs PL | 2, 800 
Striped bass 307, 515 
Sturgeon. .-—--=.=--:- 2, 075 
BywOndnsh ss ssa yy Fs 750 
“TASS a) eA a AOE eed bo re | 10, 306 
VPP ET Shin amen es eee es OS eee 606 
VIR a ed a RE TS Se ee 26, 500 
COUP TES, ake to eee ONE REA ee eee 6, 804 7, 232 4, 448 3, 584 1, 216 1 $7, 312 
Oysters: 

Min, ets) Vets b | ee ee eee 56 6, 069 32, 655 52, 794 12,397 | 2188, 113 
GReTL CC ema eee een a ae eee ee ee eee ee see a 14, 157 46, 588 66, 479 59, 557 | 8 307, 966 

(S(Chr IGG fovea wks Soe See ey eee ees 480 TGQ0; |aa35 2820p a see ee 320 6, 720 
(CHP OS 38 Re ee ee 57, 603 52, 650 10, 725 10) les aaee ae = 200, 739 
(TAD MNGAL seas oo sete tO A hal eek. 14, 860 13, 895 9, 545 4, 350 1, 355 85, 955 
RGD SOUS mere Sms ee Te OS ere ee 162 50 50 150 2, 212 
GH SLERMUER Ge soe sake tt EE SAI 25 O01 tose a cee |. ee A ae So 80 
SOUT OH Ota? ne ES IE hee SBS See 9, 200 5, 800 5, 100 4, 400 4, 025 60, 575 
ANWR es ee SER Se ee ee eee 170 290 72 22 32 4, 468 
TR ofits SST SS opt a? Ree oe oe ee eee 1 SY ae Rela oe Ee Se Re ee 149 

ROUTE oe ee 2 eee eo 694,013 | 750,950} 640,343 | 585,254 | 323,807 | 7, 997,673 

17,164 bushels. 2 26,159 bushels. 3 37,329 gallons. 

Note.—The clams have been reduced to pounds on the basis of 8 pounds of meat to a bushel; the oysters, 
on the basis of 7 pounds of meat to a bushel and 844 pounds to a gallon. 

FISHERIES OF THE SOUTH ATLANTIC STATES 

The latest statistical canvass of the fisheries and fishery industries 
of the South Atlantic States (North Carolina, South Carolina, 
Georgia, and east coast of Florida) was made for the calendar year 
1923. Complete statistics are published in the report of the divi- 
sion of fishery industries for 1924 and in condensed form in Statistical 
Bulletin No. 652. 



49S U.S. BUREAU OF FISHERIES 

During 1923, the fisheries and fishery industries of the South 
Atlantic States employed 16,298 persons, of whom 10,274 were em- 
ployed in fishery operations and 6,024 in the wholesale fishery trade 
and the canning, salting, smoking, and by-products industries. The 
products of the fisheries of these — amounted to 228,747,930 
pounds, valued at $5,087,340. 

FISHERIES OF THE GULF STATES 

The latest statistical canvass of the fisheries and fishery industries 
of the Gulf States (west coast of Florida, Alabama, Mississippi, 
Louisiana, and Texas) was made for the calendar year 1923. Com- 
plete statistics are published in the report of the division of fishery 
industries for 1925 and in Statistical Bulletin No. 670. 

During 1923, the fisheries and fishery industries of the Gulf States 
employed 17, 793 persons, of whom 11,132 were engaged in fishing 
operations, is 785 in the wholesale fishery trade, and 4,876 in the 
fish-canning and by-products industries. The yield of the fisheries 
ageregated 160,324,042 pounds, valued at $8,096,650. The products 
of the canning and ‘by-products industries were valued at $6,264,913. 

In addition to the above general canvass, annual statistics are 
collected on the quantity of sponges sold on the exchange at Tarpon 
Springs, Fla. The statistics for 1927 are discussed below. 

FLORIDA SPONGES 

In 1927, the quantity of sponges sold on the sponge exchange, 
Tarpon Springs, Fla., was 414,417 pounds, valued at $865,510. Of 
this amount 252,463 pounds, valued at $752,435, were large wool; 
35,413 pounds, valued at $61,973, were small wool; 65,429 pounds, 
valued at $32 1714, were yellow; 50, 495 pounds, valued at $14,139, 
were grass; and 10, 617 pounds, valued at $4,249, were wire. Tt is 
estimated that sponges to the value of $50,000 were sold outside of 
the exchange at Tarpon Springs. Compared with the number of 
sponges sold on the exchange in 1926, the quantity sold in 1927 is 
13 per cent greater, while the value was 30 per cent greater. The 
quantity of each grade of sponge handled in 1927 also increased over 
the previous year. Greater production was due, in a large measure, 
to the favorable weather conditions during the first six months of 
the year. 

Sponges sold at the exchange, Tarpon Springs, Fla., 1919 to 1927 

l 

Year | Total pater Se Yellow | Grass Wire 
| 

| 

| Pounds Value Pounds | Pounds | Pounds | Pounds | Pounds 
ODT cS Mee eA se eee | 414,417 | $865, 510 252, 463 35, 413 65, 429 50, 495 10, 617 
1926 oa oe ee ee eee eee 367, 745 666, 093 235, 143 26, 073 55, 205 49, 233 2, 091 
LO2D ene eee oa eee eee | 434, 672 715, 097 242, 020 29, 968 120, 748 28, 622 13, 314 
ght eg pees Se Be ae 425, 305 714, 760 265, 392 58, 021 81, 420 14, 898 5, 574 
DEP eee re se eee ST ee 490, 200 734, 391 243, 230 54, 292 87, 878 88, 772 16, 028 
Be SD ES Po oe Be ee 526, 885 699, 089 248, 475 70, 478 115, 455 84, 892 7, 585 
NODAME Soe. See ee ee 386, 390 540, 093 173, 723 63, 786 70, 218 65, 745 12, 918 
D7, Ve one A ee Bee A Se sm, | 409, 746 678, 209 176, 722 60, 902 72, 648 92, 880 6, 594 
POLO Ses pee Bee Ce ee oe ee ee | 424, 075 707, 964 205, 462 76, 309 73, 051 62, 547 6, 706 
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FISHERIES OF THE PACIFIC COAST STATES 

The latest statistical canvass of the fisheries and fishery industries 
of the Pacific Coast States (Washington, Oregon, and California) 
was for the calendar year 1926. The complete statistics are pub- 
lished herewith. In addition to these, statistics also are collected 
monthly of the landings of fishery products at Seattle, Wash., and of 
the halibut landings at the principal Pacific ports. A summary of 
these for 1927 is published herein. 

GENERAL STATISTICS 

The bureau’s program of utilizing statistics collected by State 
agencies on the Pacific coast, in compiling the statistics in that 
region, has been continued.’ In the statistics for 1926, for the first 
time under the present system of collecting statistics, the catch 
by each kind of fishing apparatus has been itemized separately in all 
of the State tables. This feature, continued in the future, should 
make possible a more accurate appraisal of trends in fishing effort 
and the resultant yield than has been possible heretofore. For pur- 
poses of comparison, the statistics for all available previous years 
are given in summarized form. 

There were 18,597 fishermen engaged in the fisheries in 1926. 
These operated 703 vessels, 6,326 motor boats, and 803 other boats. 
This is a marked increase of fishermen, vessels, and boats over previ- 
ous years. Virtually all of the vessels are motor driven, and it is 
this class that shows the greatest increase. 

The total catch in 1926 was more than 521,000,000 pounds, with a 
value in first hands of nearly $19,000,000. The species used in the 
preparation of fishery products dominated in the Pacific coast fish- 
eries. Their total weight was nearly 428,000,000 pounds, and they 
had a value of more than $11,000,000. This is 82 per cent of the 
total yield and 60 per cent of the total value. The species included 
in this category fall in five groups: The salmons, tuna and tunalike 
fishes, pilchard or sardine, Alaska cod, and whales. Of these, the 
salmons had the greatest value, being worth $7,000,000. Pilchards 
were most important from the standpoint of quantity, the catch 
amounting to nearly 287,000,000 pounds. The tuna group, which 
embraces albacore, bluefin and yellowfin tuna, skipjack, and bonito, 
provided raw material aggreyating nearly 46,000,000 pounds and 
valued at more than $2,000,000, which placed the group third in 
quantity and second in value among the cannery fishes. The salt- 
cod fishery and the whaling industries accounted for the remainder, 
each having products valued at less than half a million dollars. 
Among the species used in the fresh and frozen fish trade, halibut 
dominated in Washington and Oregon, while sablefish, lingcod, shad, 
smelt, and minor species constituted the remainder. In California, 
the flounder group is important, as are also the rockfishes, barracuda, 
yellowtail, and white sea bass. Other fish are of minor importance, 
though their aggregate quantity is considerable. 

5 The method of collecting statistics in the various States and the items covered vary siden ie 
In compiling the data, it has been necessary for the bureau’s Pacific coast agent, C. B. Tendick, to supple- 
ment those provided by the State by canvassing the industries for items omitted in State returns. In 
most cases the value of the catch was derived from dealers’ records and estimates of prices. In Washington 
and Oregon the offshore fisheries were canvassed separately for units of operation, catch, and value of the 
catch. In almost all other respects the statistics are as collected by the States. 
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The shellfish yield was of considerable importance, aggregating 
15,000,000 pounds and a value exceeding $1,500,000. Crabs ac- 
counted for nearly a third of this total. Clams and oysters also were 
outstanding, the former having provided raw material for a consider- 
able canning industry. The sea crawfish, or spiny lobster, and the 
shrimp fisheries of California also made important contributions. 

WASHINGTON 

In 1926, the fisheries of Washington employed more than 7,700 
fishermen, who manned nearly 2,500 boats and 333 fishing vessels. 
Their catches aggregated nearly 90,000,000 pounds, valued at about 
$8,000,000. Salmon made up over half this catch, while halibut 
and cod were of importance. In the shellfish fisheries, oysters, 
clams, and crabs were the most valuable products, in the order 
named. 

The statistics for the last five years show a constantly increasing 
number of fishermen, though there are not yet as many as were 
reported in 1915. The increase is more regular and pronounced in 
the shore or boat fisheries. The vessels are increasing in number, 
though the total tonnage appears to be declining. The principal 
losses to the vessel fleet in 1926 were three steamers in the whaling 
fleet and one sailing vessel of the Alaska cod fleet. The motor 
vessels increased. 

The total catch declined 31 per cent as compared with 1925. Most 
of this loss was in humpback or pink salmon, 1926 being one of their 
biennial ‘“‘off” years. Severe decreases occurred in the chinook 
and blueback, or sockeye, catches, also. The amount of carp, shad, 
and flounders caught seems to be increasing. The sturgeon yield, 
which had been increasing in recent years, though still far below the 
large catches of early years, suffered a sharp decline in 1926. The 
whaling station, which has operated with declining output for a 
number of years, ceased operations at the end of the 1925 season, 
hence whale products are absent from the 1926 report. Among 
the shellfishes, native oysters and razor clams have shown decidedly 
larger yields in recent years. The octopus fishery has grown in the 
last five years to be an item of some importance. 

OREGON 

The fisheries of Oregon in 1926 employed over 4,900 fishermen, 
nearly 2,700 boats, and 8 fishing vessels. The total catch was 
about 33,000,000 pounds, valued at more than $3,000,000. The 
salmons accounted for more than three-fourths of this total, chinooks 
predominating. Of the remaining fishes, the shad and_ halibut 
yields were of the greatest value; among the shellfishes, crabs, fresh- 
water crawfish, and clams were most important. 

The number of fishermen was virtually the same as in 1925 and 
considerably higher than in previous years. The number of motor 
boats also increased steadily throughout the period covered by the 
statistics. The catch in 1926 was smaller than that of 1925 by more 
than 17 per cent, due principally to the smaller amounts of chinook, 
chum, and silver salmon taken. The catch of blueback, or sockeye, 
more than doubled, and the shad catch was 60 per cent larger. In 
fact, the latter has been growing for a number of years. 
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CALIFORNIA 

In 1926, the fisheries of California employed nearly 6,000 fishermen, 
2,000 boats, and 362 fishing vessels having a total net tonnage of 
6,675. The catch amounted to nearly 400,000,000 pounds, valued at 
nearly $8,000,000. Pilchards, or sardines, were of greatest impor- 
tance and accounted for nearly three-fourths of the weight and about 
one-fifth of the value. The tunas and tunalike fishes were next 
and together were of considerably greater value, though, of course, 
of smaller quantity than the sardine. Among the other fish taken, 
flounders, barracuda, yellowtail, rockfishes, and white sea bass were 
the most important. Of the shellfishes, crabs, spiny lobster, shrimp, 
clams, and abalone were important. The number of fishermen 
employed was the largest on record, as was also the number of motor 
boats. The number of vessels was the same as in 1925. The in- 
crease in number of vessels was rapid and continuous up to that year. 

The total catch was about 10 per cent smaller than in 1925, due 
chiefly to the reduced catch of pilchards, or sardines. It should be 
remarked that, though the catch of sardines was smaller, the output 
of canned sardines increased, the decrease in catch being due mainly 
to restrictions imposed by the State on the use of sardines for reduc- 
tion to fish meal and oil. The catch of albacore, choicest of the 
tunas, was only one-ninth as large as in 1925. The deficiency in 
this item was partially offset by the greater catch of skipjack or 
striped tuna. The catch of ‘California halibut” has been declining 
consistently for a number of years, and the catches of other flounders, 
which have been increasing, seem to have reached their maximum in 
1925 and declined in 1926. The shad and salmon catches declined 
sharply in 1926. The catches of most of the shellfishes was about 
normal as compared with those of previous recent years. 

Fisheries of the Pacific Coast States, 1926 

OPERATING UNITS: By STATES 

Items Washington} Oregon | California | Total 

| = | 

Fishermen: 
CONPDOALS AH ONS OLG sees ts m= Ree ae ew Se ae ok 5, 429 4, 899 3, 665 | 13, 993 
OTERV.ESSOIS sate sgn eae ae ees 2, 288 2, 279 4, 604 

AO Gevl ae Nees S08! cepts AS) Ye eee gee ee) aly 8 He CMe 4, 936 5, 936 18, 597 

Boats: 
INCH) a CA NO a i aes Bao a 2,120] 2,487 1, 719 6, 326 
GOGH GTA a ee 2 ae Ne a ee oS een ae ee 204 55 

Vessels: 
eA el bono deo See ee A eee ae en aS ee Ds 8 27 Ae 5 fi 

Netsbonnagess=2. 255 Ue eS 5 eee Gh Rt Speen 196 212 
INTOt DT Acemeer comet Cena snn oF ela. yl in OE a ae 326 | 8 | 351 685 
INGILONN AGC so eae ee ao. 8 Te eee ee ee 6, 247 32 | 4, 588 10, 867 

Ey See ee 2 ee eee nee ae oa els OG et ee SMe oe 6 11 
Gi hn a Oe ce ere ee SS PEs let ah ey | eee oe | 1, 891 3, 509 

LOLA ee: erate es me EP St 4 NO al 333 | 8 362 703 
ROLAIMEtLODTAG se) stb Tek? oe ee ed 7, 881 | 32 | 6, 675 14, 588 
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Fisheries of the Pacific Coast States, 1926—Continued 

CATCH: By STATES 

Species Washington | Oregon California Total 

l 
FISH | | 

Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value 
nie 2 Lee ee oe |_.....-.-|---------| 2, 469, 385; $232, 399] 2,469,385! $232, 399 
Ses Cee eee I toe 60, 127 631 60, 127 631 
Lick epiees fel Bie eee oo. a) a wie | P15 AND2-404) 440 (610 5022408 449, 610 
Wa as > ee 1h eee 3, 078, 666 93, 256| 3, 078, 666 93, 256 

659, 288) $19, 780 i Hee Ss ae 72, 178 2, 092 731, 466 21, 872 
See ae 2 ee A eee ee Be 257,377) 36,130 257, 377 36, 130 

Cod, dry salted_______ AO KONO 1D | Hl'73, OSbl=2 ree el oem 3,712,070 235,055! 7,688,685 408, 090 
Cod tongues_-________ 14, 000 15400) ae ee eee eae ER Ske tek) ee i 14, 000, 1, 400 
Dolly Varden trout --- 545 [ee see [ee ee SNe ee Eee oe 545, 82 
Dolphins oss ere eee I ee pane ce Ae CS ER 3, 145 94 3, 145, 94 
1D) a ee 2 ee | rapa Mes SA as Se 238 ul 8 7 
Flounders: 

SaliformiayHalipiutee | 2o8. 220 ecole eee ee ee Be 1, 431,000 209,710) 1,431,000 209,710 
SOG: aaee en ce 205, 104 8, 157 1, 500 $50} 8,649,870 357,405) 8,856,474 365,612 
Other Se eee ee 140, 076 2, 843) 3, 500. 75| 1,813,011) 84,366] 1, 956, 587) 87, 284 

Ginsey fis eee Se 290, 395 URS eee eS | Oe 506, 723, 3, 115 797, 118 4, 567 
ETA eaneree waneee FFP er oe on eee REN eh cal AD SF 58, 335) 1, 458 58, 335) 1, 458 
abi bute = 8s 22) 17, 850, 452/2, 596, 753) 362,609 58, 132 256, 720; 28, 413] 18, 469, 781) 2, 683, 298 
fisrdneng ee a 2a 1 ee eae fe aera ee IN SR oe 43, 625, 4, 409 43, 625) 4, 409 
Horning es 22 tee! 1 aa) 2, 821, 692) 28, Biglo we r ae 453, 607 9,130} 3, 275, 299 37, 348 
Horseumackerels!2 2) s|deede se Lee, et Ae (DONE Ve ES 239,164, 12, 604 239, 164, 12, 604 
ROTA LS Ne ae as aes eh EE Se jets hee (L-Series 484,921] 13,57 484, 921) 13, 573 
fhineeods = sae 823,013) 31, 916 16, 322 631 645,000) 22,231) 1,484,335, 54, 778 
iINFSCKOrel ye oo ee oleae ee eee ee a ee nee Saosin 3, 623, 290} 96,103! 3, 623, 290) 96, 103 
IW OR AE See BORE Se dD a ee el Ce aes Or (Ere a OT EN ARLE ok Be 51, 753 7, 048) 51, 753) 7, 048 
IPercht= seers fase 70, 468 BO LA Eee ee ey eee ee 208, 910 if 641 279, 378) 15, 165 
IPike~SacramentOves 4) eee: oo eee ee Fay aay Sea 2, 990 139, 2, 990 139 
IPUCHALdiOr/Sardine se <a | hens oe | ed eee eee, fe 286, 7Al, 250|1, 527, 186 286, 741, 250 1, 527, 186 
ROMP AallO se Se eee eee Bee ne Rae, eT RS 8, 125 3, 908 8, 125 3, 908 
LO GEA ASS see TOS eI FN eee |e See Sees 636, 335} 50, 104. 636, 335) 50, 104 
Rockfishes FS 443, 222 19, 406 66, 711 2, 282) 7, 538, 448 348, 069) 8, 048, 881 369, 757 
Pablonshn=s-as= ae 2, 211, 574| 116,973) 386, 653 18, 762 183, 065 9, 802 2, 781, 292! 145, 537 
Salmon ashlee 51, 656, 389/3, 864, 520/26, 821, 843/2, 657, 708| 6,084,079) 610, , 218| 84, 562, 311] 7, 132, 446 | 
Sculpins se eae | se En oe aa 2 ee a jovssceus2 108, 068 9, 727| 108, 068. 9, 727 ; 
Sea bass: | 
IB Taek ee ee ae a) ats a eee ee ee 377, 934) 12, 503 377, 934 12, 503 
Wihiteworsqueteasuels= se kone | ne eS eee ee 2, 216, 402) 238,590! 2,216,402) 238, 590 

Shades: Sie ee 380, 458 7, 610) 1, 654, 739| 39, 650 902, 202} 23,800) 2, 937, 449 71, 060 
SHESDS HEH GS ae ake | ee we ae | a eal oe ee 138, 927 5, 083, 138, 927, 5, 083 
Skatese ioe oes 4, 105 65] rae CS Vira aed 232, 993 4, 551) 237, 098, 4, 634 
Skipjack or striped 
UTS ek eee ee eee cee | ee eel | ee RN! ese a8 2 20, 994, 822) 873, oe) 20, 994, $22 873, 932 

Smelt: 
Silver 360/790) / 7432205) 222 ee ee ES 883,123} 79,158) 1,243,913) 122, 453 
Eulachon BAGG LOG. May. S72) wiei7 G00] Tevet 87] seine en ees 539, 009 9, 559 | 

Splitters eee | ee | ee eee ea ey [a ed 5, 322 206 5, 322) 206 | 
7 ie Andy Ses | pe ee 5, 218,994 384, 148 

750, 801| 110, 118 750,801, 110, 118 | 
wanes eae oe Soe 223, 016 15, 111 

1, 988 40 1, 988 40 
45,543] 3, 763 45, 543 3, 763 | 
4, 325) 130 6, 117 234 | 

6, 526, 533) 343,412, 6, 526, 533 343, 412 | 
12, 565, 085| 590, 860! 12, 565,085) 590, 860 

260,756 18,110; 260,756; 18, 110 
85, 557} 7, 185) 85, 557 7, 185 

368, 064 28, 217} 368, 064 28, 217 
5, 023,114! 266,045 5,023,114 266, 045 

230, 124 10, 578 241, 569 11, 045 

DOtalie as saan 85, 033, 356)7, 120, 573|32, 183, 013 2, 985, 153/386, 057, 584)7, 085, 914,503, 273, 953/17, 191, 640 

SHELLFISH, ETC 

Crabs eee 1, 937, 741) 133,506) 532,884) 36,333) 3,296,280) 241,117 5,766,905) 410, 956 
@ravwyilishs sted. fa Brey ee 105, 706) a AV. | ae Be Se ee 105, 706 13, 214 
Sea crawfish or spiny | | 

LODSt Cre eee re eee a Beer ee See ates Seta aoe | ee Aet75; o04 163, 182) 1,175,223) 163, 182 
SELMT So see es 50, 624 EUS) ee eee | leeks ONE Ye 1, 431, 511 60,755, 1, 482, 135 67, 842 
Clams: 

Cocke's eee Spee iy eee ee | ee | ee | 23rd 2, 137) 2,377 2, 137 
1s hive g Ngee s a Sore = 215, 279 40, 365 4, 837 QUT eR eens ees | mene Wee | 220, 116 42, 542 
1156.2) 6 enema poe Ret Ste SS AE 8 Cie ee ei Ree ee SA eC 5, 302 2, 585) 5, 302 2, 585 
IPIsing aes Sei ee Se eee flee eae es) Tae err) hips VER AR 68, 579 24; | 68, 579 27, 432 
RazOres se ee 1, 288, 139! 214, 690 154, 543 DAP tl ea ee | Soe cenee 1, 442, 682 238, 301 
1S{0) {Pape eee ep peepee SS elas Se 14, 519 5b 227, 40,993 21, 905) 55, 512) 27, 132 

AVITISSEISE she Sy AIC Rd aT Ss ee | Ree a ee pa 1, 461 498 1, 461 498 
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Fisheries of the Pacific Coast States—Continued 

CATCH: By StTates—Continued 

Species Washington Oregon | California Total 

SHELLFISH, ETC.—con. 

Oysters: Pounds | Value | Pounds |, Value | Pounds Value Pounds Value 
Eastern, market_-_-_-_ ZA) 2S |e aks 18 1:|) oes See | Dee 61, 042) $26, 161 81,322) $47,342 
Native, market ----- 697,920} 358, 631 2,616) $2, 325) 36 20 700,572) 360,976 
Japanese, market_-_-- 60)'000) *"30; 000)" 22-22 See RSE Pe ba ee 60, 000 30, 000 

BEnnODS 22. ae ee 210, 395 85901). 2 =o ss ee ee ee |e 210, 395 8, 901 
GED a ee eS ee eel eee eee (eee peel ieee ee et 412,154) 84, 827 412, 154 84, 827 
Oo ee eee 123, 581 1,414) 2552. S5903 See 63, 304 6, 260 186, 885 13, 674 
eprint ee ese Set She on - 2k ad o|ocs an nealbaneeoeee 3, 135, 561) 45,806) 3, 135, 561 45, 806 

M1) 47 (he A See 4, 603, 959} 821,775) 815,105) 82, 887| 9, 693, 823) 682, 685) 15, 112, 887) 1, 587, 347 

WHALE PRODUCTS | 
| 

Sa GUS. = ee Ee et een Se ce sneer pee 36, 750 1, 927 36, 750 1, 927 
SPU RISCULES OTe ereee tee See |e = ey ee A Se SI ese 1, 980, 068} 112,917) 1,980,068} 112,917 
MUHOER We OPOEOGUCESS |< <= a= 222 2 |= os ee | see 882,760) 20, 902 882, 760 20, 902 

BIRO Getler eee te et Sa SN ae oot oa ose oe | 2,899, 578) 135,746) 2,899, 578 135, 746 

Grand total____- 89, 637, 315|7, 942, 348/32, 998, 118/3, 068, aa 650, 9857, 904, 345/521, 286, 418/18, 914, 733 

Fisheries of the Pacific Coast States, 1888 to 1926 

OPERATING UNITS 

Items 1888 | 1892 | 1895 | 1899 | 1904 | 1908 | 1915 | 1922 | 1923 | 1924 | 1925 | 1926 

Fishermen: 
On boats or shore __-_----- | 8, 804) 8, 755/11, 439 11, 342 12, 483/11, 626/14, 235/10, 244/10, 309/11, 762/12, 438/13, 993 
Onryesselste 2-2-3 s2. 1, 663) 2, 216) 1, 927, 1, 561) 1,205) 1, 754) 4, 229) 3, 162) 3,932) 3, 597) 4,418) 4, 604 

Totaltasens ot eeat 10, 467)10, 971/13, 366 12, 903'13, 688/13, 380/18, 464/13, 406/14, 241/15, 359/16, 856|18, 597 

Fishing boats: 
OURS) PSS ae es ee ee (2) (1) ¢) aa et ¢) 313) 868) 4,378) 4,173) 5,100) 5,727) 5,424) 6,326 

(OV) abe oh ee ee ae | 4,101! 4,575) 6,110 5, 751) 7, 066) 6,363) 5,024! 1,041 657] 676) 1,019) 548 

Fishing vessels: | . 
Sian ike ke he es ee ee (e (2) (?) (2) (?) 3107) () 10) () 10 12 7 
Net tonnage_-.-.-=----- } (2) (2) (2) (2) (2) |34, 582) (2) 514) (2) 382} 220) 212 

WEOLOD sae ee oe ee 2 h 4@) (2) () (2) () (3) (2) 510) (2) 534 643) 677 
Net tonnage----_------- | (4) (2) (2) (2) (2) (3) (2) | 7,732) (2) | 4,345) 5, 873)10, 835 

(sic UO Rea ee ees (2) (2) (2) (?) (?) 31) (2) 6} (2) 10 1 11 
Net tonnage--_---------- (2) (2) (2) (C (2) | 3,889} (2) | 2,019) (2) | 1,448) 1,838) 3, 509 

otslnee 52h ees 28 82 121 99 66 87| 138) 550) 526 555| 560} 673) 703 
Total net tonnage____/|10, 226/13, 693/10, 602 6,900) 7, 637) 8, 471)14, 635/10, 265|11, 095,12, 064/13, 361/14, 638 

1 Motor boats were not designated separately prior to 1904. 
2 Steam, motor, and sailing vessels not designated separately. 
3 Steam and motor vessels not designated separately. 
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Fisheries of the Pacific Coast States, 1888 to 1926—Continued 

CATCH 

[Expressed in thousands of pounds; that is, 000 omitted. Salt fish, except cod, have been converted to 
the equivalent of fresh fish] 

Species 1888 1892 1895 1899 1904 1908 

FIsH 
ANI SE{0) ca ape ae a SP be pe ag a 299 179 210.| ea 
‘ATI CHOVIGS soe e sea bb eee 5 ee ee tro ea 150 460 (0) ome Nee 220 
IB ALTACU CAS eas ae a ee a ee a abe SL ees 436 1, 245 1, 425 2, 375 3. 205 
BOnTtO DORE Oe dae 32 See ee = | 3 eS 421 301 189 212 329 
(OE) oie ee a ee i 66 46 284 90 457 
@attiish se ee eee. ls 1 eG |e eee 376 626 923 1, 270 
Cod: 

resis ae es 7. ee eer tS 239K eee ee see 40) (| 2-220 5-2-2) ae 
ID Gy Salted i semen eee te 2a es 2, 814 3, 228 6, 847 7, 695 7, 946 

Flounders: 
SAO LO = eee ae rm re ae IR aera apaer| Ue  a 32 3, 883 190 
Otherness ee ees oe el eee 4, 465 3, 415 4, 747 4, 560 6, 988 

Lae ooo EE ee 12s Ss a Pa a 2 S| ee eee et | ie 32 
1S EMU ojba reyes bor i es le aa a I 1, 520 1, 429 1, 849 6, 878 12, 091 30, 088 
a3 hehe | aver Yo le =e = 2 eA a a re al (ee eee Ba rd Re A as 8 186 65,;| S23 ces 
EVOL EI pee ees SS PIE Lee ee ene 5, 104 3, 526 2, 096 1, 976 3, 346 
Kein Slee ee ee ES Ee 40 148 127 174 682 
LO Liptay ey OY IA] Oe Ss SEN ES ee ek be 616 368 239 437 249 
Wa ckore) ere oe 2523 5a eS at eel ise ae 350 95 168 135 197 

22 13 4 
2, 383 1, 036 4, 638 

13 34 89 
1, 260 1, 924 2, 456 

164 334 203 

31, 779 50, 150 39, 358 
25, 863 30, 548 19, 144 
42, 672 12, 120 18, 051 

| Tet 14, 651 13, 960 
PUI) ACK Sa Re shee ed Dm he 2, 270 21, 112’ |e ae 

Surly irae ak eRe PE Gy ee |e ees en ee eee ae Bn eee 
Sea bass: 

184 Ve Ree eee ee Ss ae eed (ee 263 { 37 96 63 161 
Wihitevorsquetesetiote aa. == see eee See oe 640 952 983 1, 337 

Siig ditties ee ee ee ar ee IE 10 738 372 255; 489 1, 700 
Skateg eee Nee ae eae EE Et ee eS ee a Ne, oe ee 198 124 
OTe] Gems ara see tg ee ie oe A Ta gee Al 180 2, 242 2, 299 2, 280 2, 757 3, 645 
Steelhead:trout sess Oe re LS a | eee 5, 316 8, 652 2, 725 3, 018 4, 884 
SULIPE CID ASS ce eat er Sa ae 56 252 1, 234 1, 570 1, 776 
Sturgeon ies: 28 SiS ee es ee iBaliye 3, 775 38, 140 296 138 309 
SUIbhtish 6S as Sie Dee oe ei Ee | eee 400 436 165 272 885 
Sivord fight (2a eee) 2 ey, ee |e eS a Ae ee | eee ee eee 8 
FROMLCOGS--t eee ee Eee: EES UNS SSE A SER PA ee ee) 74 376 69 49 
Tuna: 

Wellowiines 2 = oer eee eS 15 12 
iWihifefsh. \24 =. eS 270 466 
Yellowtail 358 571 
COnpevsjeiitsl ae ako 2 ea a oe 29, 947 1, 354 1, 214 

1 Bo) sh [Se Oe Ses ee 73, 988 157, 193 165, 243 

SHELLFISH ae 
Ora bebe Ase 25 ae» 2 ed ORs LER) 232 2, 945 2 pe 4, 063 6, 080 4, 081 
Grawiishe- 2 se Se eet Sie Eee 14 20 59 116 187 178 
Sea crawfish or spiny lobster___...._______- 231 303 558 607 1, 078 573 
pe) ob aD ay OSes he gh ATNG IE IR I AT ee ee Pere aie om 4, 907 5, 315 5, 461 6, 515 3, 006 505 
Clams: 

SEA ERG a wc os Deh a ee at | Se Snel ee bee Ae, A ee 775 156 
IN bb. 2\6 Se ee ey ee a 
Razor 
SOL Sie eee Pe OS ie ee em 

IMGHSSO] SHE Se: i a Lae ete 2 
Oysters: 

Eastern 
Native 

Scallopss wet le Soll De eee ee ed 
At alone: sae, Fie Sole 2 yee ee ee a 
OGiO DUIS ses ee eS ee i eee A ee 
Squidee tetas a ke ae ee ea Cee 

Total 

Sperm oil 
Whale oil 
Other whaleproducts:= =e eee 

WROtaLE eco oes pat SE ee bo eee 1, 772 649 729 420 214 

Grand totals assem, Coeenee oun 91, 244 123, 928 147, 879 222, 872 173, 512 175, 054 



FISHERY INDUSTRIES OF THE UNITED STATES, 1927 

Fisheries of the Pacific Coast States, 1888 to 1926—Continued 

CATCH—Continued 

505 

[Expressed in thousands of pounds; that is, 000 omitted. Salt fish, except cod, have been converted to 
the equivalent of fresh fish] 

Species 1915 1922 1923 1924 1925 

FIsH 

BSA COLG eee mere Nee See a SB 21, 074 13, 232 12, 515 17, 695 22, 207 
JAIN ACC re ee ee eee 113 653 307 347 |! 124 
CGS Se a eee 3, 923 6, 250 7, 201 7, 129 8, 006 
LA aD 32 ee ee ee 448 929 1,115 1, 038 867 
TE aa ees Oe a ee ee 601 442 533 455 444 
CDRS aS SES ES ek a Se 517 126 130 352 366 
Cod: 

IDTROSL See ee ee ee 2D) | teers AE RSE Een eee eae 1 
PymvaScol bed mers: see ee 2 ee 10, 451 2, 856 5, 079 6, 585 7, 542 

Flounders: 
ReOAMOnMA Nal DUt <-2 2 cs2=— oe a|beae ee ee 13, 403 12,427 2, 576 2, 452 
Sole” 5, 830 7, 174 7, 206 9, 101 8, 996 

6, 962 1, 797 2, 075 2, 269 2, 812 
269 75 79 61 22 

40, 826 18, 706 25, 015 15, 974 19, 256 
73 18 10 19 24 

3, 005 602 903 619 1, 536 
656 582 412 384 537 

SPIN ZCOny ame nen ae ee 1, 428 589 545 929 1, 487 
LIS CRW 2 ES ree Se ER en ee ee Ce 266 2, 496 3, 592 38, 241 3, 522 
LMU eS ee ee ee eee ae) 3 31 74 62 37 
nlehardior sardine =... <-- === 32 4, 390 93,400 | 159,197 | 242,686 | 315, 295 
TE TEDH OD TG Gl, SC AI SD RE oe aa 19 16 33 18 11 
VO CAD ASS aie See ae ee ee 901 316 357 466 330 
PROC RHSHESEaee nec 2. Voc been sae ene a 4, 465 4, 626 5, 592 5, 051 5, 928 
RaDIGHS he = 22S Mel? 2 eee Be 657 1, 348 3, 014 2, 989 3, 512 
Salmon: 

Chingo ken so. 28a ee eee 48, 994 30, 855 37, 668 54, 319 54, 702 
SIV Cree ke Ge al ee 2 Ae I “8 23, 890 19, 196 19, 667 26, 437 25, 442 
Bivebacksse eh ae eee eee 5, 380 6, 040 5, 729 5, 489 10, 565 
(Chikton2 foe See es =k eee 19, 176 6, 448 9, 927 ily, palr/ 13, 831 
ump backs. on. Ste sees fete! ooo 29, 998 145 33, 097 498 35, 309 

Gulp ee eles Soe are eee 42 60 109 226 
Sea bass: 

BR CK ewe cone ee ae See 392 97 227 231 189 
White, or squeteague__--.-.-..=.-..-__ 1, 221 2, 982 2, 520 1, 516 1, 920 

isiehyol_ 2 et Oe ae ee ee eee 7, 478 1, 736 1, 778 Qo 3, 712 
[Speiieic Ss 8 eee eee sek en eee 7, 561 288 419 490 414 
SUAVE YOST AVGTNG LE Se a RR SE Re ee | i eae 18 32 24 49 
SU IGS Se ee Se ee eee ae 1, 012 125 141 141 184 
Sici pi ackOnsuripeditunas 2-222 oe es = ee 11, 862 11, 463 3, 781 14, 235 
REET BL eee eee a nee te ROY ae 3, 299 2, 439 2,.261 2, 390 2, 536 
Sie) Uo S¥ 6 7 e(0) 0 peg ee 4, 512 2, 300 4, 260 4, 835 4, 026 
SERIE CID ass see een ek 8 oe we EE 1, 784 684 910 662 844 
ULE OE ae eee - SE re oe 160 485 208 262 281 
UII SEGRE ete ee oi es Se oe ES 155 289 395 333 348 
EXYVO CHE Styrene pee), Se eae i ay ete a ee 23 | 12 32 20 
PRO TITCO GMa eres Oe Bee EY es 64 32 | 48 43 15 
Tuna: 

Bluefin 2, 838 3, 301 3, 241 3, 804 
Yellowfin 7, 337 10, 837 3, 063 13, 238 
Mixed 692 662 547 427 

Whitebait______ 84 68 122 71 
Whitefish ____ 30 40 273 222 
Yellowtail 3, 414 3, 980 4,714 3, 180 
Other fish 287 237 377 253 

Total 260, 435 | 387,358 | 451,907 | 595,314 

ONE OVS). ab SNS Oe els ee ee el 2, 763 2, 589 3, 086 4, 708 
Crawfish 69 142 12 128 
Sea crawfish or spiny lobster 1, 017 1, 093 1, 027 1, 486 
Shrimp 1, 052 1, 148 1, 589 1, 496 
Clams: 

(Olathe (eh ee A BS Sa ne NE ee a 4 5 gM Ne SA ede 
lal tral ae AU Se ee ee 176 92 80 204 222 
HVRixe (t= S 2 MMe Me te SpA SS 8 66 5 4 7 9 
NET Te ao at oc MS ate EE Se ee ete eee 49 59 7 81 
AZOLE eee = see eee a Drees bee 450 1, 008 430 557 982 
Solas bet Lee Sees i ea 90 71 52 56 64 

IMITISNEIS Shae vse ate tee, Mare ee es 20 a 10 8 4 

1 Includes halibut caught in California. 

1926 

503, 274 

5, 767 
106 

1, 175 
1, 482 

2 
220 

5 

69 
1, 443 

56 
1 



506 U. S. BUREAU OF FISHERIES 

Fisheries of the Pacific Coast States, 1888 to 1926—Continued 

' CATCH—Continued 

{Expressed in thousands of- pounds; that is, 000 omitted. Salt fish, except cod, have been converted to 
the equivalent of fresh fish] 

Species 1915 1922 | 1923 1924 1925 1926 

SHELLFISH—Continued 
Oysters: | 

Wastérn feces... De a ee 98 641 119 114 89 67 81 
INativentsas. 20 eel ss Ee eS 460 566 696 662 673 701 
JAPANESE See se Sa BSE SSO ates ee eS a 35 10 16 28 60 

Seallopses:) 542-2). 2p aie eee Ret per eee SR eA BE ee 4 6 210 
Apalone = ess sek pees eee eee 731 312 | 318 449 471 412 
saan A Pelee SES Sk +, ae. ow aE a 32 119 , 162 271 239 187 

Wid =.=. SON oe Se ees 6, 226 210 | 1, 180 6, 831 1, 891 3, 136 
ae SHOIITiSh 22226 7h ee eee Bape Royse <a 13 i sae ae | Seay Seka See 

Total #°- <0. Te eee eee ee. 2 14, 215 | (ecole 8, 093 14, 942 12, 559 15, 113 

WHALE PRODUCTS | =| 
Sperm - shy eh ed ee ey ed adie 299 363 68 136 37 
pet Cyst eS oy a ee eee ee 2, 635 8, 626 6, 020 4, 404 1, 668 1, 980 
Otheriwhaleprodiucis: 2:- 2.2. eee 1, 298 4, 266 | 3, 114 2, 374 1,319 883 

OLA eeeeree ee ae oe AES ers 3,933 | 13, 191 9, 497 6, 846 3, 123 2, 900 

GrATIauOlAlys 221208. 26s Bade eee 282, 220 281, 137 404, 948 473, 695 610, 996 | 521, 287 

Fisheries of Washington, 1926 

OPERATING UNITS: By DistRIcts 

Puget Washington | Columbia 
Items Sound coast River Total 

Fishermen: 
On boatstanG: shores s2=-_ Seas e-  e e 1, 916 1, 702 1, 811 5, 429 
Ons Vesselsuces - 2 eee ees Gy Seek’ SPS ones 2, 280 Siilterce oe es | 2, 288 

ANG) le, SE EGS a a AEA oe eer! Bee 4,196 1,710 1, 811 (exes 

Boats | | 
VIO GOT ee ee ey ee ieee ea ee ay ee 8 8 ey ses 902 | 237 981 | 2, 120 
‘Other seh 23 r £ ei Ee ive tb Re a Ba 183 131 30 

Vessels: a 
Steam Pel Pah hentia Be See Nay h aia 2 

Net tonnage TCU a ee ee ee 16 
Motor 322 | cai en See geek 4 326 

INebtORnare 2.2. Se NOS ee) eee he 6, 214 SE hh Ue aba a Se Tw 6, 247 
SEPM ESSE Ip. 2 Me RN AIO le Do oh ae eR i 5 5 

IN Gu OTM Age. Soe 2 258 1S ae se eg eee ee 1,618 1, 618 

TROD nae SS es Res bate Bee Ee 329 333 
Motalnet tonnagel 22. sas a See ae ee 7, 848 7, 881 

OPERATING UNITS: By GEAR 

| S = j | H 

Tine | Purse Haul ae see Pound | Brush Beam | Trawl| Troll 
seines | seines | qvigf eat nets weirs trawls lines lines 

| | | 
Fishermen: | | | 

Onvboats andi shore |e 598.| 1,323 274 774 12 | Looe eS = 730 
Omvesselsae ee ee | 1,059 34 12 Ai oe eee aca 48} 1,124 | 115 

Cope eet eh eb ek Se | 1,059) 632 | 1,335 278 T74\ 7 12 60 1, 124 845 
Boats | F 

IME OGOT A 22) tole ete ee EP eee ee 105 944 173 375 6 6? | 428 
OEE Rte Sa are Bere |-------- 4G}. ae ee 101 UY | Bee ae OR oe Ae \aanz5 ee (22 eee 

Vessels: pe SS rs 

LGAs ule we ae coe Dee ais VIS ke See ee eee cee tal eee sy Ae ee PAA Foeseiice papel (ea 
Neb Lona gests mee Ee ere eae sel = Ee ee ee ee 6h 

Mio tor wie 228 5 4) 9 Sie 134 | 12 6 2 (ROBE So See | 15 127 55 
5 ve LonnaAgees= 2s tees | 2,901 155 42 cc MN ae op Sb Sh he | 203 2, 893 428 
aL eee TE Np cae Sd pS oe 
Wetitonnagesesss 2255 es |e 0 ea es eee SEE SES BE a 1 6180 eee 

otal ee ee 134 | 12 6 2. | es es 17" |= aga ae 
Total net tonnage_____- 2, 901 | 155 42 rs eee es Ee 219 | 4, 511 428 



FISHERY INDUSTRIES OF THE UNITED STATES, 1927 

Fisheries of Washington, 1926—Continued 

OPERATING UNITS: By GEAR—Continued 

j 

507 

| Set Fish | Drag | DiP | Reet | Crab | Oyster! Clam | 
Items eee | bag | bag - ~. | Lotal 1 lines | wheels | nets | mete nets traps | tongs forks 

| i= 

Fishermen: ; | 
On boats and shore -_------ 42 28 102 146 8 147 109} 1,511 5, 429 
(Ch CSS GS Be ees Se ee ee eee 2) | a ee ee 2 ae aes |-------- 2, 288 

IP ae op cers Dae pee 42 28 125 146 8 171 109 | 1, 511 Cer hlg 

Boats: | 
MIG Pe cet ees aE ee ea Bola ee: 40 74 4 124 | IB Meee sek 2, 120: 
OV LOG eS eee RS aan | (Pr) Ss eS DW NO ee de SS se ee eee \p—— == | GSS La age et 344 

i ——— a SS ——$—$—— = 

Vessels: | 
Riretr rs heer Meas Se ees lh 2a 2 ent bine Be gee le ees oe ee [eee |B Ee ak 2 

Byonuonniare . 22s ois 3} 2- te pee Ae ee ae ee eee eee ee SR 16 
TVRGTOR eee eee Se eee By | Sree Cen |e ee ae Iie es eet ae 326 
SU Goi ss aa oa ae i de cali SO A gl RE Esaawey: 6, 247 

PPTL, he Sen SE See) ee me ae wl ee eS ee ee ee eas Pes eee 5 
INV ELE SHO) P00 EEC ae Fees ee = oe ea ne [sseedo-beesseccjlosteloss | ie Se Ds 1, 618 

“i USTA A 2 a ose IRS EP erage i Ses ara eee SE is bal eee es aes 333 
MOienein tonnage...) a2 2 ele ok eee HIP | ee Ie 4 | a j pn We ie Rae eee 7, 881 

CATCH: By DISTRICTS 

| 

: Puget Sound veges Columbia River 
Species District Coastal District Trsarics Total 

eersye | Pounds| Value | Pownds| Value | Pounds Value Pounds | Value 
ISarpro eee es Jee) Se | 25 De eae joe 659, 263) $19,778 659, 288} $19, 780 
Cod; dryjsalted.. <2 2 EA po] oa) tad EF 79 05 14) ee ee) ee ee ee Eee 3, 976,615) 173, 035 
(Wodstonpues:—5. 2 2 14, 000 ue Sp nea ee | RES a ee ne eee es) 14, 000 1, 400 
Dolly Varden trout_____- 499) 75 46) ty eee stay eee SS 545 82 
Flounders: H | 
COSTS Sa eee eet ee 205, 104 S815 Feet | see eee | oe ee 205, 104 8, 157 
Oye ke eee TADS O76] ges S45 ted ae S| Be Le | oe eeA ENS 140,076] 2,843 

Gray fishee = 2s ee 290, 395 AnD) wales ge. | eat Sen eee: eee, ee SRS 290, 395: 1, 452 
Van pipes ee LRH OVAD D2 OOGt7 05 | eereuene a, Seam e epee wes Semen Pees 17, 850, 452 |2, 596, 753 
fermripe a te SE Ss 23 2s SDI GOD L285 1B ee See ae ee ea ee ae ee 2, 821, 692 28, 218 
seaine Cod 22 >=. oF ESS ONE) Uae RR RCN] (Eek Se ee ee eee 823,013} 31,916 
LAGE 1 ea oe ee | 68, 991 3, 450 1,477 7452s oe Sone 70, 468 3, 524 
muockfAshess-e =" 2 = =) 2 Se SEs be ea he) | ee gle) [OS eae ee a ee 443,222) 19, 406 
Baplofishe est ltrs [heer LM 574 Hie LG 50/25] wees eee eee ee ee gee eI eee 2, 211, 574) 116, 973 
Salmon: } 
Blueback or sockeye__ | 3, 122, 369} 359,706} 78, 978 6,582) 524, 345) 70, 787| 3, 725, 692| 437,075 
inno ke os | 9, 731, 368)1, 029, 399|1, 103, 402) 49, 826) 8, 273,677, 857, 610/19, 108, 447\1, 936, 835 
CLINT BEE, SEES SR oe 110, 636, 950, 372, 293)2, 085, 312 24, 946 561, 222) 5, 612|13, 283,484) 402, 851 
UTA Cae amen Ca OOF (D8. 445 MRE: ALONG ees eel Ale Se seal ee ES 128,445] 4, 608 
Silvers 252 Fs N ee \11, 226, 336, 829, 639)1, 243, 250 57, 359} 2, 940, 735 196, 153/15, 410, 321)1, 083, 151 

[iritole 2 A ee ea eS eae a, x ae Be Os oc aie Oe caer eee we 380, 458 7, 610 380, 458 7,610 
SUCICCR ee ea 4,105 Bis | ey ee ES Ae 8 Cee Sec ee eel 4,105 83 
Smelt: 

Silver ao 8 Se ee SENT OO g454 205 | eta ele oe oe me eae ead > en 360,790) 43, 295 
LEAD U LEA CV Tas ee See TR doa (ee RS ae Ss (ee eer ea 466, 109 7, 372 466, 109 7, 372 

Steelhead trout__-__-_____ 91,791; 11,014) 366, 060 29, 285) 2, 103,673) 147, 257) 2, 561,524) 187, 556 
Stareeqme ase! ees | 1, 120; 168 6, 600 880 76, 880 4, 997 84, 600 6, 045 

“a gia ierte ie (oa 1, 492) 1, 492 86 
iho fishes eee. ee | 11, 445] 11, 445 467 

fROtal master ee 64, 161, 869)5, 634, 438)4, 885, 125| 168, 959)15, 986, 362, 1, 317, 176/85, 033, 356 7, 120, 573 

SHELLFISH, ETC = ol Sa ae f Fe SSS a 

Wrapses= 5 eeu so 650, 359) 36, 952!1, 287, 382 96S O04 See Sat LA eee ane ! 1,937,741) 133, 506 
Sunes) LE eeek oe 50, 624 10] ee ee ee eS ee ee ae 50, 624 7, 087 
Clams 

Evandeeee eee anise est BIG 279\", 40; BG eee ee eae eee |S ee eS 215, 279} 40, 365 
[245070 aoe goer ae aS eee EE ie Sapeeaeal eens Be 1 TROSe poo). aid 600i 2 2 ees |e 1, 288, 189} 214, 690 

Oysters: 
Masta, Markebe=s eos. f= 2. afk eee, ZOs280|= “2h 18l|es eat Jee been 20, 280} 21,181 
Native, market _-__-__-__| 666, 792) 349, 341 31, 128| 1207420 Pe ee et eee 697,920 358, 631 
Japanese, market______- 60;000)2 230; O00) SE CSes e253 OWS toe er ee aculer ees 60,000! 30,000 

Seallopsseee secs = oan at 210, 395) SACU) ee eman | ae eee. ee ore jee eee 210, 395 8, 901 
Ocopusee 8s. Bs 123, 581 Zi fs RRO ES =) RES 3 SS SEE es eed ee es eee 128, 581 7, 414 

otal ee oS tes 1, 977, 030! 480, 060/2, 626,929) 341, 715)--------_- eee ee Bet 4, 603, 959) 821,775 

Grand totali 66, 138, 89916, 114, 498\7, 512,054) 510, 674/15, 986, 362) 1, 317, 176 89, 637, 315'7, 942, 348 

1 Exclusive of duplication. 



U.S. BUREAU OF FISHERIES 

Fisheries of the Puget Sound district of Washington, 1926 

OPERATING UNITS: By GEAR 

| | 

Teens Purse | Haul | Gil | Gill | pound) Brush Beam | Trawl | Troll 
seines | seines drift at 2 nets weirs | trawls| lines | lines 

| | 
Fishermen: | | 
On boats and shore_------- eee a | 162 508 3 152 12 | 12 aces 576 
OMeveSSEls! sat Wea esi ee | 1,059 | 34 12 LE hg ale aL |] le eh oe | 48 | 1,124 115 

TO bal suas wow ek nomen 1,059 | 196 520 7 152 12 | 60 | 1,124 691 

Boats: | | 
WHO 0) ee eee ye hes EMR EAS Vee cabs | 65 322 3 76 6 6 | ee 315 
Others: s22 2222 P22 se ee Jenene | Ga) Eo ee ee eee ee ey ete |anaosocs|assee ee 

Vessels: | 
Steals 8255-5 Lee es Ve aera Rome ace fee Soe | Ee ee |e eee 2, |o.22-2.|Peeee ee 

NGL tonne gens une eee as |e eee C2 eee (oes see Poo ee 16), | 2s eee 
Motors sens See Sees 134 | 12 6 il | ee A 15 127 55 
A net Connacese eee ee 2,901 | 155 42 | AT) Wee SM Soe oe 203 | 2,893 428 
[| ee a ee jeceeeees ee ee oe ee We weber s| boss seouleaocase as lenescees| > SLR ee eee 
INetibommapetensss at Sel ee Sa) Se ee a ee ak ee Re ee | oe 1,618) 

HUG een aaa re ented 134 12 6 Pl nes | eee a Wel) TR 55 
Total net tonnage____- 2,901 155 AST eee 0 DN Pee 2195) 4051 428 

Drag Dip Set Reef | Crab | Oyster} Clam 
Items lines ‘Bag eS nets traps | tongs | forks Total? 

Fishermen: 
Oniboats and!shorese: sees 24 100 2 8 110 98 268 1,916 
nv esselss- 222 9 ete aN Ee 23% | Soo er ee = 16) 22222 See 2, 280 

FTG Thea ee Ny ee coe Ab er 24 123 2 8 126 98 268 4, 196 

Boats: 
INE OE GT east ohne Bate ee Sa 17 39 2 4 87 SL 4nd eae 902 
Oper oie erate wees eee a See 7 1D hyp eee ee eee ee le eS 151)| sce 183 

| === 
Vessels: | | 

Stearn seer ae oe oe ee See eee oy) 
Net tonnage 16 

IMIG ifs) ae ee a ee 322 
Net tonnage 6, 214 

Sei Ree le cet ee | ee | ee ee eee ee ee 
INGE iGO nag Clee. 2 Be ee 2 eee Se Bee |S [seo Sootote -sSu|Rae ee A See ee 1, 618 

Motaleassa== == SR eee Fy Rae |e Rech eee Bille SeseR eeu Silk Pee hee nee 329 
cRotalmemlOnnape ee. 2 = Aeee ene es AS4 EW ~ oes eee es N42 ee 7, 848 

CATCH: BY GEAR 

Species Lines Pound nets | Purse seines | Drift gill nets 

‘ensue Pounds Value Pounds | Value Pounds Value | Pounds | Value 
Carpi oo ee eee ee 13 Slye.t eee Balle kes esl ee eel eee 12 $1 
Cod, dry salted__--__-- 3) QTOAGL5 11735085 ala cee Ae oS | De eee foeeeeo sess |fese So 
Coditonguese === 14, 000 15400 ).|S 2223 2-3 | seco ol | ee 2 8 ee 
Dolly Varden trout __-__ 230 35 269 $40) |Laeie S cel Oe 2a PS es ee 
Flounders: 

oS) Gives Dee eee eS 3, 150 79 1 160 $6 dco Eee 
Ofer oan ee a eee 700 35 3, 244 Gbelets 2. sabe Lee oP eee 

Graynishenws sere Sees 201, 825 1, 009 76, 870 eo Ba ee Oe RS SU ee Ae Oe 4, 000 20 
Bialibut. sae s0 Sees Fees 17, 850, 079 |2, 596, 697 373 51s ee apne | Ne en A 
erring ead fee ee eee gears mabe 173 9/\\) 51735900!) 1;17390| ea 
Lit batefe(oyo ek BOS TL Ss 809, 456 31, 534 1, 923 1 Cal | RES a seer ESSER Wien ox oe a ee 
Berchet ss oe eas 1, 699 85 100 5 1,075 (4). Se eee 
Rockfishess S22 sts 395, 804 15, 968 10, 259 1,178 157 9)... 2 
Sablefish a: ore e aes DDT STA 1162973) lc eee ose eee oe eee Soe | ee ee | eee ne 
Salmon: 
Blueback or sockeye_- 455 59 | 2,319,618 | 265, 099 733, 661 | 86,704 16, 632 | 1,901 
Mhinooksan se 2 ees 4, 109, 626 412,058 | 4, 452, 052 489, 726 225, 318 | 23, 735 899, 602 | 98, 956 
(Olah eee eee eek 850 30 | 1, 251, 640 43, 807 | 8, 383,710 |293,430 | 987,340 | 34, 557 
emp backoness= nee 585 21 108, 365 3, 901 14, 820 518 | 2, 750 99 
Silver See ee 2,778, 152 | 176,974 | 3,076,800 | 249,990 | 4, 861,768 /361,269 | 459, 488 | 37, 333 

Skates= 2=--- Aa eae 340 7 3, 000 GON see es 12 Pee ee ee eee 
SO] Un ee ee a Fs | ee eek tee er pe | Se | en OR | COO 324 39 
Steelhead trout____----- 1, 584 190 57, 411 6, 889 1, 845 221 30, 897 3, 708 

1 Exclusive of duplication. 
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Fisheries of the Puget Sound district of Washington, 1926—Continued 

CATCH: By GEAR—Continued 

Species Lines Pound nets Purse seins Drift gill nets 

: | 
risH—continued Pounds | Value | Pownds Value | Pownds | Value! Pounds | Value 

SHATBITE( TOV 8 os 5 A aa |e ee ae 1, 120 SIL GSS (Baers ae slew wk eS = ee 
RO GROEATS terre eget Se | SEES oe eel ee 3, 646 Op eee SER ee 5 2 Slee et al ks ba 

ROT Aleee ee |32, 356, 737 |$3, 526, 190|11, 366, 868 i1, 061, 521 |14, 396, 414 |$767, 685/2, 401, 045 |$176, 614 

SHELLFISH, ETC. 

@ciopuse 2s = 121, 385 | 7, 283 286 | 17 350 Diy eee eRe 2 ee 

Grand total_____|32, 478, 122 13, 533, 473 |11, 367, 154 |1, 061, 538 |14, 396, 764 |767,706 |2,401,045 | 176, 614 
| ‘ 

Species Haul seines Beam trawls Drag bag nets 

FISH 
Flounders: Pounds Value Pounds Value Pounds Value 

UNS (a) (Gs 2 ee Ge A 2 9 a 5, 980 $239 195, 659 $7, 826 150 $6 
(Ohio. eS eS See eee eT ee 6, 212 124 128, 771 2, 596 1, 149 23 

rau fishiep acre van oe ue ee 5 Le 6,000 | , 
TELS) ere) rave pe ee ee le met 538, 599 
SII COG ee wt = a e Aa CURES e 1, 202 
TEATS 1G) ai ok ed © ed ee teed Deal oe 49, 804 
ERO RISE SHS eee tee  26t ee 9, 492 
Salmon: 

pluebacks or sockeyesses eee ee 46, 858 
Chinook 7 
(Clititer_ eae 
Humpback_-__- | 
Bilivers-- 222. ee Bees 

SKatess = th. * a2. Ses Oe ee 
STIG Gaeta. oe eae ee 
Stoslheaditromt= 222 2522s a ose ee 54 | 
FS GTT COG ee ee ae tae eee ee eS 1, 098 
CON OT atS he eS 8 ee eee 1, 077 

A ROY 3! Sey eee Sr ae a ee 990, 399 50,841 | 346, 053 11,585 | 444, 278 18, 388 

50, 624 THOBT nee esa ke clee ea eeare 
210, 395 Si90 I See ees eee 

40 1, 450 87 

261, 059 15, 990 1, 450 87 

(Grarrdetotale es = ose ae a ee 990, 469 50, 845 607, 112 27, 575 445, 728 18, 475 

Species Reef nets Set gill nets Brush weirs Dip bag nets 

St Pounds | Value | Pounds | Value Pounds Value | Pounds| Value 
(Cpe ara 6S) Oia eee = id ee eee a ee SE ee 1, 700 CEH (sae ae ee pee lee Rees, oS SAR IEEE 
TOD TT eae SO A TRS |e SS be a ae I 1, 814, 600 |$18, 146 450 $5 
SIN SOG sees a eae a eas | Lee oe 2, 975 TUS a a oe he Se eee 
Tete) KO Boe Roe eae a Asean eee eens 1, 536 77 100 5) [xs SRNR 
FVOCKPSHOS Seema tee ce te pte Re i a 1, 205 TOD: | eae Te assay es 5 NC amano AR 
Salmon: 

Blueback or sockeye- - - -- 5, 145 DHSS Cane Leal Ak ess |e ee ee ee Oa Se nee, eae eee 
@hin cokes eset Be es 1, 694 SCS) fg ea Ss Ps a Is a gee | eee (aly ore 0 LE 
Ch 2, 410 84 420 | ae a | SE ISN ET ee ee 

30 1 hee | ph iNet |S Me See Ste | (Oe etree! De paging Mee (eae ah 
23,656 | 1,922 3, 704 SO ee ale pe ee Ne a ee et 

See ed (oh eg ae a IE EN ee eae PE rept ea es (eek ei 450 54 

32,935 | 2, 781 11, 540 623 | 1,814,700 | 18,151 900 59 

Species Tongs Shovels and forks Crab traps 

SHELLFISH, ETC. Pounds Value Pounds Value Pounds Value 
Cire Seen wt ene etme ler aan ONY AEN oD BO awl) Es 650,359 | $36, 952 
KOS TIN NAT Gee =e eee — Se ea os eee 2152790 SON GD) eon ts see | eee ae 
Oysters: 

IN LUI Oe ar KG he eee ee ere ae ee Ni EPP ABBY ll ES ere ee a ee | ee ee 
Japanese, Markey =). see ee ey 60, 000 30s O00 | SaaS ce ana Ts Ns ae ee eee 

NOUNS oe Ue ae ee ee 726, 792 | 379,341 | 215, 279 40, 365 | 650, 359 36, 952 



510 U.S. BUREAU OF FISHERIES 

Fisheries of the coastal district of Washington, 1926 

OPERATING UNITS: BY GEAR 

| | 
Gill Gill Drag Pound | Troll | Crab | Oyster) Clam 

HOES nets, | nets, | nets | lines | P88 | traps | tongs | forks Bao 

Fishermen: | | 
On boats and shore______ 124 149 190 2 pe 37 100 |y 1 2438 lego, 
OnFvesselse ie Ce ane eee re ieee es A: Fe ee ale ee eseen |S Seren meas SU bac ease ee eee 8 

Total ete iL wine 124 149| 190 | 2 | 2 45 11) |" 1,243"|) ea 

Boats: | | | 
Wigton ase so 2es sere 87 48 83 | 1 1 37 AN 552 See 237 
Other! 2) [2 2 ees Te coh eaees 101 1D eee Goce Rite ce SEL ee gE RN ae 131 

Vessels: 
VO Ons ae eras ty sa ee ae ey aes sere 4's hie een ee ee 4 
MoRnag Olea se So othe ERS ae ee eae 33 | o=2222e8| 52-2 33 

| 

CATCH: By GEAR 

Fish Pound nets Drift gill nets Set gill nets | Drag bag nets Lines 

| uae =I ; 

Pounds | Value |Pounds| Value | Pounds| Value | Pounds| Value Pounds | Value 
Doliy- Warden trout. -=|e-2o8 ea rR SN yr eat ea (ee PP les we $7 
12 (1 pe OP PC DL OS OG ERE SO REE, Seite eRe NT SETS see | 1,342 | $67 135 7 
Salmon: | | 

Blueback or sock- 
free ee ee eRe AS GOR Sos OOG jem a= |ees ees 34, 980 $2,015: | soe sees ees eee fe 

(Oisvaoyel es eee 615, 158 | 27,550 336, 950 |$16, 848 |150,949 | 5,410 253 13 | 92 5 
Ghnmas es 8 1, 513,116 | 18,255 |253, 704 3,171 |315,900 | 3,488 2, 592 32) |; «-223" 4 
Silvers 2-0-2528" 829, 350 | 38, 789 |241,540 | 12,077 |169, 800 | 6,365 | 2, 560 12801) 2a ee 

Steelhead trout________ 194,350 | 15, 548 7, 670 614 |163, 640 | 13,091 | 400 92) |b wd alee 
Siirseonee <== ee 300 40 | 6,270 834 30 | Be) oo ee ee 

61 es 3, 196, 272 |103, 849 |846, 134 | 33,546 |835,299 | 31,273 | 7,147| 272] 278 19 
| } 

Shellfish, ete. Shovels and forks Traps Tongs 

| | 

Pounds Value Pounds — Value Pounds Value 
Olas era ores = sane ee ae 1, 288, 139 | $214,690 |.______-___- eee seo als See ee 
Vg SYS pee EZ ge eg |e Slee sa eae 287; 382 4. 996; 004" | 4 Dae eee 

Oysters: | 
PAS LOL iat Obs sow <aes < e Sat SARS ay: Se ee | eee | ae ees yap ee ol OA | 20, 280 $21, 181 
INACIVOMINADKOLE “esate” wens tee alee, ote a eee Den nee Steel eee eee 31, 128 9, 290 

Atal ween: Pes enie eae Set 1,288,139 | 214,690 | 1,287,382 | 96,554 | 51,408 30, 471 

1 Exclusive of duplication. 

Fisheries of the Columbia River district of Washington, 1926 

OPERATING UNITS: By GEAR 

| | 
Gil | Gill : Dip | 

Haul | | Pound | Troll Set Fish 
Items seines a Bete nets lines | lines | wheels eee Total ! 

| | 

Fishermen: 
On boats and shore___-__- 436 691 122 432 152 18 28 144 1, 811 

Boats: a 
IMrotones- 22" 2: eres 4 40 535 122 216 112 LS) | Saeroe 72 981 
Others sea ee BOs Se Sees | Rn er RNS ee Re a ek re | 30 

1 Exclusive of duplication. 



FISHERY INDUSTRIES OF THE UNITED STATES, 1927 aS 

Fisheries of the Columbia River district of Washington, 1926—Continued 

CATCH: BY GEAR 

Fish Pound nets Drift gill nets Lines 

Salmon: Pounds Value Pounds | Value Pounds Value 
WittincokLeeee oss eee ae 3, 519, 782 | $366,057 | 3, 344,936 | $347, 873 393, 969 $38, 121 
(Sin thie; een Se A a ae 236, 547 2, 365 315, 522 | Oplldon [cease waa ee oe 
Rn VOre 2 — eee ee ee 1, 207, 760 73, 190 233, 510 | 14,151 | 1,482, 345 107, 774 
NOCKEVO!2>.. 225. see tee eee 111, 740 15, 085 250,070 | 33,759 15 2 

mreciiead tlout=.- 262-8 oe 1, 149, 210 80, 445 366,280 | 25, 640 183 13 
Ses the ee Se Re A | oe ee es 15, 215 | GOS | eats eae | SE eee 
Su le a ee eee ee 105, 027 2, 101 106, 811 | CA 3) ae eas See ee ee 
JUS 2G on ee eee ee 10, 760 699 38, 920 2, 530 14, 040 913 

Thay oe ee 6, 340, 826 | 539,942 | 4,671,264 | 429,853 | 1, 890, 552 146, 823 

Fish | Haul seines Set gill nets Wheels Dip nets 

Pounds | Value | Pounds | Value |Pownds| Value | Pounds | Value 
(Cito 2552 ee eee 659) 263 |e Sloe 7 8) se ee ee ee | erie | ee RS | ee A eae [oa rye 
Salmon | | 

GinmmpOkee = ea se 879, 175 91, 434 95898982! 46,276) | $4813) laps eas 
(Cini) oo eee 2, 088 | 21 TAO stavH) Prag AUN ae ees nelle AE a Ee ye a ol [ae 
Shikidud - Sane ee aes | 8, 180 | 496 8, 360 507 580 Shi eco oe (le aS 
NWOGKEV Gs =8- 225. 52-522 | 68, 575 9, 258 S80 FIOM PlOLS69"| Messen) Tesla: | sea eee eee 

Steelhead trout_-...--_----- 342,130 | 23,949 224, 820 | 15, 737 | 21, 050 ne Yo eee ee ee ee 
EG eee ee S| ee ee fe as (Ee J eee eee ee ene 450,894 | $6, 763 
Ger ee eee a 164, 284 | 3, 286 88 2| 4,248 G5 eae ere See ee 
SPIED OOMer emo 8 ea 1, 560 101 8, 440 549 | 3,160 D052 2 See aaa 

t ! SS EE ————oeee 

BO alee seas ec ee 2,125,255 | 148,323 | 418, 822 | 37, 047 | 88,749 | 8,425 | 4650, 894 6, 763 

Fisheries of Washington, 1888 to 1926 

OPERATING UNITS 

Items 1888 1892 1895 1899 1904 1908 

Fishermen: 
NEDO AUSIOIMS HOLC se a eee ae 2, 571 3, 082 4, 493 5, 073 5, 467 3, 636 
Onevesscls eee ee Saree ee 267 331 457 544 367 1, 109 

SISO TRE eee ee eet ee ae Se ee ae ___ 2, 838 3, 413 4, 950 5, 617 5, 8384 4,745 

Fishing boats: Try fee 
(OIC Es a ER BEES EE ede ek ie ete 1 1) 1 1 63 239 

ON 0%) Se ee ee ee ee ee ee a oe pete 11, 202 1 1, 690 12,646 1 2, 566 3, 448 2, 559 

Fishing vessels: | 
Shisha’ ey Se Ee Sy ee ee eee (2) (2) (2) (?) (2) 3 85 
Net tonnage () () (2) (2) (@) 3 2, 329 

IMIQLOL= ase = 22 Soo el= oa ass=n's5=h=5-- See (?) () (?) (2) (?) (3) 
Net tonnage (?) () (?) () (?) (8) 

SS euitowee weet Cees eee SCN Se (2) (2) (?) (2) () 22 
Net tonnage (2) (2) () | () (2) 1, 662 

NYO} iT 1 LP OS SS EE ee eG ee ee eae 13 33 39 | 32 50 107 
cTOPaI MeL bOmnAres oe. ee 682 1, 009 1, 166 889 1, 541 3,,991 

Items 1915 1922 1923 1924 1925 1926 

Fishermen: 
OnmaOat On Sores os 35h eC ee 5, 481 3, 109 3, 454 4, 551 5, 055 5, 429 
RTIRUESSOIS eee yee ee ee ee Se 3, 655 1, 811 1,945 |. 1,639 2, 338 2, 288 

“UOT P os ek mre emer | ae 9, 136 4, 920 5, 399 6, 190 7, 393 (Arey 

Fishing boats: | 
QUOI = ne ee. Se ieee o eee 1, 567 1, 158 175d 2, 036 1, 945 2, 120 

(QML) cE oe ee ee eres 2, 591 248 289 261 330 344 

Fishing vessels: 
SIGCSE BS RIE 2 es. EE ee ee ere (2) 3 (?) 4 | 6 2 

INNGInRORUAE @a mene eere eae en et oS (?) 195 (?) 382 220 16 
Iu lithn sya SO ay AA | ae age () 307 (?) 208 291 | 326 
Net (oy abet: (2, a Se ee ee a () 5, 159 (2) 4, 345 5, 873 | 6, 247 

aimee Cinben ls iriee 2 ty 8! SD (2) 3 @ 5 | 6 | 5 
NeiioOnnage= eas Seo 5 eee (?) 976 (2) 1, 448 | 1, 838 | 1, 618 

Motel see ler We seen e ) 2 eee 472 313 267 217 303 | 333 
Totalinettonnages:=2-5 2 2=. = ee 11, 363 6, 330 6, 980 6, 175 | 7,931 | 7, 881 

1 Motor boats were not designated separately prior to 1904. 
2 Steam, motor, and sailing vessels not designated separately. 
3 Steam and motor vessels not designated separately. 

18536—29 8 



L550 4 U. S. BUREAU OF FISHERIES 

Fisheries of Washington, 1888 to 1926—Continued 

CAT CH 

[Expressed in thousands of pounds; that is, 000 omitted. Salt fish, except cod, have been reduced to the 
equivalent of fresh fish] 

Species 1888 1892 1895 1899 1904 1908 

FISH 

Gapfishis M8255 22 62 oP bes te a eee eis | Sees eS | Le ee 106 6:|_-2 ae 
Cod: 

Mreshise.'s >: Svs Sts a a eS Path ee sees! 40))|_ 52222322 eee 
Dry Salted sso: SoS ee 2 ae eee ed 2 ee 539 444 930 2,072 4, 648 

Flounders: 
SNUG eecnk ee ae = ae ee ee en a aa ae ee eee ears Ea 9 190 
Others2o: 52 Fe eee ee be le 185 107 28 199 284 

ali Du ee ae ee eee a 1, 520 1, 410 1, 844 6, 861 12, 066 30, 072 
Orrin eee oc Soe eee ee SoS |e aeee eee 617 345 424 532 | 2, 506 
SOTINS COG ere ene 2 soe 0 ose ul ees 359 223 91 144 | 62 
IROcKHSHES eee ae eee anes es Ue Ne ae 163 38 72 83 132 
Sable lish’ ses: ease eee rs = se el ee ee 15 37 164 334 168 
Salmon: 

Bluebacksor:sockeyer—__ = = 2 eee 2, 514 7,313 42,071 11, 507 12, 501 
Chinook 9, 844 12, 937 10, 938 IGS PAI 12, 336 
Chum__.__ 3,310 5,472 6, 567 13, 652 18, 055 
ELUM DAC ks ste. 286 Ao Se SOR ee eee 2 | eee 2, 270 A022 See 
Silvers22222- 3, 597 12, 384 20, 649 26, 021 14, 080 

He Ee ah a Ct 9 De a fie 103M 2st 85 125 100 
Shea (e} | ete ap epee ees A ee 322 528 937 1,370 2,897 
Steelhead trout 2, 419 4,971 1, 507 1, 859 2, 339 
Sur zOOT See Soa ee ee ee 544 1, 884 90 129 185 
Suritishes ses eae eee se eae Se ee eee 65 169 43 149 661 
AUG TT COC LEON eRe eee eee re SE ESN Lee I eee 10") S 2-2 Se eee eee 
Other fishes are te Sa ee 1,135 | 40 30 49 718, |-22 See 

MUG pales attot ere Bells. Wien satan 19,348 | 26,046 | 51,046) 112,724| 85,547] 96, 212 
——————————FS | _————— 

| 
2 | 79 163 275 723 2,179 
5 | 2 36 20 430 247 

775 155 300 684| 1,405] 3,131 { ie ane 
Oysters: 

IMAStorn), Ark ete wss ses 2 Ee le eh eee al et Tt Rt (eee ee 269\)| 2.22 ee 
Native; markets ease as eee, 4, 066 9, 895 6, 484 5, 901 1, 069 1, 321 
Japanese, market____------_.---_.-_._. We SS ae eS eae 

IVGISSalS* 55a he ee ee i ae | eee [Bact =ese== 24 19s coo eS 

OL al See eS UR re out eae 4, 373 | 10, 660 8, 112 9, 346 3,399 4, 136 

WHALE PRODUCTS 

Wile eyoil os See Se 8 a SE A ee eet a eh 16'.|3.2.2330: | ae 
Other whalotproducts: s2seee. ees ee nn | a eee eee ee es 

si (6) FL a a As fg EE A Es A Na ———— 085) 5 peers a 

Granditotale ice eee se eben seers 23, 721 36, 706 59, 158 122, 085 88, 954 100, 352 



FISHERY INDUSTRIES OF THE UNITED STATES, 1927 

Fisheries of Washington, 1888 to 1926—Continued 

CATCH 

5 13 

{Expressed in thousands of pounds, that is, 000 omitted. Salt fish, except cod, have been reduced to the 
equivalent of fresh fish] 

Species 1915 | 1922 1923 1924 1925 1926 

FISH 

CONT Oe SS BIR ee a aS eS 200 375 384 37 286 659 
| COS SU OL eS ee ee eee ere eee a lp (eee a eee ee ee Re eS 
Cod: 

TOES] nee © = Se ees eee Dia | rote es oe Sol | aerate mane Peers SoS bli ete SANS 
DF? G6 I ee eee 5,498 1,176 3, 681 3, 701 4,126 3, 977 

Flounders: 
CUS Pe a ee ee eee 68 131 120 266 231 205 
(OF are ee a ee Se eee eee 26 85 196 188 261 140 

BIS (ERR aes Des Ne eee 40, 591 18, 467 24, 151 15, 330 18, 516 17, 850 
Te iiyaribatee se Ne a eee 2,129 260 425 183 670 2, 822 
So | LTT ge C0 (6 Bete ot SI a ae een S87 oe ee eee 477 695 823 
PETES CG Semen oe ee eS eee 101 1 361 1 §79 295 443 443 
SEED Gy ES) ToS he me eo ae ees 576 1, 022 2, 226 1,895 2, 442 | Jak 
Salmon: 

Blueback or sockeye.--.-----.-------- 5, 043 5, 104 3, 664 5, 053 10, 212 | 3, 726 
Chinook 18, 188 10, 970 13, 217 24, 698 23, 756 19, 108 
Chum 17, 156 6, 320 8, 791 12, 219 11, 493 13, 284 
Humpback 29, 998 145 33, 097 498 35, 309 128 
Silver 18, 630 14, 817 12, 950 16, 158 15, 195 15, 410 

(Slatsiole 424-72 ee ee ROE OR a 96 48 89 193 255 380 
SHON Te a eee rene Sea Se 7,493 6 59 97 42 290 
SU READS AS ae eee AR i ee Tee Bes 229 4 7 10 1 4 
SWMBibs wees ee Si ole eet ee 2, 158 1, 392 1,178 1, 441 1,475 827 
SioaliteaGtTOubon. se = oe ee awe 2,114 476 1, 401 | 1, 443 1,719 2, 562 
SULT Op ee es 2 ee eS See ee 44 268 84 | 86 120 85 
IE ISHeSte> eee tet eee eee ee oe 15 | 51 54 | 44 80 70 
“TD ap eee 6 ee NE ee eh I Seat) lh eae | ee ee a Tae eel Pai es ES] eee eae, |e ER BT 1 
COE eV ais Of) NIRS, Bi SR Ee. Le OR Sa es Od hes fo tn gare | (ME ee Fee 26 

ENO fall Suen ee ee ee mens eee eee 151,212 61,480 | 106, 355 84,354 | 127,328 85, 033 

SHELLFISH, ETC. 

Moines fe ce eet ae Vos 1,734! 1,172| 1,154] 1,146 952| 1, 938 
RET RTIA DE) or eee ee eer os Se ee ee 386 62 35 | 38 36 51 

Clams: | 
FS ET ato ees Ee a re tS ene 176 92 80 203 222 215 
IRS PAT Rp pe a ee ee BS a ae ee 373 949 381 524 893 1, 288 
SO1g Roan wk Sk ie Oe eT ae ee 

Oysters: 
astern, market-.=--=-=-=----=-- 
Native, amanketh =o. ==. sn =o 
Japanese, market 

SCH G) 6 Saas eee a eee es 
COXE (0) 0) 0 le gS ee eS 
HVNISSG1S = Ae ee SS ne | ee 
(DAR AVG (Spt See ea ee Se ee 

Other choellifishs= =~ -2---- 9 2222-52552 

DNOS Re 1 5 act Ee ee a le a hea 

WHALE PRODUCTS 

DSDERIMOUss see eee ae es SE ee 261 347 68 Sit | seems 
Vichiatsd 20} t ee omnes eee ee Seem 2,635 1, 763 1, 376 1,472 aa an 
Otherwhale products: = 222 -2--- = 1, 298 | 1, 130 744 606 210); | eee ee 

Mo tale eect Sa 8 8325 eee 3,933 | . 3,154 2, 467 2, 146 ASO) Ee Bee 

GranGuig tale eeeee =a ot ees. S82 ee 158, 546 67,564 | 111,261 | 89,223 | 180,687 89, 637 

1 Includes fresh cod and “‘lingeod.’’ 
2Tncludes cod tongues. 



ol4 U. 8. BUREAU OF FISHERIES 

Fisheries of Oregon, 1926 

OPERATING UNITS: By pisTRIcts 

| Columbia | 
Items | Skstac | Coastal Total 

Fishermen: 
Oniboats: or shoret=-= 6 28s se 32 2 ee 3, 295 1, 604 4,899 
Onkvesselste se es Fe eee ae 2: SS. ee BY fil baa pog ears eo eee 37 

of CCF SR See ee ee ee ee eee ee ee 3, 332 | 1, 604 4, 936 

Boats: 
WMietoTrees =e st See ee, Se 5 es Sea eh eee eee 1, 494 993 2, 487 
Oth et: 5322 S55. ae no sa ee Re a Re eo | 30 | 174 204 

Vessels: Fe Te 
MiGtOr 33 22= ee as. nt ot 2 ete eS. eee ee 8 le. Bo 8 
INF eta OTIC G moRee enw tr SNS ees Sae e ee se ee oes EE 82 

OPERATING UNITS: By GEAR 

Gi | Gill [ook ON aa Craw-| Oys- |Forks 
Haul Pound} Trawl} Troll) Fish Crab and 

Items Z nets, | nets, : ler bag fish | ter Total! seines! Grit | set | nets | lines | lines wheels nets |7aps traps | tongs pity 

Fishermen: | 
On boats or | } 
Savoye se 731 |2, 567 693 74 11 511 20 147 214 42 3 311 4,899 

OnGvessels 24a 1/2. Seale as be Sb set aie ee oy ae Pesrccejesechc leo atn|pseeame boneay nee J 37 

ojalaens 731 |2, 567 693 74 48 511 | 20 147 214 42 3 aq 4, 936 

Boats: | 
Wintersnerse 54 |1, 632 522 37 11 HL (| be = | (ne 214 42 | ee | 2,487 
Others oe Sa Aly eae a See eee |-------|------|------|------- 3p] ees = 8s 204 

Vessels zi | fi 
INT OLOT SS tees | ea eS pee al | Se +c [eee ee a PN nO aR ae Mey LS, 4 de eye LR 8 
INGUOMMACO aie ESLe Se Bo See See cS EE Ee | ae a Ee eos eee 82 

CATCH: By DISTRICTS 

- 3 

Species | Columbia River district Coastal district Total 

FISH 
Flounders: | Pounds Value Pounds Value Pounds Value 

SSSOler sess tele tenet Bey 1, 500 SOO Ms saa ae pee ee oe 1, 500 50 
OD eis) ae Abe oS oes | 3, 500 75 lacseeeesetesleeeasssaesce 3, 500 75 

alibmiie ss oe ee ee eee 230, 052 36, 194 132, 557 $21, 938 362, 609 58, 132 
ing eode a pee es ee | 12, 143 474 4,179 | 157 16, 322 631 
Rockhishesses= 262-5 See nl 51, 686 1,770 | 15, 025 | 512 66, 711 2, 282 
Saplehish ss weee sk ce fees) 246, 651 12, 029 140, 002 | 6, 733 386, 653 18, 762 
Salmon: | 

Blueback or sockeye _-__--__ | 805, 334 NOS. (20 ph eee ase | ee aoe ae 805, 334 108, 720 
Chinooks-2-- = ee ae | 13, 543, 915 1, 542,867 | 2,853, 454 | 362, 539 | 16, 397, 369 1, 905, 406 
(Oo bb nc CE ae ae eae Ut ee | 511, 335 5, 113 | 300, 571 6,012 811, 906 11, 125 
Silver. eee Set Se Pe | 4, 213, 599 | 298,300 | 4, 593, 635 | 334, 157 8, 807; 234 632, 457 

(3) ty Y 5 lhe Fe ee a A | 999, 464 © 19, 990 | 655, 325 | 19, 660 1, 654, 789 39, 650 
Smelt emlachon-—- =) =" 2es 72, 900 | Piri key (2) eens a RL os ee 72, 900 2, 187 
Steeleadsinout 5-2 se | 1,978, 082 | 138, 925 684, 388 | 57, 667 2, 657, 470 196, 592 
SHUPSeOne So = oe eee ee 132, 262 | 8, 864 6,154 | 202 138, 416 9, 066 
PORICOU se bs eee ees Bete wa 300 | AS* a ee de Se A ee Sh ! 300 18 

Rotalieed Se ise. ade 22, 797, 723 | 2, 175, 576 9, 385, 290 809, 577 | 32, 183, 013 2, 985, 153. 

SHELLFISH, ETC. | 

Crabs: ae nee tS 23, 980 | 1, 635 508, 904 | 34, 698 532, 884 36, 333 
Crawishes tt pe eee Bs 95, 706 | 11, 964 10, 000 1, 250 105, 706 13, 214 
Clams: 

Fara) Geshe Se ei eo ce CS ee eee 4, 837 2 AitT 4, 837 2,177 
TAZ Ole Se ae 154, 543 23) GUE ee Ae she Ss de PRL 154, 543 23, 611 
Soiptset eters teenie eh IMs ee eee ew ce taics 14, 519 5, 227 14, 519 5, 227 

Oysters; native, markef..—_-)|- 2 3--e leap ed 26,5 5 2, 616 | Da325 2, 616 2, 325 

dbo) CSR APO 2 2 ee 274, 229 | 37, 210 540, 876 | 45, 677 815, 105 82, 887 

(Grandytotales-=see ee 23,071,952 | 2,212,786 | 9,926,166 | 855,254 | 32,998,118 | 3, 068, 040 
| 

1 Exclusive of duplication. 
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Fisneries of the Columbia River district of Oregon, 1926 

OPERATING UNITS: By GEAR 

i i | Forks 
Gill | Gill ‘ Dip Craw- 

Haul Pound)|Traw] | Troll) Fish | Crab and 
Items 5 nets, | nets, = : | bag | fish Total ! seines| Grift | set nets | lines | lines | wheels iets | traps traps SLOW 

Fishermen: | 
On boats or shore__-| 731 |1,565 | 137 74 11} 370 20 | 147 35 40 | 242| 3,295 
OR WGSSE SE ae Seen (ey ee Sa eee Sf |e See |e Se ee eee leecn a eRe 37 

PIOUS ee eee 731 |1, 565 137 74 48 370 20 147 35 40 242 3, 332 

Boats 
INTOTONS satcons sone 54 | 996 | 137 37 cL 2S) Weetse = aes ae 35 40) eee 1, 494 
Ophersseoe sn a ee TY ge a Sn Rl et eee ee | eee es eee 30 

Vessels: 
AVI UORE= Ae ene es (fea [ee i eee | a eee | See, ee See, eee ees ee 8 
Net tonnage----_---- ee Bos |e Rae we Pee a Ae eee ee 82 

| } 1 

CATCH: BY GEAR 

Species Gill nets Haul seines Pound nets Wheels 

+ | 

FISH | 

Salmon: Pounds | Value Pounds | Value | Pounds Value | Pounds Value 
HIMOD Reno eon 8, 554, 165 | $944, 721 |3, 281, 246 |$405, 857 456, 575 $47,484 | 402,143 | $54, 289 
Ripper: 5 are 307,916 |. 19,442 81, 937 5,047 | 208, 353 | 12, 542 7, 200 | 360 
IBWieback=--2 222-2242 462, 421 62, 427 242, 319 32, 713 18,707 | 2,525 48,577 | 6, 558 
@hmae. 356, 218 3, 562 114, 778 1, 148 40, 339 | AOR Je aces oe ae [Deere 

(slat: 16 ae ae ee 308, 539 6, 171 538, 143 10, 763 141,478 | 2,830 9, 647 | 193 
Steelhead trout 634, 684 48, 335 781, 641 54, 871 269, 940 | 17,902 | 161, 857 10, 019 
SHUTLCOM see ee ese 100, 597 6, 716 5, 295 302 1, 113 | 78 7, 310 §12 

Ota os See SS 10, 724, 540 |1, 091, 374 I5, 045, 359 | 510, 701 |1, 136, 505 | 83, 764 | 636, 734 71, 931 

1 | 

Species Lines Dip bag nets Traps Shovels and forks 

| | 
FISH | 

Flounders: Pounds | Value | Pownds| Value | Pounds | Value | Pownds | Value 
COR TTT, Oka Se ee 1, 500 | CG 1a) LR Deca fee aE EN OS Se ee ee eee en ee ee 
Of te a 3, 500 G Ate) aeg SES | Se ES |S eS Rae eee ne aes eee 

L2G oj eek 2 eae i ee ee 230, 052 Bie AG) Sol ee Oe Sal Pe oe Pee eae Jeera ee eee seed Sa stecas 
hel Sites ca 4 es ee ee 12, 143 | 474 | poeren Ne Sy Tees teie a oe ea 2 Oe eee Le ee 
FeO RIS NES cr oo 52 51, 686 Ibi FA OY ee SS aS) ee ee eee Ee ae Se a ee a 
CS TP 3] Gia 2 ee are Pisa l atk ig Pa MPA | eS 2 AS le ee Rae en eee ee (aera es 
Salmon: | | 

GainGoket cre san 5 et oe 769,411 | 79,665 | 80,375 |$10, 851 
‘Sibuc\t. 2 Le a ee eee 3, 608, 143 | 260, 905 | 50 4 

4, 497 
33 

2, 187 
7, 798 | 

SUHTE CON ee ae eee See aS 9, 060 634 8, 887 622 | 
MorneCod a= Pee sas a 268 300 iki) Eee eee See eee ee 

5 DG) fz lak A pe ee a Oe F503 2 AAG DOL Sl eloee toa eon ogee ere. eel oe me el eee ee 

SHELLFISH, ETC. | 

CER e Ch oso es SR aE Eee Ae OP ens oe re ee ee ee 23,980) $1;,604)5-23--—-2 st Boeos 
CHES iG a Mabe oe Sepe nies Reepey et’ (Eaten Ni OTe y ene | ic San 95, 706 | 11, 964 |_..-____- [igen A tete 
(OTS arE, pasts SOEs SEAN A RI RS i Teh 20 (AO Pe a) eae ene 154, 543 | $23, 611 

ANGE be A: eel ae ee eee (8 eee Bae se| 119, 686 | 13,599 | 154,543 | 23,611 

Grand. totale= ss 4, 932, 446 | 391, 814 | 322,139 | 25,992 | 119, 686 | 13, 599 | 154, 543 | 23, 611 

1 Exclusive of duplication. 
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Fisheries of the coastal district of Oregon, 1926 

OPERATING UNITS: By GEAR 

Gill Gill Craw- Forks | 
Items nets, | nets, une rab fish Cyster and | Total} 

drift | set | PS | traps 8S | shovels) 

Fishermen: : 
Onjhoatsior shore==--- >=. 1, 002 556 | 141 179 Z 3 69 1, 604 

Boats: 
Motors 825 a eee ee 636 385 | 87 179 2 eee 993 
Other fis Se es ae eee 171 | i pena RP SUR EN I Sys eer 174 

i 

CATCH: By GEAR 

Fish. Gill nets Lines 

Pounds Value Pounds Value 
132, 557 $21, 938 

4,179 157 
15, 025 512 

140, 002 6, 733 

OMIT a) eke a et CE RR IN ge SE NT? TET EN, 2,726,677 | $348, 469 126, 777 14, 070 
Silvormemeeen re cS FE eS Ra ok Ae a ee ie 3, 232, 509 227,569 | 1,361, 126 106, 588 
(OL ado eat 3 Soe ee ee ee ree ee ee eas ee 300, 571 | 6; O12 222 2 cask Jee eee 

felayz(G [2 hs a ek ee ee pe oie eS Ta OR ety hs ee 655, 325 | 19: 6600/5 2202-22. ee 
UCC LIASA GGT OU Ga ates eee es es ee ee a 680, 808 57, 399 3, 580 268 
SUMEE BOM sae ea eee PO ee ee ee er 6, 154 | 202':|s22-8) 2 ee 

14 Rofl Wee AI SI AN SII CN Mal TRS Be SM RR AA oe Ere 7, 602, 044 659, 311 1, 783, 246 150, 266 

Shellfish, etc. Traps Shovels Tongs 

Pounds Value | Pounds | Value | Pounds Value 

518,904 | 35, 948 otal esses oe oe Peers ee eee 19, 356 7, 404 2,616 2, 325 

1 Exclusive of duplication. 

Fisheries of Oregon, 1888 to 1926 

OPERATING UNITS 

Items 1888 1892 1895 1899 1904 1908 

Fishermen: 
Onuboatsior:Shoressaeese sees 3, 045 2, 705 4, 230 3, 731 3, 525 4, 670 
Onbyesselss ee ee 2 eae ne Se ee Sssassease 60 51 0) |= |_ Sa ee 

Do talzes =) 2h See ae ok SER eee 3, 045 | 2, 765 4, 281 3, 806 3, 525 4, 670 

Fishing boats: 
IVI GtOn SS Shot 8 ee Se PR Es eye eS (1) () (4) (1) 19 216 
Other) kt ee eae, nee 1, 545 1, 494 2, 022 1, 830 1, 820 2, 096 

ISHN PAV ESSOIS 2: es the See PE Re ety epee 4 2 Pte 
HOMME GOS 05 ae Rie AOR Saat Pees Sa eee Rian 248 221 59), pane coe eee 

Items 1915 1922 1923 1924 1925 1926 

Fishermen: | 
(Onibontsionshoresae- ee 4, 472 3, 999 4, 230 4, 335 4, 909 4, 899 
Onevessels So see des Sees ree eee es 23 20 15 25 36 37 

Motels ici tie, eo Aeron aes | 4,495| 4,019| 4,245 4,360 | 4,945 | 4, 986 
Fishing boats: | | 

IVEOLOR= ob das oe oe Se ce eee eer as fo “Tyee 1, 718 2, 042 2,178 2, 224 2, 487 
OPH ert 422-0 ae ee Se See eee 1, 264 501 233 283 539 204 

Wishin er vesselsy2- ssn oe ee ee 5 4 3 6 8 8 
A OUIMAG Ota 8: oe ee a Pere ee 7 48 44 68 80 82 

1 

1 Motor vessels not designated separately prior to 1904. 
2 Probably all were motor vessels in 1915 and subsequent years. 
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Fisheries of Oregon, 1888 to 1926—Continued 

517 

CATCH 

[Expressed in thousands of pounds; that is, 000 omitted. Salt fish has been converted to the equivalent 
weight of fresh fish] 

Species | 1888 1892 1895 1899 1904 1908 

| 
FISH 

EET a es po lg ee Fd ls A gt le ea | ee | (AP ee 20 30 
SS EU HS ime eee ats oe ee Pe eS A os 99 54 180 201 
Flounders: 

Perea = em mee en erie Sd See | aie ee ee | eee ee eee eels a kal LO, 
(ORAL wee a eee Ae ee SUD HO) eet eee Ch es ad 23 

LS GEUN ayo soe ee ie ee ee eee eee S 19 5 17 25 16 
SEE AEs Ts Perens a ee eee ee ee ee ee ee ee 19 18 15 
C2 TUNNEY e016 Le es ee ee RE Sree EE es ee eee 26 Gi ee ee ee ee 20 
EPO CKHSUOS eerie ee Wore chad RE oY hey iat > Sa eee 86 AG) (FRE al RS SD 21 5 
Salmon: | | 

Blueback or sockeye-_-----.-.:-------- | 3, 140 566 579 334 403 
Simo G keer sa aE 2S 24.481 |) 15,686 | 21,101 13,750 | 20, 022 18, 176 
CUNY G WG) oo SS SS ee epee ge oA) as eee 2, 125 790 999 905 
STD Clea ae es ee ee ai 4, 429 9, 463 5, 154 4, 255 4, 923 

LG he ae neg eee Sey ee ae 10 109 125 32 37 431 
REL ees deere el Pe a 1SO)4) 252 see 31 28 25 30 
PHicolHOndutno li Geeecens_ same aa Se ed fee are ee 2, 587 3, 220 1, 104 1, 104 2, 469 
SITET Y BOY 6 ee 1, 157 2, 513 Q5Bh | ean cme mes 9 114 
VSPECSIE TEAS USO eI ee ee RA eae 6 4 26 
(On ADP aiel te a ee 2 | A ee ee le a es 10 13 

28, 605 37, 744 21, 537 27, 063 27, 800 

4 24 lll 246 200 
20 59 116 187 178 

Bieta eee 
50 281 VON Noe 1 

Lie ts SAP = Tal 30 
147 89 59 Zi 7 

221 453 1, 265 471 416 

28, 826 38, 197 22, 802 27, 534 28, 216 

Species 1915 1922 1923 1924 1925 1926 

FISH 
(CEYM DS. a eee ain sea SE a eee fof YR | ae es tl ee lt ee 69) | Eee es 
Flounders: 

SSS ON eS A ay a ws A a er CB eae lea ak Lire ( Se nS 9  | Seed [ee 2 1 
(Cust @ira oh LNs Ree ee eee Ale AE Ee Of | Sores Se eee 4 

TBI TiN] oh epee Se ie eae eee Sites WR 2 235 239 864 511 578 363 
Je Gia Gaye ne OS I a eA Toe ee Up eee (0 Ts eins eet Mem BN ona [eth Bs ET 
““Lingcod’’ | 13 21 78 52 59 | 16 
RockAShes == os. = oe i) 2 63 39 31 | 67 
SAUDI e ist] ea nee ties a ee 16 57 250 161 348 | 387 
Salmon: 

Blueback or sockeye-_----..---.-----_- 337 936 2, 065 436 353 805 
(Ghah aVoXe) tcp pee Se gee Ne SS 2 ae ey er 23, 482 12, 650 17, 361 19, 606 21, 420 16, 398 
(Cliyeron Se es BS Reo Se A ee eae 1, 982 128 1, 136 2, 998 2, 338 | 812 
Sil erect dens ORC) oe REE 4, 845 4, 379 6,717 | 10,279] 10,247 8, 807 

SUG Ou ere on py Re SR a ee ET ee 489 578 404 983 1, 017 1, 655 
sioavel hide Soe Sa eee enn 4 217 277 227 309 73 
SLCOLMOAGMELOM I ern ce ok Sane 2, 366 1, 821 2, 856 3, 605 2, 307 2, 657 
Suielpa sya! ope eS ea Ei Sees Se SETS ae Nie A de | |e Cece bar (iit) ee See 
SITE OTeeeees See aes 38 ead 98 217 124 176 161 138 
STOP TOS) OYA Se Se ee ee ee ee Dh ee DUG | Sn en lee 2 
INGTON ee ee eae eee 7p Of | aoe e |p ee [poeoccesee 
OUND HTC sO ee SS eee 16 Ea) | AS Ee (ae ae |Ssoe eels 

AE HN a ee ee 33, 993 21, 250 32, 314 39, 073 39, 239 | 32, 183 

SHELLFISH 
(Giga Ee oe pag Nay Ss 1S Se renee a REED 415 731 359 433 522 533 
GTR Wit oe ae oe eee ree kD 184 69 142 12 128 106 
Clams: 

RAZ OT ON Se eee eee ER 77 59 49 33 89 154 
[SG 1(6 Lee eee ot aon e Op Ramee Ae Pel Soa 28 A ape eee |e eee 2 eee ae ee 5 
3 (0) ne a NS ak SE Sy ee ee 22 14 5 15 20 14 

Oysters, native, markets .2-2_ 2225222) 2 11 | 14 ll 10) 3 

ESSE Sil ee eae ra? aren ay 9 oe Pree eS 700 884 569 505 769 815 

Crandstoiless eo 5-s 5-5 aoe 34, 693 22, 134 32, 883 39, 578 40, 008 32, 998 
} 
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Fisheries of California, 1926 

OPERATING UNITS: By DIsTRICcTS 

| 

Items Northern Sets Monterey | Southern Total 
| | 

Fishermen: | 
On! boats/or shore*2== = 222242225. =e 528 987 958 | 1, 192 3, 665 
OntvesselSze- . (ose sos a sa 23 311 72 | 1, 873 2,279 

OPERATING UNITS: By GEAR 

: Lam- | Paran-| Tram- 

Items Paree | Hem | Gm | Traeel| eel | tan “paral | ella | melee nets nets nets 

| a 

Fishermen: 
On boats or shore_--_---- nee So 45 | 1,062 776 | 1, 737 143 849 10 106 73 
Oniesselse ae so eee | EY. al |e eae 97 421 | 1,059 77 951 65 61) | 2aaee= 

Mo tal see ote eek 514 45 | 1,159 | 1,197 | 2,796 220 | 1,800 75 167 73 

Boats 
IMOLGI == soe eee eee ae ee 20 456 579 | 1, 249 103 97 4 41 32 
OUHer a ee ee ea Se eee 19 157 ATC: 8 Lee NE 2) el ie ee 30 

Vessels: leah Fe a i i 
Sica an tee eerie. | Sas eee | el elie eae een pees eee en | Cee noe 2) Se ee | eee 
BUNTING cs car a a |S | | ee eee (ene eee 55:22 22 Pees 

IMO COR eae ee eee 5S) Sate 32 47 258 22 132 14 19: Dees 
Monnage se sees EGR) eae es ae 220 642 | 2, 794 221 | 1,579 211 134) 

iS} 0 | SR ORO See ae eee eee eee 2 So eee oe 6) | S-o222 eee bote|be so l2)| le JS S| ee 
MOoOnnaAge ss jena acre se | See a Ee 1] SO) et S22 ea] see SEL oe. \oeceesoe|enb-ee55|Seeeee 

Motaleee sos Sees Sal eeedesee, 32 53 258 22 132 | 16 19 Wee 
Total net tonnage_.-| 1,535 |___-___- 220 | 2, 533 | 2, 794 221 | 1, 579 266 134) |e ieee 

| 
| Whal- | Octo- Lob- | Aba- | Oys- | Shovels 

Items ee |ing ap-| pus Crab Bee ster | lone ter and | Total! 
19 -paratus| traps p pots |outfits| tongs | rakes 

| 

Fishermen: 
On boats or shore------- alee 30 268 20 138 18 6 126 3, 665 
Onivesselsee 24. 2222 See af a a ee | BEN eas eee Ue eee 2 13 Dies aes | Lee ee 2, 279 

Motal essa 4. Saeee 5 34 30 268 22 151 40 6 126 5, 944 

Boats 
IMiotOne = aoe ot ees sae 2 eae eh 27 265 12 96 4 2 1 1,719 
OTnere nS ee ee ees Ta ee a ead ee ee a ee eee eee ree 622 255 

Vessels: real | 
Steamic. =r Se Se oe see oe Se ee el gs re al SR ee a et See | Set 5 
BROT Oe ere | ee [eee AL | se a) eR a en ees | eee eee |e 196 

IVIOEOD Seon ene eee peas LS epee ee oh es PN ped ee 1 6 58 Saas |e Ce 351 
veuneee oe BEE SS oe Bae (oe oe SUE | See 6 49 Al se Sees | ce Eee 4, 588 

UE ee RG A | ee aca Ea ee ie | ee ee ees | eee 
DY aa Ys ef aCe ee AP es RO Sy el | Sees Me pore Cee PE ie ee ek ee ee el eee 1, 891 

Mo palaces eee. acer tald ae eee | Le Penne eters 1 6 Bills tox, el Nob nee 362 
Totalmettonnages=s|=—-— = Adit eh a8) PaaS 6 49 Alto 252 Seer 6, 675 

J 

1 Exclusive of duplication. 
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Fisheries of California, 1926—-Continued 

CATCH: By DISTRICTS 

519 

Species Northern district San Francisco district Monterey district 

TSE Pounds Value Pounds Value Pounds Value 
INI DACOTAs ere en. ee aT Ss ok 
PARC H Oy OSs ee ne 
Rarractidaserc. 20.25 5 2 
SOHILOs Be oe Cee Se eee Os 
Gian yeeeee seu Ae ee eee 
(OUT AIS) 01 oe i Says oe ea RS OB ge Bead, 
Wodmaryrsalted.c-2 oe. Se eee ees 
LOR GS Se ee eae = gee ee 2 
Flounders: 

“* California halibut” 
10 1 SY0) Le a PR 195, 530 6,817 | 6,078, 453 243,315 | 2, 270, 750 102, 035 
(Cina Re Se 5 pe eee een ee 143, 286 5,349 | 1, 294, 371 58, 917 359, 539 16, 488 

Grayfish 93 
LEUDIEG. 0 2 8S S00 SE a ees 
Halibut 
Hardhead 
Herring 
Horse mackerel 
LTO ole Sa eS (ere a 41, 597 1, 664 95, 671 4, 220 
PENIS COG Pek ero SLE ee Le 48, 556 1, 479 449, 514 13, 486 145, 682 7,179 
MarR OrGletesnee 2. Sei ee 378 36 899 54 | 1,119, 620 34, 114 
ON Chie se eta ee yee ee 31, 634 1, 863 99, 557 6, 074 13, 323 560 
PTO MS ACESINIOI EO ete a tO) el Lee See 2, 990 139/22 ee et eee 
IBMCHArU OM SAnGING =. S226 2. 2 Se sl Mae Ss eee ace 7, 056, 765 47,845 |155, 161, 807 821, 806 
BOMPaANOs? 2-2 S222 Be ete oe fae I ie ee ae necks og MaRS eS 81 40 
Rockfishes 62, 985 1, 997 886, 872 35, 475 2, 307, 518 88, 929 
Sablefish___- 72, 614 4,011 88, 735 4, 881 17, 248 604 
SsMh gaye ay St se ea ee 3, 808, 135 | 393,797 | 2, 224, 189 210, 923 51, 755 5, 498 
Sea bass, white, or squeteague__-__- 125 15 108, 794 13, 056 311, 251 24, 680 
SoGYol eS a AS eS ea eS eee ee ete 902, 202 Oo SOO Hat Ss SS o_o 
(StsT Ue ee GF eee ee 1, 950 39 156, 338 3, 127 43, 109 862 
RID ACK MOL SLLIDeU tiinalo tee is ee ee Ree ee ee ele eee 43, 474 709 
SMOGLMStL VOLS 4 Ses 2 ee 32, 017 2, 501 113, 449 10, 211 194, 484 14, 171 
SV OVER CIS Mss oal  C D n eoe ee 5, 322 906; |Asasrt ee sse sete 
Stripedyoass tao BP 17 1 750, 714 110, 100 70 17 
RULE ODS eres ee eee 348 if 1, 640 B38) ea SO Fa se alee eee 
ANG Y0 BY CCX RE ee ee Se Pees eee eee 3, 950 119 375 11 
NVHThO DAI Geet see ee ey. 73, 242 5, 514 12, 027 1, 654 288 17 
(Olovyeaale . ee aS Se 20, 064 608 13, 135 514 38, 351 869 

Gia Wee et ee 2 See ae 4, 870,135 | 465, 669 | 25,043,092 | 1,070, 800 |162, 570, 949 | 1, 147, 214 

SHELLFISH, ETC. 

(CHGS eA eS Se aa 194, 664 8, 261 3, 050, 112 228, 758 51, 504 4, 098 
SEE NIT] (ere eee ee er ere a 2 en | eee 1, 431, 511 60) (4D Dn ee aha see 
Clams: 

CCHOYC) Fel (25 Ei a es pe, 92 40 2,115 1, 983 
IN Tbe (G hele Se ee aes Pere See 2, 066 815 2, 689 1, 512 | 
(Slay pe ee ee 269 103 40, 724 21, 802 

PANT Chl nta es pee Meer aI ie a as Pad aS en A ot iy et ee Se IS all ok 
IVTUSSBISE Y= eos 42 23 Beweees eee ea anaes | Ne vee ee 1, 140 456 | 248 
ONSiprSceMASLerIInankel ses aee ees |semee ae ones eee Toe C1 61, 042 Grell: oa tees ae, | aoe ee 
MCtontise se eee 40 2 8, 552 855 | 5, 378 
SORT eee eae ee SE ae | Syacere sean Canet emote haos same oe koe Swett 44, 966 

Mopaless see soto ee Tene 197, 131 9,221 | 4, 597, 885 342, 282 | 136, 193 

WHALE PRODUCTS 

Sperm oil 36, 750 ASO27, ee eee | eee ete 
Whale oil 1, 980, 068 LD Ole | 5-2 ee eee 
Other whale products 882, 760 20100 2h eae eee 

| 

RO Up eee te Sere ee seen Rel ot ee | RR Sue os 2, 899, 578 1355/46) 2 aoe e na eee = 

Gran ditotalas.3 9320 2-- 28 5, 067, 266 474, 890 | 32, 540, 555 1, 548, 828 |166, 212, 931 | 1, 283, 407 
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Fisheries of California, 1926—Continued 

CATCH: By pistricts—Continued 

Southern district 

Species Total 
Off California coast Off Mexican coast 

Pounds Value Pounds Value Pounds Value 
(NIDACOLG ee ee ones bee eee kN 2, 350, 642 | $220, 492 60 $4 | 2,469,385 | $232, 399 
Anchovies 8, 197 aS Oy | eens Nias Berk ihe Mek Py de 60, 127 631 
Barracuda 2, 878,418 | 228,949 | 2, 077, 295 | 215, 357 | 5, 022, 494 449, 610 
IBOnILOS ee oe ee eee 2, 841, 915 85, 800 178, 698 5,890 | 3, 078, 666 93, 256 
Carpe: Serer) eae Oe oe 12, 857 O86; | Pee ee Vee ee 72, 178 | 2, 092 
Cathishty.22 25 sov a 2 E Be eee Seed ee ere Slee el Be ae 2 eee 257, 377 | 36, 130 
Cod; dry, salted. 2 2 a eee ee ee eee See ee eee 8, 712, 070 235, 055 
Dolph ine ssh See Ce ees | eee ra aes 7s 3, 145 94 3, 145 94 
WB @LS!s-2. Se Ft. Dat yee ee i 218 6i/S2t 22 aoe eee ee 238 7 
Flounders: | 

‘““@alifornia Nalipitaeasss pas" 893,965 | 134,121 432, 337 63, 843 | 1, 431, 000 209, 710 
SUS Oley ee een! See eee SS 105, 137 DF eLO Gs Seer Peer alle aad eye ee 8, 649, 870 357, 405 
OPS eee ewe be 3 15, 793 22 2] 1,813; 011 84, 366 

Gra yfishie Vas pram een ee OE 268 A0B5N Ay LAB O aie ts soe sateen | reece eee 506, 723 Sl 
Elia Queers en eee ea 58, 335 1, 458 
EVAN pute eee ee renee ee 256, 720 28, 413 
IS Ieyno levee ys Ls ee A eee 43, 625 4, 409 
lalnnhiygs ey oO 453, 607 9, 130 
orseimackerele == - 2 ee 2 eee 239, 164 12, 604 
PRT oni Sica eee ail. eR 484, 921 13, 573 
SO" Bal aexero fs 42S 9 ee ee ne ee 645, 000 22, 231 
Mackerel sae. hoe ee eels 3, 623, 290 96, 103 
IN UL aoe ee ee en ee ea 51, 753 7, 048 
IRerehie. 2:32 oes. see. bert Oke eh 8 208, 910 11, 641 
Pike, Sacramento 2, 990 139 
iPilchard>\or-sardine 2225 sees 1A S225 678 it Oo7s Ooo) Saat eee eee ee ee 286, 741, 250 | 1, 527, 186 

8, 044 Bh 808 | eee eee SN eer es 8, 125 3, 908 
564, 277 43, 369 72, 058 6, 7385 636, 335 50, 104 

4, 267, 051 221, 157 14, 022 611 7, 538, 448 348, 069 
4, 468 BOGS Sechee ewe n ae  ee 183, 065 9, 802 

Fy oe Ne See SS ee ak 6, 084, 079 610, 218 
108, 068 Oa | eae eee | Es eee ee 108, 068 9, 727 

120, 070 4, 233 257, 864 8, 270 377, 934 12, 503 
1, 057, 619 738, 613 80, 172 2, 216, 402 238, 590 

2 Ae ae ee 902, 202 23, 800 
136, 067 138, 927 5, 083 

Skates st gaan. Jue Spey eRe oat 31, 596 232, 993 4, 551 
14, 217, 018 20, 994, 822 873, 932 

541, 191 883, 123 79, 158 
Petit Bop Wate 2 5, 322 206 
eee eat 750, 801 110, 118 
Boe ieee ee 1, 988 40 

43, 968 45, 543 3, 763 
pt Aaa) es 4, 325 130 

IN Ub Glas. 24 Abe ens see 260 OO | els Stl Os ewe ee se | ewtee a eee 260, 756 18, 110 
BIGG ATs eek A a RARE 65526,\530- lk S43, 412" eee oe Snes ee AE ee 6, 526, 533 343, 412 
WY ellowalne tae Se eee ee 2, 695, 502 9, 869, 583 439, 093 | 12, 565, 085 590, 880 

Wahiteba tts er Se Ae ee SE ae 8 | Ee oe ea ee ee 85, 557 7, 185 
Wihitefisheses tore ais eas ease 344, 336 23, 728 1, 145 368, 064 28, 217 
Wellowitaile= 5-0) se ee 38, 173, 424 1, 849, 690 109, 091 5, 023, 114 266, 045 
Other fisha20s a2 ss EO ee 136, 097 22, 477 1, 879 230, 124 10, 578 

Oval eee ee ee ee 171, 252, 838 22, 320, 570 1, 206, 571 |386, 057, 584 | 7, 085, 914 

SHELLFISH, ETC 
GTADS: 2 Fon SS Re jak ilies EE Ie PR eh Pe ERC al NT eres EARL 2 de eee 3, 296, 280 241,117 
Sea crawfish, or spiny lobster_____- 442, 198 70, 276 733, 025 92,906 | 1,175, 223 163, 182 
ESV ign oy Cees aes eR ce ee Ae] a a 0 SD SL a ee Pome Ral a gt 1, 431, 511 60, 755 
Clams: 

(Gockle= = 28 eS Be OI ae eee ee el eaeremity | 170 114 2,300 2, 137 
NY Mb < =o Re Se ee eee tT ee 20 | 12 527 246 5, 302 2, 585 
PESTO Rees eee eee ee 68, 579 ADD | 2s ae eae | Se eee 68, 579 27, 432 
S Ofte 2 doen Sa ee Pee lS et Sr ied es aa ed ied (AR ea oe ee ee 40, 993 21, 905 

‘Abalonet st ee 55) td ee eS ES 3, 549 ON LOT | ee Os |e eT ee 412, 154 84, 827 
IMSSeISS a aks ea OSs Pee Rees 73 bts EARS. See ate ee 1, 461 498 
Oysters: 

HASLER IMA kebs ess 5 ee = Se oe | Se Soe eae ee | ere ee 61, 042 26, 161 
Native; Market! = Scot. Sn eos | eee 36 20 36 20 

Octopus sas: eee Sees 246 | Di | 2c ete ee ee a aS 63, 304 6, 260 
Squid eae ese a ee ee ee a ee | 8, 402 | S400) SoS ee er ee ee 3, 135, 561 45, 806 

Io} | Lee Oe SR eral ae 523, 067 | 101, 703 733, 758 93, 286 | 9, 693, 823 682, 685 

WHALE PRODUCTS | 

Spare oleae eke yen Cea [adds Sent tyes Pesteiretian bei skstoa” Sho eal roles 36, 750 1,927 
Wihaleolle acs Sin a ee ee aoe ae ae ee eee pee (esa tana Sera epee De aes ae 1, 980, 068 112, 917 
Other whale products________-____- [EES Lue eed erent bees J epee ee Se EAE we GE. 882, 760 | 20, 902 

Totalesas 2x ee a ae a Oe Ee UE ae ee Ss eee 2, 899, 578 135, 746 

Granditotaleess ste 171, 775, 905 |3, 297, 363 | 23, 054, 328 1, 299, 857 |398, 650, 985 | 7, 904, 345 
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Fisheries of the northern district of California, 1926 

OPERATING UNITS: By GEAR 

Haul | Gill | Trawl| Troll | Hand | !8""| Crap [Shovels 
Items : : : : zella and | Total! 

seines | nets lines lines lines mete traps asin 

| 
Fishermen: 

On boats or shore_____--_- 23 245 62 209 Ty |e os 35 10 528 
Onipvesselsss.< 225 5 eee ee aes e tts ekeseee 2 ofa (eas eee Ue Pecado eee 23 

ADS HY Les ee a) ede oe 23 245 62 225 1 | 7 35 10 551 

Boats: } 
INI(G) Fo) Se 2 Se Dae ae te Se 12 169 | 14S See Syn (Mes Be 183 
Ofer se 0-8-2 9 162, |. AT) zo -23- 2 fae od ees ee es 205 

= == _=__== ——————— 

Vessels: | | 

ZANLIGD) F0) eee ete a ed (S| | Ss) ee Pi \ es bre eae 10 
INGGICONMAP EL = 22. Heck | Ot eae Rete Path ae 65 jseeneee- Tay seo ee ee i 

CATCH: BY GEAR 

Species Lines Gill nets Paranzella nets 

: | 

MEHR Pounds Value | Pounds Value Pounds Value 
Near fy Eee eek = a 3S ee | 103, 859 STDP ORD [is cee wee Ee 1S et es la NE a re ees 
Flounders: | 

COPS 0) Gy" ceeeee Apne eo ee 1, 760 Si (ae ee eed I ne Aa 193, 770 $5, 782 
(Oye aGhre = Bes 22 = a een te a S| ee ee eee ba ees een eee 120, 420 4, 249 

12 FSi) Oy ee en ea 254, 779 DAA Ae tie oo || ak ee Om ra (ces eke tel eee hee 
Salvin eCOde = e s S S L 35, 107 POO I ass ea ee ce 13, 449 404 
Wittckerelee sae ee este 378 Leo) eile ap eae | ee 2 SN See ee eee ee are 
DBR Chiegie see rene ee oe Ne ne Oe Seo Bees as eee 15 ess 405 24 
ID ae STR oes ee ee See 46, 490 a Aa) Se |e Te ees 16, 495 495 
SA DIGHS eee | ees ns Be 72, 614 CTT 0 WA Ee Ee eo Ce Cae eee eee lnossecscesce 
SAMO Mees. ease ee es 3, 040, 245 334, 427 | 767, 890 $59; 3/0! || exes SS ee ee 
Sea bass, white, or squeteague_ 125 CLE ete ee |e ya | ee 
(SPE REO OE aR Nee DN SSE Peers Ok ee (as ee ee | ee RPI Nive oe 1, 950 39 
OHARGTE aN ATS ee ee ne ae es el as eee ee Ss eee an Se 19, 461 584 

ee | ad 

Motalepes= = S-e5 ee Se 3,000, Bor 382, 206 | 767, 890 59, 370 | 365, 950 12, 577 

SHELLFISH, ETC. 

RD CTOMUSSs ete es en 40 2 | a ceed ee A a a ee ed eee |------------ 

Grange iOfales= 2222 =) 3, 000, 307° 382, 208 | 767, 890 59, 370 365, 950 12, 577 
} | 

Species Haul seines Crab traps Clam shovels 

FISH 3 eee, Pounds Value Pounds | Value Pounds Value 
(O11) 0) CIE ae ees SRE 13, 815 S404 So Ae es ee | ee eee rE Been eee 
Flounders: | 

SOLO ane eae Son 2 AY a eee ms |e, a ee Eh Le See th Ee SL Oe Se se aA Re eee 
Ovnen se sae FU s SON, 22, 866 TA O0p 2a. Pe A ee eae 2S eel Rs oats Re ee 

EGIRIn Pe see oe 6, 801 OG a ee ees ae | BS oe Sos dee 
JERE NG SUSE, S a ae NNR NS ee 31, 229 ay of ae las SES Mee ir Oe Hd 
Smelt suivene 2 see foe va | 32, 017 OEEN TN ore ers Sane Ed een ee ee 
DP ULUDEONDASS= 2 ees a eee | 17 ETP eens sa Sak ise Pia td UW ie ae a lle te 
RUCK CnSieet en teens aS 348 in| | Sen ee Va STE Sete pees eye ea eee a Ene eC 
White Daibaue cass ee oo 73, 242 ye LAS ee es NS tan eb a Ae er ne ee |B eres 
Oy aa ee eee GOSH MURR A) iho 4e| women eR ena POSS ANS ka eee See ee eR 

De 21 [eee eae ee eee 180, 938 SVS Gen epee Seat ee NOE ee es oe Soll oS sae ae See 

SHELLFISH, ETC. 

(GiGi oe NS Sees ee rah Se ee ele ee 194, 664 | ESSA Gh Uh a ee (OO Se 
Clams: 

(CES GCh Fel Gye eee Pe lh ape A || Lo a ee) eee eee 92 $40 
TN tb (570 RS SE TN Sa Te Yo |e ee a ee | Deere nee eel 2, 066 815 
(Say poe Ray sO ea Ne ee ee aes eee ee | See te Se 269 103 

ANE el eee RS eel ga (ae epee ce 194, 664 | 8, 261 2, 427 958 
) ——EE -|= = 
Grandi totahe=- ==25--- ne 180, 9388 11, 516 194, 664 | 8, 261 2, 427 958 

1 Exclusive of duplication. 
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Fisheries of the San Francisco district of California, 1926 

OPERATING UNITS: By GEAR 

a a |3 A. | & Jo | 

Elelf\4/4\s./3,| 263] fle) eles 
— — — ND ~ > } 

Items a g 2 | 3/5 Po laa) 2 a8 s Sl as oul 2 
Tahini Pela = |Helse| § jaa] 2] f] eles Ss 
e | Bal SA Sal Slax ES see lant eal Mecca ee ptsionn) c= 
AS) ae |e |e fa je | = iio (o |a a 

| | | 
Fishermen: { 
On boats or shore-.----- | 19!) 496 | 188 ! 292 8 | 134 |_.. 10) S42 215 | 20 6| 24 987 
On vessels 2089] PBL Sore [ea ae aie [ence be este 2a aa. ae 311 

397 | 300 8 | 184) 58| 73 | 34 | 215 | 22 6| 24} 1,298 

184 | 268 7 Oe Se BP bere eee 215 12 22 590 
ae ee sl Feet |= il] eae 30) ele es 6) sa 50 

| | | | 

ays ie oa es | oem nee (ey eee 3) e220 5 
| ae (eee ees Reed Kael ES Ve) See ett 196 
ak ey ae call 2 eae eee Peat (epee | oct mma Li 1 er | 17 

INet Tonnage! =. 222. 8o a] ee Peale 7a Nel ee LOY S222] eases Cy ee ae 232 
FSO LS ie Sa eS Te eet (re Se) Se eee pe S| eee SR Aa ea ee 6 
Nei TOmnnagee 2s! aan soas iene OLS rehS | Vee a eee ey Pee eral es Sc, |-----|-----|-----|-----]-----|----- 1, 891 

Yo) 3H Eee Re et a Pe ee 6 gy Mee (eye 20 eee By seo 1 al es es 28 
Total net tonnage---|-----|----- ARO 1=|--: 29 yeaa ye eae 252 faster LAS eee Gt aa Saas 2, 319 

CATCH: BY GEAR 

Species Lines Paranzella nets Gill nets Lampara nets 

seuslat Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value 
PATCH OV CS eee ee ee es ee Sa Eee a ee ee ose lee ee eon ae 3, 400 $34 
Gans Bas hee EE Pema Re eee ns Ce eae ie Shee Lae Sears 33, 893 $990)! = 222 | ea 
Codsidryisalted= == ==---= = 3,012, O701$230; Odo|Eaon eo saentacco= =e] weneudeowalee asc es|J See ees 
Welses SS eee tee eee Weses-eble |e sth el cel Lees sl ee 
Flounders: 

UC alitonnisn Mali tt ngs | ase ae eee GO7879 |p LONOR (ase s noes oo eee 339 38 
“Sole” $841'6)'060) 780) 242) 43s 22>) 222 ee eee 
Othert==22 2 oes s oe 6] 1, 283, 128) 

Guayiishy petere na at ee 40| 216, 756 
TS Gr) ays ae aA RO, Raga Tres ON Bc Ae 42, 498 
selon ee eee ee 2O0|LE Se Aaee 
DEVE Td eee Se eee eee al Sn ee ee oe ee | 
Kein'pfishis =< ae 1 39, 929 
“Tingcod”’ 9,275] 140, 363| 
Miackerellen seen eo eee |Patece aes oan eee ee | 
Perches ee Saas oe eee | ates eee 150) 
Pikes sacramento t= sss soe=s |e sea ete IS Pas 
PilchangiorSarginessn— se | none ee |e 150) 
FROGS Hes 2st ee ee ee ee 706, 452) 28, 258 180, 420 
Sat lenis tic aaee ie Os etils 55,995, 3,080) 32, 740 
Salmon ss Oe eee) O57 AZ be ORNGOR |e ays a) eae reel 1. -266;,763), U1, 925| = es eee 
Sea bass, white, or squeteague-|_---------|-------- 30 4! 108, 654) 18, 033 110 19 
Hiss ce le Gone tire, EE een IE Soames eornae 902) 202)” 98°800| 22 — =" all eee 

Skeatesh 3 SN ee ee Eo ce oe 156, 338 
Sel tasers one see een ee re es eee | eee ee | 
SETUP PCUD ASS uae SS yee ee 5 ae ee |e ee ee eae Se |e een 
Suckerss: ess stOs eee {Dc 2 | ie eS eas [ER Gee oe 
AB OMICOUEstee ee eae eee 3, 900) 
NYG) aut 2] FEN ese ems ene eS OR ee eee 
Other fish’. >. ==) 5. =o 25-5 =-- 9, 067) 

NOGA es 5, 771, 844| 376, 003) 8, 257, 128) 331, 569) 3, 236, 138! 270, 012) 7,470,261) 58, 542 
————— | SSS 

SHELL FISH, ETC. | 

Octopass 25 wr Las 8,427} 843) 125| 1D Sea ears ns pe) ME IL 

Grand tobal2 2s" 5, 780, 271| 376, 846) 8, 257, 253) 331, 581) 3, 236, 138 270,012) 7,470,261) 58, 542 

1 Exclusive of duplication. 
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Fisheries of the San Francisco district of California, 1926—Continued 

CATCH: By GEAR—Continued 

| 
Species Fyke nets Haul seines Traps | Shrimp bag nets 

s ss | 

| | 
‘ Se Pounds | Value | Pownds| Value Pounds | Value | Pounds | Value 
Criteria een aaa TSO Lee aR A RG 7 A Keerinies (2 semua ct 
ipshe acetate Sd SORE, LGB RODS NOS ICRC EN Seca a Meee ot eal ee as Ee re eee |SEK eek eet EO ee 
TES} Bia Cy gS a Sac an late ea ee | 1,395 cH (1 0 ae ee eee [osetheene [Sa gow od (eseerene di 
iardiheadeess sy. seas eee As G26N| MAAOOr eee Se De ee |---------- | Biter =n ae SUE 
EA RAU TUT Pee eet ee Ce ee ee Ae WIR 10, 078 QOD es Eee ee | erate seer on Beaceee sabes Sanee 
Per cies Siren ne ee 0) AEN Efe le [RASS OL OPIS De (Os | setae. me eae a See ae ese eg ed ak 1) (Ea 
Pike, Sacramento -.__.--_- 1, 087 GEN aaecpel eau Oo Sane e ea Te sense eae LL eee 
etlichardyon Sar dings! =4-250/Eaee eee jaieectn() 6 5 eee [eee ea ee | ea Ses (aoe eee 
‘SidaCe) i> = ge) Se ee en a eee | Wise nee (OZR SOU a. Go4n |e mere | AES ee 3 Ne SSS 
bso Ub Ni HEWN: Sie ls NE ey 5, 322 ZUG are eB ee | Se REA Pe [ee ee oe SR eS Se 
SUCK Ogee. a <b es eoe oy 371 Srisoe | eee ee aa. 2S Is oe, terete | Say eee (ssesahes 
‘EGE AC a apenas [aera |) vom eaeene anc 2 SaaS Soe Sea ee Re 
CDT iH ae = ee Soll re ae eee eee | 28 bt a BS Rs ell (St et ce eae ners nee 

Jilj ovis ay Ey eae DAGaG A) SentAG OR ISb/ |G, Bosh lhe eb eae |e 

SHELLFISH, ETC. | | 

ChAS TIE 1 cae Seca 620 IO ee ne Mi efor A SUO5Oy IIH 2980758) aaaee nee edb Lae 
ISVLnativa ag oS Coe Pe elaine Ne oe RT ee 2 ES aN ied MR Hl ale 1,431, 511 | $60, 755 

PRO bel met eae eet ae be ee a Me Waa es Sea 3,050,112 | 228, 758 It, 431,511 | 60,755 

Grandeotale=.---- 215, 586 | 28,146 | 92, 185 6, 528 3, 050, 112 228, 758 l1, 431, 511 60, 755 

Species Shovels aud Rakes Tongs Whaling apparatus 

= “= a a = ! 

SHELLFISH, ETC. | 
| | 

Clams: Pounds) Value | Pounds) Value | Pounds) Value Pounds Value 
WocklEss. Byker eA wah od Pre aRTLND ES a (SST ODS | Syne RI CAE Me ASB ee Sn RR A eB 
Wael Soe ete Sos ra ee Ga abs ye) ARES ado? |e eee | BE EA TN ee Se A a Oe ree ee ih a eo 
Sa) i A el ee WA Oe Zeca |e Te SO ceeane | ce eg Ue NU eo | Se eS See 

AVIISS ELS ete! to We Le Paeeni eS eee eh 1, 140 SAG ip sane en Bae bee Ok ca NE ee es eres © ee 
CONV SteCrSueAS LOD IMAL KOLe ss |e ee Doe ee Dae od GIO42 0 S26 1610 koe eee Ree ee 

'ARY9) 12) Sra i A ae 45,528 | 25,297 | 1,140 456 | G1504231226,1614 | Sas ee | ee 
i JERE aa lee as Sa 

WHALE PRODUCTS 

SH aVeN ese ey, OTT ite ae 5 Ne Sp eee a a ee 36, 750 $1, 927 
WN EER NS) it le See eS ne | atin Oe hl Le ae ee ee oe eee 1, 980, 068 112, 917 
Mineray alo productseut a =| as ce ese See el ee [ec erng el epee cel 882, 760 20, 902 

LAG FEE Se es PN es ae a ne a es ot ee 2, 899, 578 135, 746 

Grandstotalescae 2-5 45, 528 | 25,297 | 1,140 456 | 61,042 | 26,161 | 2,899,578 135, 746 

Fisheries of the Monterey district of California, 1926 

OPERATING UNITS: By GEAR 

: : Lam-} Octo- Aba- | Shov- Purse} Gill | Trawl} Troll |Hand Crab 
Items E ; 2 : para | pus lone jels and|Total ! seines| nets | lines | lines | lines nets | traps traps | outfits rakes 

Fishermen: 
On) boats orshore:=-----|--2---- 131 287 316 51] 638 30 18 18 1 958 
Mrpvesselsas sues 22 eee 18 2: |. hy eee BH Late TNS be Be SE 20 Ee eee 72 

Motale. 2s s4 re) 18 133 287 325 51 670 30 18 40 1 1, 030 

BORIS NUOTODS soem nome ee teen a oe 97 234 249 42 58 27 18 4 1 307 
Vessels: Motor_.._--------- 2 UB | en Sul bse 3h oe e eee Br |e 10 

Netitonnage. 2-2 ee 44 eee es phe ge Sed PP Fane £5 eee eee Ali [h2 So a 107 

1 Exclusive of duplication. 
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Fisheries of the Monterey district of California, 1926—Continued 
CATCH: By GEAR 

Species Lines Paranzella nets Gill nets Lampara nets 

eushst | Pounds | Value | Pounds | Value | Pounds| Value | Pounds | Value 
Albacore’ 2 228 os. 2 2 oeeee | ALS NGRS SI '903) |. oo koe ae RS Se ee ees | eee 
ATICHOWICS So so eo eee ae | ee =e ee he ee eee ee Soe oe | eee oe | eames 48, 530 $467 
Barracudat ae eee ee ———— ) eee eae eee 40, 867 | $3, 250 25, 914 2, 054 
BOnitotee eee eee eel 21,414 | 689 [a5 25585 See See eae ane eee 36, 639 977 
Flounders: | 

“California halibut’’_____ | 10,179) 1,219 | 3, 003 Sai Pei ts elf ot 298 42 
pS (oy (eee Se oe he a PSG 5952" | 85264: 4/2 0835798 Os" 701° 1 os ee Se ee eee 
Offaers222 2 A ee 9, 249 S427 BDO 2008/16; COG asec ee |aoassoascces| asses 

Grayfish = 2 eee 11, 442 57 7, 230 0) sees ae | ae (ioe 
LAK Cae oe ee ee ee ae SP ||. 15, 837 396))jo 5b eet See UES |oatte ete 
Horse mackerel 22 eee 5, 767 Doe) | Canoe tends Ae Some ee | 50, 750 2, 723 
Cin Phish ss Ce Ree es See SN eae 17, 040 682 | 50,327 | 2,060 | 28, 304 1, 478 
SLIME COG 2 eee eee” 98, 383 5, 760 47, 265 ALS Eee ae eee See 34 1 
Mackerel: 208i sates see 1,017, 962 | 31, 281 450 14 | 4,716 160 | 96, 492 2, 659 
Perches Se eee oat ee Nees 8, 685 348 | 4,317 200 321 12 
Pilchard Or sanguine esse sas |S ee oe Vie wtesrctntet| ane See ae |e SEE ee ee ed |151, 831, 507 | 803, 497 
Ponipang See ete 2 2) 2c ee ee ee ee ee |PSBSae 4) Eazeease 1 
Rocisfisties enemas on 5 DY OT IMARD NBT ADS Uy men OB 2n| ean S88) meen een | nme |. et Se ee 
Sapletishit ests agents Sek. 14, 273 | 515 2, 975 89) | ose ea ees Se | eee 
Sali Ono aeeere hee see oe 515 THDG) - DsAOSn PS ieee Mae ee ae ee SE oe ee 
Sea bass, white or squeteague _---_---__- a Sl WN a 2 re | es ee 194, 033 | 15, 599 117, 218 9, O81 
SICA IGS reer eel ce aE | 50 | 1 43, 059 8610 oe ees ee ee ee 
Skipjack or striped tuna-___- 42, 952 | GSS ie Saas ge | ee Le ee ee eee ees 522 21 
SMelMsilyersse aes 3] ae See fe a ere Pe ec 130,651 | 9, 691 63, 833 4, 480 
Soripedibass---02 oe Scere | 70 | Wy ete eater. | Se Se Ie 
CROMCOU =! taoe= a een lesan aosheos |e eae 25S 375 1 VS ee |e eee ees \oecke. 22 
Wihitebalt22) >. 222 See ae eae | (eee een en nS rciesN ee | aden BONY 8 288 17 
Othertish® ia. ae ae ae | 30, 046 606 6, 450 ZAI eR Paes 1, 855 37 

power) —| | 
otale tee oe eee 3, 890, 643 154, 663 2, 622, 509 |115, 696 |424,911 | 30,960 |152, 302, 586 | 827, 586 

SHELLFISH, ETC. | 

Sfe(attals ah oe ae Okt Ld eS eet SEEDS COENEN AES | NE Me Werte a2” 3,127,159 | 44, 966 

Grand: totals 2) 3, 890, 643 (154, 663 |2, 622, 509 |115, 696 |424, 911 | 30, 960 155, 429, 745 | 872, 552 

Species Purse Seines | Abalone outfits Traps Rakes 

FISH | | | 
_ Pounds | Value | Pounds | Value | Pounds | Value | Pounds, Value 

Pilchard or sardine.__-_-_------ 3, 330, 300 |$18, 309 |_-...--.-- [fete In | as Si er a | 

408, 605 | 81, 720 105, 970 test ao eo ee ee he ee 9, 476 248 31 

3, 330, 800 18,309 | 408,605 | 81,720 | 105,970 | 9,476 248 31 

Fisheries of the southern district of California, 1926 

OPERATING UNITS: By GEAR 

n 

cat lientaph 2 ze | ~~ 
na | i) i 2 Bis 

i oes we es ee eet ee pre ek 
Items B Bi | as = a = = S44 | Sols tees lies 

° Bs ae ie = oO a rs S PN ata [ef SSC) |e 
B eset le = q q ei|e|]#s|e]e g =} S a ail eamaese = s Cs 3 H x eo |g ° 
ou =o oa (= a = = ae} ely lo a 

Fishermen: 
On: boatsior shore:-==. -|=--. 3 190 | 239 920 | 83 17 10 | 106 5 | 138 | 91 | 1,192 
Onivessels as ae 4061 s2e=-5 950 2123) 15026.) “av. O19 iene = 615 13 aes 1, 873 

opal 220s Staee ae 496 3 | 285 | 451 | 1,946 | 160 996 | 10 | 167 5 | 151 | 91 | 3,065 

Boats IVOLors ss = eee 1 81; 149 563 | 53 15 4] 41 2 Sb res 639 
Vessels: Motor. = 22 22 Diy) ee ae 31 47 243} 22 bt) eae 19 s)e2e* 6) \2225 314 

Net tonnage---___-_- 1 AGIs eee 214. | (642) 25/683") 221) | abby a= = 134,|-55 49 = 4,170 

1 Exclusive of duplication. 
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Continued 

CATCH OFF CALIFORNIA: BY GEAR 

Species Lines | Purse seines Lampara nets Gill nets 

S | | 

estes Pounds | Value | Pounds | Value | Pounds | Value | Pounds Value 
AND ACORG. 2.25 eee 2, 342, 123 | $219, 475 | SSL AIED Ly eo Gace OS sal eee eae ees 2 
LO na ale NS Se ee el | ee ee eee 580 9 TASS td FC 172 8) ee ees ae 
Barracuda. fs o2) Soo= oS 1,322,759 | 81,496 | 118,625 | 11,854 162, 774 | 13,461 1,274,260 $122, 138 
ipl eee Ss eee ee 957,059 | 30,354 | 1,732,774 | 50,430 12, 413 301 | 138, 526 4, 680 
Hips Son 2 aco e Scud 218 | GU Eee en eee A ee oS Be ee ee 
Flounders: 

“California halibut’’_- 31,476 4,514 | 251 33 2, 934 OA eta = org ee a 
OST [are Sas a 4, 381 Cub | Laos Bet Ce ae 188 1G ae eee Be Se 
ONG el eS ee 13, 559 | a be ee a ee) Poe el | Ae ee Ls | ee es! apes Se 

Sith) ee 18, 058 374 | 3, 420 22 6, 825 80 2, 978 7 
CSN So oe ee ees noe oS ee eee | 2a eee Ce ee 13, 989 348 
Horse mackerel_________- 76, 936 4,731 | 78,950 | 3,312 107) “724 8, 577 524 
Domne) ele 941 38 | 1, 496 | 45 | 320,914 | 6,752 | 6, 025 185 
NEE 1, 096, 831 27, 014 197,084 ; 2,978 840,496 | 22,454 354, 790 9, 111 
CU bee pies ot bare Rs eee eee ye (Be Ee SRA i eet he: Gp ae Oe Ee ee 
iBindiic! aes Steen 2, 201 186 | 1, 744 125 43,767 | 1,882 12, 344 682 
ETO PGT GUGTACE NR chil eee as eS es 54, 323, 415 288 T8940) 199; 26501308; 746 oo asses. Se 
LE Cyd (ONGC ee eee eee ee eee mek Seas Ae ieee , 044 Fits ts) Sees ene A [ee ee 
yO KASS een = Ses. 512, 907 39, 648 29,161 | 1,932 3, 869 281 | 17,920 1, 466 
ipeksishes™o--- =. 4,265,076 | 221,052 445 27 1, 530 (toh eee ees eas 
SOUS Est ti, Ae a eee , 468 SOG) ae Se ee So | et ae RS Ne a 3 3) Bs ha | ERS 
BUCH Iaiad ee eee = 2 97, O81 8, 689 | 170 16 3, 673 359) ee eae [eb es 
Sea bass 
Ie ee 103, 945 3, 674 | 3, 312 118 | 2, 638 82 7, 822 274 
White, or squeteague_. 94, 340 10, 690 40,411 | 4,562 | 61,054 | 6,958 | 847,695 | 96, 836 

Sheepshead __._.__------ 112, 552 4, 130 237 7 fall 2, 041 71 7, 671 294 
Simp Eo See ee 1, 847 (i eee ee ae We uateeceee acerca beeen eee 
Skipjack, or striped tuna. 14, 071, 075 | 595, 769 NAGS OSS Nh 162628 aoa e= oe feeonase" ee pees 
“Siea teil STAGE Ee ed ee ee th 2, 909 | 189 | 354,910 | 34,670 | 183,372] 17,281 
Swordfish..____________- 10, 798 BP, Ne ea a ee hap he REO A ee ee ee ae ee ae 
Tuna: | 
Wiixodtes=. = 206, 985 14, 580 Dole eso Nese eee es eee aes oe cee ee es ck 
Binefinies 2 Ss 8, 944 522 | 6, 517, 589 |342,.890 | .---..-__- [eset oe ee ee a 
SQG ait ee 2,567,152 | 146,585 ADB SOOO; 1824 | Saeco eee [ere eee ee a 

WV HiLelisne een ee see 342, 095 26, 940 720 | 47 | 1, 205 60) oe a See es 
Wellowtames oye 2 vo 2,184,994 | 106, 192 546, 799 | 24,933 226,103 | 13,273 | 193,980} 11,210 
Otherishese sn Aes 79, 611 3, 624 1, 273 | 81 | 18,065 | 1,219 25, 660 1, 156 

TUN Lee Se 30, 530, 412 |1, 554,714 63,937,948 748, 856 |72,327,706 480, 453 |3, 095, 609 | 266, 264 

SHELLFISH, ETC. | 

WCtOpnS= =. ese = 246 Pah ese ee eee oe PE cw a ES eee a go | Ue re ee 
Shapes Le ose ee OF a a et | eee eee Oe) REL EP ae eae ee | 8, 402 S40) |e ee re 

Motalaatee es sic 246 Doble ee all cae 8, 402 BAD) ee eee te 

Grand total ___..-- 30, 530, 658 |1, 554, 739 |63, 937, 948 |748, 856 72,336,108 481,293 |3, 095, 609 | 266, 264 
} 

Species Trammel nets Paranzella nets Haul seines Harpoons 

| 
} | 

HSH Pounds Value Pounds | Value |Pounds, Value |Pounds| Value 
SSG | se lene ts pel erg ee ee aed eae Se 

Se A eae | 12, 857 STS) | ies ea PS a ee 

“California halibut’’_______ 665, 393 | 102,803 | 193,911 |$26, 247 |__..___- ee a |e a eg Sl led J 
“S(O 3 ee 14, 390 1, 037 SORTS) aro Cek (eee eae eo ee a ne ee 
CURE Bs 2 - Se eee 2, 234 AMES [aw ete is a a al a (a | ee | ee os ee 

(CrP DERI = Se 231, 804 tes ica AR TEs EO Dae Ge Pt |e ok th Ol |e | Tee 
JER ES a). 54S 5 nS eS ee 18, 1382 COUR), Pe ROPE ie eh 2 | SS S| en Melle ae 
Z2iL VO TY: | he ees eae 1, 248 ty Lk Salem] fe ge es EB | RG VER | ee 
IGG Ra DHSS ee > LON TI Ls he 420 | eet ee | Beene Ss See Sa eas ee Sl oe 
ICICI ote ae ee ee 7, 144 HERS NS SS Re Ns ee Re A Ss ES ee | Ee 
Sea bass: i | 
IGG ae 5 Se a ek Sn Bs DATTA beet << SLES | a SRN Nees HEE SE Se ee Ne ey eee 
White, or squeteague______- TAD lg lea lanmeen cee, Fe Te iE eeted Ror |i et ae | aa Ses (Fe ae 

Sheepshead 5 STE i. Bile hd | a GPA RTE 
SUGG 2 See SE SE A EP CO ie | Re (ee ee er eeee (nee een 
SEL GU TES ic 2 0S ae IS | EN Io.” "Seal ena eae ee iene en eee oe, 110) edad 
IOOUOE SSS] Mae oo) Oe eee ea eY a ie (Eeenny erin (ek aeree 
POCNO wail 522s Soe ee ee Palate all TSN ee a eee ae Se = ee ee a 
OPHOr Hehe te Se eS 11, 488 Ly cea es Es eee pe ae 9 [Peet ce ae ie 

Motal® 5 _* 5 Saree 1, 035, 047 30, 119 | 12, 857 386 | 33,170 3, 317 
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Fisheries of the southern district of California, 1926—Continued 

CATCH OFF CALIFORNIA: By GEAR—Continued 

: | Forks and es 
Species Traps Abalone outfits Rnoaald | Rakes 

i 

| | | 
SHSQUB MELE) 1aier | Pounds | Value |Pounds| Value Pounds} Value \|Pounds| Value 

Sea crawfish, or spiny lobsters..---- 442, 198 |$70,276 |...-----|-------- apeecraeiglal Ropar s a me 
UNV OFAC | ae ee ee et eee ee 3. 5AON) SoNLO Ge Soe es | ree eee \.22 a8 
Clams: 
Mixed 2-22) enn 2 Seen ae |e eae ee eee | 20 $12) Sees |! 
TPISTHO sae oa oe ae ne ee ea SES | eal BORE See Soe ees | 168, 579) | 27,432) 2 ees ee 

IVILISSEIS 223 —2 aoe eee Ae ee nes |e ee |--------|--------]--------|--------|-------- 73 $11 

Note oe eS 442, 198 | 70,276 | 3,549 | 3,107 | 68, 599 | 27, 444 73 | 11 
1 

CATCH OFF MEXICO: By GEAR 

| 
Species Lines Purse seines Gill nets | Trammel nets 

FISH Pounds Value Pounds Value |Pounds| Value | Pownds|) Value 
YN) (00) ee ses a te 60 | Bale re Ae ok |i aati RC eee nL bs Ne [22 
BariacdGat= 2-22-58 sees on 315, 197 18, 943 |1, 697, 640 | $192, 879 | 64,458 | $3,535 |_____-__|_--_--_- 
(BONITO 2 2s oe ee lS 28, 773 845 149, 925 OpO404 eee Soe A ee ee he Se 
lO Glphin 52s 20-5 eee: & 3, 145 O42 2 ee Uoleseeh ee eee oe |e ee ee 
Flounders: 

ef cane halibut’’_._- 1, 464 164 230 Alias. oc. 2 [pee Me eres 430, 643 | $63, 638 
CQ as) pemete en ey e  eee Seee a eeeeee al | iee  k ee e eeeeeo 

Eorsecmackere ls see neet ce Ee Ee Sea Peer eee ee 3, 813 196 200 | 12) |: ae 
Kein fish 0 Se ae hs) Se ee ee ee eee ao eeeeoene 20 | 1 125 6 
IMackereles 2 see seaee ae ae 9, 454 227 1,377 47 | 2,361 | 68) | ee 
ING tLe Se oe See ee se a asses ok PA ee 2,025 233'"|' 165516") 2528792222 aa eee 
IPCRen i abe ee ee es alee 8 3, 218 225 1, 122 44( |. . oof Oe | eee 
Rocks basse seo See 66, 300 6, 218 5, 758 SLY? |\uee cea. ok. ns la eee eee 
Rockfishes-—- 2222228 Se =: 3 13, 228 482 335 JB) |e Feds Ape eee 459 16 

Sea bass: 
iplack- 28h ess = ae 236, 291 7, 467 13, 762 451 7,605 | 342 206 10 
White or squeteague-_--. 349, 404 35, 264 | 321,439 35, 518),| (675.770),) “9, 390) |=- 2222 22 |e eee 

Sheepshead ::.=------Sccsse. 2, 860 106) |e eee oe eae ee ee ee 
Skipjack or striped tuna-_---- 5, 665, 882 | 230,908 |1, 068, 448 39,818) |e. Se |e oe eee eee 
Smelt wsllvers- osc oe cat ke eee cee eee 270 1 1, 712 1219| 2b. eee 
‘Tuna, yellowfin: _.-2 =-==- - 7, 631, 741 353;'655))|2), 284,842 \ ° (85,438) |b. 2a aes es 
Whitefish ste ee eee 23, 166 1, 123 562 22}. |= ieee eh eee See 
Niello tallee ease: 2 2 eee 1, 149, 445 575; 9095|| 7005245) |) 4 5, W82) |b a= 22. eee eee eee 
O@ihentishes "2222s eas 710 38 21, 504 | 1, 8380 263 Ul || os sSs-2| Soe 

OLA es Se sere se 15,497,120 | 718, 447 |6, 228, 393 | 413, 519 |162,027 | 15,811 |431,455 | 638, 672 
| | 

Species Harpoons Traps Forks Tongs 

mE Pounds| Value | Pounds | Value | Pownds| Value | Pownds| Value 
Swordfish! = 2.222 eae 1, 575 SOO eee all = toes | eee ee ee 

SHELLFISH, ETC 

Sea crawfish or spiny lobsters...---|_-------|-------- 733; 025) '|$92;,906;|ssve-ss5|225252— |S 222 Se | eee 
Clams: 

Goeller 2s ae ee see eo ee ee ee 170 $114 | 22-22 S23 ees 
Miliced gc 0 5o ne 2 aoe ee Ree a ens eee ee eee B27; |e 24603 a eee 

Oysters; native; markets: 2oo- So 25s |e RS 2 Se ee 2 ees | eee ae 36 $20 

Totalee ses Sa ee ones 1, 575 122 | 733,025 | 92, 906 697 360 36 20 
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Fisheries of California, 1888 to 1926 

OPERATING UNITS 

527 

Items 1888 1892 1895 1899 1904 1908 

Fishermen: 
OrMDORTS OM SUOLG.] 2 aaa ae ae 3, 188 2, 968 2,716 2, 538 3, 491 3, 320 
CORR EERE Ck eS ee Se eee 1, 396 1, 825 1, 419 942 | 838 645 

Ee eo ee reek a Og aga '|oe 4-798 |e 9-4. 135.) — 8, ago |. 24: 329 3, 965 

Being boats: oA ae 
Meee et. os oo ek ees SEAS cate es cemeatr Steers Vast | 4301 1442) ann, ee me 

Fishing vessels: 
SUD HoT NS BE Sa ce eee Se () (1) (1) () (1) 2 22 

Mmemininage-s-2= <4 < 22. ow | Se ste () (}) (@) (1) (1) 2 2, 253 
IAT ito hs = a ae ee ee (4) () (1) (1) (1) (2) 

LORS SHopatays yy: ae ee es ee eee a (1) (1) (1) (4) (1) (2) 
les sa an ee OS OR ac Se () (3) (1) (1) (*) 
PAGE aes LG a2 i weet ea St () () () () () 2, 227 

Wea pDle eee eee ee Ee ret 69 84 58 33 37 31 
oun net tonnage... 22 - _-o- 9, 544 12, 436 9, 215 5, 952 6, 096 4, 480 

Items 1915 1922 1923 1924 1925 1926 

Fishermen: 
Gnsboats On SHOlGee= 2-5" 2-222 -2 S2 oe 4, 282 3, 136 2, 625 2, 876 2, 474 3, 665 
BitieOSne Sone ee A ee Se 551 1, 331 1, 972 1, 933 2, 044 2, 279 

IESE lage: ee AR a ee ate Ye 4, 833 4, 467 4, 597 4, 809 4,518 5, 944 

Fishing boats: 
WIG iiay RR ot Ce DOR ee ee 1, 429 1, 297 1, 307 1, 513 1, 255 1,719 
(O¥ i) a1) eRe ae Sa OD NS ee ote ee 1, 169 292 135 132 TO) | aa ee 

Fishing vessels: 
V SUIT 0 TSS a 7 a es a aS oy (1) 7 Q) 6 6 5 

PNP RTE AR Re = Sn at 8 ye oe (1) 319 (1) (3) (3) 196 
Gi Re ee eA Q) 199 (1) 326 352 351 
ay hicib ie ee ee as See Q) 2, 525 (1) (3) (3) 4, 588 

Shull i.) SS ae ee ee () 3 (1) 5 4 
IGG EY ae Sa ee ee () 1, 043 () (3) (3) 1, 891 

MIR TS UE epee ee a eee 73 209 285 337 362 362 
Moral net tonnaees—— snc 252223 ee Sa 3, 198 3, 887 4, 071 5, 821 5, 350 6, 675 

CATCH 

[Expressed in thousands of pounds; that is, 000 omitted. Salt fish, except cod, have been converted to 
the equivalent of fresh fish] 

Species 1888 1892 1895 

FISH 

PGW OPER OY S|, = SNS i eae a Aa (nr ae 299 
EATS EN CUTS 712 ie 150 460 
RA Grey ees 436 | 1, 245 
LD GYTTAT 2 2M ee ween a eee 421 301 
Writ pa 8 See oes 66 46 
VIS Pe ee AE oS eae (a Baa eee 277 
ATU GAEL, 6 | a CS A Se ie Fee Va eae 2,275 | 2,784 
Flounders: 

SeMOnMIa MAb ic. eee. «l= ee (epee 8 ee 
TT te Lek ge ee Sa Sen as ne 2 eee na eta 

(OYE G) isa 5 Je es Sa RRC, Sige ees Pee 2 4,270 | 3,308 
TEN AGG. aN Se ee Re A) (al ee eel Merman eg ea ATS 
PL GL ERE eee see nl ents Re [eS | ee ee 
US sire lis: To | Seems SA eae: BS 2 el ee BS eee (erie 
TOLL TTT as ps ie ae oe Rd ee Sel (ieee ager | 4,487 | 3,181 

1899 1904 1908 | 1915 

ieee 21, 074 
220 113 

3,205 | 3,923 
329 448 
427 351 

1, 069 517 
3,298 | 4,953 

SRS Ta 00, 
56,681 | 6,934 

32 269 

Uy STaee CS 73° 
825 864 

1 Steam, motor, and sailing vessels not designated separately prior to 1922 and in 1923, 
2 Motor and steam vessels not designated separately prior to 1922. 
§ Steam, motor, and sailing vessel tonnages not designated separately in 1924 and 1925. 
4 Includes halibut. 
5 Includes ‘‘soles.’’ 

18536—29-—_9 

1918 
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Fisheries of California, 1888 to 1926—Continued 

CATCH—Continued 

[Expressed in thousands of pounds; that is, 000 omitted. Salt fish, except cod, have been converted to 
the equivalent of fresh fish] 

Species 1888 1892 1895 1899 1904 1908 1915 1918 

FIsH—continued 

Keri gi Sh@eeee ee aes eee eee 40 148 127 174 682 656 975 
SCPE COU eae eos 2. ae See ee | Sees 231 139 148 293 167 578 916 
IVPCKORG | ese So - Se 3 pL ee ee 350 95 168 135 197 266 4, 076 
BATT LN tye a ee Seren! erent ae ee 22 13 4 3 91 
Pilchardor Sardine: 2=-- 222222222222 | ee 753 732 | 2,383 | 1,036 | 4,638 | 4,390 | 157, 653 
eget Chi) 8 -see eae Ree aa a soe | ae 11 13 34 89 19 24 
ROCK DAaSSo oc oo oe Be SEE | eS AS Snes [ES eral ea a ee | ee 901 784 
vockdishes== 222: - S22 Sees =e eee eee 1,839 | 1,529] 1,188] 1,820} 2,319] 4,352 7, 890 
SHDlGoS Heres et ee ee 3 4 

Salmon: 
Chinook 
Silver 
Blueback 
Chum 

Sauilipince see ane ee ee 
Sea bass: 

IB lacks: c= 3! see a ea eee \ 263 { 37 96 63 161 392 249 
Wihite;saquetes gue! ass == s ee |e = 640 952 983 | 1,337 | 1,221 1, 684 

Sa eee es ee ee ea eee 526 247 | 1,138 327 | 1,169 6,893 2, 384 
Shirl Gs a ee ee ee Se ee ae a el ee Ss So ss ene ee Lissa Se s|lso se sce: 68 403 
Sheepshead: saa ale ee ee ae a ena ee | ee 23 
SiRuGs 25 8 nn en a eel eee ee Sloe cesete 198 124 783 246 
Skipjack: or striped! tuna ===>" t ee 22 ais |e. See Se Se ee ee ee eee 3, 024 
Greliseet = shee > tee ee aes oe 2 ee ee 1,920) 1,740} 1,315 | 41,362 718 | 1,187 797 
Stecthead iinowte==— see eee eee ee 310 | 461 114 55 76 32 22 
Striped basses esses eee Ee ee 56 252 | 1,234] 1,570} 1,776) 1,784 1, 408 
Siceone =e ee ee eee 718 300 206s |e 222 eN 10 18)| 22a 
SnihiShes22 2S . =s Sa  e ee Se ae 8 335 8 267 116 119 198 128 198 
Gwordfishi-= 202-225 te 0 oe Se Seale: 2 Nene SE Pee ae eee es | See ois Porno 18 
INOMCOG=s 2 en a So ae ee Oe | ee 64 376 69 49 42 49 

una: 
Wiel lO wan =e Se a RO Se oe Fe Sd ee 32 24 15 12;|\. 222 Ss eee 
IMO GEE ae = ot AAS St RR eS oe ee a Sea ee oe ee a ae | oe 6, 241 

Wihitebalte os sek bose 2k Ue ee ee eee eee ie Bee eee aoe | eee eee 56 136 
Wihitetishisases=- = 3 Leet 2 eS aE eee Seis 263 58 270 466 |2 3S Se eee 
"Vellowtailtsert&s -- 2S. ae ee eee ee 546 316 334 358 571 1, 343 11, 798 
OphorsGShess 5 22 Ser ee ee rae 28, 736 | 2, 217 583 674 | 1,266} 1,201 673 859 

FIO ta ete eee seen ee ee | 28, 736 | 26,890 | 24,371 | 32,915 | 44, 583 | 41, 227 | 78, 867 | 258, 685 

SHELLFISH, ETC. 

Crabsese ae ae eee ee | PAI Nile PAs! PAN eae sayy sa yvivi) mp tablele GeO aloe! 1, 619 
Sea crawfish or spiny lobster---_---_- 231 303 558 607 | 1,078 573 892 931 
Sob duedh Soke ee se 4, 902 5, 313 5, 425 6, 495 2, 576 258 298 722 
Clams: 

G@ochler= 22-2- G22 -~ < oS ae eete en ase oe ome 2h aes |S eee | eee oe | eee ee 6 
PISMO. Jos Bos oo. Seas ee cee toe Rees a | oo so | aoe Ses | ee ee Saree ee 166 
Soft. 225 sae 28 oe otha eee Re ees | a5 IL ee ae ee 140 468 67 52 
IM xeGg nis <22 Sta oe ee 29396 | 2,497 |) 17583) 2) 171 96 132 66 19 

IMnusselst = 3£25 228. ee a= 2 ee 2, 880 488 | 364 28 68 19 8 
Oysters: 

astern, IMarket-s---= 2 - = ee Pee eas a |b eee 25,200 | 1,120 729 376 136 
Native; markets>.- 3220 es 910 | 15,099 | 14,727 | 3,600 BU ae ey 8 6 

NIP alOTIO S222 ease eee a Sse oes 7 3, 606 7 405 8 126 369 7825 | 1,005 731 121 
OCtODUS Sets cove e cok NESS 5 ee 9 244 9 375 OJ Parsee oes IE re ae 32 33 
CRUG DS! Ss aes aye 5 oe eS | eee arene | Se oe 4y)| S22 |— Seana |ao > See 
Squid! +a ee pass |b ee S| eee 30 1, 869 754 110 6, 211 362 
‘Other: shellfish]. es 22 Seo 2 SP ees Pee | es Oe a ee | ee Pee ee 21 

Motels <= < eee Sse MOSS oo ter 12, 519 | 29, 24 | 25, 504 | 44,356 | 12,029 | 5,045 | 10,114 4, 202 

WHALE PRODUCTS 

Sperm oliey= Shes A aoe see eel oy a ee) 2s ee eee eee 
Wihiallero ihe == =) eee Be eee 2 | See 1, 575 550 507 325 
Other whale;productse.--———- =e |— eae 197 99 207 87 

Potala= 522 oe oe ceca ee eee | Lae ee Nei 649 714 412 214 eo ae 23 

Grandetotal == 2 eee sees ae ae 41, 255 | 58,396 | 50,524 | 77,985 | 57,024 | 46,486 | 88, 981 | 262,910 

5 Includes Sacramento perch. 8 Dried. 
7 Includes shells. 9 Includes squid. 
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Fisheries of California, 1888 to 1926—Continued 

CATCH—Continued 

529 

[Expressed in thousands of pounds; that is, 000 omitted. Salt fish, except cod, have been converted to 
the equivalent of fresh fish] 

Species 1919 1920 1921 1922 1923 1924 1925 1926 

FISH 
Ja JNCENCONG) <= a oa a ea 13, 631 18, 877 15, 277 13, 232 12, 515 17, 695 22, 207 2, 469 
ASAOUO Ee © a oe 1, 610 570 1, 947 653 307 347 124 60 
IMRT BGs = So 5, 825 8, 201 7, 625 6, 250 7, 201 7, 129 8, 006 5, 022 
itire Mio) Se oe ee ee 3, 504 873 | 321 9297 ee les 1, 038 867 3, 079 
CUPS: 2 ee eae ae 261 134 102 67 | 149 76 95 72 
Retin iseee 165 112 148 126 | 129 352 366 257 
LAS? st oe eee 2, 086 2, 474 805 1, 680 1, 398 2, 884 3, 416 3, 712 
Flounders 

“California halibut’’______ 44,859 | 44,445 | 43,796 | 43,403 | 42,427 2, 576 2, 452 1, 431 
1G a orn ne 5, 529 3, 822 4, 871 7, 043 7, 086 8, 835 8, 763 8, 650 
DG) Se See ei aes 1, 148 1, 204 1, 078 1,712 | 1,874 2, 081 2, 551 1, 813 

eer eeen ee weg eh See 133 142 90 75. | 79 61 22 58 
TE AG we Shae = STR oy ate | ar | yn et ese an en | ee Spee eee ee, 133 162 257 
flere Ge. ASS Sal at 49 13 | 76 18 | 10 19 24 44 
FE An SCE bp RAR RE oh BO ee a 4, 290 274 | 542 342 384 436 866 454 
erie. 2 ee) eS 609 461 | 391 582 412 384 537 485 
CAE never C03 ht 2 es 1, 063 688 | 426 568 467 400 683 645 
Lyfe) 21): | (Sr rrr awe 2, 703 3,048 | 2,975 2, 496 3, 592 3, 241 3,022 3, 623 
MMR Gee EL oe 18 | 29 31 74 62 37 52 
PuUGwardorsardine:.. >. -.--) 153, 877 | 118,521 | 59,323 93, 400 | 159,197 | 242, 686 | 315, 295 | 286, 741 
POU paAnO =~ eee eee 61 30 | 17 16 33 18 11 8 
Hvockwbass=s 5 wie iy re 450 210 | 364 316 357 466 330 636 
ERGO RTSN GSS: oo ue an ee e 5, 333 5,601 | 4, 688 4, 263 4, 950 4, 717 5, 454 7, 5388 
Bablefish<2. 22 at Fe aba ahs 335 781 1, 023 269 538 933 722 183 
Salmon: ‘ 
Chinooks=nse sce ee ee 13, 146 11,1384 | 7,991 7, 235 7, 090 10, 015 9, 526 6, 084 

SGU init ee ees is GPa hs ES 2. 36 58 42 60 109 226 108 
Sea bass } 

ACK S ee ce tht = SPE eee eS 185 148 | 127 97 227 231 189 378 
White, squeteague_______-_ 2, 520 2, 661 2, 643 2, 982 2, 520 1, 516 1, 920 2, 216 

SUEUR CO | Aas hug 2S ae a mee ag 1, 574 1, 410 | 863 1, 110 1, 285 1, 539 2, 440 903 
Siarkche setae a eae hy Paes 613 811 539 282 360 393 372 507 
SHeepshonde sewers Woah eee 18 15 | 24 18 32 24 49 139 
Bicnbes ewe Ce army eae be 253 89 | 60 121 134 131 183 233 
Skipjack, or striped tuna______ 6, 897 7,957 | 15139) 11;862)) 11,463 3,781 | 14,235 | 20,995 
Dine Lee Ok a ee ee 757 744 | 765 830 806 722 752 883 
Steelhead troutsc. if a stot: 17 7] 4 3 3 Sill Sater ees ee eee 
NUMped *DASS= = es a 762 672 602 684 910 662 838 751 
SI OO Tee ee eRe ee Re SIE RE PES ee RS (Rho oe || ED | eee et eat OPE Ah ee 
Suniwisheses 2) 603.2 F ys ek | 191 181 | 243 238 326 289 268 209 
SONG Shee et Pa a 18 13 } 15 23 12 32 27 46 
MOmO@Od mes 2 oo 31 37 | 42 32 42 43 15 4 
Tuna: 

IBIMSuN.- 25280. 2 s-ee 14, 991 10, 530 2, 032 2, 838 3, 301 3, 241 3, 804 6, 527 
MeO Wy tim Sse ae 348 1,965 | 1,238 7, 337 10, 837 3, 063 13, 238 12, 565 
MUD le Se ae eae 2, 461 5, 483 1, 553 692 662 547 427 261 

RICO ball se= = Se 6 As} 5 84 68 122 71 86 
Wilntensher os 2. eS set 27 14 29 30 40 273 222 368 
Mell owiball cae ees 5, 005 2, 705 2, 491 3, 414 3, 980 4,714 3, 180 5, 023 
Oftierhish: Fe eee aa eS 655 681 | 1,359 280 237 377 253 482 

fl Bo fe Lee a ee PO St 258, 030 | 217,793 | 129,736 | 177,705 | 248, 689 | 328,480 | 428, 747 | 386, 057 

SHELLFISH, ETC 
Crapsect sees | Se 1, 305 1, 221 801 860 1, 076 1, 507 3, 234 3, 296 
Sea crawfish or spiny lobster___ 1, 089 1, 190 1, 278 1,017 1, 093 1, 027 1, 486 ile alas 
Simm pees eee eee we 813 818 910 990 1, 113 1, 551 1, 460 1, 432 
Clams: . 

(Cocklenes ta eee 3 2 | 2 4 5 i] es eee 2 
inmiggese tes een ee ook 104 75 | 55 49 59 73 81 69 
VGH Ro LO SS ee eee 50 | 39 36 57 47 41 44 41 
Yb C0 ye, Oe aN oe 10 | 12 9 5 4 7 9 5 

IMGGSSE1S 2 Sates SSS ae 6 6 2 a 10 8 4 1 
Oysters: 

Eastern, market___-______- 152 112 77 74 69 53 57 61 
iINative, markets =.= 2225s 14 Oly tunieer Lael anes hal 32 at I RRS Pe ES ere ts | SC re 

Abalone 152 180 298 312 318 449 471 412 
Octopus__ 21 71 56 99 110 166 133 63 
SITS. Soe BASE ee ee a 3, 698 508 433 210 1, 180 6, 831 1, 891 3, 136 
Other shellfish 270 97 | 4 18 i ne! a Se ee tee eee Oe 

Rotel ees eee 7, 687 4, 340 3, 962 3, 697 5, 085 11, 714 8, 870 9, 693 

WHALE PRODUCTS 
Spermyorl Sse i ae ee ene ee 13 9 38 AG ae ae eee 49 37 
Walbro Rt 232 test ce ee 3, 120 4rd 2b. |. S561 6, 863 4, 644 2, 932 1, 526 1, 980 
Other whale products-_________ 1, 500 2, 390 696 3, 136 2, 370 1, 768 1, 109 883 

Rotel sees 2s 2 eee 4, 620 6, 828 2, 266 10, 037_ 7, 030 4,700 | _2, 684 2, 900 

Grand'totaless=222 =e 270, 337 | 228,961 | 135, 964 | 191,439 | 260,804 | 344, 894 | 440, 301 | 398, 650 
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VESSEL FISHERIES AT SEATTLE, WASH. 

During 1927, fishing vessels of 5 net tons and over and collecting 
vessels landed 31,515,470 pounds of fishery products at Seattle, 
valued at $3,260,731. This is less than the previous year by 3 per 
cent in amount and 9 per cent in value. 

The fishing vessels made 1,071 trips and landed 15,733,070 pounds 
of fish. This is an increase of 3 trips and 18 per cent in amount com- 
pared with a year ago. The increase is reflected mainly in the larger 
landings of halibut. During 1927, halibut was the most important 
species taken by these vessels and accounted for 75 per cent of the 
catch, while sablefish accounted for 15 per cent, and “‘lingcod,” rock- 
fish, and sturgeon accounted for 10 per cent. 

The catch by fishing vessels was taken from fishing grounds along 
the coast from Oregon to Portlock Bank, Alaska. Hecate Strait 
ranked as the most important bank, 40 per cent of the catch being 
made there. Of second importance were the Flattery Banks, which 
provided 29 per cent of the catch; while Portlock Bank ranked third 
and furnished 18 per cent. The remainder of the catch was taken on 
the Oregon coast, Yakutat grounds, and Coronation Island grounds. 

Due to the restriction on taking halibut from November 15 to 
February 15, the majority of the landings by fishing vessels were 
made at other times during the year. 

Collecting vessels landed 15,782,400 pounds of fishery products at 
Seattle in 1927, all of which were taken in Puget Sound. This is 17 
per cent less than the landings made here in the previous year, and 
was due mainly to the smaller quantity of salmon landed. 

Of the total fishery products landed by collecting vessels, salmon 
accounted for 87 per cent, while sturgeon, herring, trout, smelt, 
perch, rockfish, “‘lingcod,” flounders, sole, and crabs made up the 
rest. Collecting vessels landed their largest fares during the months 
from May to November, inclusive, those landed in July being the 
largest. 

Fishery products landed at Seattle, Wash., 1927 

BY AMERICAN VESSELS 

Num- Halibut Sablefish | ‘‘Lingeod’’ 
Fishing grounds ber of 

trips Fresh Fresh - -Fresh 

Pounds Value Pounds Value | Pounds Value 
Oregon ‘Coast=--22- =. - 65 | 363, 550 $58, 572 788,100 | $52,023 | 27, 600 | $802 
Hlattery,] Banks==-2 S525 4-2 es 478 2, 252, 000 378, 736 1, 203,050 | 79,842 | 674, 620 31, 029 
He Care Stra bee =e ee eae 443 5, 411, 900 863, 137 411, 950 25, 600 | 270, 950 8, 443 
Coronation Island____________-_ 1 57,000 | So550!aeean Sees ate eee | Seen re I Se 
Yakutat Grounds_-____- Se 22 | 778, 000 | 92, 725 12, 800 | 1, 024 500 20 
orilock Bank = s==) -Se52 a. 61 | 2,845, 700 375, 525 10, 000 (2055 22 eee 
Wmnispecifie diss. — 2 <5 ee 1 1 87,000 | O57 Oe | See ee pirates kere = pe 

Rota) Ss oe ee ae 1,071 | 11, 795, 150 | 1,786, 815 2,425, 900 |. 159, 209 | 973, 670 40, 294 
— ——— = —_— ie Se eee es = - ——e a nee = 

Rockfishes Sturgeon Total 
Fishing grounds ss S 

Fresh Fresh Fresh 

| Pounds | Value Pounds Value Pounds | Value 
Orecon|Coast=2— a oe Re Se 14, 500 | C9 eels _- ee Ee ied Lo 1,193,750 | $111, 874 
Flattery Banks__ E 386: 500ul sell 7560 see (te 2 |" 4516, 170s esOiaeat 
HecatesS traih se ee 129,350 | 4, 462 7, 500 | $450 | 6,231,650 | 902, 092 
Goronationi sland 2s. => SS ere ee es 57, 000 8, 550 
Yakutat ‘Grounds! += >-----2" 791, 800 | 93, 789 
Portlock: Banks 9s see ree Ss 2, 855, 700 | 376, 245 
Unspecified *== 522" 2 hit. eth itees: 920 ie, eae eS eee 87,000 | 9, 570 

[ot ail Sead eee Comes to 530,850 22, 636 7, 500 450.) 15,733,070 | 2, 009, 404 

1 Landed by the vessel Dorothy, chartered by the International Fisheries Commission. 



FISHERY INDUSTRIES OF THE UNITED STATES, 1927 531 

Fishery products landed at Seattle, Wash., 1927—-Continued 

BY AMERICAN VESSELS—Continued 

2 Halibut Sablefish “TLingcod”’ 
Num- 

Months ber of — 

| trips Fresh Fresh Fresh 

| Pounds Value Pounds Value Pounds | Value 
ALLIEN Bisa aoe Bret oe Oe Ut se see ee eo ee Bee |e ee | ee et 68,000 | $5, 520 
SHU AD ya ee en See ee oe | 13 19, 200 Bays Ailsa | ane iy ree ee 36, 400 2, 383 
lean ele = eeereeee ee cee nets | 107 475, 550 | 88, 727 35, 350 $2, 842 91, 300 5, 849 
JAD )eh Bee NAS eg oa eee 139 1, 063, 300 | 191, 598 94, 400 7, 130 143, 150 4,949 
ittyeees peer ee ee 159 1, 790, 450 278, 529 85, 250 eelivcs 107, 820 3, 385 
tie et i eo a es 135 1, 774, 750 26 4S 248 inline ot ee BE SE ee ae 153, 800 3, 238 
JUGS Set Da ee eee | 90 1, 262, 150 | 196, 490 155, 250 10, 963 58, 000 1,165 
NOLES (ee ees es ee | 112 1, 449, 700 | 209, 414 512, 600 31, 962 68, 500 1, 394 
September-=" = -- 2. 116 1, 307, 550 203, 549 667,350 | 37,566 51, 850 1,127 
October 95 989, 450 139, 766 538, 700 37,156 | 59,000 2, 626 
November 82 1, 576, 050 199, 514 334, 800 24,244 | 46,450 2, 865 
December 14 87, 000 9, 570 2, 200 173 89, 400 5, 793 

Real == is ee 1,071 | 11,795,150 | 1,786,815 | 2,425, 900 | 159, 209 973, 670 | 40, 294 

Rockfishes Sturgeon Total 

Months Ee 

| Fresh Fresh Fresh 

| Pounds Value Pounds | Value Pounds Value 
GT ERE IE ie eae SO ee ee ees a 29, 500 2) Baa lees 2a Seat ee 97, 500 $7, 865 
TNs] (ieee ee ee oe eee ae 20, 500 TS S¥(0)y| |S Se ee ee 76, 100 9, 168 
DUGG ee ee 43, 300 Does DAs Ss cai Sag erat | 645, 500 99, 743 
Jc Tig] Ss ee eS ee ae 86, 450 3, 039 7,500 | $450 | 1,394, 800 207, 166 
[Us oe ee ee eee 50, 000 ND Soe | a= = Aaa Re ee 2, 033, 520 290, 670 
LIVE RSLS hae RRS bt a ies ie mae ae 53, 400 AH Eee ees Tale Daas 1,981,950 | 268, 625 
iE SESS ees eS a eee 23, 500 CUAL) | eRe Sel tee thas Ce 1, 498, 900 209, O88 
LATEG IS 5 Se Se ee ee eee i 74, 600 SNe Sy) eee ae eee eae 2, 105, 400 246, 048 
REP POT Dek sae Soa Se 45, 700 LES G26 | = ae je eae 2, 072, 450 243, 604 
Wiriaberss eee eee as De OST ye | 37, 300 150 vm lowe moans pene 1,624,450 | 181,145 
INS) Dida) Oy Re Re ea os Be eee eee | 20, 800 Ga oe Ieaseoeoe 1, 978, 100 227, 804 
IJECEMIp Or et a Ao a ee 45, 800 DuGAD SS Seta ee Sas ee 224, 400 18, 478 

WING i soe PE ds Pie eee ee | 530, 850 22, 636 7, 500 | 450 | 15, 733,070 | 2, 009, 404 

BY COLLECTING VESSELS: In Pucst SounpD 

| 

Species January February March April May 

| 
Pounds| Value | Pownds| Value | Pounds Value| Pounds| Value, Pounds | Value 

SPPELPCOME 2 = ae esse oe | (eras SO0e S2000/= 22 22 22! pes See EA ee Ne el i TO 
ae Le = Se eee 180,000 | $900 160, 000 800 |150,000 | $750 | 35,000 | $175 20, 000 $100 
almon 

RIN PROnS DH eS. = Saleen wee Meee peste = Ao ae ae See 940, 000 94, 000 
DO OOTISU MOT sor te tO RII oh A EA ae ee [ee ha ew arss 3, 000 180 

A Ni oy oR TRG Si 21s) 6c): 6 Came Renee na Oe ens Rem BOLO Pas OOO Ness oes abe ea aS a ee 27,000 | 2,700 
Spat hie 23 lene i eee a 8, 000 720 6, 000 6607 |pemes cis Bees 4,500, 600 Sata oer 
1etnd ako een oe eae eee 6, 500 455 4, 500 270 | 12,000 600 | 27,000 | 1,620 | 3, 000 200 
VOCKASHES. ee 6, 500 455 | 10, 000 700 8,000 | 640 4, 000 240 | 5, 000 350 
SEINE COC elon ce | A ans SEN les feet ee 5, 000 150 | 10, 500 PAM Do) eas 2 pee 4 ah eae — 
londerss = 9 ees s 7, 000 150 6, 500 130 4,000 | 80 6, 000 120 6, 000 120 
S15] TE a asi,» Rese S| 35, 500 | 1,420 | 56,000 | 2,240 6,000 240 | 32,000 | 1, 280 50,000 | 2,000 
ra sees Sh) ee 24, 200 | 1,650 | 27,500 | 1,875 | 30, 800 2,100 | 13,640 | 930) 24,000 1,650 

WRoual: 2 22 thes 267, 700 | 5,750 |301, 300 | 9,875 |215, 800 | 4, 560 |132,640 | 5,175 l1, 078, 000 101, 300 
| | 
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Fishery products landed at Seattle, Wash., 1927—-Continued 

BY COLLECTING VESSELS: In PuGEetT SouNpD—Continued 

Species June | July August September 

| 

Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value 
Sturecon see ee eee 460 $92 2,900 | $4,300 2, 400 $308 
Salmon: | 

Euanip packer pink=_-<|= = 222. |e eee 6, 500 260 | 360,000 | 21,000 | 280,000 8, 400 
@hnminwketasee 25 = |S ee | 16, 000 640 80, 000 4, 000 55, 000 2, 200 
King or spring___----- 1, 700, 000 |$170, 000 2, 800, 000 280, 000 !1, 656,000 | 165, 000 452, 000 54, 240 
Cohororsilver: =< =- | 1 ee | eee | 146, 000 | 7,300 | 334,000 | 20,040 | 650,000 | 60,000 
Sockeye or red____---- 18, 000 208i) Peeters BAe eee! 48,000 | 4,800 28, 000 2, 800 

Trout: Steelhead__-_---_-- 9, 000 450 16,000 1, 600 12,800 | 1, 280 22, 000 2, 200 
SIGH U Seo ee aa et ee oe S| LAE oo a eee ah Berea cree oes ee ee 28,000 | 3, 080 28, 000 2, 800 
(Ber Ch= Sea ae ne eee es EA ee ee ee Se | ee Jaclaecae= 6, 500 260 8, 000 560 
JROCKfShes= "As=- Se es 2, 000 TAD) | Ro 8 eae | 20,000 | 1,400 6, 000 480 
Eine COG wes ee ee 4, 200 84 18, 000 | DO | Se ee ee a ee a 4, 000 160 
Hlonnders-2s2 fe SS 6, 000 120 | 8, 400 | 168 9, 500 665 8, 500 170 
Soler tt ese st 18, 000 pe!) 30,000 | 1, 200 28, 000 840 15, 000 600 

Total. - 2 e222 sce 1, 757, 200 | 173, 314 |3, 041,360 291, 980 |2, 585, 700 226, 665 |1, 558, 900 | 134, 918 
1 } / 

} 
Species October November December Total 

= = eS eee 
| 

Pounds | Value Pounds | Value | Pounds | Value Pounds Value 
Silireeone. 2 222 f= soe 2, 000 $2009 sre Re oe aes 8, 560 | $5, 100 
AFT @V LNG a ete eee ae | ee ae ee es _.. 84,000} $840) 75,000 $750 704, 000 | 4,315 
Salmon: 

mompback orpinke25|52 os |S es |ass > Ea jae ae el Se ee | ee 646, 500 | 29, 660 
Chum or keta___----- 1, 600, 000 FNGLO: 0008) 550,.500;))| aes le Te 2, 361, 000 101, 340 
King or spring------- 106, 000 26, 400 2, O40 alee eee se |S ee 7, 680, 400 | 776, 480 
Coho or silver-__------ 1, 660, 000 216000315215 G00" | Saaeat 2 see 3,009,000 | 241, 920 
Sockeye: On Téde 2-522 as 2 ee es See ee BP en re ee jetente. Ze | 94, 000 | 9, 400 

Prout Steelhead 222.8 es SAF elt, See see eee eee eee eee ee 116, 800 | 11, 230 
Srrielt see ead cS 26,000 | 3,900 | 42,000 | 4,200 202, 500 | 22, 560 
Porchtes) es ea at | ae ee eee aes 4, 000 | 160 5, 000 400 | 76, 500 | 4, 525 
Rockfishes: 2s 2252 ee 11, 000 | 660 12, 000 720 | 91,500 — 6, 205 
SOIT COG aoe ae [ead be Soe antuisvow Uee (ae ae 8, 000 320 49, 700 | 1, 644 
Miguriders! S22) = "se 2 80 5, 000 | 100k = ies ees 70, 900 | 1, 903 
Soles =a ea ee 480 38,000 | 1,520) 50,000 2, 000 370, 500 | 14, 540 
Orahsee rae area 4, 500 70,400 | 4,800 | 44, 000 | 3, 000 1 300, 540 | 20, 505 

a ee ee 

Topalesa— sess 3, 517, 000 | 219,680 1, 090, 800 | 66, 720 | 236,000 | 11,390 | 15, 782,400 | 1, 251, 327 

113, 670 dozen. 

HALIBUT FISHERY OF THE PACIFIC COAST °® 

The American halibut fleet on the Pacific coast in 1927 numbered 
232 vessels that fish regularly for halibut; their total tonnage was 
5,581, they were manned by 1,707 fishermen, and operated 10,490 
skates of lines. In addition to the regular vessels, about 40 other 
vessels and 170 boats landed halibut at times. The total catch 
amounted to 45,100,000 pounds, valued at $5,233,000. In making 
this catch, a few other varieties of fish were caught incidentally and 
landed. They were as follows: Sablefish, 3,879,000 pounds, valued 
at $235,000; ‘‘lingcod,”’ 989,000 pounds, valued at $38,000; and rock- 
fish, 473,000 pounds, valued at $19,000; making the total value of 
the halibut fishery’s 1927 output, $5,523,000. 

6 To preclude the possibility of unwarranted comparison of figures given in this section with others for 
previous years, it should be explained that the figures as herein compiled differ from those published in 
separate reports for the Alaska fisheries and the Pacific Coast States. The difference lies principally in the 
fleet classifications as between Washington and Alaska, though there is reason to believe that the figures 
on landings also are not comparable with those previously published, due to variable practice in the inclu- 
sion of American-caught halibut landed at foreign ports as well as the possible duplication of figures. 
The present compilation is a complete résumé of the landings of the American fleet for the year 1927, 

without omission or duplication. The fieet classification has been applied arbitrarily by including in the 
“Washington fleet’’ all vessels that land more than half of their catch in that State. All others were 
included in the “ Alaska fleet.’ It has been necessary, in some cases, to use ‘‘hailing fares’’; the error 
therefrom is estimated to be less than 2 per cent. 

ee 
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Recent trends in the halibut fishery may be gained from the 
statistics published monthly by the bureau for the last three years ’ 
and reproduced below. It may be seen that the catches of both the 
American and Canadian vessels have increased, but landings in 
British Columbia have declined slightly, while the 
Pacific Coast States and Alaska have increased, most markedly in the 

landings in the 

latter. 
Halibut fishery of the Pacific coast, 1927 

. OPERATING UNITS: By FLEET CLASSIFICATION 

Washington Alaska : 
Items fleet fleet Total 

Regular halibut vessels: 
INUTe Ree OC ag es Oe Se Dh a dee a 81 151 232 
INORG IG TS SCE er ee ke ee ee 1, 674 3, 907 5, 581 
(Cie ee ee ee oS eee es ee ee ee 539 1, 168 1, 707 
[Ea T Te RS Ss 2 eS Se ee ee 81 151 232 
SLUGS OL MITTOS te renee ae Sere nee > Se Se a 3, 745 6, 745 10, 490 

Vessels in other fisheries but landing one or more fares of halibut 
PETG eee Oe oe ee ee hile Bese Cea ea eS 20 24 44 

NSCOR ARE 5. Sey — 5 ee ee op ees Sah ee ee Te 8 317 247 564 
TEE ep, Ta eS Se = OES Be ee eee 104 (6 177 

[Dera Ee ad eee SORTS Ses fo Nes os See ee Bere ee 20 19 39 
DALES OG MEITES ek. fe a aie eae tee Ee Be ee Ee Se 800 710 1,510 

Regular halibut boats: 
ANIMILHID ID ee weit ee eeaias, Sey Shek Pep mares eel. tt Ser cee ee ee te lesb TL 28 28 
(Cindi aca UL aS ee ee ee oe eee ee eee | 84 S4 
SUT UGS: GH Iti Cees Shee So swat te SSS Iee Se 66 eee ease a ee See Oe ee eee 420 420 

Boats in other fisheries but landing one or more fares of halibut: 
TEC oe eee en on ee Nees ee ee ee 2 139 141 
UNTER Soe Sie? pe Se aoe ee ee 6 258 264 
SUGDDS tlic That SC SNS eee Set eee a ee aces ee eee 60 | 1, 505 1, 565 

CATCH: BY FLEET CLASSIFICATION AND LANDING POINTS 

[Figures given in thousands of pounds and thousands of dollars; that is, 000 omitted] 

“gs | 

Fleet classification Washington | Soon Alaska Total 

| | | 
Washington fleet: Quantity! Value | Quantity Value | Quantity Value Quantity, Value 

Regular halibut vessels_______ 7,979 | $1,105 | 1,134 $137 | 651 $64 | 9,764 | $1,306 
Other vessels and boats_____- 811 | 117 32 | 4 | 1| (2) 844 121 

“TM URE Sp 2 eee DR 8, 790 | 1, 222 1, 166 141 | 652 | 64 | 10, 608 1,427 

Alaska fleet: | | | 
Regular halibut vessels______- 3, 000 | 374 | 16,993 | 1,950; 12,106 | 1,227) 32,099 ap util 
Other vessels and boats______]_-------- kee ee | 99 12| 2,294 | 243 2, 393 255 

NOU peste ee ore a ee 3, 000 374 17, 092 1, 962 14, 400 1,470 34, 492 3, 806 

Both fleets: | | 
Regular halibut vessels_______ 10, 979 1,479 | 18,127 2,087 | 12, 757 1,291 | 41, 863 4, 857 
Other vessels and boats-_-_-_-_- 811 | 117 131 16 2, 295 243 3, 237 376 

Grand total 2.59229! 25-> 02. 11, 790 | 1,596 | 18,258 | 2,103 | 15,052| 1,534] 45,100| 5,233 
| 

} ) 

@ Less than $500. 
7 These statistics are collected primarily for monthly trade-information purposes and are not as complete 

and accurate as might be desired, but probably are not significantly in error. 
British Columbia are from the American Consular Service. 
fleet have been revised in accordance with the most recent returns. 

The data on landings in 
The data for 1927 landings by the American 
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Halibut fishery of the Pacific coast, 1927—Continued 

LANDINGS: BY NATIONALITY AND PORTS 

[Figures in thousands of pounds; that is, 000 omitted] 

eee eee 

Landed in— Total 

| British Columbia 
Year | Washing- Rovere By By 

| ton by y Amer- “. ee Grand 
American! By By ican eee Canales total 

| vessels |American|Canadian| Total vessels | i 
vessels vessels | 

G25 Re eee ee ee ee 9, 685 22, 390 7, 731 30, 121 10, 038 42, 113 7, 731 49, 844 
9262 ae See he et 10, 050 20, 331 | 9, 277 29,608 |; 14,122 44, 503 | 9, 277 53, 780 
109 Py (lS Re a ce ER 11, 789 18, 258 | 10, 076 28, 334 15, 052 45, 099 10, 976 55, 175 

i { 

LAKE FISHERIES 

The latest complete statistical canvass made of the lake fisheries 
and fishery industries of the United States (Lakes Superior, Michigan, 
Huron, Erie, Ontario, and St. Clair, Lake of the Woods, Rainy Lake, 
and Lakes Kabetogama, Namakan, and Sand Point) was for the 
calendar year 1922. The complete statistics for this canvass are pub- 
lished in the report of the division of fishery industries for 1923 and in 
Statistical Bulletin No. 618. 

In addition to the above general canvass, statistics of the lake fish- 
eries § over a period of years have been secured by compiling data 
obtained through the various State agencies. Those for the years 
1913 to 1924 were obtained in a tariff survey of the Jake fisheries, 
while those for the years 1925 and 1926 were supplemented by the 
bureau in its surveys for those years. To complete these data for the 
various lakes, there have been included statistics of the Canadian 
lake fisheries, which have been secured from the Dominion official 
reports. 

In the fall of 1927 a new system of obtaining fisheries statistics 
was initiated in Michigan with very satisfactory results. By this 
system, the commercial fisherman of the State are required to make 
monthly reports of catch together with a statement of the kind of 
gear used and the locality in which the catch was made. Because 
of the success of this system in Michigan, an effort was made to estab- 
lish it in the other States bordering on the Great Lakes, and during 
the current year New York, Pennsylvania, and Illinois adopted a 
similar plan. Ohio, Wisconsin, and Minnesota approve of the plan, 
and it is believed that in the near future satisfactory statistics of 
peels production for all the Great Lakes districts may be made 
available. 

3 Includes the fisheries of Lakes Ontario, Brie, Huron, Michigan, Superior, Namakan Lake, Rainy 
Lake, and Lake of the Woods. 
The statistics shown for the years 1913 to 1925 do not include the production in Illinois. Indiana, as well 

as Llinois, has not required reports of production from fishermen under its jurisdiction in the past; but the 
production in Indiana (the more important of the two) has been estimated for the various years. The dis- 
parity resulting from the noninclusion of the production in Illinois is negligible, the catch in 1922 and 1926 
amounting to about one-third of 1 per cent of the total lakes’ catch. In 1926, a canvass of production was 
made in these States, which permits the publication of complete catch data for all States in that year. 

Statistics are for the calendar year in each State, except that those for Lake of the Woods, Rainy Lake, 
and Namakan Lake in Minnesota are for two seasons. For Lake of the Woods, the seasons are from June 1 
to Noy. land Dec. 1 to Apr. 1; those for Rainy and Namakan Lakes are from May 15 to Noy. 1 and Dee. 1 
to Apr. 1. The two seasons, in the order named, have been combined to constitute a year, as shown in the 
accompanying statistics. The quantity of fish taken in these lakes between Jan. 1 and Apr. 1 amounted to 
less than 3 per cent of the total catch in 1927. 
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Scientific and common names s been thought to be desirable 
to clear up the confusion in fecal common names of the fishes of the 
lake fisheries by listing the species under their most common trade 
classification. It will be found that the cisco of Lake Erie, due to 
its economic importance in this lake, has been listed separately from 
the herring of the other lakes. In cases where species are taken in 
small ‘quantities they | are included with similar varieties or in the 
item “miscellaneous.” Following is a list of the species discussed 
in this report with their scientific 1 names: 

Walsestroubs = se Cristivomer namaycush. 
WWihhtttefish 2%. £o 5 0 Coregonus clupeaformis. 
ake herrings) 2292 5! Leucichthys artedi (Great Lakes, except Lake Erie). 
SUUAND RS aoe Seed 88 bons All leucichthys except artedi (in Great Lakes). 
Chale a ae eee a Leucichthys artedi (Lake Erie only). 
UME CON: ss. 2. ae Le Acipenser rubicundus. 
Wellow pike-2. 2-2-3. Stizostedion vitreum. 
Blue pike: 02 wesseuTe oS Stizostedion vitreum. 
SUC Bie ee 22 Opes ere Stizostedion canadense griseum. 
Sucker, ‘‘mullet”______ Catostomide (species). 
Sheepshead____________ Aplodinotus grunniens. 
Mellowsperch=22_* == Perca flavescens. 
BikesGacks)tes. Sots 2 Esox lucius. 
Grit 0a ee ee Cyprinus carpio. 
White bass. =~. 22s... Roccus chrysops. 

1, Ameiurus (species). 
Catfish and bullheads_ Lenin mmetarus 

EUs O Geet ee 2 nL oe Lota maculosa. 

GENERAL STATISTICS 

While, from the standpoint of production, our lake fisheries are of 
less importance than some of our other fisheries, the value of the prod- 
ucts is unusually high in proportion. In 1926 the total catch of the 
lake fisheries of the United States and Canada amounted to 102, 
798,000 pounds. ‘This represents an increase of 3 per cent, nad 
with the previous year, and a decrease of 15 per cent, compared with 
the 10-year average. Of the total catch, that taken in the United 
States amounted to 75,300,000 pounds, valued at $6,642,000. This 
is an increase of 9 per cent In amount, compared with the previous 
year’s catch and a decrease of 11 per cent in amount compared with 
the 10-year average of the catch. The Canadian catch, which 
amounted to 27 498, 000 pounds, showed a decline of 12 per cent as 
compared with the previous year, and 24 per cent as compared with 
the 10-year average. 

Catch by lakes.—According to the production in the United States 
and Canada in 1926, Lake Erie ranks as the most important lake, with 
a catch of 33,809, 000 pounds. This represents a decrease of 10 per 
cent, compared with the previous year, and 40 per cent compared with 
the 10-year average for this lake. This decline also is reflected in 
the proportion this lake has contributed to the total production of all 
the iakes. For the 10 years previous to 1926, the catch of fish in 
Lake Erie averaged about one-half of the total production of all the 
lakes. However, in 1926 the catch declined to a point where it was 
barely one-third of the total production of all the lakes. Lake Huron 

® A table of common names used in each State is given in the discussion of the fisheries of the Great Lakes 
in Fishery Industries of the United States, 1926, Bureau of Fisheries Document No. 1025. 

10 Described by Doctor Hubbs as a distinct species, which he named Stizostedion glaucum. 
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ranks second in importance, the catch in 1926 amounting to 20,615,000 
pounds, or about one-fifth of the total production of all the lakes. 
This is an increase of 44 per cent over the quantity taken in 1925 and 
9 per cent when compared with the 10-year average for this lake. 
Lake Michigan ranked third in importance in 1926, although previ- 
ously it usually ranked second. The catch in 1926 about approx- 
imated that for Lake Huron and amounted to 20,495,000 pounds. 
This is about one-fifth of the total production of all the lakes and 
shows a decrease of 6 per cent in amount, compared with the previous 
year, and 7 per cent when compared with the 10-year average for 
this lake. Lake Superior was fourth in importance in production 
in 1926 with a catch of 17,747,000 pounds. This catch represents 
about one-sixth of the production of all the lakes and is 12 per cent 
greater than that of the previous year and 28 per cent greater than 
the 10-year average for this lake. Lake Ontario was next, with a pro- 
duction of 5,015,000 pounds in 1926, which is about the same as for the 
previous year, the 10-year average, and the relative importance among 
the lakes. The catch in Lake of the Woods, Rainy Lake, and Nama- 
kan Lake, which totaled 5,117,000 pounds, showed a small loss, com- 
pared with the previous year’s total, although there has been a general 
upward trend in the catch in these lakes since 1918. 

Catch by species —According to the production in the United States 
and Canada in 1926, lake herring ranked as the most important 
species of fish taken in the lake fisheries. The catch in 1926 amounted 
to 19,329,000 pounds. This is the largest since 1920, and is 19 per 
cent greater than the previous year’s catch, and 3 per cent greater 
than the 10-year average for this species. During the past 4 years, 
the catch of lake herring has incréased steadily, which is especially 
noticeable with regard to the catch in United States waters, where 
the major part of the catch is taken. Lake trout ranks second in 
importance with a catch of 17,992,000 pounds. This represents 
a very slight increase over the previous year and an increase of 9 per 
cent when compared with the 10-year average for this species. The 
annual catch of this species has remained fairly constant during the 
past 10 years. Virtually two-thirds of the catch is taken in waters of 
the United States and one-third in Canadian waters. 

Blue pike is third in importance with a catch of 12,393,000 pounds 
in 1926. This is a slight decrease, compared with 1925, and an in- 
crease of 26 per cent, compared with the 10-year average for this 
species. This latter merease is attributed to the somewhat small 
production of the first 5 years of the 10-year period. During each 
of the last 5 years of the 10-year period the catch was greater than 
in 1926, with the exception of 1924, which it approximately equaled. 
During late years about three-fourths of the annual catch of blue 
pike have been taken in waters of the United States and about one- 
fourth in Canadian waters. 

Whitefish was fourth in tmportance with a catch of 9,948,000 
pounds. This is but a small gain over the production in 1925 and a 
decrease of 2 per cent compared with the 10-year average. The 
catch in waters of the United States during 1926 was greater than 
that for any year since 1918, while the Canadian catch in 1926 was 
somewhat less than that for any year since 1917 and was less than 
the United States’ catch for the first time in eight years. 
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The catch of yellow perch, which amounted to 7,363,000 pounds 
in 1926, showed a substantial increase compared with the production 
of 1925 and an increase of 15 per cent compared with the 10-year 
average. The increase in 1926 is due to the unusually large catch 
made in waters of the United States, which was the largest since 
1919 and was nearly three times as large as the Canadian catch. 
The catch of chubs, which are taken almost entirely in waters of the 
United States, amounted to 7,042,000 pounds in 1926. This is a 
small increase over the catch for the previous year and an increase 
of 54 per cent compared with the 10-year average. This species of 
fish, which formerly was considered of inferior quality, i is how esteemed 
more highly and is finding a good market. The catch of yellow pike, 
considered by some authorities to be of the same species as the blue 
pike, amounted to 4,451,000 pounds in 1926. This is slightly less 
than the catch in 1925 and a decrease of 7 7 per cent when compared 
with the 10-year average for this species. 

The catch of cisco in “Lake Erie (the only, lake in which this species 
is taken) amounted to 3,022,000 pounds in 1926. The amount of 
this species taken has declined at an alarming rate during late years, 
the catch in 1926 being 47 per cent less than the amount taken in 
1925 and a decrease of 88 per cent compared with the 10-year average. 
During the period 1913 to 1925, the catch ranged between about 
14,000,000 and 49,000,000 pounds annually. From this it can be 
seen readily that the 1926 catch is but a fraction of that of former 
years. During each of the years of the 10-year period prior to 1925, 
the catch in the waters of the United States was usually twice as 
large as that taken in Canadian waters. However, in 1925 and 1926 
the Canadian catch exceeded that for the United States, although it 
also has fallen off unprecedentedly. 

Catch by States—According to production in waters of the United 
States in 1926, Michigan, with frontage on Lakes Erie, Huron, 
Michigan, and Superior, ranked of first importance in the lake fish- 
eries. The catch in waters of this State amounted to 26,989,000 
pounds, or 36 per cent of the total production in the United States 
of all the lakes. Ohio, with fisheries only in Lake Erie, ranked 
second in importance with a catch of 15,934,000 pounds, or 21 per 
cent of the total catch. Third in importance was Wisconsin, with 
a catch (taken in Lakes Michigan and Superior) of 12,388,000 pounds, 
or 16 per cent of the total catch. Minnesota ranked fourth with a 
catch of 10,552,000 pounds, or 14 per cent of the total catch. This 
catch was made in Minnesota waters of Lake Superior, Lake of the 
Woods, Rainy Lake, and Namakan Lake. The catch in Pennsyi- 
vania, which was taken entirely in Lake Erie, amounted to 5,001,000 
pounds, or 7 per cent of the total. The catch in New York, which 
was taken from Lakes Ontario and Erie, amounted to 3,429,000 
pounds, or 5 per cent of the total. The catch in Indiana amounted 
to 626,000 pounds and that in Illinois to 381,000 pounds. The catch 
in each of these States represents less than 1 per cent of the total 
production in the lake fisheries. 
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Lake fisheries, 1926 

CATCH: By STATES 

Species New York Pennsylvania Ohio 

Pounds | Value Pounds Value Pounds Valuz 
Make troutysss sss te er 63, 521 | $9, 840 48 SOWILCS US els ee ee 
Whi tenses ee ee 289, 039 44, 970 605, 391 124, 691 245, 260 $49, 052 
Lake herring ==. =e 192, 069 T6F536: |oo os ee ee ee |e ee | 
Cisco (Lake Erie)__.__.._...-- 215, 7170 20, 048 1, 126, 321 122, 237 107, 267 12, 872 
Siunceonee= ees 23, 392 | 10, 988 1, 776 TAO | se See oe las 

_ Yellow pike 23, 507 4, 840 10, 209 1, 445 1, 179, C61 176, 859 
Bie pike. 4 Ss a ene 2, 192, 029 116, 210 2, 935, 674 211, 016 4, 234, 034 241, 340 
PEMD E45) seh Se tg tee aay are aban hele |S Se lbh ag eS St ee ae | 1, 544, 831 103, 504 
aches Cormega ese eee 122, 451 TAQ 82 | Ree ae ee | ee ae es 899, 497 39, 578 
Sheepsheadi~ | sae. seen saa ene ee SU ee eS i ia a A ae an to 1, 168, 289 35, 049 
Mellow perches ie pare 102, 732 9, 696 76, 394 6, 449 2, 414, 371 159, 348 
Carpets er sie Agee Se eee 20, 372 | 1, 745 50, 297 3,162 | 3,001, 043 153, 053 
Witte DASS2 see seeks ee ENS Ah ey See | ie eee ee | Bere cen re See een ew eee 157, 732 12, 776 
Catfish and pu liienda: kame sy 33, 690 5, 837 1, 994 361 680, 712 527, 276 
IB UL DObtea te nae a a ee 68, 887 DS Rie | eke ee eel | er ee 274, 892 5, 498 
IMScellaAn GOlISS S52 eh ee ee 81, 324 | 9, 017 193, 351 14, 035 26, 977 538 

ROTA aes 2 eee 3, 428, 730 262,809 | 5, 001, 455 484,115 | 15, 933, 966 1, 516, 743 

Species Michigan Indiana Illinois 

Pounds Value Pounds Value Pounds Value 
Take vero es 5 eee ee 7, 543, 998 $957, 409 250, 285 $50, 057 | 165, 420 $31, 430 
Wihitefish~s0s2 28.3. eee 3, 444, 987 589, 050 12, 094 3;10249)222 a Sl ee 
iakesherringee ses sees eats 5, 950, 465 197, 532 79, 648 7, 965 34, 060 | 3, 406 
HUD S = <a Ee ahs Se i 3, O11, 141 290, 029 206, 685 24, 806 168, 265 | 20, 192 

SUULIGONES tee rene nee 10, 881 4000 |nsosseceasea|t tees soe sean cose eee ee es 
Wellow- pikes. sore eer 960, 007 193::868) jee eee See eee jo. Soe st ee 
DAU er as see ge er ee 34, 224 4.0200) 2s See | ee ee a 
Suckers sonnet teen ee 2, 993, 821 176, 002 47 5) Bae eee od Seectae S 
Gheepshead=s-t seeae eee 156, 302 el sgh [ee oon Rye Od eee Is (ee Sere |« Aveta 
Yellow perch_-_ 802, 721 87, 769 62, 782 7, 534 12, 800 1, 536 
Wilken (jacks) it eees eens 29, 995 QeADbil k Ree. < ts see ee (eee Mee ca epee terr en er Ms 28-5: © 
Carpe Saas Sos ak Spr er 1, 571, 410 T6195 |e boc te poll Ss el | eee ee 
Catfish and bullheads________- 150, 204 1O°787 |S S Bee 2S. eee Ee ee ee ees 
BURG ies ae hee ee 18, 788 930 9, 913 O91: 8 Sas es es 
IMnscellanequss=—2=— a es 310, 080 21, 847 5, 000 1,250 \2 3-3. Se eee 

Motala tsa ta ee 26, 989,024 | 2, 629, 326 626, 454 95, 632 380, 545 | 56, 564 
| | 

Species Wisconsin Minnesota Total 

Pounds Value Pounds Value Pounds Value 
Waketroutverm ese ee cee os 3, 203, 022 $571, 071 | 332, 906 $46, 723 | 11,559,200 | $1, 666, 539 
SW hie tisha. aaah neat) eG 415, 899 74, 100 135, 057 14,795 | 5, 147, 727 899, 682 
akevhennin tae seas ee | 2,905, 410 89,397 7, 360, 600 | 227, 633 | 16, 522, 252 542, 469 

Mpsass se ee ee Shee 2, 061, 381 205, 441 621, 970 35, 548 6, 069, 442 - 576, 016 
Cisco (Lake Erie) 1, 449, 305 | 155, 157 
Sturceon = 2. seb et ee 8, 338 17, 138 
CMO WaDIKON: Aee dese ae ES 2, 828, 088 | 479, 805 
PITCH DUG te ot eee ee Ge ee ed eee 9, 361, 737 568, 566 
Saueerss— ewee See ee 1, 633, 774 111, 242 
Sucker, ‘‘mullet’’ 4, 121, 713 | 227, 079 
Sheepshead= sae o- feo ene sae ee | 1,324, 591 42, 044 
Wellaw perch ie2esst Sees | 5, 406, 794 348, 365 
PAK (jACKS) aes = ot Aes eee ae 29, 529 3, 607 | 242, 469 12, 203 301, 993 | 19, 235 
Garp to Eee ee Se DR | 4, 649, 255 234, 129 
White bass 158, 032 | 12, 800 
Catfish and bullheads 910, 355 | 558, 123 
SRallibees= see wes Swen eo, ie 990, 447 54, 183 
IB Un OT Seve sete ee ees | ot treet Ue 372, 480 | 13, 293 
IWniscellancous2+ sss eee 1, 813, 554 24, 459 1, 949 2, 454, 745 | 116, 527 

TRO Ga ese aes ea ees 12, 388, 189 1, 093, 953 | 10, 551, 905 503, 250 | 75, 300, 268 6, 642, 392 
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Lake fisheries, 1926—Continued 

CATCH: By LAKES AND STATES 

539 

Lake Ontario Lake Erie 
Species 

New York New York Pennsylvania 

Pounds Value Pounds Value Pounds Value 
AkeTOUNt. sats see SS ee 60, 778 $9, 534 2, 743 $306 48 $9 
Wiki tetsh see = eee 2 178, 613 28, 701 110, 426 16, 269 605, 391 124, 691 
Wakesherring= 22 2<"- S220 es 2 192, 069 165536)|| Soa ee os Eee oe | eee 
Ciscoe < |e eas eee aR Fe | ee 215, 717 20,048 | 1, 126, 321 122, 237 
BUNS EON = a" ae BP ee an 18, 834 8, 734 4, 558 2, 254 1, 776 710 
ellows pike=* 24.882 2034 2.23. 21, 997 4, 530 1, 510 310 10, 209 1, 445 
ITO pIKe Ns ee eee es ot 22, 041 2,922 | 2,169, 988 113, 288 | 2, 935, 674 211, 016 
packer. smullet77 =e Ss 66, 434 4, 552 56, 017 2656). - 22s |e 
ed Derelict SS 34, 343 3, 268 68, 389 6, 428 76, 394 6, 449 
(Garp cbse ee ak Se 17, 942 1, 325 2, 430 420 50, 297 3, 162 
Catfish and bullheads__.___-__ 33, 600 | 5, 828 90 9 1, 994 361 
IBADEF OO Yee peas ee er ek oe 68, 887 OS O/4 ieee 2 Sil oe ee hee a | ee eee 
Minscellaneoushee.- = 2-2-4 ee 72, 317 | 7, 213 9, 007 1, 804 193, 351 14, 035 

ERGhal= 22 eee eee 787, 855 99,017 | 2,640, 875 163, 792 | 5, 001, 455 484, 115 

Lake Erie 

Species 

Ohio Michigan Total 

| 
neo ; Pounds Value Pounds | Value Pounds Value. 
AKG UnOM eeimaee yeterer soewnllb ae a Bh lai as waa a et [Recent 2, 791 $315 
Miitefishze sea te 1. ee a! 245, 260 | $49, 052 80 | $$20 961, 157 190, 032 
ETSCOM a See Seen ee ae 107, 267 } 12, Bi 2s ase sae ee te 1, 449, 305 155, 157 
Rane oOnES se see a eee Jee See aE ot bes Gast 2 [Ree ee lars 6, 3384 2, 964 
Belo wipUkeh: Mics 8 as Ee oe 1, 179, 061 176, 859 81, 817 11, 619 1, 272, 597 190, 233 
Regie bs SaaS ee als So 4, 234, 034 Pe SEL AO oe ae aa See ye ae 9, 339, 696 565, 644 
US ERLETE( CR se ee Og 1, 544, 831 | 103, 504 6, 101 520 1, 550, 932 104, 024 
NiCKer et ete sees ano 899, 497 | 39, 578 89, 166 4, 098 1, 044, 680 46, 332 
Sheepshead! 2222. sbee= eae 1, 168, 289 | 35, 049 45, 406 | 1,842 | 1,.213, 695 36, 891 
Mellowspercha-s2- 52-88 so 2, 414, 371 | 159, 348 62, 721 5, 472 2, 621, 875 177, 697 
IDEA. (BiG) ee ee ee al Pe eS Oe eee ee 3, 525 | 409 3, 525 | 409 
(Citcoy 22 i eee eee ene 3, 001, 043 | 153, 053 1, 150, 401 | 55,468 | 4, 204,171 | 212, 103 
NKWinithe bass 225-2 =r = 157, 732 | 12h O) |= aoe ae ee see arse Sea) 157, 732 | 12, 776 
Catfish and bullheads__._____- 680, 712 527, 276 30, 159 | 1, 349 712, 955 528, 995 
Unb Ot es See 2h fa ek eR) 2 274, 892 | 5, 498 6, 819 | 521 281, 711 6, 019 
Muscellaneous——=- = 2225-25 -2 26,977 | 538 4,712 475 234, 047 16, 852 

AG valle. eee 2a 2 15, 933, 966 | 1, 516, 743 1, 480, 907 | 81, 793 | 25, 057, 203 2, 246, 443 
| i 

Lake Huron Lake Michigan 

Species 

Michigan Michigan Indiana 

Pounds Value Pounds Value Pounds Value 
ak expnoUimesene Foe 2 1, 685, 067 $248, 123 | 3, 352, 439 $438, 801 250, 285 $50, 057 
MWiantetish: 2088 ear SB 1, 722, 441 327, 676 1, 537, 709 233, 412 12, 094 3, 024 
Makevherming. 222 20522 4, 311, 277 131, 540 970, 471 36, 259 79, 648 7, 965 
BUDS se ee etn eee see J, 533) 5383 140, 805 1, 324, 346 137, 216 206, 685 24, 806 
SLR UATE 210) dees oe eS aa 4, 040 | 1, 438 6, 368 | A 1 A eee eeemiere sa ren ee oe 
eeu lke ss see PAS ae SE 815, 721 176, 284 58, 144 9 021> | satas2 seo | eee ore eee 
IS J0 (3) rege EP ee ee 28, 123 | BPD05 4 Sees ee SNe ee See aig ae ne ee ee See 
Biickor, SPUN Ota es FS 1, 826, 963 | 116, 572 966, 543 49, 037 47 5 
uesnshead 22 Use ee eee 91, 171 | 4, 159 19, 725 994. | =e St a) 
DoellOwperch®oee. ayes s es 458, 042 61, 874 278, 863 | 20, 192 62, 782 7, 534 
one aicksiiso. tots iS eS 15, 974 | 1, 768 8, 153 ODD ro FAI 6 Te Te Pee 
(Chino) soca 2 se Ree oe aad 414, 356 | 20, 398 6, 653 259s bao no ee ee 
Cathsh and bullheads________- 119, 650 | 18, 346 395 OOO 5s on = eee 
BED Ot) Cee eee 1, 022 | 50 10, 616 349 9, 913 991 
Miscellaneous_.-==22-222-.-2- 104, 546 8, 485 191, 055 12, 240 5, 000 1, 250 

KROtala Ss Sor eee 13, 131, 926 1, 261, 023 8, 731, 480 | 937, 731 626, 454 95, 632 
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Lake fisheries, 1926—Continued 

CATCH: By LAKES AND STaTES—Continued 

Lake Michigan 

Species 

Illinois Wisconsin Total 

Pounds Value Pounds Value Pounds Value 
bake trout--sS2s— = eae 165, 420 $31, 4380 2,762,105 | $513,954 6, 530, 249 $1, 034, 242 
iWihttefish a2 245= Set. soe ees ee eo eee 325, 420 | 59, 273 1, 875, 223 295, 709 
Make inennn pss eee ee ae 34, 060 3,406 | 2,199, 905 72,280 | 3, 284, 084 119, 910 
Glps: 22 ae eee ees 168, 265 20,192 | 2,040, 570 | 203,924 | 3, 739, 866 386, 138 
Strezeones ees eS eee | Stee eee ee ee Me oe ee 6, 368 2, 931 
SViellow: pike: se Shoes ae | St oe eee 23, 930 4, 933 82, 074 9, 960 
Sucker: ‘mullet 2 o.2 2 5 see ea Sos eS Sa eC SS ee eee 966, 590 49, 042 
Sheepshead =~ 222-4 222s 1a |S tee See Le ee [eae {eee 19, 725 994 
Yellow perch 1, 911, 758 73, 667 2, 266, 203 102, 929 
Pike Gacks)= Se B45 o> see 25, 092 3, 060 33, 245 , 982 
Crp oe Bish SEW 2 Es SS ae ee eee 6, 653 259 
Wibite passs: = =e sss ae 300 24 300 24 
Catishiand: bulllheads: 2: S| 2 as ee | oe ee ee ee | ee eee 395 92 
BULbOt seesaw ee ee a et eo ee re eee 20, 529 1, 340 
Wiscellaneousise ao ss ee |------------ 1, 466, 958 56, 589 | 1, 663, 013 70, 079 

Ota] 23 Se sea Ses 380, 545 56, 564 | 10, 756,038 | 987, 704 | 20, 494, 517 2, 077, 631 

| 

Lake Superior 

Species i 

Michigan Wisconsin Minnesota Total 

1 

Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value 
Wake rout soe es eee 2, 506, 492 |$270, 485 440, 917 |$57, 117 332, 568 |$46, 684 | 3, 279,977 |$374, 286 
Wihitefish==22 Sie = ss i= 184, 757 27, 942 90, 479 | 14, 827 4, 323 732 279, 559 | 43, 501 
Takerherring ao te ae ee 668, 717 29, 733 705, 505 | 17,117 |7, 360, 600 |227, 633 | 8, 734,822 | 274, 483 

. (@hubse sae eee ieee 153, 262 12, 008 20, 811 1, 517 440, 053 | 28, 872 614,126 42,397 
Sturgeon= See es aes se ees 473 164A we sene es ere | Lae 473 164 
Mellow pike see see ee 4, 325 938 PAS O35:| Seorin0 2) | eee Boe ee ee 25,360 4,490 
sucker, mullet? 725222225 111, 149 62295 |e See oe oe SMe SS 1, 447 93 112, 596 6, 388 
Mellow perchi-225e2 a) ie 3, 095 231 2, 371 DA) ER Se a ee Se | 5, 466 | 501 
mike (jacks) ose a = See oes 2, 343 326 4, 437 fst. 1 /al eS |e! 6, 780 | 873 
Bin Ot=ses = sss 331 POP] he aS se ES oe we ar 33a | 10 
Miscellaneous 9, 767 647 346, 596 | 11, 302 20, 489 1, 470 376, 852 | 13, 419 

Sa 
ROTA aa eee TP Te 3, 644, 711 | 348, 779 |1, 632, 151 |106, 249 |8, 159, 480 /305, 484 |13, 436, 342 | 760, 512 

| 

: Lake of the Rainy Lake, Namakan Lake, 
Species Woods, Minn. Minn. Minn. Total, all lakes 

Pounds | Value | Pounds | Value | Pounds | Value Pounds Value 
ake toute eee 338 CE etapa te We ne (gE SN age ak Oe 11, 559, 200 |$1, 666, 539 
Wihitehishasoe tees 2. 31, 393 3, 282 88, 898 | $9, 585 10, 443 | $1, 196 5, 147, 727 899, 682 
ake Reming ee See eee ee | ee ee | a ee ee ee em eee 16, 522, 252 542, 469 
Chubsese- ese eee 22, 469 1, 105 62, 676 2, 231 96, 772 3, 340 6, 069, 442 576, 016 
USCA Dies ere Ae ES gid Pn rte eA 2 gag sn co 1, 449,305 | 155, 157 
Stpngeon = staan eee eens 1, 478 613 811 PAS). Gh ee eS eee 38, 338 17, 138 
Mellow! DUKGs =.=. ae oe 508, 925 | 82, 842 79, 157 9, 018 22, 257 2, 448 2, 828, O88 479, 805 
BIO PIkGS Ze ee SEES eee ie SS | ae eee | eee jane acsea|zoesoss= 9, 361, 737 568, 566 
STE a Ue ae BATA Ot ae monies: © aoe a ie | ae hn | a eee 1, 633, 774 | 111, 242 
pucker, <“mullet??—— tse 98, 870 4, 081 696 12 4, 884 100 | 4,121,713 227, 079 
Sheepshead se Eee te eee ate eee ee ee |b eee ee ae Eee een Pee rem 1, 324, 591 42, 044 
Vellow perch ss 22 17,118 | 1,679 2, 909 319 838 98 | 5,406, 794 348, 365 
IPikey(acks)-sss2es se ees 139, 683 8, 493 75, 062 2, 690 7, 724 1, 020 301, 993 19, 235 
Carpe ie rain 6, 133 Adie | obletes 2 = 2 new a Be ae 4,649,255 | 234, 129 
AAO angry oF: SRS Se CEE (ea eee sen Se es ee ee eee 158, 032 12, 800 
Catfishyand bullhesds®:e2|es743)-755. | AUS620| eee ee ee 910, 355 558, 123 
AULD ees see S. Se 990: 447— | OAT 83 3 Ea e e ee See ee  e 990, 447 54, 183 
Burbot ee a2 See il a SE | Bee ee ge ee ee Sol ee 372, 480 13, 293 
Miscellaneous. .--.-__-_-- 3, 970 CYS) Reet SS eee ee ee oe 2, 454, 745 116, 527 

Totals so > 22 bee) 1, 919, 298 |165, 415 310, 209 | 24, 149 162, 918 8, 202 | 75, 300, 268 | 6, 642, 392 

rr 



FISHERY INDUSTRIES OF THE UNITED 

Lake fisheries, 1926—Continued 

CATCH: By LAKEs (in pounds) 

STATES, 1927 541 

Lake Ontario Lake Erie 

Species =e f { 

se Canada Total Gao Canada Total 

hale rout 5 2 tO 60, 778 | 784, 300 845, 078 2, 791 400 3, 191 
Wahitefish'=*tes 22 Beet 178,613 | 1, 822, 400 2, 001, 013 961, 157 868, 100 1, 829, 257 
make herring 62-28" 2:.. ais. 2 192, 069 | 638, 200 BSON ZB ON eee ee eb ca es | 
TUNG ESS a 2 ae a ae So ey eee eo 1, 449, 305 | | 1,578, 100 3, 022, 405 
RERPEO COT Sk hehe” he eee 18, 834 7, 020 25, 854 6, 334 51, 417 57, 751 
eONOW DIke- 5. 2a2) =e 21, 997 61, 800 83, 797 i 272, 597 192, 500 1, 465, 097 
Blue pie BR as Pee ee 22, 041 7, 400 29,441 | 9,339,696 | 2,975,100 | 12, 314, 796 
ORG. ee ee ee | ee See ee ee ee ee ee 1 0) US Fa a es ee 1, 550, 932 
aacker, ‘Gro nibn 0s] eee eae ee 2D BOPE SEN Se oe 66,4342)" 15 044,680) |) 3-2-6 2 1, 044, 680 
2 EGTDN ARG) 2 a a OE) ot es ee ee ee eee eee 1A 2135 6053 Stee eee 1, 213, 695 
Paelowaperchu. =. =.= A 34, 343 113, 200 147, 543 | 2,621,875 | 1,715, 900 4, 337, 775 
TPG) (Cd Se ee eee 159, 000 159, 000 3, 525 19, 600 23, 125 
2 OS ye a 17, 942 43, 200 61, 142 4, 204, 171 196, 800 4, 400, 971 
TET LPS ESSE 2 a A a ee (mee ae ee Sseroteee | ect 79/7;3.0.0 eseeeerscer oo Neeee 157, 732 
Catfish and bullheads________- 33, 600 140, 000 173, 600 | 712, 955 26, 200 739, 155 
S019 Yah ee eee are See 68, 887ija oe = CSESB7, |e (ye eee 281, 711 
MiiScellaneoustes. 22=s = 22 72, 317 450, 300 522, 617 234, 047 1, 132, 700 1, 366, 747 

ALT TAEY bs aan a aed Se 787, 855 4, 226, 820 5, 014, 675 | 25, 057, 203 8, 751, 817 33, 809, 020 

Lake Huron Mens Lake Superior 

Species E 
P pre aa: 

Euiied Canada Total | eee ee Canada Total 

| 
TonicerurOllbusare koa te oe 1, 685, 067 |3, 667, 400 | 5, 352,467 | 6, 530, 249 | 3, 279, 977 |1, 966, 000 | 5, 245, 977 
MbIbaish ss .Pee te ne 1, 722, 441 |1, 520, 500 | 3, 242, 941 | 1,875, 223 279, 559 | 317, 000 596, 559 
ake herming =: 2522-2 2 4,311,277 | 350,800 | 4, 662,077 | 3, 284, 084 | 8, 734, 822 |1, 818, 500 |10, 553, 322 
EDS 3c eee LN PSY, 1, 533, 533 | 630, 100 | 2, 163, 633 | 3,739,866 | 614,126 |__________ 614, 126 

Seureednie ens a. Se 4, 040 22, 935 26, 975 6, 368 473 1, 000 L 473 
iWollowspike= (= 2s= sr. = 815,721 | 303, 900 | 1, 119, 621 82, 074 25,360 | 95,700} 121,060 
IBITEIPIKOS ee sol ew Ss A RN ee 47, 700 DT OOY Ree ee ee eee ae ee 400 400 
SS ee SL a ee PAGE yal Reape eae en DOL |e Sapna mee oe | Se eee [On ees 
diceer Kernmlle tite ae ee aa MEN BOGNOGS" |e ewemee 1, 826,963 | 966,590] 112,596 |_....____- 112, 596 
SHeepshead=-. -- = eS Ca) Wa U7 De pa eo St 91, 171 | LON See ee ee ee ee ee ee 
mellow perch. = 22222 8 458,042 | 114,800 572, 842 | 2, 266, 203 5, 466 300 5, 766 
BuO em (ACKS) © eee Se 2 te 15,974 | 156, 700 172, 674 | 33, 245 6, 780 5, 800 12, 580 
Warpeteeeee. ee eet oe. bo 414, 356 47, 400 461, 756 | (GR Ee ey Es es eee 
ABU LRP OFS SSS Ss Nag weg ne |S | oy OOS Seen | Rae es Sees oe 
Catfish and bullheads______| 119, 650 6, 500 126, 150 B}! Gy RPE ee Seen a 
Isot| OO ees Se SE es eae OPS Ja eee Se 1, 022 | 20, 529 Sal) |S seer ee 331 
Miseellaneousso 3652. 104, 546 | 614, 600 719, 146 | 1, 663, 013 376, 852 | 105, 900 482, 752 

Motalase eee ae 13, 131, 926 |7, 483, 335 |20, 615, 261 |20, 494, 517 |13, 436, 342 |4, 310, 600 |17, 746, 942 

Namakan Lake Rainy Lake 

Species ; nen 

Hanes Canada Total aie Canada Total 

NRE TOU en eee een we Seer DSS ee ee et 88 88 
Wihitefish: 2. $5. 2/2 = eee eg Sles 10, 443 9, 644 20, 087 88, 898 64, 331 153, 229 
ni pRe se Ph en Rage Sa 8 aS 96, 772 2, 854 99, 626 62, 676 340, 534 403, 210 
SLTUTE 0) 0 <2 Ee ee NE ee (Pp ea 1, 105 1, 105 811 203 1, 014 
Meltowi pikes. hess sas 22, 257 7, 558 29, 815 79, 157 318, 170 397, 327 
packers “mullet 7 2e. 28 Se Ae RRA eee koe oe t 4, 884 GQGR Bae ste e ss 696 
Pvollow: percha. ec. 1a ete STS | See Peles eee 838 2, 909 11, 644 14, 553 
EUROGACKS) Gon ean ue oes SSS 27, 724 8, 797 36, 521 | 75, 062 148, 259 223, 321 
WESCELANeOUS-. oe sae were. Seer Seok 685 6851/25 tae 15, 169 15, 169 

TOtGIE = © eee Se 162, 918 30, 643 193, 561 310, 209 898, 398 1, 208, €07 



542 U.S. BUREAU OF FISHERIES 

Lake fisheries, 1926—Continued 

CATCH: By LAKES (in pounds) 

Lake of the Woods Total all lakes 

Species = = 
ae Canada Total ae Canada Total 

SF ee | 

Daketrout == 5-2 Se 338 14, 515 | 14, 853 | 11, 559, 200 | 6, 432, 703 17, 991, 903 
iWihiteHsh= 2. oe eee 31, 393 | 197, 782 | 229, 175 5, 147, 727 4, 799, 757 9, 947, 484 
hake nering = 22 522225 | lie ee | Sees oe ee See 16, 522, 252 | 2,807,500 | 19, 329, 752 
@HYIDSE = Seen s2-=- eon 2254691 os eet | 22,469 | 6, 069, 442 973, 488 7, 042, 930 
@iscosves 2 eee 27 le se eee ee ee 1, 449, 305 1, 573, 100 3, 022, 405 
Siimeconet = net se ee 1, 478 | 314 1, 792 38, 338 83, 994 122, 332 
Melltowspike=s= ===> = ee 508, 925 643, 207 1, 152, 132 2, 828, 088 1, 622, 835 4, 450, 923 
BIerpi Kes nea 98 en eS eee ah ote = reas 9, 361, 737 | 3,030,600 | 12, 392, 337 
Saligers..o° 842s 5 === eM BAO ees see 54, 719 Op ania =e eee 1, 633, 774 
Suckers mullet = 2. Ss $8087 Onl Sse OSS 70ne 4, 12a Se | a ee 4, 121, 713 
Sheepshead! 2 22242222. - 22522. 2|Sfo a eee eer a Se Se em eae 1, 324,595 oS eae 1, 324, 591 
Wellow perch: 43-4--------22-- 17, 118 | 520 17, 638 | 5, 406, 794 1, 956, 364 7, 363, 158 
Pike!Gacks)_.2. +... 2) es 139,683 | 454,406 | 594, 089 301, 993 952.562 | 1, 254, 555 
Carpi sts SS ees 6, 133 | 4,408 | 10, 541 | 4, 649, 255 291, 808 4, 941, 063 
RWinite OnSS& Sete 2 ee ee ee a ee a aa ee 158 032) o-2 eee 158, 032 
Catfish and bullheads____-___- ASS1 55h | 3s eee | 43, 755 910, 355 172,700 | 1, 083, 055 
iBullibecs®. = eS 990, 447 | 163, 787 | 1, 154, 234 990, 447 163, 787 1, 154, 234 
Barb obese. ses = oe ee ee ee eee le ee eset sinc ee B12: 480) |= ee 372, 480 
Miscellaneous__--.------------ 3, 970 317, 338 | 321,308 | 2,454,745 | 2, 636, 692 5, 091, 437 

‘ROta 2 See soe | 1,919, 298 | 1, 796,277 | 3,715, 575 | 75, 300, 268 | 27, 497, 890 | 102, 798, 158 

Lake fisheries, 1913 to 1926 

CATCH: BY LAKES 

[Expressed in thousands of pounds; that is, 000 omitted] 

Lake 
Lake Ontario | Lake Erie Lake Huron Michi- 

an 
Year - i 2 

United} Can- | United United | j United States 1| ada? Total | States | ee Total | States Canada| Total | Gtates 

| | 
0 Kt eens ee ee ee 210 | 2,957 | 3,167 | 22,120 | 19, 553 | 41,673 | 11,184 | 6,283 | 17,467 | 26,994 
TREE hae cine ee, 277 | 3,525 | 3,802 | 53,571 | 19,982 | 73,553 | 8,248 6,616 | 14,864 | 28,195 

4,650 | 5,045 | 59,509 | 16,539 | 76,048 | 10,245 | 7,317 | 17,562 | 31,680 
4, 927 5, 244 | 41,223 | 12,623 | 53, 846 | 17,145 7,289 | 24,434 | 23,023 
5,544 | 6,200 | 41,416 | 18,780 | 60,196 | 12,512 | 7,303 | 19,815 | 29,317 
5, 033 5,557 | 51,479 | 19,493 | 70,972 | 14, 966 6,497 | 21, 463 26, 675 
5, 483 5,955 | 35, 154 14,128 | 49,282 | 15, 240 6,479 | 21,719 29, 820 
4,979 5, 293 | 32,192 | 16,791 | 48,983 | 11, 250 6, 229 | 17,479 23, 053 
4, 894 6, 749 | 46,731 | 16,409 | 63, 140 9, 330 6,378 | 15, 708 17, 018 
4, 526 5,415 | 40,912 | 17,684 | 58, 596 | 13, 481 7,162 | 20, 643 16, 605 
4, 934 5, 644 | 44,378 | 17,773 | 62,151 9, 920 6,811 | 16, 731 15, 358 
5, 184 6, 233 | 40,264 | 18,977 | 59, 241 9, 074 7,260 | 16,334 17, 694 
4, 351 4,797 | 26,639 | 11,080 | 37, 71S 6, 567 7, 748 | 14,315 21, 710 
4,227 | 5,015 | 25, 057 | 8, 752 | 33, 809 | 13, 1382 7,483 | 20,615 | 26,495 

: Lake of the Woods, Rainy 
Lake Superior Lake, and Namakan Lake Total 

eat United | | United United | 
| States | Canada | Total States 3 Canada‘) Total States Canada} Total 

| | 
1935-0. eee 6, 417-}__ 2,331 8, 748 1, 384 3, 393 4,777 | 68,309 | 34,517 | 102,826 
[G14v = tees ts ee 7,088 | 2,934 | 10,022 1, 246 3, 420 4,666 | 98,625 | 36,477 | 135, 102 
(OUbOe= soa es eas ee 5,694 | 5,698 | 11,392 1, 425 4, 635 6,060 | 108,948 | 38,839 | 147, 787 
191G ee ee eee 5,487 | 5,464} 10,901 1, 287 2, 443 3,730 | 88,432 | 32,746 | 121,178 
TOs soe | ‘9, 889 4,977 14, 866 2, 103 3, 338 5,441 | 95,893 ) 39,942 | 135,835 
12) (ere eee | 11,546 | 8, 754 20, 300 1,489 3, 067 4,556 | 106, 679 42,844 | 149, 523 
11s ae ee | 10,500 |. 5,971 16, 471 VSPA 2,714 3, 991 92, 463 34,775 | 127, 238 
OME. Pipe a = | 9,267 | 4,632} 13,899 1, 299 2, 028 3,327 | 77,375 | 34,659 | 112, 034 
AOD eee <2 eee ean 7,476 | 3,807; 11,283 1, 048 2, 240 3, 288 83, 458 33, 728 | 117, 186 
TAO 91 ea aah a 5 ele a 6,569 | 3,985 | 10, 554 78 2, 513 3, 491 79,434 | 35,870 | 115,304 
(A23Sut- se © eee 7,584 | 4, 567 12, 151 1, 159 2, 544 3, 703 | 79,109 | 36,629 | 115, 738 
LOO aa Soe eee Nee | 8,944! 3,216 12, 160 1, 256 3, 356 4,612 78, 281 37,993 | 116, 274 
POD hte. ~ 22S ek Sisee es 12,307 | 3,567 | 15,874 1, 463 4,411 5,874 | 69,1382 | 31,157 | 100, 289 
GIG rere ee ere te" ee Se 13, 4386 4,311 | 17,747 2, 392 2, 725 5, 117 75, 300 27,498 | 102, 798 

1 Includes the catch in Lake Ontario proper and Chaumont Bay in the years from 1913 to 1924, inclusive: 
Lake Ontario proper in 1925 
and Chaumont, Black River, Port, Great Sodus Bay and Little Sodus Bay in 1926. 

2 Includes the catch in Niagara River below the Falls. 
3 Does not include the catch in Namakan and Rainy Lakes prior to 1926. 
4 Includes the catch in Lac Suel, Eagle Lake, etc., in the interior of Canada prior to 1926. 

Note.—The catches in the Detroit River, St. Clair River, and Lake St. Clair are not included in these 
statistics. 

; and Lake Ontario proper, Niagara River below the Falls, St. Lawrence River 



FISHERY INDUSTRIES OF THE UNITED STATES, 1927 

Lake fisheries, 1913 to 1926—Continued 

CATCH: By SPECIES 

[Expressed in thousands of pounds; that is, 000 omitted] 

543 

Lake trout Whitefish Lake herring 

F | ; : 
Year ee Canada| Total pa Canada| Total ee Canada| Total 

| 

| | 
121 6 ee eee oe 10, 872 5, 366 | 16, 238 3,803 | 4,994 8, 797 14,099 | 1,202 15, 301 
Le Ges ie eae SS 9, 899 5,212} 15,111 5,451 | 5, 036 10,487 | 14, 412 1, 984 16, 396 
Poses a8 et. eS 10, 892 6, 192 | 17, 084 4, 381 5, 935 10,316 | 14,924 4, 843 19, 767 
Lhe Se a ee 9, 934 5,658 | 15, 592 4,952 | 4,607 9, 559 16, 981 5, 028 22, 005 
i ke eee ee es 10, 733 5,729 | 16, 462 5, 773 4, 576 10, 349 20, 341 4, 879 25, 220 
iA 1k es Sees ae es 9, 784 6,619 | 16, 403 5,695 |} 5,710 11, 405 20, 727 5, 809 26, 536 
11 ie Sees 12, 278 5,928 | 18, 206 4, 444 6, 487 10, 931 22, 293 3, 449 25, 742 
Lie eee eee 10, 066 4,785 | 14, 851 3, 634 6, 375 10, 009 16, 803 2, 821 19, 624 
iM 2} haa ek Drees ao 10, 239 5,299 | 15, 538 3,532 | 6,290 9, 822 10, 885 1, 628 12, 513 
iS) ere Sa NS 11, 101 6, 451 | 17, 552 4,325 | 6,025 10, 350 11, 731 1, 189 12, 920 
iC Se eee Foe 9, 941 6,175 16, 116 3,677 | 6,488 10, 165 11, 160 1, 558 12, 718 
(7) one ae Ree Sel 10, 144 6, 527 16, 671 3,794 | 5,728 9, 522 12, 815 1, 568 14, 383 
pee et Se SE ak 11, 125 6, 860 17, 985 3,668 | 5, 660 9, 328 14, 549 1, 683 16, 232 
SE ro es Se eae oa 11, 559 6, 433 17, 992 5,148 | 4,800 9, 948 16, 522 2, 807 19, 329 

Chubs Cisco Sturgeon 

Year : ; 3 
| hanes Canada| Total See Canada Total ee Canada| Total 

1S ae ee 5, 162 330 5, 492 12, 513 11, 608 24, 121 67 192 259 
Pa. See ey re 3, 938 486 4, 424 14, 108 5, 982 20, 090 76 213 289 
1 CI ES ee eee oe 3, 865 374 4, 239 15, 978 5,574 | 21, 552 109 206 315 

3, 247 651 3, 898 8, 337 5,211 | 13, 548 60 112 172 
5, 099 819 5, 918 19, 453 14, 158 33, 611 49 107 156 
7, 710 384 8, 094 35, 291 13, 532 | 48, 823 68 118 186 
6, 350 251 6, 601 17, 846 7, 426 25, 272 | 96 105 201 
3, 847 303 4, 150 12, 893 9, 651 22, 544 40 67 107 
2, 438 254 2, 692 14, 964 5, 225 20, 189 25 54 79 
2, 364 207 2, 571 14, 022 6, 306 20, 328 33 92 125 
1, 955 204 2, 159 20, 930 9, 241 30, 171 20 110 130 
3, 041 242 3, 283 21, 293 10, 908 32, 201 30 120 150 
6, 016 429 6, 445 2, 817 2, 840 5, 657 24 90 114 
6, 069 973 7, 042 1, 449 1, 573 3, 022 38 84 122 

| Suck | Suckers 
Yellow pike Blue pike Sauger or ‘‘mul- Greene 

| let?? ead 

Year 

2 | : Fal eng 
United . United United | United | United 
States | Canada| Total | states | Canada| Total | grates | States | States 

LOS eS a ae eee ee 1, 498 2, 579 4,077 1, 882 488 2, 370 1, 248 2,995 596 
1 je Sel ai te ai 2, 926 3, 869 6, 795 11, 435 2, 968 14, 403 4,569 | 6,185 2, 282 
iL Se Sees oes 3, 750 2, 624 6, 374 18, 811 4, 882 23, 693 4, 533 4,517 2,212 
TOG os Se ee es 3, 494 1, 909 5, 403 9, 403 2, 539 11, 942 6, 187 4, 801 2, 384 
1 Ni Ge eee ot ooo ae 3, 457 1,814 Rep rfl 1, 655 565 2, 220 4, 336 | 5, 699 3, 013 
LG See eer 3, 263 1, 525 4, 788 1, 330 800 2, 130 2,101 | 3,549 2, 982 
Lf ea Sl os a pe ee 2, 540 1, 647 4, 187 1,710 2, 391 4,101 2,655 | 5,008 2, 150 
ee oes Seat Serene 2, 257 1, 420 3, 677 3, 983 3, 365 7, 348 2, 932 4,078 1, 984 
Hh? es, a 2, 294 1, 879 4,173 8, 946 6, 390 15, 336 5, 010 4, 041 2, 905 
| eee = ee 2, 907 2, 273 5, 180 10, 361 6,342 | 16, 703 4, 623 3, 788 1, 415 
1 PS es ee 2, 761 2, 565 5, 326 9, 686 3, 244 12, 930 3, 321 3, 187 1, 521 
faassen Seen 2, 562 2,718 5, 279 8,970 3, 036 12, 006 1,847, 2,723 2, 334 
15 2 al els ee eine 2, 320 2, 343 4, 663 10, 513 3, 445 13, 958 2, 119 2, 762 2, 395 
LD Np 2, 828 1, 623 4, 451 9, 362 3, 031 12, 393 1, 634 4, 122 1, 325 

| 

18536—29——10 



544 U.S. BUREAU OF FISHERIES 

Lake fisheries, 1913 to 1926—-Continued 

CATCH: By sPEciEs—Continued 

{Expressed in thousands of pounds; that is, 000 omitted] 

Yellow perch Pike (Jacks) Carp ; 
Wibits 

Year ay 
United| Can- United| Can- United| Can- | United 
States| ada | Total | States! ada | Total | states! ada | Total | States 

| | 
NOISE ees 6, 025 1, 141 7, 166 427 | 3,366 | 3,793 | 2,072 424 | 2,496 526 
AQ t4s 2 = ee GET KAL 1, 651 7, 422 494 | 4,338 | 4,832 | 12,039 1,615 | 13, 654 478 
191btE ee 6, 124 1, 358 7, 482 606 | 2,440 |) 3,046 | 10,141 1, 236 | 11,377 695 
BOL GUS 3 sae oe 5, 708 1,114} 6,822 | 323 1, 378 1, 701 5, 861 1, 097 6, 958 343 
| Ty ae On i 4,086 | 1,357 | 5,443 | 461 1, 423 1, 884 4, 602 1, 075 5, 677 333 
| CI eee ae 3,978 | 2,249} 6,227 | 417 1, 234 1,651 | 4,820 880 5, 700 129 
FOIGS A. 2 OLE 2 6, 615 1,351 | 7, 966 | 474 1,819 2,293 | 4,080 662 | 4,742 205 
‘Co ee cee 4,591 | 1,533 6,124|  606| 1,008| 1,614| 5,828 583 | 6,411 514 
LOD ieee = see 5, 268 -| 2,203 | 7,471 | 466 1,064 | 1,530} 7,420 504 7, 924 853 
AGQISE es eee tS: 3,555 | 2,346} 5,901 | 402 | 1,129, 1,531 5, 094 435 5, 529 831 
1923 ee ee 3,025 |) 2627 6, 152 344 | 1,086 1,430) 3,780 467 | 4, 247 310 
TODAS ee er, 3, 845 | 2,390 | 5, 735 | 400 1,145 | 1,545 1, 780 433 | 2,213 192 
TOD ieee eye | 4,110 | 2,233 | 6, 343 269 1, 160 1, 429 2, 409 327 2, 736 232 
LO2ZG Ae eee eS 5,407 | 1,956 | 7,363 | 302 952 1,254 | 4,649 292 | 4,941 158 

| | | | 

Catfish Tullibees Miscellaneous fish 

y i United ear | nite 
United| Can- | United| Can- States | United) Can- 
States | ada | Potal | States | ada Total States| ada | Total 

| \—— \ 

196 | 332 528 (5) 177 177 42 4, 286 2, 318 6, 604 
801 392; 1,193| (8) 127 127 108 | 3,663 | 2,604 | 6,257 
596 | 435 IOS" tte) 262 262 45 6,769 | 2,478 9, 247 

1, 281 331 1, 612 (5) 139 139 247 4,889 | 2,972 7, 861 
2, 296 | 278 | 2,574 (5) 174 174 69 4,438 | 2,988 7, 426 

514| 496|/ 1,010; (8) 240 240| 380] 3,941| 3,248| 7,189 
1,164| 365; 1,529| (8) 21 241 542 | 2,013 | 2,653| 4,666 

776| 269] 1,045| (8) 129 129 499 | 2,044 2,350| 4,394 
1, 502 | 299 | 1,801 (5) 117 117 490 2,180 | 2,522 4,702 

805 | 243 | 1,048 (5) 131 131 323 1,756 | 2, 701 4, 457 
716 247 | 963 (5) 112 112 310 159653) 25525 4, 490 
366 226 | 592 (5) 255 255 210 2, 435 2, 697 5, 1382 
835 233 i, 068 301 461i 762 269 2,399 | 3,393 5, 792 
910 | 173 1, 083 990 164 1, 154 373 2, 455 2, 637 5, 092 

5 Included with miscellaneous fish. 

FISHERIES OF THE MISSISSIPPI RIVER AND TRIBUTARIES 

The latest statistical canvass made of the fisheries and fishery 
industries of the Mississippi River and tributaries was for the cal- 
endar year 1922. The complete statistics for the canvass were pub- 
lished in the report of the division of fishery industries for 1923 and 
in Statistical Bulletin No. 607. 

During 1922 the fisheries and fishery industries of this region 
employed 19,122 persons, and the yield of the fisheries amounted to 
105,733,734 pounds, valued at $4,503,521. 

In addition to the above general canvass, periodic statistical can- 
vasses are made of the fisheries of Lake Pepin and Lake Keokuk. 
A discussion of these for 1914, 1917, 1922, and 1927 follows. 

LAKE PEPIN AND LAKE KEOKUK 

In June, 1913, a dam was put into operation on the Mississippi 
River between Keokuk, Iowa, and Hamilton, Il., which caused the 
formation of an artificial lake, about 42 miles long and from 14 mile 



FISHERY INDUSTRIES OF THE UNITED STATES, 1927 

to 214 miles or more wide, in the river behind the dam. 
has been named Lake Keokuk. “Farther up the river, about 400 miles 
from Lake Keokuk, the Mississippi River widens, and a natural body 
of water is formed, which is known as Lake Pepin. 

545 

This lake 

These two lakes 
have been subjected to extensive biological and ecological experi- 
ments and investigations during late years, and for this reason statis- 
tics of their fisheries are of more than ordinary interest. Presented 
herewith are detailed statistics for 1927 and comparative statistics 
for the years 1914, 1917, 1922, and 1927. For further data on the 
fisheries of Lakes ’Pepin and Keokuk, the reader is referred to a 
Bureau of Fisheries publication now in press, entitled ‘‘ Keokuk 
Dam and the fisheries of the upper Mississippi River,” by Robert 
E, Coker. 

Fisheries of Lake Keokuk, 1927 

OPERATING UNITS AND CATCH: By GEAR 

Items Seines Gill nets Lines Fish traps Fyke nets Total 1 

RUsSbermens] = as— 5.2 9 2 20 44 72 102 
Boats: | 

Motor === _2---< = 6; |Se702-225 =e 8 38 58 70 
phere af 8 2 18 40 | 57 82 

Fishing apparatus 
Numbers 22 =? 5 3 Dill eee ee ee! 815 i) 5p4..| 5 =e eee 
Length, in yards- 600 INBOOW eae eS |e ee LL ee eee So ee eee 

CATCH | | 
Lbs. | Value| Lbs. | Value) Lbs. | Value) Lbs. | Value| Lbs. | Value| Lbs. Value 

TENG) ai) eee ae 218 Cy] beeeree ol ek Oe al 1867) $4) a= [Le ws | 12, 470 $374) 14, 055 $422 
Hutalosisht= sts" 2 668 67 600) 1 08 |e s | Se ene ee | 66, 604; 6,413) 67,872) 6,588 
Carp, German_____-- 3, 097 186 680 82| 7, 680 BOs (eee ae eee |279, 742) 15, 640/291, 199) 16, 306 
Erde) 6S Ee gS 760 14 | eae | Eee 9, 020} 1, 180) 96, 707)$11, 821) 33,856; 4, 241/140, 343 17, 356 

1D Ye( 03 eet eo a 468 a | Meee | eee | 813 EU) see Leaecee 26, 257) 1, 726) 27,538) 1, 809 
iPaddlefishyyes. se 200 20 60 7| 189 14) jae | 850) 93} 1, 249 134 
Quillback.__._...-.-- BRON) yids as 3| bees |S ee peeese (Saeeet ates | 9,400 319) 9,880,333 
SHitishe eee. 9 ees 174 1K (| eee Sy es (ee eeel eae [ce ae See 13, 389 793) 13, 563 803 
Mnntles see. te 385 Tip a Seale eee ee eee eee eee bass losesose 385 12 

Ropalist=233 = - 6,450) 463) 1, 340 197/19, vee it 683 96, 707| ia 821) iam 568} 29, 599 566, 084) 43, 763 

| | | 

1 Exclusive of duplication. 

Fisheries of Lake Pepin, 1927 

OPERATING UNITS AND CATCH: By GEAR 

Items Seines Gill nets Lines | Fyke nets Spears Total 1 

MISHeEMmena asst Tif Sel Meare See ail 56 4 139 
Boats: | 

MVlotore2- = sta 23 g aeons ee Dred Ne ae eer ek 39 
Op Ys ae ee 63 14 3 37 4 105 

Fishing apparatus | 
Nin ber sees. 23 Iss Hees ea Sem ee 280 4) Valli Sae Senne ete 
Length, in yards- 14, 393 Uap (lGeene oe ose Sema ee eee eee ceo sae| Sica tes Se 

CAT | | | | 

sige Lbs. Value! Lbs. | Value) Lbs. | Value} Lbs. | Value) Lbs. | Value} Lbs. | Value 
Bowen = ees le CAVA ey) eee | ee I ee Wy e2)GL7|) eS80}tenee sea ne 3, 334, $109 
Te johigrifoy acho Wee Pee 17, 172) 1,479) 1,903 $218) ales lees | 14,349) 1, 535 25 $2| 38, 449] 3, 234 
Carp, German_--____- 507, 354 22) 890 33, 581! 2,431) 163: $9| 71,638) 3,900 2, 506 149} 615, 242 29) 379 
Capfishee ie Be caer 7 op 4a Wat | ee | 998)  46| 45, 595/10, 794 __.| 53, 07612, 396 
ID sq hiss Wee See ae AZOS (54200) seen 2 oe eae ere 70, 600) 5, 487 113, 793 8, 696 
Hels-.~ ee 24 Se) Se i ae a) ee ee 294 51 318 54 
Miooneye=!. | S2es2 22) BROO0 |e LOD eae [Eeeeet ee 3, 476 81 8,976, 186 
Paddlefish. eases 1,041) 150 50) i) ae eas 100 1S) =. J Bere 1,191, 168 
Quillback- 34) 38)". S926h) 1 25| see (eee d eae 6 Pens 1, 570) (ly) aera (ee eS 4,835) 172 
Huckerseee- east ee. 21, 202 O67 [ss-"* || ee el ee ee 10, ZOO A OLG sews) ee ees 31,911) 1,486 

Total. <2 = = | 606, 721/30, 504 35, 534| 2, 6654) 391| 55/220, 948/22, 516) 2,531 151) 866, 125,55, 880 
| | 

1 Exclusive of duplication. 
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Fisheries of Lake Keokuk, 1914, 1917, 1922, and 1927 

OPERATING UNITS AND CATCH 

Items 1914 1917 1922 1927 

OPERATING UNITS (number) 

Sher mMen ees eee el be SE ee es Seer 3s - 105 118 122 102 
Boats: 

IMO COT oe Pee a et Le seo ee 36 52 58 70 
Other pe eA ere Se ee ee es eae 94 80 titi ie 82 

Fishing apparatus: ! 
OLNES Ht PO NE, Uk ee Se ee Ce es eee ee 1 2 3 

Anchored igillinetss=—. a Se ee ee eae 12 235 26 
Drammel Neisess) Sta ee ee eee 14 17 7 :|| Gee 
RyKemetsiee == se Ae eee eee eee 1,378 1, 368 1, 301 1, 594 
BMishifra pss lou Se eee 2S Se el a se Beal 2G sere 2) 1 eaeepee pee SS 815 
Dip mets: =. 24. Vi Ae ee ee Se ee eens an eee eee i eee 

PRODUCTS (pounds) 

IB acksbasssss: 2 S25 28. A ee 15 4, 163 6;:200..||22- 5 ee 
Nibble ee eR ee ee SE Se Se Misty eset eet | SR Me at 26/000) 22 Sak Ses 14, 055 

FRUIT TOG see ae ome A eR eo eevee Se ER 249, 900 696, 543 113, 946 67, 872 
IO AG se CLIMATE = tet ae mo NS eee ee ee 302, 365 762, 259 276, 431 291, 199 
Gapishrand) pulneadShs in 2 ee 71, 535 109, 904 183, 919 140, 343 
CLAD DIC Bey te ae ee eee a tt ee a Re ae 70 17, 560 Le 0n se 
IGS 22 Se oe ue es names ree Wl ae ere nahin > apa ae Eo Oe ee 3, 800 D O87 fn | So eee ee 
eet water Grums or sheepshead Ses sae ee 26, 860 160, 554 65, 040 27, 538 

WK@: Je caso tee. He Sees SES Bee St Bee oe eee 20). oe ee 
ike sperch)isauper-<- sae8 Fe ee aS ee ah ie 2 Ee eee ee 2; 280) || 3 See 
Our back. Or Aumerican Canpee == sea = ee ee | ee 5; 9860l pace ee ee 9, 880 
Spoonbillicat, or paddlefist-e se ee eee |e eee 927 27, 405 1, 249 
SHITSeon San Ghee -re- = Se eae eT eee 1, 900 4be)| tls SS a eee 
SeuUreeons ‘Shovelnose=-22-2 222 5252-2 ee Se | ee ee ee eee | 600 )|= 235 =e= ee 
SITGKCTS See R ORS EE Nat eee NL: Aa fle Or Aes Oe ee 4, 640 700) |2 ee eh 2 eee eee 
Surifish ie. 200 Ste es se ee ee ee 50 13, 879 | 11, 590 13, 563 
ABUIEGIOS= 2352 3b eS Sa Se ee ee | oe ee ede eee ees = 385 

| 

Potalee ces ee ee a ee ert Serger nee 661,135 | 1,800, 986 — 701, 181 566, 084 

1 Trot and hand lines are omitted from this statement because data on the quantity in use are not avail- 
able. 

2 Reported as lake sturgeon in 1914. 

Fisheries of Lake Pepin, 1914, 1917, 1922, and 1927 

; OPERATING UNITS AND CATCH 

Items 

OPERATING UNITS (number) 

Fishing apparatus: ! 
ets L al see eee Ss ee Se A ee | 
Anchored: cil metsi< 12322 =o ee 

SS DORIS Sot ae ee ee Re ee Pe ee a 

PRODUCTS (pounds) 

Garp Germans tere 2 Seas Coes Le SA ee eee ee 
Catfish and bullheads 

Fresh-water drum, or sheepshead 
INEOONE Ye reSiS 2a EL RR A ec 2 ee 
Mooneye, smoked 
Bik@4 ai tee tate eo ei ee eee: Bh ee eee 
Quillback, or American carp 
Spoonbill cat, of paddlefish 
Siurezeon; Nake. 32 ae eer ea Ee ee 
Sturgeon, shovelnose_________-- 

1914 1917 1922 1927 

135 126 219 139 

28 35 109 39 
54 55 136 105 

14 17 | 33 23 
664 371 351 152 
295 262 95 280 

8 140 |e | 
ik Mie I ree 2 SY) 7 4 

1, 534 24, 021 16, 136 3, 334 
261,250 | 300, 808 340, 309 33, 449 
237,517 | 467,588 | 2, 578, 916 615, 242 
26,830 | 254, 249 127, 384 53, 076 

Ses eee Meech aah 541 318 
131, 785 118,304 | 395, 592 113, 793 

9, 300 TAGHG |b ee eo ee 8, 976 
1, 465 AC (ht See PhS 

Fy eee ed IR Deeg REE ee | 
60, 605 14, 238 | 47, 377 4, 835 
8, 877 2, 923 15, 971 1,191 
1, 067 512 5; 259" |] eae 

Pape So: er > 1:,080:.|) eae 
18, 340 15, 260 | 43, 466 31, 911 

SOME ee tambeaed 2 (op dye Se aes cee 
Vee De - TeN G | 4AD)|| 2 a 

758,670 | 1, 212, 809 | 3, 572, 467 866, 125 

1 Trot and hand lines are omitted from this statement because data on the quantity in use are not 
available. 
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FISHERIES OF ALASKA 

The latest statistical canvass made of the fisheries and fishery 
industries of Alaska was for the calendar year 1927. The complete 
statistics for the canvass were published in the report ‘ Alaska 
fishery and fur-seal industries, 1927,’ and in Statistical Bulletin 
No. 790. 

During 1927 the fisheries of Alaska employed 28,872 persons, of 
whom 11,030 were fishermen, 16,069 were employed in the wholesale 
and manufacturing industries, and 1,773 in transporting fishery 
products. The catch in the round weight, exclusive of whales, 
amounted to 458,546,100 pounds, valued at $13,812,218. The round 
weight of whales could not be determined, but their products 
amounted to 11,475,950 pounds, valued at $622,412. Of the total 
catch, exclusive of whales, 300,565,699 pounds, valued at $8,702,494, 
consisted of salmon; 156,233,673 pounds, valued at $5,021,066, con- 
sisted of other fish; and 1,746,728 pounds, valued at $88,658, consisted 
of shellfish. 

During 1927 there were 282 establishments (exclusive of dupli- 
cation) in Alaska engaged in the fisheries trade. Of this number, 
139 canned fish, 122 cured fish, 34 manufactured by-products, and 
34 handled fresh and frozen fishery products. 

The output of these extablishments amounted to 289,149,363 
pounds, valued at $40,163,300. The salmon industry was by far 
the most important and produced 186,978,797 pounds of products, 
valued at $32,361,767. In value, the halibut industry was next in 
importance and produced 34,491,283 pounds of products, valued 
at $3,805,088. The comparatively new herring industry ranked 
third in importance and produced 52,538,572 pounds of products, 
valued at $2,850,823. Of the remainder, whale, shrimp, and clam 
products were most important in value. 

In considering the wholesale and manufacturing industries sepa- 
rately, the canning industry ranked foremost and produced 171,779,- 
706 pounds of fishery products, valued at $30,163,083. In value, 
eured fish ranked second, producing 25,324,157 pounds of products, 
valued at $3,312,750. The fresh-fish industry was third with prod- 
ucts amounting to 28,524,353 pounds, valued at $2,955,128; the by- 
products industry fourth with an output of 42,386,161 pounds, 
valued at $1,964,903; and the frozen-fish industry fifth, accounting 
for the remainder of the products, amounting to 21,134,986 pounds, 
valued at $1,767,436. 0 
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