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REPORT 

OF’ THE 

COMMISSIONER OF FISHERIES. 

DEPARTMENT OF COMMERCE, 
Bureau or FisHeries, 

Washington, September 14, 1921, 

Str: I have the honor to present herewith a report giving a résumé 
of the operations of the Bureau of Fisheries during the fiscal year 
ending June 30,1921. The major captions under which the activities 
are considered are inquiry respecting food fishes and fishing grounds, 
propagation and distribution of food fishes, artificial propagation 
of fresh-water mussels, relations with the fishery industries, Alaska 
fisheries service, Alaska fur-seal service, and miscellaneous adminis- 
trative functions. 

INQUIRY RESPECTING FOOD FISHES AND FISHING GROUNDS. 

IMPORTANCE OF THE SERVICE. 

The resources of the fresh and salt »waters of the United States 
constitute great national assets as the means of livelihood of large 
numbers of people, as the basis of important industries, and as a 
conspicuous source of food. It is toward the manifold problems 
relating to the perpetuation of the supply of raw materials that the 
activities of the Bureau in biological investigation and experimenta- 
tion are chiefly directed. It would be a shortsighted National or 
State policy that allowed the fishery resources to decline indefinitely 
or that failed to lay the basis of definite and exact knowledge neces- 
sary for their maintenance and increase. 

Notwithstanding the importance of this matter, the Bureau’s 
activities in this field have been seriously restricted, and at times 
altogether suspended in certain lines, by the low and inflexible salary 
scale which prevents the maintenance of a full staff of trained in- 
vestigators. Under existing conditions some positions can not be 
filled, while in others assistants are retained for only brief periods. 
A further handicap is that promotions necessary to retain the 
services of a competent employee can often be made only by a trans- 
fer and change of duty from a field in which the employee has 
acquired skill to another in which he must have further experience 
before he can be expected to render service in proportion to his gen- 
eral ability. These and other disadvantageous conditions can readily 
be remedied by congressional action allowing the Secretary of Com- 

5 
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merce to arrange salaries, within reasonable limits, with reference to 
the efficiency of employees rather than to the titles of positions. The 
entire subject of salary readjustment has been thoroughly studied in 
connection with the reclassification of Government employees, and a 
comprehensive and adequate salary schedule has been worked out by 
various competent agencies. It is hoped that all the time and 
thought devoted to the rectification of a chronic defect in the civil 
service may not terminate in mere discussion. 

STUDIES OF FISHES. 

General investigation of the hfe history of the chinook salmon, 
special studies of the salmons of Alaska, and an inquiry into the in- 
jurious practice of taking immature salmon by trolling and seining 
off the mouths of Pacific rivers have been continued. It has been 
determined in the last-named investigation that in the early part 
of the season nearly three-fourths of the salmon taken are immature, 
although later these fish constitute only a small proportion of the 
total catch. Relatively few immature salmon are taken at the mouth 
of the Columbia River, but a very considerable percentage of the 
chinook salmon obtained by trolling in Monterey Bay are not pros- 
pective spawners of the year. The facts ascertained obviously call 
for appropriate regulatory measures, for the killing of immature 
salmon is both economically and biologically wasteful. In the 
evident belief that the matter can not be fully handled by the several 
States, the United States Senate has passed a resolution requesting 
the President to negotiate such treaty or treaties as may be needed 
to secure to the salmon of the Pacific Ocean off the coasts of the 
United States and Canada protection from unnecessary destruction 
through wasteful practices, devices, and methods of capture. Dur- 
ing the 1920 season there were taken on their return to the Columbia 
River a number of salmon that had been marked at the time of their 
planting several years previously. Although the number of marked 
fish recovered was limited, their study has afforded a basis for in- 
ferences on both the natural history of the salmon and the value of 
fish-cultural practices. 

The study of the whitefishes and their relatives of the Great Lakes. 
which had previously been conducted on Lake Huron, was extended 
to Lakes Michigan and Ontario, and substantial progress was made. 
As soon as the necessary field work in other lakes can be completed a 
report of the results will be given out. The investigation takes ac- 
count of species, distribution, places and seasons of propagation, 
life histories, and food. The results are expected to afford a proper 
basis for regulatory measures and guidance in artificial propagation 
and may therefore be a means of bringing about a restoration of the 
former abundance of these important fishes. 

Considerable attention has been devoted to the food and distribu- 
tion of fishes in interior lakes, the inquiries being intended not only 
to afford guidance in regard to the stocking of waters, but also to 
reveal the character of shores and border waters which should be 
preserved or maintained in order to promote the productiveness of 
lakes in food supply. It has not been possible to give the river sys- 
tems the study which is evidently required if the continual decline 
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of important commercial and game fishes is to be checked, but the 
Bureau has, nevertheless, availed itself of the opportunities occur- 
ring to study extensively the conditions prevailing in certain por- 
tions of the Mississippi River and to direct a special inquiry into the 
natural history and propagation of the paddlefish. 

Coincidently with the prosecution and development of the marine 
fisheries there is required a full understanding of the life histories 
and migrations of the fishes involved and of the conditions of their 
reproduction and growth. The Bureau has been attempting to sup- 
ply the necessary data, and to this end has been conducting special 
surveys of waters and special studies of individual fishes and groups 
of fishes and has accumulated much valuable material. During the 
year there was completed a report bringing together what was pre- 
viously known and what has recently been learned of the natura! 
history of the fishes of one of the most important commercial fami- 
lies, and there has been begun a compilation of the results of many 
years of collection and study of material bearing on the life histories 
and habits of the food fishes of the North Atlantic. 
Announcement is made of the completion of the study of the fishes 

of Panama as the Bureau’s cooperative part in the Smithsonian 
Biological Survey of the Panama Canal Zone. The survey was un- 
dertaken several years ago to lay a basis for comparison of condi- 
tions prevailing before and after the completion of the canal con- 
necting the two oceans, The necessity of keeping the staff of the 
Bureau occupied upon problems of immediate importance has de- 
layed the completion of the study of the fishes until during the past 
fiscal year. 

MOSQUITO CONTROL BY THE USE OF FISH. 

The cooperation of the Bureau of Fisheries having again been 
sought by the United States Public Health Service in the anti- 
malaria campaign in southern States, an assistant was detailed, as 
last year, to give counsel and assistance to Federal, State, and local 
health officials concerning the use of fish for the control of mosquitoes. 
The value of this service is attested both by the statements of health 
officers as to the results gained and economies effected and by the 
report of the Surgeon General of the Public Health Service. Investi- 
gations have been continued to gain additional information as to the 
conditions of the most effective use of fish for destruction of mosqui- 
toes both in southern waters, where the prevention of malaria is a 
primary object, and in northern waters, where mosquitoes have a 
recognized deleterious effect upon the efficiency of labor and upon 
property values. As a result of the inquiries conducted in the north 
the Bureau has been able to give helpful advice to various munici- 
palities and individuals. 

FISH-CULTURAL EXPERIMENT WORK. 

While national attention is directed to the important object of pro- 
moting the productivity of lands, we generally take what the waters 
produce as a gift of nature, something to be exploited and perhaps 
protected, but not to be cultivated. As the culture of plants and ani- 
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mals of the land can be made responsive to the application of scien- 
tific principles and experimentation, so the culture of the products 
of the ponds, lakes, and rivers may be increased by discovering 
the favorable and the limiting factors of production. The necessary 
investigative work involves careful studies of conditions character- 
istic of rich and poor waters, observations of the relations existing 
between fish and the other animals and plants with which they are 
associated, and experimental work to test the effect of particular 
factors upon the growth and multiplication of fish. 

While scant special provision has been made for strictly fish-cul- 
tural experiment work, the Bureau endeavors to take advantage of 
such opportunities as are offered for work of this character, and these 
are found principally at the fisheries biological station at Fairport, 
Towa. Experiments are conducted at that station to appraise the ca- 
pacity of small ponds to support fish life, to determine the best plans 
of pond management, to discover what species of aquatic plants or 
animals should be introduced or fostered in fish ponds, and to make 
fish-cultural methods applicable to species of fish not hitherto propa- 
gated by artificial methods. Some experiments have also been con- 
ducted in connection with fish-cultural stations to discover means 
of reducing losses of eggs, fry, and brood stock, and of preventing 
deterioration of fertility of brood stock. If adequate and perma- 
nent provision could be made for the facilities and personnel of 
experimental work of this nature, the interests of economy would be 
served in the long run by increasing efficiency in all fish-cultural 
operations affected. One of the results incidentally obtained at the 
Fairport station—the devising of a new form of pond outlet which 
has stood the test of several years’ trial—has shown the possibility of 

effecting substantial economies in the construction and maintenance 
of ponds at all stations where earth ponds are used. 

Another means of effecting permanent economies in fish-cultural 

operations can be found in the reduction of disease or other causes 

of mortality in hatcheries. To serve this purpose, the primary neces- 

sity is a competent and permanent employee for the study of fish 

diseases. The need was recognized by Congress when in 1915 it 

established the position of fish pathologist as a part of the regular 
scientific personnel of the Bureau. During the six years which have 
elapsed since the position was created it has been vacant for one-third 

of the time and during the remainder has been held by three incum- 
bents, none remaining in the service long enough to make more than 

an encouraging beginning. The difficulty has been that the salary 

was inflexible and fixed at too low a rate to attract and hold the 
proper man. The remedy is easily found in a readjustment of salary 

conditions such as has been referred to in a preceding paragraph. 

The position of fish pathologist was occupied during half of the past 

fiscal year, and investigations were directed at the ovarian diseases 

of fishes and the high mortality rate prevalent in all pike-perch — 
hatcheries. Utilizing the services of temporary investigators, the 

Bureau has also made investigations of the losses of fish rescued in 
warm weather, finding a practicable remedy, and studies of in- 
jurious parasites of fishes. 
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SURVEYS OF PARTICULAR WATERS. 

For the proper conservation of fishery resources and for gauging 
the necessity for and results of fish-cultural work it is important to 

have the most complete knowledge of the natural conditions in waters 
where fish propagate, grow, appear, and disappear under the con- 
trol of factors now but little understood. During the past year 
such general investigations and surveys have been conducted both in 
the North Atlantic Ocean and in Chesapeake Bay—two of the most 
important sources of fish food and the locations of some of our 
principal fisheries. A comprehensive report embodying the results 
of observations gathered during a number of preceding years in the 
Gulf of Maine is now in preparation, special consideration being 
given to the life histories of the useful fishes and the conditions 
governing their distribution. In Chesapeake Bay the field work of 
the general survey has been completed, and it remains to compile and 
report upon the large mass of data accumulated. The special field 
studies of the occurrence and distribution of fish in the bay and 
tributary waters is being actively prosecuted. Other studies of a gen- 
eral nature have been conducted at relatively small expense in certain 
interior lakes, in cooperation with the Wisconsin Geological and 
Natural History Survey, and in the Mississippi River as a part of 
the work of the biological station at Fairport. 
An event of interest and promise was the formation during the 

year of an international committee on marine fishery investigations 
composed of three representatives from Canada, one from New- 
foundland, and three from the United States. The function of this 
committee is not to engage in joint work, but to serve as a ready 
means of effecting interchange of counsel, coordination of plans, and 
harmony in methods of marine investigations. 

AID TO THE SHELLFISH INDUSTRIES. 

The Bureau is rendering every practicable service to the oyster 
growers in the difficult circumstances which confront them in certain 
regions because of the failure of natural seeding. The conditions 
during the season of 1920 were very unfavorable to experimentation, 
and the work was further hampered by the loss in course of the 
season of the assistant charged with major responsibility for the 
investigations. The natural conditions in the beginning of the 
season of 1921 seemed favorable for experimental work, and the 
Bureau was able, as the results of the methods of study worked out 
and followed during preceding years, to render direct service to 
planters in the waters where investigations were being conducted. 
Progress has been made in the investigations to determine the effect 
of pollutions upon oyster propagation, both through direct action on 
the larve and through impairment of the vitality of oyster larve 
or of the fertility of breeding oysters by exhaustion of oxygen supply 
in the water. 

Investigations of previous years had opened the way for artificial 
propagation on a commercial scale of fresh-water mussels, on which 
a very important button industry depends. The nature and extent 

70454—2 1-——2 
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of this work in the past fiscal year are elsewhere shown. Further 
and practically continuous efforts will be necessary in order to supply 
deficiencies in existing knowledge and to determine the effects of 
fishing operations and regulatory measures on the mussel resources 
of particular water areas. During the year there were distinct ad- 
vances in experimentation, artificial propagation, and protection. 
An experiment in recovering young mussels dropped from infected 
fish retained in an inclosure gave a proportionate yield much greater 
than had been assumed to-be necessary to justify the expenditures 
for artificial propagation. Protection is, of course, a function of 
the several States, but the Bureau has done much to stimulate in- 
terest in the matter, and almost invariably the counsel of repre- 
sentatives of the Bureau is sought by the States in determining the 
portions of rivers to be closed against shelling operations for the 
protection of mussels. 

NEW SOURCES OF SEAWEED GELATIN, 

The investigation of gelatin derivable from seaweed was extended 
during the year to certain species of red alge of the Pacific coast, 
with the result that a new source of agar-agar of superior quality 
was disclosed. 

Agar-agar is the commercial name applied to a gelatinous product 
of certain red alge which is imported from Japan, China, and other 
places. The importations in 1919 amounted to nearly a half million 
dollars. Agar is used in making foods and confections, but its 
principal importance arises from the fact that it is a necessary 
medium for bacteriological work and is, therefore, essential to medi- 
cal laboratories and hospitals. Four species of alge from the Pacific 
coast were the subject of experimentation, and agar prepared from 
one of these tested at the Army Medical School in Washington was 
pronounced equal or superior to the imported agar, while another 
species yielded a product apparently of like quality. 

The discovery of domestic raw materials from which this important 
peculiar product may be made is a noteworthy event. In order that 
both Government and private interests may hereafter be independent 
of foreign sources of supply, further investigations should be con- 
ducted to determine the availability and locations of the proper alge 
on our coasts as well as the suitability of other species than those 
used in the experiments already made. 

ACTIVITIES OF THE BIOLOGICAL LABORATORIES. 

The situation with regard to the marine biological laboratories 
remains distinctly unsatisfactory. The anomalous salary conditions 
make it hopeless to secure and retain a competent scientific staff, 
and the positions are generally vacant. While the stations at Beau- 
fort, N. C., and Key West, Fla., have been virtually nonproductive 
during the past year, it has nevertheless been necessary to incur ex- 
penditures for maintaining the property. It has not, however, been 
practicable to prevent deterioration of the properties without more 
drastic curtailment of activities in other directions than seemed con- 
sistent with the accomplishment of a reasonable measure of public 
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service. The Woods Hole (Mass.) laboratory was in operation with 
u small scientific staff in the summer of 1920, but it was impracticable 
to reopen it in the summer of 1921. 

In the last annual report (pp. 22 and 62) reference was made to 
the new building nearing completion at the Fairport (Iowa) station. 
The building was occupied in August, 1920, and has been found ex- 
cellently suited for the purposes of fishery investigations. On two 
occasions during the year it was the scene of conferences of national! 
scope for consideration of questions affecting the conservation of 
resources of interior waters and the application of scientific studies 
to that end. Both conferences, but particularly the one held June 
8-10, 1921, brought together persons of varied interests from many 
States and were most helpful in affecting interchange of ideas and 
promoting harmonious action to the end that more care may be taken 
to insure the permanency of fishery resources. 

PROPAGATION AND DISTRIBUTION OF FOOD FISHES. 

OUTLINE OF THE WORK. 

The fish-cultural activities of the Bureau are directed to the main- 
tenance of the existing aquatic resources of the country and the de- 
velopment of new sources of supply by the stocking of barren waters 
and the introduction of useful species into waters to which they were 
not indigenous. In this work the Federal Government operates 
along the same lines and with the same object as do many of the 
States. Five distinct functions are involved in this service, namely, 
the collection and fertilization of the eggs of food fishes, the incuba- 
tion of the eggs in hatcheries, the feeding and rearing of the young 
of certain species, the distribution of fishes (and, in some cases, 
eggs) for planting in suitable waters, and the rescue of fishes from 
landlocked flood waters of the Mississippi Valley. 

The principal source of the fish eggs handled by the Bureau con- 
tinues to be the commercial fisheries, in which vast numbers of eggs 
that would otherwise be sent to market in the fish and be a total loss 
are obtained for hatching purposes by experienced spawn takers. In 
the case of some important fishes, notably, but not exclusively, the 
salmons of the Pacific coast, where commercial fishing does not ex- 
tend to or is not permitted in the spawning areas, the ripe fish are 
caught in seines or traps and their eggs are removed, the object 
being to bring about a higher percentage of fertilization than is 
possible under natural conditions and to afford to eggs and resulting 
young protection from enemies and physical fatalities during and 
immediately after the hatching period. Eggs in noteworthy numbers 
are obtained also from domesticated fish held from year to year in 
ponds at the stations. 

No material increase in the scope and magnitude of the fish-cultural 
work was possible during the year. With the available operating 
funds remaining the same, the most careful scrutiny of expenditures 
and the closest application of employees to their duties have been 
required to maintain the service at its existing standard of etticiency. 

The fish-cultural operations in 1921 were conducted in 33 States, 
Alaska, and the District of Columbia, and the output reached every 



1D REPORT OF THE COMMISSIONER OF FISHERIES. 

State and Territory. The number of fingerlings handled was 226,- 
589,545, fry aggregated 3,626,262,730, and the fertilized eggs assigned 
to State hatcheries or planted on the natural spawning grounds of 
the respective species numbered 1,109,637,180. The following table 
gives a summary vf the output of each species: 

SuMMARY, BY SPECIES, OF THE OUTPUT OF FISH AND FisH Hees DuRING THE 
FiscaL YEAR 1921. 

Species. Eggs Fry. Fingerlings. Total. 

{ =- 

CGS (5 BE PRS EL Ce SN LENS Pea ea ta ae eee a 35, 257, 070 35, 257, 070 
COED Sinan aes Ws Seine ce eee nape cere ey Mearns | sy oe 106, 043, 000 3, 918, 580 109, 961, 580 
H a4bLags | be) Sis] oped Sune ape A ae OS eee Sa eet a5 108, 307, 000 1, 645, 835 109, 952, 835 
Shades sect: ene ee che ste aetncie ape oiags ee ne Ie Ec io 82,192, 270) hace suo ee sts 32, 792, 275 
Ds RICE oe ee ANS UM aR bad heels Kai ee ASPCTS O00: tee eten ne eee 43, 815, 000 
Whitefish i2ceah. 0 hbo le las Lacory epee 181,650,000 | 238,800,000 |..........-..- 420, 450, 000 
CISCO RUINS CORDA WES Tem emu TeaMe 186,510,000 | 89,800,000 |.............. 276, 310, 000 
Silver'saln on Noa ee ee ee aera does in chepsiete ister area eet 600, 000 6, 486, 150 | 7, 086, 150 
Chinook salmon 5.22). . 27.02¢328-~4 63... | GE780L000 | . He 5 ee 32, 780, 765 39, 560, 765 
Sockeye salmon. (epee Nee te ee 350,000 | 38,778,500 | 30, 434, 500 69, 563, 060 
COV eb ba ests 1h nV) 0 ves ee tay SR Vane gy EH ow ae Cole RES ANU A a PE ae 7, 000, 000 19, 436, 400 26, 436, 400 
Sfeclhteadisalmon seme sou neime sn aa ue eel 493, 000 38, 810 2,928, 915 3, 460, 725 
Atlantic salmon! {e032 eee See Lent sesceinese el cama soeleee a 1, 387, 000 280 1, 387, 280 
Wandlocked! cali orgies fue meee Ree tnaes 575, 000 208, 115 124, 250 907, 365 
Rainbow trout. eeu he ence san fee ee 2, 553, 240 414, 100 3, 872, 225 | 6, 839, 565 
Blackspotted*trowtes 2.2 esas. che etek ste 4 820, 000 3, 899, 100 1, 000, 300 5, 719, 400 
och®beventtroehoseu st penta ke osecekn dese cmewecl becuse meaen cena meee ncemeeas 64, 000 64, 
Tak etrout ee ee eee a ccesasiceesen ees 2, 824, 000 16, 563, 300 208, 500 19, 595, 800 
Brooktrougheyiey cet ty. Geko. enw es 856, 890 3, 642, 330 7, 559, 625 12, 058, 845 
Gra ylieee e ce hye op MINS Oe a tele Sy con, cee ear 1, 400000") Sees ee aaa 1, 400, 000 
melt. ew: BNA EE cht Ce Se eu SS AS 2 ae 600, 000 73, 000,1000) Sekieas ease S28 7, 600, 000 

Rikeand pickerel ec aso ciom os he ten ob cee lems ese |= carioe se cee eee aeeeepemecmers 540, 510 540, 510 
IHTresSh= water “Gree yo sacs ao oc eee ee ee | eee ee creas wall ate econ tea 34, 080 34, 080 
Crappiee.. ae ema ssh hi Behe Se eR ee a Ee eae neta: Lie se 37, 303, 900 37, 303, 900 
largemouth) blackbassi tes sanccsee eee tne Laaleehocee ence oes 585, 050 1, 221, 905 1, 806, 955 
Smallmouth black bass. .2 45 Wet PSPS 0a eh Ue SN BLO 303, 700 54, 590 358, 290 
ROCK DaSS oa ye Moi co assed chen eche tate tie otteccl seis a areicne | os ae ts iene MR reece eae 108, 305 108, 305 
Watt oth bass? i eae ene ke Ni earth PERE NS cv al eee ee ae 100 100 
Sunfish): e345. soe ye ceeatt Pier de ey ee) Plea A UA ev tees er 30, 371, 475 30, 371, 475 
Pike perch soo hs ooo 8 os bos oases eee es aon 296, 475, 000 57, 385, 000 108, 515 353, 968, 515 
Yellow perch ees ft. COO y eae 12,000,000 | 176,369, 450 6,166,435 | 194,535, 885 
Wihhibelinass: 22205, See oe ge a eS Cn ae ae ig Ge Tae ae ee 27,170 27,170 
Stripeddbass: east Ss eens a Cee ee aac ae ober ne | we secaeae toes 2ONTS4AA000 ii] Ai csec eee ee 20, 184, 000 

Odea S80 Sl EE oy ENR heed fe ning 208, 800,000 | 175,341,000 |.......---.--- 384, 141, 000 
Pollock< Sita the. 352 bee ee ee ee NE Ge cee 455) 066, 000|eate ba: sees 455, 066, 000 
Haddocki Bway ee. Oh a Sore ee eS 188, 940,000 | 271,880,000 |..........-... 460, 820, 000 
Wan teriHound er Shite ae. adres le eee, ee eye ee eee | At 768,660,000 )1| meat aoe h se ook 1, 768, 660, 000 
POLLO CELA ten eee eh Smee kee Sey Sartre {ie COAT ONOOO!| Ran eats ere Beeoeek ence 19, 410, 000 
Miscellaneous fishes). jo s3-%- ieee ol. 2th 8s Hobe Gree Ve oN Seine od ose 4,935, 165, | 4, 935, 165 

Total ye YA ek Se see tet SIAL oh 1, 109, 637, 130 |3, 626, 262,730 | 226, 589,545 | 4,962, 489, 405 

As compared with 1920, there was a general increase in production 
of nearly 200,000,000. Species handled in larger numbers were white- 
fish, cisco, alewife, chum salmon, blackspotted trout, brook trout, 
carp, pike perch, yellow perch, striped bass, and haddock, while the 
output of catfish, buffalofish, shad, various Pacific salmons, lake trout, 
cod, and pollock was less. 

DISTRIBUTION OF FISH. 

The increased cost of railroad transportation has been accompanied 
by no increase in the funds available for the distribution of fishes and 
has necessitated curtailments. The five special railroad cars that 
were in commission during the year traveled 85,060 miles and de- 
tached messengers in charge of minor shipments of live fish traveled 
385,988 miles in planting fish in public waters and in filling upward of 
9,000 special applications. The cars were employed principally in 
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distributing fishes of the interior waters, which are assigned on re- 
quests of individuals, fish associations, State fishery officials, and 
officers of the National Park Service and Forest Service. Fishes rep- 
resenting the commercial species are usually planted on the Bureau’s 
initiative on the spawning grounds from which eggs are derived and, 
in some instances, in barren waters where the conditions favor the 
development of new and promising fisheries. 

In the Bureau’s estimates of appropriations for the fiscal year 1923, 
under the item for the propagation of food fishes, there has been in- 
serted a clause which is intended to bring to the attention of Congress 
the desirability of instituting a new policy in the distribution of fish 
produced at the Government hatcheries or obtained in the course of 
the regular operations. This clause provides that the Secretary of 
Commerce may make a reasonable charge for fish supplied for plant- 
ing in any waters in which the public is not allowed to take fish. 

RELATIONS WITH THE STATES IN FISH CULTURE. 

The numerous States engaged in fish culture are laboring for the 
same purposes that actuate the Bureau in its operations within the 
respective States. The field is large, the need for very extensive work 
is nearly everywhere apparent, and there is no conflict of authority or 
duplication of effort between the States and the Federal Government. 
Under the cooperative arrangements that. have been made the practi- 
cal efforts of one agency supplement and augment those of the other, 
with maximum benefit to the public. 

The Bureau acknowledges invaluable assistance afforded by the 
States during the past year, resulting in reduced expense, augmented 
output, and increased efficiency in stocking waters. Joint occupation 
of productive collecting fields and the use of State hatcheries for the 
incubation of eggs provided by the Bureau, the young fish being 
planted by the State in local waters in accordance with previous plans, 
have continued to be features of the interrelations with the States. 
In the fiscal year 1921 the fish commissions of 28 States were assigned 
tish and eggs, as set forth in detail in the following table: 

ASSIGNMENTS OF FISH AND F1IsH EGGs To STATE FISH COMMISSIONS DURING THE 
FiscaL YEAR 1921. 

{All figures are for eggs unless otherwise indicated. Fingerlings are designated @ and fry b.] 

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

California: Chinook salmon .......... | 3,000,000 || Iowa: 
Colorado: Rainbow trout.............. 50,000 || aeetroutece oa oe ele se 50, 000 
Connecticut: Brook trout.-.-........... a 52, 000 || HAIN DOW CLOWE sss ste Set cus ee 62, 000 

aho: x Maine: 
Blackspotted trout.........-..-.-- 50, 000 i hake trots i032 s2202sseee 50. 000 
Landlocked salmon. ......--.-.-.- o ral Landlocked salmon..............- 475, 000 
Rainbow trout. 2-2-2... i332 H <7’ 000 || Maryland: 
TD rancher wu Sh ton he, 500. 00 Wisco: 255.7 300, 000 

meee ne ye Lake trout.. 4, 000 

Bigeki pass. £21) Sey wae ct). a 200 Pike perch... -| 1,000, 000 
AUS SEewe alk wih @ dy cae coe te a 25, 300 RAL DOWMLOUt Se ac cen ccs can cae 150,000 
Crappie_.....-....-. a5, 800 Whitefish..... as Bae Mae esa 100, 000 
Drum....2.. 2... 175 || Massachusetts: Rainbow trout........ 50, 000 
Pickerel....... a 410 || Michigan: 
Pike perch.... a 250 Landlocked salmon..............- 10,000 
Rockibass-<.. eu a 500 || AKORTOUG.)5% 5S Set Sook ss ve ce | 1,000,000 
Sesh FS LPP EAS PR IE ee 4 26, 325 || Pike perch. Kb LSVAU ee Ek ee 223, 200, 000 
Winnie PASS: .2 20 eo vera coe) os. ai7s | Sith he es eee ee Oo ee ee 200, 000 
IWenTeHSiiese cle Se eee look 500, 000 WHE Gist a. sete concen wee ccc oer | 20,000, 000 
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ASSIGNMENTS OF FISH AND FisH Eaes To STATE F1sH ComMMISSIONS, ETC.—Con. 

State and species. | Number. | State and species. Number, 

Minnesota: | Oregon: 
Black Dass. c ore ee eee a9, 340 | Chinook'salmons2. nis Pens ahr. | 3,650,000 
Catfish! G0 Seer ye nes See ae | a6, 800 | Rainhowrttoude! scscec 2 os bc ecee 604, 940 
Crap pic tae Ames ssshans cee wee «5,200 || Pennsylvania: 
Sunfish? 5. 2222S aie eee ee a5, 200 | Chinookisalmon 22.2 S)io¢niicl. a 10, 000 
Steelhead salmon.....:-....../.-2. 70, 000 CISCO: 332. < he ee ee ee 65, 000, 000 
Yellow perctits¥ 35 oe. eee a 2, 250 Laketrout....7i:4. 20 Fa beik Oo 50, 000 

Missouri: Steelhead salmon..............-... 30, 000 
Risin DOWAtLOU Ge cee esc cee eee a 100 | Wihitelishse cose cme nena eee 10, 000, 000 
Stanifksh SALA Tee eee Ee a 100 || South Dakota: 

Montana: Brook trout: o.com acne cee | a 2,100 
iBlackspotied tTOultss. o-een tees 350, 000 Rainbow trout... 2262.94. 18-1 | a 3,000 
Rainbowstrouts ..22) 5. - 37228 pe 150,000 |} Tennessee: Rainbow trout............ 55, 000 
Steelhead salmon.................. fos000, ||" Uta Makeitrout.s:* --- 2.2 4-ees nee 50, 000 

Nebraska: Vermont: 
Brook tEoW tae cf 345. eae a 32,900 aketroitwcjciasc-6 saecc Stewie ae 25, 000 
Rainbow trout. /:...22. 521i i! a 30,000 Landlocked salmon-..-........-... 20, 000 

Nevada: Rainbow trout-.-............. 50, 000 | Pikewperchs: 5 cessh: -cagswoceeces | 14,700, 000 
New Hampshire: | Steelhead salmon -... 32 .s25-222--2 25, 000 

Landlocked salmon............--- 20, 000 Vell ow sPereh. piers deck eee | 12,000, 000 
oakesnowti 52 2S -cisicie ners seen eee 25,000 || Washington: 
iPiketp enchia ee Sone eee 2,000, 000 | Blackspotted trout................ 75, 000 
IWRC OR SIS tater taser Nios sergem eee 250, 000 Rain bowatOl ins cstoe ce ceoeen eres 75,000 

New Jersey: Pike perch............... 1, 000, 000 | Steelhead salmon.................. 49,000 
New York: Wyoming: 

CiSCOR AE Aa 28a cca es caeae 104, 410, 000 | BIACKbasss oe aos eae eee 5 a 2,150 
Lake troutesc sek ee .--| 1,500, 000 Blackspotted trout........ Sy 100, 000 
Landlocked salmon.........- aM 100, 000 Brook itiToutiess <n | 100, 000 
Steelhead salmon.......... Tend 199, 000 Catfish Si ibis teal § a1, 200 
Wihitefishis ste b Lescglac. - ...| 29,200, 000 | Rainbow trout... om 309, 800 

Ohio; eWihiGelishe= sem oascmeasee oe cee 23, 640, 000 | Smolteesscee cs sacencceeeeeractecss 200, 000 
Oklahoma: a 

J 100, 000 484, 114, 740 
aim DowstTOwba Ys. sook o ee eae ee b 41, 000 | ANC) 2) Eye RA Ae AO a a 236, 575 

a 8,000 | b 41, 000 
IVGCK:PASSl ote Soe stuiacesieebeeieon a100 | 

In realization of the great and growing need for more adequate 
laws for the protection of food and game fishes in various parts of 
the country, the Bureau has been in communication with the fishery 
authorities of a number of States. Attention has been directed in 
certain cases to the lack of suitable laws or to the lack of stringent 
enforcement of the laws, and the States have been reminded of the 
stipulation made by Congress in connection with the annual appro- 
priation for the propagation of food fishes, which prohibits the ex- 
enditure of funds for hatching or planting fish in any State where, 

in the judgment of the Secretary of Commerce, inadequate protection 
is afforded the particular species handled. In every instance the 
response to the Bureau’s communication has shown a desire on the 
part of the States to bring about any needed reforms in fishery 
legislation, and there is reason to believe that some States that have 
been derelict in this matter will enact new and better laws in the 
near future. It has been the Bureau’s policy not to summarily recom- 
mend the discontinuance of fish-cultural work in any State, but to 
use every proper influence to bring the States in line for the main- 
tenance of their fish and other aquatic animals. 

The shad hatchery at the head of the Chesapeake Bay, near Havre 
de Grace, Md., closed by the Secretary of Commerce in 1917 for 
reasons fully set forth in published reports, has been definitely 
abandoned, as the State gives no indication or intimation of an in- 
tention to meet the conditions imposed by law. The equipment and 
machinery have been transferred to other stations, the major build- 
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ings have been razed, and the lumber therein has been used in con- 
struction work elsewhere. 

Mutually profitable cooperative relations have continued between 
the Bureau and the Dominion and provincial fishery authorities of 
Canada. The collecting of spawn of the whitefish and the cisco in 
the Great Lakes has thus been facilitated, and an exchange of trout 
eggs for Atlantic salmon eggs has been effected. 

COOPERATION WITH FISH-PROTECTIVE ASSOCIATIONS. 

A matter of great interest in connection with the fish-cultural 
work in interior waters is the rapid increase within recent years in 
the number of fish-protective associations throughout the country. 
Generally speaking, these organizations are composed of the leading 
citizens of the community, and the influence they exert in maintain- 
ing the fishery resources of the minor waters and in securing a proper 
utilization of those resources is most beneficial to the public at large. 
They make a practice of securing the services of men of experience 
in the stocking of local waters with fish life, and in some cases they 
maintain, at their own expense, ponds in which to rear to a larger 
size consignments of young fish obtained from State and Federal 
hatcheries for planting in public streams, ponds, and lakes. Another 
important service rendered by such organizations is the respect they 
inspire for the State fish laws, as most of them advocate adequate 
protective laws and their rigid observance by their members and the 
public. The Bureau has been pleased to cooperate with such organi- 
zations in the stocking of local waters with the most suitable kinds 
of fish. The cooperation has had the effect of reducing the expense of 
distribution and of increasing the chances of survival of the fishes 
planted. 

HATCHING OF RIVER FISHES OF THE ATLANTIC SEABOARD. 

Hatcheries for the commercial fishes of the Atlantic coast rivers are 
located on the Penobscot River in Maine, the Potomac River in Mary- 
land and Virginia, and Albemarle Sound and Roanoke River in 
North Carolina. 
A full discussion of the circumstances attending the artificial 

propagation of Atlantic salmon on the Penobscot River was con- 
tained in the last annual report. The disinclination of the Bureau to 
continue paying to Penobscot fishermen a bonus for the careful 
handling of adult salmon purchased from them resulted in the refusal 
of many of them to sell their fish to the Bureau. The local collection 
of Atlantic salmon eggs was therefore considerably smaller than 
usual, but it was augmented by the receipt of 600,000 eggs from Cana- 
dian hatcheries, in return for which the Canadian Government was 
furnished an equal number of eggs of the black-spotted trout and 
rainbow trout. While it is probably true that the careful handling 
of salmon taken in the weirs involves a small amount of extra work 
to the fishermen, this is believed to be more than offset by the benefits 
accruing to them from the hatchery. Hence, the Bureau feels justi- 
fied in discontinuing the payment of this so-called bonus. ‘Jnder the 
existing arrangement each fisherman receives the market price for his 
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fish at the time of delivery, and to avoid constant weighing an aver- 
age weight of 114 pounds per fish has been established as a basis for 
computing the cost, this being conceded by the fishermen as a very 

fair average. The fish thus purchased are released immediately after 
their eggs are secured, and they undoubtedly return to the river in 

appreciable numbers in subsequent years. The point of greatest 1m- 
portance, however, is the salvage of a very large percentage of the 
immature spawn contained in the fish at the time of capture for 
market. 

The shad hatcheries on both the Potomac River and Albemarle 
Sound were adversely affected by peculiar climatic conditions that 
prevailed during the spring of 1921. In the former field the first 
eggs were taken on March 22, the earliest recorded date for spawn- 
ing shad on the river. This premature spawning was undoubtedly 
brought about by the warm weather and consequent high water-tem- 
peratures prevailing in the latter part of February and in March, 
the minimum water temperature recorded at the Potomac River sta- 
tion during March being 40° F. An unfavorable reaction was occa- 
sioned by the abnormally cold weather in April and early May, when 
the season was brought to a close. Equally unsettled weather pre- 
vailed in the Albemarle Sound region, and to this fact, together with 
the very extensive fishing operations permitted in the sound, the re- 
duced output of the station is due. 

Tt should not be necessary to emphasize the great need for imme- 
diate restrictive measures if the shad is to be saved in the few remain- 
ing rivers where the run still persists in sufficient volume to be com- 
mercially attractive. The subject has been a prolific source of dis- 
cussion, but the various States most intimately concerned and re- 
sponsible for the conditions have apparently made no progress toward 
ameliorating the situation. It is pertinent to note that the weather 
which was so unpropitious for the hatcheries actually favored a large 
catch of fish in the pound nets in the lower reaches of Chesapeake 
Bay and Albemarle Sound. 

Very good results attended the initial attempt to propagate the glut 
herring or alewife on Albemarle Sound, and over 55,000,000 eggs 
were collected for the Edenton hatchery and nearly 44,000,000 fry 
were produced. The hatching of striped bass on the Roanoke River 
was conducted as usual in the spring of 1921, and, notwithstanding 
unfavorable weather, the collection of eggs, amounting to 24,620,000, 
was larger than in any previous season. 

PROPAGATION OF COMMERCIAL FISHES OF THE GREAT LAKES. 

The most important commercial species of the Great Lakes—white- 
fish, cisco, lake trout, and pike perch—were handled along the custom- 
ary lines, and, with the exception of the lake trout, all showed a 
satisfactory increase in output as compared with the previous year. 
This increase was made possible largely by favorable weather con- 
ditions, although in the case of the cisco the egg collections were 
greatly augmented by the receipts from new fields in the Canadian 
waters of Lake Ontario. 

The need of a hatchery at some point on Saginaw Bay to take care 
of the immense numbers of pike perch and yellow perch eggs avail- 
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able in that field and now going to waste was again demonstrated by 
the collection of upward of 277,000,000 eggs of the former species. 
Owing to the lack of hatching facilities most of these eggs had to be 
sent to the State hatchery at Detroit for development. 

In response to the continued demand for Government aid in main- 
taining the supply of carp in the western end of Lake Erie, large 
numbers of eggs of that important fish were obtained for hatching 
in cooperation with the Ohio fishermen. 

PROPAGATION OF THE PACIFIC SALMONS, 

Hatching and rearing of the Pacific salmons are conducted in Cali- 
fornia, Oregon, Washington, Idaho, and Alaska, and all of the five 
species, together with the steelhead, are usually handled, although in 
the past fiscal year no eggs of the pink salmon were secured. 
There was a good run of chinook salmon in the Oregon and Calli- 

fornia fields, and the only reason for not obtaining record-breaking 
collections of eggs was that very heavy floods occurred at the height 
of the spawning season, permitting the escape of the fish that were 
being held below the racks. The floods were especially severe in Cali- 
fornia, interrupting all, railroad and highway travel for a number 
of days. The work was therefore a practical failure at all points in 
those States. 

At the new location on Snake River, Idaho, a collection of 6,000,000 
chinook eggs from the spring run of salmon was made. The floods 
in this region during the fall of 1920 were in sharp contrast to the 
conditions encountered during the preceding fall, when the prevail- 
ing drouth and low-water stages in the spawning streams were such 
as to seriously handicap the work. 
Owing to the limited funds available for salmon work in the 

Washington field, the two substations closed last season were not 
reopened. The run of chum salmon in Hood Canal was considerably 
larger than last year, thus permitting increased egg collections at all 
the Federal stations in that region. This outcome is attributed to 
less extensive commercial fishing as a result of the decided drop in 
price. The operations at Baker Lake were even more favorable than 
last year, and the collection of sockeye salmon eggs, amounting to 
nearly 12,000,000, was the largest since the establishment of the sta- 
tion more than 20 years ago; these eggs were taken from 3,645 fish. 

The experiment recently undertaken at the substation at Quinault 
Lake for the purpose of demonstrating the relative efficiency of 
artificial propagation and natural reproduction has been temporarily 
postponed, as it was found that many of the fish passing through the 
counting weir were being gilled in the 4-inch mesh webbing used in 
its construction. Approximately 12,000 fish had been counted before 
the necessity for discontinuing the work became apparent. 

At the Yes Bay (Alaska) hatchery no egg collections whatever 
were attempted during the fiscal year, and fish-cultural work was 
restricted to the incubation of a limited number of eggs transferred 
from other points. This course was necessitated by the condition of 
buildings, water-supply system, and equipment. In order to prevent 
complete deterioration of valuable property, extensive repairs and 
improvements were required. No special appropriation for this 
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purpose was allowed by Congress, and the allotment ordinarily made 
for the regular operations of the station had to be devoted to upkeep 
of the plant. 

There was again a large run of sockeye salmon into Litnik Lake, 
on which the Afognak station is located, and while the ege collec- 
tions were not equal to the previous year’s, when the hatchery was 
filled and additional eggs were taken for incubation in gravel boxes, 
the shortage was caused by the occurrence of floods during the spawn- 
ing period rather than to any diminution in the run of fish. 

As evidence of the trend and progress of salmon culture on the 
Pacifie coast, it may be noted that of the 124,484,000 salmon planted 
by the Bureau in the last fiscal vear 92,066,000, or over 71 per cent, 
were of the fingerling size. 

CULTIVATION OF FISHES OF INTERIOR LAKES AND STREAMS, 

The diversified and widespread fish-cultural work addressed to the 
food and game fishes of the streams and minor lakes of the interior 
has been conducted along the usual lines. The principal species in- 
volved are various trouts, landlocked salmon, black basses, crappies, 
sunfishes, and buffalofish. One of the fishes in this class most in 
demand and most desirable for planting over a wide range of coun- 
try is the eastern brook trout. The production at all the trout. 
stations is not sufficient to meet the demand, and recourse has been 
had to private hatcheries for supplies of eggs. The high prices now 
asked for such eggs, however, have necessitated a curtailment of pur- 
chases, and the shortage has been augmented by a poor take of eggs 
in Colorado, usually one of the most productive fields. The situation 
emphasizes the desirability of developing as rapidly as possible the 
proposed brook-trout station in the White Mountain National Forest 
at a site that has been made available to the Bureau through the 
courtesy of the Forest Service and the State of New Hampshire. A 
large part of the preliminary work connected with this project has 
been completed, surveys have been made, a road constructed, tele- 
phone line installed, a portion of the pond extension site cleared, and 
a temporary dam constructed. The officers of the Forest Service 
have rendered valuable assistance in the accomplishment of this 
work, but the station can not be fully developed and put in opera- 

tion until additional funds are provided. The special appropria- 
tion requested for the purpose seems very small when compared with 
the results that may reasonably be expected from such an under- 
taking. 

Successful results attended the fish-cultural activities of the sta- 
tions in the Rocky Mountain region, with the single exception of the 
Colorado field, where the work was adversely affected by the in- 
clement weather and the serious difficulty in transporting the eggs 
from the isolated field stations. Good collections of rainbow trout 

eggs were made in Madison Valley, Mont., notwithstanding the 

continuous cold and stormy weather prevailing throughout the 

spawning season. Aside from other valuable assistance rendered 

by the Montana Game and Fish Commission, the Bureau is indebted 

to it for its entire output of grayling. The work in the Yellowstone 
National Park was of a satisfactory nature, and upward of 2,000,000 
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young blackspotted trout were returned to its waters during the 
season. ‘The Glacier National Park hatchery was well stoc ked with 
eggs poner from other hatcheries and produced therefrom an out- 
put of over 2,000,000 fry and fingerlings of the brook trout, rainbow 
trout, blackspotted trout, and erayling, in addition to approximately 
450,000 fingerlings which were on hand at the close of the year. 
Under the handicap of exceedingly difficult natural conditions suc- 

cessful rainbow trout collecting operations were conducted in Wyo- 
ming on Sage Creek, Lost Creek, and Canon Creek, the two last 
named being in fields which have never heretofore been exploited. 
The results “obtained, despite the very limited means available, ap- 
pear to demonstrate ‘beyond question the wisdom of establishing a 
permanent collecting station on Sage Creek in order that the w ork 
may be handled in a manner in some degree commensurate with the 
otential value of the field. This stream 1 is a tributary of the North 
latte River, and as the other streams mentioned are within a few 

miles of it the eggs obtained from them and from other collecting 
points in the Pathfinder reclamation project could be assembled and 
incubated in a properly equipped hatchery on Sage Creek. 
_ The efficiency of the Spearfish (S. Dak.) ‘station has rec ently been 
increased as the result of an arrangement with the city authorities of 
Spearfish. Under the provisions “of a long-term lease the Bureau 
has secured without cost all surplus water from a reservoir lately 
constructed by the city. While this arrangement is satisfactory and 
gives the station an ample amount of w ater during the greater part 
of the year, with a surplus most of the time, the supply falls to a 
minimum during summer, when unusually large amounts of water 
are used for domestic purposes. In order, therefore, to provide 
against a shortage of water for the work at any season, it will be 
advisable to provide a storage reservoir for emergency use. A suit- 
able reservoir can be constructed at small cost ‘by placing a dam 
in a canyon on property adjacent to the Bureau’s reservation, and 
with this additional outlay the station would be assured of an ade- 
quate water supply for an ‘indefinite period of time. 

In the propagation of the domesticated rainbow trout the results 
show continued improvement as to both quality and quantity of eggs 
and fry. Small consignments of eggs taken from wild rainbow 
trout at the western stations have been transferred to the eastern 
hatcheries from time to time to maintain the virility of the brood 
stock, and by this means no difficulty whatever is experienced in pro- 
ducing this species in sufficient numbers to mect all requirements. 
Recent anatomical studies of the rainbow trout conducted by the 
division of scientific inquiry have disclosed a number of facts relating 
to the reproductive organs of the female fish that have heretofore 
been overlooked or were not understood at the hatcheries and may 
have an important bearing on fish culture, especially with regard 
to the manipulation of spawning fish. The experiments were con- 
ducted at the Wytheville (Va.) station, and preparations have been 
made to continue them indefinitely at the Erwin (Tenn.) station, 
or until the problems involved can be fully worked out. The scien- 
tific division has also rendered assistance in overcoming the mor- 
tality which usually occurs among adult trout at spawning time. 
A careful examination of specimens of trout dying during that time 
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has revealed the cause of death in many cases, and remedial measures 
have been suggested to the superintendents of trout stations. 

Efforts to find a satisfactory food for young salmonoid fishes at a 
lower price than the expensive meat products in general use have 
been continued. Canned herring milt has been found to have some 
value when used in combination with meat, but used alone it has not 
yielded good results, as it appears to lack some important require- 
ment of a full meat diet. 

Climatic conditions during the 1921 nesting season of the basses 
were very unfavorable for a large output of fish. A period of 
unseasonable warmth in March unduly advanced the spawning 
season. This was followed by a cold spell in April and variable 
weather in May, such conditions appearing to prevail all over the 
country. A sudden fall in water temperature invariably causes 
spawning bass to desert their nests, with a subsequent loss of the eggs 
deposited. The bass output was therefore curtailed at practically 
all stations, and at some of them it was a complete failure. 

In cooperation with the fishery authorities of Minnesota, investi- 
gations were made with the view of determining the feasibility of 
making collections of pike-perch eggs in the Rainy Lake region of 
that State. Operations were conducted at two sites, and eggs to the 
number of 13,680,000 were obtained as the Bureau’s share of the 
returns. 

On the Atchafalaya River, in Louisiana, 96,440,000 eggs of the 
buffalofish were taken between February 27 and March 25, 1921, the 
collections being materially reduced below those of the preceding 
year by the short spawning season and the small numbers of fish 
available. These unfavorable conditions are attributed to the late 
rise in the river, which, occurring in January, acted as an incentive 
to the fish to pass by their usual spawning grounds and seek more 
inaccessible spots in the denser portion of the flooded swamps. ‘The 
catch of fish along the river was reported by local fishermen to be the 
smallest since 19138. 

Taking advantage of an opportunity to save eggs of buffalofish 
and carp on the Mississippi River at Bellevue, lowa, and Lynxville, 
Wis., during the spring of 1921, the Bureau collected 68,267,000 eggs 
of the former and 42,712,000 of the latter species, all of them being 
secured from fish caught for the market by commercial fishermen. 
The eggs were fertilized and immediately planted on the spawning 
grounds in the river. 

HATCHING OF MARINE FISHES. F 

Operations in this branch were conducted at the usual points in 
Maine and Massachusetts and were addressed to the cod, pollock, 
haddock, winter flounder, and pole flounder. The weather through- 
out the spawning season of the various species was favorable, result- 
ing in the taking of eggs of better than average quality at a lowered 
cost of production. There was a reduction in the number of cod and 
pollock eggs taken as compared with the previous year. A rather 
sharp decline in the price of pollock deprived the local fishermen of 
an incentive to pursue the fishery, and the catch at Gloucester fell 
off about 70 per cent. The collection of eggs for hatching purposes 
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was necessarily affected, as the only source of supply is the fish 
caught for market. As against more than 954,000,000 taken in 1920, 
the past season’s collections reached only 650,000,000. 

The shortage in cod eggs may be ascribed to somewhat similar, 
though not identical, conditions. The body of cod on the shore 
grounds appeared to be smaller than usual, and as the market price 
of haddock offered more lucrative employment for the fishermen 
comparatively few boats engaged in the cod fishery. Egg collec- 
tions of this species in the Gloucester field amounted to 210,040,000, 
while 214,702,000 were secured from brood fish held at the Woods 
Hole hatchery. Haddock eggs to the number of 629,120,000 were 
obtained for the Gloucester station between January 22 and April 29, 
1921, this number exceeding the previous records for that species. 
Weather conditions were generally favorable for flatfish propaga- 

tion, and the egg collections at all stations aggregated 1,980,291,000, 
an increase of 175,000,000 over the previous year. High water-tem- 
eratures occurring toward the latter part of the season in the Woods 
ole region and an unusually early ending of the spawning in Maine 

vaters were factors in curtailing the take of eggs. 
The artificial propagation of the pole flounder (Glyptocephalus 

cynoglossus) was undertaken by the Bureau for the first time dur- 
ing the past year. The presence of this fish in New England waters 
has long been known, but, because of its peculiarly small, soft mouth 

it was not taken by fishermen on the hand lines and trawl lines com- 
monly used. With the coming into general use of the otter trawl in 
the shore fisheries of the section the pole flounder has made its ap- 
pearance in the markets in constantly increasing numbers, and be- 
cause of its food value and excellent flavor it commands a ready mar- 
ket at a high price. With the view of encouraging and assisting a 
new and growing industry an experienced spawn taker was detailed 
to investigate the spawning habits of this species. A close watch 
was kept on the fish landed at the markets during April and May, 
but no fully matured eggs were found until May 22. From that date 
to the end of June 19,410,000 eggs were collected, fertilized, and 
planted on the spawning grounds, and several small lots were taken 
to the Gloucester hatchery for observation. The eggs are semibuoy- 
ant, nonadhesive, and about 0.05 of an inch in diameter, measuring 
approximately 462,000 to the fluid quart. Those placed in a Chester 
jar for incubation did not survive, but the freer circulation of the 
McDonald tidal box appeared to meet their requirements. It is be- 
lieved that the hatching of this fish can be profitably extended during 
the coming season. 

RESCUE OPERATIONS IN MISSISSIPPI VALLEY. 

The salvaging of food fishes in the overflowed waters of the Mis- 
sissippi and Illinois Rivers has continued to be a prominent adjunct 
of the fish-cultural service. In the 1920 season, as early as the water 
stages would permit, this work was begun and continued without in- 
termission as late as weather conditions were favorable. Owing to 
the persistence of high water much beyond the usual time, many 
millions of young fish, which under ordinary circumstances would 
have been left to perish in isolated pools and sloughs, were able to 
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return to the main river channels. The permanent employees of the 
Bureau, supplemented by a force of temporary men, were organized 
mto units equipped with boats, seines, and vessels for holding the fish, 
and the most productive river sections were systematically covered 
in the manner fully described in previous reports. When the opera- 
tions were brought to a close on November 10, the number of fishes 
rescued and replanted had reached 120,656,420, consisting of catfish, 
buffalofish, carp, black bass, sunfish, crappie, and other food fishes 
of the region. 

The striking results, undoubted benefits, and low cost of this work 
commend it to everyone familiar with it and warrant its extension 
over all parts of the Mississippi Valley where flood waters become 
cut off from the main streams. There are both opportunity and need 
for the annual salvaging of untold millions of food fishes in this 
region, and the Bureau has noted with great satisfaction the passage 
by the House of Representatives of a bill giving formal recognition 
of this intensely practical work and making financial provision for 
enlarged facilities and personnel for its prosecution. 

DISTRIBUTION OF MOSQUITO-EATING FISHES. 

The fish-cultural service has been called on to supply lots of the 
mosquito-eating fish Gambusia for consignment to foreign countries. 
The fish were collected at several southern stations and were desired 
because of the success that has attended their employment in this 
country in eradicating malarial mosquitoes. 

In response to requests from the League of Red Cross Societies, 
with headquarters in Geneva, Switzerland, shipments of these little 
minnows were made to Italy and Spain, and pursuant to a request 
coming through the usual] diplomatic channels, a consignment was 
furnished for the Government of Argentina. A lot supplied to the 
international health board was destined for Porto Rico. All these 
fish were intended to be used in antimalarial work. 

Inasmuch as the top minnows can be grown in the reserve ponds 
of various southern stations or-collected in near-by waters at little 
or no expense, it seems proper for the Bureau to be in position to 
meet reasonable demands for this fish, especially in view of the active 
participation of the Bureau in recent campaigns for the eradication 
of mosquitoes by the use of this species. 

ARTIFICIAL PROPAGATION OF FRESH-WATER MUSSELS. 

Under the general direction of the fisheries biological station at 
lfairport, Iowa, extensive work has been done, as heretofore, in the 
propagation of pearly mussels native to the Mississippi River and 
tributaries. During the fiscal year 1921, 169,740,050 glochidia, or 
larval mussels, in a condition of parasitism on fishes, were liberated 
in public waters, as compared with 183,021,720 in the previous year. 
The fish hosts used for inoculation with glochidia were salvaged from 
overflowed waters, chiefly in the vicinity of Fairport, Iowa, and New 
Boston, Ul. The number of fishes rescued was 976,550, of which 
40,020 were adults, and the number infected with the glochidia of 
appropriate mussels before being liberated was 50.268. 
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Two species of commercial mussels were handled in this work, the 
Lake Pepin mucket (Lampsilis Tuteola) and the river mucket 
(Lampsilis ligamentina), the last being propagated in only limited 
numbers. The infected fish were liberated in Lake Pokegama, Minn.. 
and in the Mississippi River at the following places: Lake Pepin, 
Minn. and Wis.; Minneiska, Minn.; Lynxville, Wis.: Fairport, 
Towa; New Boston, Ill.: and Lake Keokuk, Iowa and Ill. Opera- 
tions were not conducted in Arkansas as in previous years, owing to 
the impracticability of obtaining the necessary labor and equipment. 
The cost of mussel distribution, including overhead station expense, 
was $0.0581 per thousand, as compared with 80.0562 in 1920 and 
$0.0689 in 1919. 

Following is a detailed tabular statement of the number of larval 
mussels of each species deposited in the stated places: 

| | 
ee Ae | Lake Pepin | Mote Locality. Mucket. aildeae Total. 

Lake Pokegama, Minne...........04.--22-- nae: oy ee LAU el ae eT ae | 77,781,750 | 77,781,750 
pao Riv er at apa ch tage SRO OO ACEIS ES OEE ESE RABE Se eee | 44, 128, 800 +4, 128, 800 

ot aot geeecepe | 2,153, 000 
4,196,300 | 4, 446, 300 

14,300 14,300 
| 98158, 850 28, 158, 850 
| 13, 057, 050. | 13, 057, 050 

| 167,337,050 169, 740, 050 
| 

In order to supplement the efforts of the Bureau in increasing the 
supply of pearly mussels on which the pearl-button industry depends 
and to demonstrate the possibilities of mussel propagation in con- 
nection with the extensive operations in rescuing food fishes, the 
National Association of Button Manufacturers offered to cooperate 
with the Bureau by providing men to accompany each rescue crew 
on the upper river and to inoculate all fishes with the glochidia of 
the Lake Pepin mucket, the most important of the local mussels, 
Seven agents of the button manufacturers cooperated with seven 
crews working under the direction: of the superintendent of the 
Homer (Minn.) station, and during October and November inocu- 
lated nearly 6,000,000 fish with glochidia, estimated to number up- 
ward of 478,705,000. Material cooperation of this nature by an 
association of business men is a source of gratification to the Bureau 
as evidence of a cordial spirit and of faith in the practical value of 
the service rendered in the propagation of river mussels. 

RELATIONS WITH THE FISHERY INDUSTRIES. 

SUMMARY OF CONDITIONS AND ACTIVITIES, 

For several years the American fishing industry has been ex- 
periencing a critical condition to which various factors have con- 
tributed. During the Great War there was a universal demand for 
increased food production. to which the fisheries responded by pro- 
viding augmented facilities for capturing and handling fishery 
products, “Immediately following the war the demand for and the 
consumption of fish declined sharply at home and abroad, and an 
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immediate curtailment in production became necessary before the 
program of expansion had been completed and while the costs of 
labor and materials were still advancing. Prices of fishery products 
for domestic use and for export fell and operations in many fields 
became unprofitable, Thus the fishing industry was one of the first 
to feel the necessity for postwar readjustments and to respond to 
that necessity. 

As instances of recent marked changes in the fishery industries 
it may be noted that the decreased production, of the New England 
vessel fisheries between 1918 and 1920 exceeded 25,000,000 pounds, the 
pack of sardines in Maine and California fell off 800,000 cases, and 
the output of canned salmon dropped 3,000,000 cases. The curtail- 
ment of operations in 1921 promises to be even greater in certain 
branches, as the trawler fleet of New England has been idle much of 
the time and a reduction of 50 per cent in the number of operating 
canneries is reported, and because of unsettled conditions in the oil 
and fertilizer trades a number of whaling and menhaden plants have 
been idle. As indicative of the trend of the great foodfish fisheries 
out of New England ports the landings during the first six months 
of 1921 compared with the same period of 1920 showed a decline of 
nearly 15 per cent in quantity and over 31 per cent in value, and 
the average price of all fish dropped from 4.6 cents to 3.68 cents 
per pound. The unfavorable situation has been further compli- 
cated by high transportation rates on fresh fish, which have dis- 
couraged shipments and shortened the distances over which it is 
pr acticable to send many of the low-priced fishes. It is to be said to 
the credit of the industry that it is striving wholeheartedly to meet 
the untoward conditions, to make sacrifices, and to practice such 
economies and to adopt such new policies as may be necessary to cope 
with the situation. 

Under these circumstances it is not surprising that there should 
have been a widespread public appeal to the Bureau for some kind of 
assistance. Without enlarged provision of authority and funds for 
work in this field the Bureaw’s ability to serve the industry has of 
necessity been limited. Nevertheless, 1t has been able to render prac- 
tical aid in numberless cases by suggesting ways and means for effect- 
ing improvements or economies in the methods of handling, manu- 

facturing, and merchandizing water products and by widely dis- 
seminating timely statistical ‘and other information for the use of 
fishermen. dealers, manufacturers, and consumers 

The following may be mentioned among the activ ities during the 
past vear: The initiation of a fisher y intellig gence service on the north- 
east coast for supplying information relative to the presence of 
schooling fish; the effecting of arrangements for an extended trial of 
seaplanes as an adjunct of the fisheries: the collection of information 
regarding the construction and operation of little-known types of 
fishing gear that are adapted for more general use in our fisheries; 
recommendations for improvements in the methods of handling and 
shipping fish as an aid to increased consumption and better prices; 
assistance to producers in securing and transporting materials, such 
as salt and barrels, required for immediate use at a time when fish 
were available; the practical application of methods developed in 
fish-salting investigations: the dissemination of information on the 
preservation of fish nets; the stimulation of the saving and use of 
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by-products of the fisheries, including the manufacture of fish meal, 
leather, and pearl essence; the initiation of a series of surveys of 
certain primary inland markets; and studies of the methods of con- 
ducting certain fisheries and their effects on the supply. 

The statistical inventories completed during the year included the 
vessels fisheries centering at Boston and Gloucester, Mass.; Portland, 
Me.; and Seattle, Wash.: the shad fishery of the Hudson River and 
the shad and alewife fisheries of the Potomac River; the sardine 
industry of Maine: and the fisheries of the New England States, 
There has been an increased demand for and use of the general statis- 
tical information gathered and published by the Bureau, and there 
is evidence of growing appreciation of the need of support for worthy 
conservation measures, the necessity for which is disclosed by the 
statistical data. <A full account of the activities of this branch of the 
service, with detailed tables and discussions of the results of various 
canvasses, is embodied in a report of the division of fishery indus- 
tries for 1920 (issued as Document No. 908). 

FISHERY INTELLIGENCE SERVICE. 

The daily patrols by seaplanes of the Naval Aviation Service of 
the menhaden fishing areas in Chesapeake Bay and along the coast 
between Assateague and Bodie Island Lights begun in June, 1920, 
were continued until October, when the Navy Department abandoned 
them on the ground that the experiment had fully demonstrated the 
commercial value of planes in this fishery. This service was very 
beneficial to the menhaden industry and was the first thorough test 
of the value of seaplanes in spotting schools of fish. Under the 
present unsettled conditions in the fish oil and fertilizer industries it 
is not. to be expected that a service of this kind will be established by 
the fishery interests. 
The Bureau has obtained the cooperation of the Director of Naval 

Communications and the Commissioner of Lighthouses whereby re- 
ports of the presence of schooling fish are transmitted daily by radio 
by the keepers of certain New England lightships to shore stations 
from which they are forwarded to the Bureau’s local agent in Boston. 
This service was begun about November 1, 1920. Reports of school- 
ing fish are forwarded to the Bureau’s local agents in Gloucester, 
Mass., and Portland, Me., by the Boston agent. Lightkeepers have 
reported the presence of such fish as mackerel, menhaden, and pollock. 
The subject has not received a sufficient trial to determine its prac- 
tical value to the industry or the desirability of extending it to in- 
clude a number of advantageously located lighthouses. 

STUDIES OF FISHERY METHODS. 

Descriptions and diagrams of little-known fishing gear, such as 
paranzella and lampara nets used in the fisheries of California. have 
been published for the information of the trade. The paranzella net 
has been used in the Mediterranean for a long period and was intro- 
duced into California in 1876. It is a heavy, strongly constructed 
net, intended for dragging the bottom chiefly in deep water. It is 
operated with steam and power boats in a manner similar to the otter 
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trawl, except that two vessels are required. The nets vary in length 
trom 25 to 35 fathoms, and the catch of food fish consists principally 
of flounders. The lampara net, used chiefly in the capture of sardines, 
anchovies, and other small surface fish, was introduced from the 
Mediterranean about 1900. It is fished at or near the surface, usually 
on dark nights, as these fish can more easily see the net in daylight or 
moonlight and avoid it, and may be operated by one or two boats, the 
net being laid around the school of fish after the manner of the 
purse seine. Studies of the methods of conducting the fisheries and 
of the effects of various methods of fishing on the supply are in 
progress. 

IMPROVEMENT IN HANDLING FRESH FISH. 

Fresh fish being a highly perishable commodity, whose delicate 
flavor and attractive qualities may be quickly impaired by improper 
handling, the first requisite to an increased appreciation of the value 
of such fish for food and to increased consumption is to improve the 
quality of the product offered to the consumer by the adoption of 
improvements in handling and distribution. The more important 
of these recommended by the Bureau are: The elimination of the pew 
or fork, and where its use is unavoidable or can not be immediately 
suppressed the employment of only a one-tined fork to be inserted 
into the head or tail but not in the body of the fish; the avoidance of 
needless bruising and rough handling; the prompt removal of the 
body heat by precooling, either on the vessel or at the landing wharf; 
the use of shallow boxes rather than barrels for shipping purposes, as 
fish in such receptacles keep longer and have better appearance; the 
use of an abundance of crushed ice to properly preserve the fish with- 
out unnecessary bruising; the observance of every precaution which 
will tend to retard deterioration; and to offer for sale only sound fish 
displayed in an attractive manner amid sanitary surroundings. The 
fish trade should exercise as much care in handling fresh fish as is 
now used in the handling of choice fruits. 

FISH-MARKETING SURVEY. 

Appreciating the lack of detailed information on marketing condi- 
tions existing in the larger inland distributing and consuming cen- 
ters, and believing that a survey of certain of these markets may 
yield information of intrinsic value to the fresh and frozen fish trade 
and aid in increasing the consumption of fish, the Bureau initiated 
such a survey in June, 1921, beginning with Louisville, Ky., a city of 
nearly 235,000 inhabitants. 
Among the items concerning which it is planned to secure informa- 

tion are the following: Lists of wholesale and retail dealers, indicat- 
ing the kinds of fish each handles; geographical sources of supply; 
available transportation facilities and rates; character of containers 
in which fish are received and reshipped; population and preference 
by nationalities for particular classes of fish; months of abundance 
of the leading species; opinions of the trade regarding trade pros- 
pects, etc. 

In the Louisville market less than 40 species of fresh and frozen 
fish and other aquatic forms are marketed. There are but 2 whole- 
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sale firms who also retail and 12 firms engaged solely in the retail 
business, half of whom are located on the same street. The disad- 
vantages of this centralization are counterbalanced in part. by the fact 
that a large number of grocers and butchers handle fish on Fridays. 
This market has a decided preference for fresh-water species and a 
prejudice against salt-water forms, which must be overcome by educa- 
tional means if the demand for salt-water forms is to be largely in- 
creased. The estimated consumption of fish is about 6 pounds per 
annum per person. 

INCREASING THE CONSUMPTION OF FISH. 

Owing to the lack of funds for continuing the demonstrations in 
fish cookery and in popularizing the less-used fishes, the operations in 
this field have been largely limited to the issuance of printed matter 
and its judicious distribution. Economie circulars and placards em- 
phasizing the food values, good qualities, and low prices of haddock 
and of pink and chum salmons were prepared for the use of the trade, 
as were also a poster and a leaflet recommending frozen fish. 

With the introduction of steam trawlers there has been a heavy in- 
crease in the production of haddock, the vessel landings at Boston and 
Gloucester in the 1918-1920 period being about double the landings 
for 1908-1910. The haddock catch in New England in 1919 amounted 
to 89,405,600 pounds, and the average price received for the fish was 
2.84 cents per pound. The haddock is taken in quantity throughout 
the year, can be distributed well if properly handled, and is an excel- 
lent white-meated fish similar to the cod. The demand for this fish in 
some of the inland markets is increasing, but the prejudice against 
marine fishes is a retarding factor. The economic circular contains 
31 recipes for cooking this fish. 

The consuming public has been educated to the high quality of red- 
meated salmon, but does not appreciate the excellence of pale-fleshed 
fish. While pink and chum salmons usually have less fat than the 
more highly colored forms, they contain as much tissue-building mate- 
rial. More than 3,250,000 cases of these fish were packed in 1920, and 
at recent prices they represent one of the lowest priced protein foods 
on the market. The Bureau has lent its assistance in educating the 
public to an appreciation of these fishes, which may be kept indefi- 
nitely when canned, are ready for immediate use, and may be pre- 
pared in many ways. 

The Bureau has encouraged the wider use of frozen fish, as freez- 
ing conserves fish in times of abundance and cheapness for use in 
times of scarcity, and as a rule fish are now frozen under excellent 
conditions. The printed matter distributed through the trade 
stresses the importance of keeping frozen fish at a low temperature, 
of never thawing and refreezing, of avoiding bruises and rises in 
temperature, and of buying the fish while frozen and placing them in 
an ice box or cool place for thawing before cooking. 

TECHNOLOGICAL INVESTIGATION. 

Owing to lack of funds for operation, the fishery products labora- 
tory in Washington City was practically idle during the year, and 
the temporary laboratory at San Pedro, Calif., was loaned to the 
California State Fish and Game Commission. 
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The practical application of methods evolved in the investigation 
of the principles of preserving fish with salt has been embodied in a 
report entitled “ Improvements in Process of Salting River Herring, 
Especially Adapted to Warm Climates” (issued as Document No. 
903). The report is based on the results of actual field tests in 
Florida designed to overcome the failures heretofore experienced by 
fishermen, and the fundamentals of the method, which should be fol- 
lowed wherever fish are to be preserved by salting in a warm tem- 
perature, are: Careful handling of the fish before “salting, thorough 
cleaning and removal of all blood, use of salt of a high degree of 
purity, and application of the salt in a dry state. 
A report on the preservtion of fish nets has been prepared and 

published (as Document No. 898). This important means of econo- 
mizing in the expense of nets has been largely neglected in this. 
country. In view of the fact that our fishermen employ gear to a 
value exceeding $15, 000,000, a large part of which is in twine, and in 
view of the increasing cost of “such netting such information is 
greatly needed and has been appreciated. The document sets forth 
the fundamental principles governing net preservation and gives for 
use those recipes which seem best calculated to serve the purpose of 
the fishermen. The Bureau has initiated some additional studies in. 
net preservation which it plans to continue as opportunity affords in. 
order that the industry may benefit to the fullest possible extent 
through the application of desirable methods. 

For investigations in the refrigeration of fish the Bureau has a 
modern air-freezing plant with a sharp freezer capable of produc- 
ing a temperature of —40° and automatic carbon-dioxide compressor 
and controls; a plant for freezing fish in brine; a precision tempera- 
ture-measuring apparatus consisting of precision thermometer, 
Wheatstone’s ‘bridge, precision double potentiometer, conductivity 
apparatus, etc.; and a commercial apparatus for the experimental 
utilization of frozen fish. This equipment has been assembled and 
prepared for use in the conduct of investigations for which the trade 
lacks information as well as facilities. Tn view of the widespread 
interest in the industry in the freezing of fish in brine, this subject 
is to be investigated in detail, and considerable preliminary work 
has been completed. 

INCREASING THE USE OF BY-PRODUCTS OF THE FISHERIES. 

The Bureau has continued to aid in increasing the saving and use 
of the by-products of the fisheries with most gratifying results. It 
is inevitable that the year 1921 will show a heavy curtailment in 
production owing to unsettled market conditions. Fish oils now 
command about a fourth and fish scrap less than half war-time 
prices, while costs of operation and transportation have deciined 
but little. 
It is estimated that in 1920 the production of scrap and meal from 

all fishery products in the United States including Alaska was in 
excess of 125,000 tons. Of this amount the Pacific coast is to be 
credited with nearly 17,000 tons. As a result of the Bureau’s work 
on the Atlantic seaboard there was a large increase in the produc- 
tion of fish meal for stock-feeding purposes, and menhaden and 
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other interests are well pleased with the advantages accruing from 
the development of an additional outlet. The trade is energetically 
building up markets to care for the increased production. The 
Bureau of Animal Industry has continued its cooperation in the 
conduct of feeding tests and in educating farmers to the value of 
this commodity and is issuing a publication g giving the results of the 
feeding tests. There are numerous problems that have arisen in 
connection with the utilization of waste fish which should receive 
attention from the Bureau of Fisheries, and it is hoped that means 
for studying these may soon be provided. 
On the basis of reports published by the Bureau of the Census the 

production of fish and marine mammal oils in 1920 amounted ie 
8,803,574 gallons, distributed as follows: Menhaden oil, 3,676,453 
gallons; whale oil, 3,073,574 gallons; sperm oil, 416,737 gallons; 
— oil, 380,379 gallons; cod and cod-liver oil, 196,108 gallons; 
and all other, 1 060, 322 gallons. 

The fishery for sharks is developing satisfactorily despite un- 
settled conditions i in the fishery industry, and the number of persons 
and companies attempting to place the fishery on a permanent basis 
is increasing. Shark hides are being tanned into leathers which are 
excellent for shoes. bags, brief cases, collar boxes, bill folds, and 
similar articles. Wearing tests of shoes with uppers of shark 
leather indicate that such leather is fully comparable to the best 
grades of calfskin, and shark leather has been produced whose ten- 
sile strength exceeded 6,500 pounds per square inch. 

As the Bureau’s small special appropriation for work in this field 
has lapsed, the future aid that can be given this industry will of 
necessity be limited. With the establishment of the facts that high. 
rade leathers can be made from the hides and that the remainder 

of the fish can be converted into marketable commodities, the chief 
purposes of the Bureau’s assistance have been served. There is still 
need for information relative to the possible extent of the fisheries 
and areas and seasons of greatest abundance of sharks, but with a 
certainty of markets for ‘the products it is believed that private 
enterprise will be able to cope with the situation. 
Tt is worthy of report that a number of American manufacturers 

are now engaged in the manufacture of “pearl essence” or “fish- 
scale essence” from the scales of native fishes, such as the river 
herring. sea herring, and shad, and that considerable quantities of 
the scales are now being utilized for the purpose. In 1919, 5.2 tons 
of alewife or river herring scales, valued at $5,200, or 50 cents per 
pound, were so used in Massachusetts. and at present silvery scales 
are being saved by the Eapernen of Maine, Massachusetts, and Vir- 
ginia. 

FISHERY CONFERENCES. 

The Secretary of Commerce has adopted the practice of calling 
from time to time conferences of men interested in the upbuilding 
of the fishing industry. These conferences have been well attended 
and promise to mark an epoch in the history of the industry by es- 
tablishing closer relations between the industry and the Federal 
agencies ‘concerned and by affording a better understanding of the 
problems which the industry is attempting to meet, of the means 
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whereby Federal agencies can cooperate, and of the limitations be- 
yond which these agencies can not go. 

The first of these conferences, attended by about 30 men promi- 
nently identified with the industry from the Atlantic and Gulf 
coasts, the Great Lakes, and the Mississippi Valley, representing 
the fresh, frozen, salt, and canned fish trades, and the oyster, crab, 
shrimp, and menhaden industries, was held at the Department of 
Commerce on May 9 and 10, 1921. The conference in a formal 
expression of views emphasized the seriousness of polluted coastal 
waters as affecting the fisheries and the need for remedial legisla- 
tion; the effects of high transportation rates on the marketing of 
fish, especially of the lower-priced grades; the desirability of educa- 
tional work among all classes to improve the quality of fish marketed 
and increase the consumption of fish; and the need of closer coopera- 
tion for the protection of important migratory fish. 

The second conference, held on June 16, 1921, was called to con- 
sider measures for the prevention and control of water pollution 
and the protection of anadromous and shore fishes and other aquatic 
forms. It was attended by about 70 conferees, State fish commis- 
sioners, fish producers, and anglers from the Atlantic and Gulf 
coasts, as well as by Members of Congress and interested Federal 
departmental officials. The conference revealed a very great in- 
crease in the quantity of undesirable material dumped into our 
coastal waters in recent years, with impairment of their use for 
bathing and other recreation purposes and resultant damage to 
aquatic life, to which may be added the menace to our cities from 
fire due to oil on the water. There was indicated a general failure 
or inability of the States to cope with the many important and com- 
plex problems involved, and the demand for assistance from the 
Federal Government was practically unanimous. 

On the question of the control of migratory fishes there was a 
greater diversity of opinion, but it was the sentiment of the meeting 
that our anadromous fishes and certain shore forms require greater 
protection that may be attained through uniform State action, the 
Department of Commerce to use its best offices to the accomplish- 
ment of this end in an advisory capacity. ! 

NEW ENGLAND VESSEL FISHERIES. 

The Bureau, through its local agents, has collected detailed sta- 
tistics of the extensive vessel fisheries centering at Boston, Glou- 
cester, and Portland, which have been published in monthly and an- 
nual! bulletins. Two annual bulletins have been issued, one showing 
the catch by months, the other by fishing grounds. The number of 
trips and the catch at these ports were not so large as in the previous 
year, but there was a considerable increase in the total value of the 
products. There was a large increase in the fishery products landed 
at Boston during the year, but a decrease in the receipts at Gloucester 
and Portland. 

The fishing fleet at these ports during the calendar year 1920 num- 
bered 471 sail, steam, and gasoline-screw vessels, including 41 Ameri- 
can and 3 Canadian steam trawlers. These vessels landed at Boston 
3.342 trips, ageregating 118,558,902 pounds of fish, valued at $6,136. 
569; at Gloucester 2,381 trips, aggregating 46,740,296 pounds, valued 
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at $1,460,336; and at Portland 1,883 trips, aggregating 12,981,508 
pounds, valued at $630,108. The totals for the three ports were 
7,606 trips and 178,280,701 pounds of fresh and salted fish, having a 
value to the fishermen of $8,227,013. 

The foregoing totals include 54 trips—43 at Boston, 1 at Gloucester, 
and 10 at Portland—landed by 18 Canadian fishing vessels, amount- 
ing to 2.588218 pounds of fish, valued at $119,028. Of this quan- 
tity, 1,308,774 pounds, valued at $62,147, were landed at Boston; 
271,580 pounds, valued at $18,606, at Gloucester; and 1,007,864 
pounds, valued at $43,275, at Portland. As compared with the pre- 
vious year, there was an increase of 9 vessels and 15 trips but a 
decrease of 707,929 pounds, with an increase of $12,767. These fish 
were brought ito 7 Bont ports in accordance with an arrange- 
ment with the Canadian Government as an emergency war measure 
that granted reciprocal privileges to fishing vessels, by which Cana- 
dian fishing vessels were permitted to land their fares at American 
ports direct from the fishing grounds. Canadian vessels began to 
utilize this privilege in April, 1918. The arrangement was termi- 
nated by departmental order effective July 15, 1921. 
Compared with the previous year, there was a decrease of 663 trips, 

or 8.01 per cent, in the total number landed at Boston, Gloucester, and 
Portland, and of 18,200,569 pounds, or 9.26 per cent, in the quantity, 
with an increase of $678,630, or 8.99 per cent, in the value of the 
products landed. The only important species showing an increase 
in both quantity and value were halibut, mackerel, and swordfish. 
The catch of halibut increased 1,674,669 pounds, or 79.19 per cent, 
and $354,630, or 91.59 per cent; the mackerel catch increased 1,580,625 
pounds, or 27.66 per cent, and $215,852, or 39.44 per cent; and the 
catch of swordfish increased 1,648,942 pounds, or 186.80 per cent, and 
$281,834, or 132.71 per cent. The yield of cod decreased 3,108,838 
pounds, or 4.75 per cent, but increased in value $54,456, or 2.10 per 
cent; haddock decreased 7,436,708 pounds, or 8.99 per cent, and 
$53,886, or 1.92 per cent; pollock decreased 10,191,066 pounds, or 
54.34 per cent, and $118,387, or 31.11 per cent; cusk decreased 208,459 
pounds, or 10.10 per cent, and $14,099, or 22.67 per cent; and herring 
decreased 3,361,901 pounds, or 32.45 per cent, and $73,487, or 30.64 
per cent. The output of hake increased 381,880 pounds, or 8.80 per 
cent, but decreased in value $27,177, or 15.01 per cent. The New- 
foundland herring fishery had a decline of 404,753 pounds, or 11.55 
per cent, and $79,626, or 41.95 per cent. There were no tilefish 
landed at Boston during the year. In the various other species com- 
bined there was an increase of $53,897 pounds, or 20.66 per cent, and 
of $60,368, or 37.85 per cent. 

The fishery products landed at Boston, Gloucester, and Portland 
by fishing vessels each year are taken principally from fishing 
grounds lying off the coast of the United States. In the calendar 
year 1920, 78.88 per cent of the quantity and 79 per cent of the value 
of the catch landed by American and Canadian fishing vessels were 
taken from these grounds; 3.35 per cent of the quantity and 4.63 per 
cent of the value, consisting largely of herring, from off the coast of 
Newfoundland; and 17.75 per cent of the quantity and 16.36 per cent 
of the value from fishing grounds off the Canadian Provinces. New- 
foundland herring constituted 1.73 per cent of the quantity and 1.53 
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per cent of the value of the fishery products landed during the year. 
The herring were taken from the treaty coasts of Newfoundland and 
the cod, haddock, hake, halibut, and other species from that region 
were obtained from fishing banks on the high seas. All fish caught 
by American fishing vessels off the coast of the Canadian Provinces 
were from offshore fishing grounds. 
Haddock ranked first in the New England vessel fisheries in 1920, 

with a catch of 75,279,477 pounds, valued at $2,740,052. The yield 
of cod was 62,265,582 pounds, valued at $2,637,637. There was un- 
usual activity in the halibut fishery during the year. The catch of 
3,789,330 pounds, valued at $741,821, was the largest in five years. 
There was a large increase in the receipts of halibut at Portland, 
the catch in 1920 amounting to 1,159,973 pounds, the next largest in 
the past five years being 535,314 pounds in 1916. There has also been 
a noteworthy increase 1n the receipts of halibut at Boston in recent 
years but a decrease at Gloucester. The output of pollock was the 
smallest in many years, amounting to only 8,560,901 pounds, valued 
at $262,128, as compared with 18,751,967 pounds, valued at $380,515, 
in 1919, and 26,560,620 pounds, valued at $962,085, in 1918. The 
hake product amounted to 4,721,356 pounds, valued at $153,876, an 
increase of 381,880 pounds but a decrease of $27,177, as compared 
with the previous year. The yield of this species has been compara- 
tively small in recent years. The catch of other fish was as follows: 
Cusk, 1,854,739 pounds, valued at $48,070; swordfish, 2,531,669 
pounds, valued at $494,202; flounders, 3,637,774 pounds, valued at 
$166,895; and herring, 6,997,984 pounds, valued at $166,301. The 
herring output included 3,900,960 pounds, valued at $56,144, taken 
off the coast of the United States and landed fresh, and 3,097,024 
pounds of salted Newfoundland herring, valued at $110,157. 

The mackerel fishery in 1920 yielded 79,799 barrels of fresh fish, 
compared with 53,992 barrels in 1919, and 4,897 barrels of salt fish, 
compared with 7,007 barrels in 1919. The value of the catch was 
$671,310 for the fresh fish and $91,784 for the salt fish, an increase 
of $215,852 over the previous year. In 1921 the total yield of mack- 
erel up to July 1 was 33,632 barrels fresh and 3,148 barrels salted, 
compared with 60,842 barrels of fresh and 3,357 barrels salted for 
the same period in 1920. In the southern mackerel fishery the purse- 
seine vessels had a poor season and the gill-net vessels had only fair 
success. The weather most of the time was unfavorable for fishing. 
The seiners reported seeing more fish in the South than for many 
years. The weather was good on the Cape Shore, and this fishery was 
comparatively successful, three vessels making second trips. The 
fish were caught mostly at night and in small schools. The fish 
averaged large, and the fresh sold from 6.60 to 16 cents per pound 
and the salted from $12 to $13.50 per barrel. 

VESSEL FISHERIES AT SEATTLE, WASH. 

The fishing fleet at Seattle, Wash., during the year 1920 brought 
in 822 fares, consisting of 14,355,450 pounds of fish, having a value 
to the fishermen of $1,992,759, from the fishing grounds along the 
coast from Oregon to Alaska. The largest quantities were taken 
from Flattery Banks, off the west coast of Vancouver Island, and in 
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Hecate Strait. The products included 12,683,450 pounds of halibut, 
valued at $1,913,849; 950.200 pounds of sablefish, valued at $49,963 ; 
513,035 pounds of “ lingcod,” valued at $21,153; and 208,765 pounds 
of eehehehies valued at $7,794. Compared with the previous year, 
there was an increase of 152 trips landed and an increase of 704,430 
pounds, or 5.16 per cent, in the quantity, and of $462,475, or 30.22 
per cent, in the value of the products. The yield of halibut increased 
1,572,730 pounds, or 14.15 per cent, and $491,330, or 34.53 per cent, 
but there was a decrease in the catch of other species. Sablefish, for 
which there was an augmented demand during the war period, de- 
creased 603,400 pounds, or 38.83 per cent, and $24,327, or 32.74 per 
cent; “lingcod” decreased 209,965 pounds, or 29.04 per cent, and 
$3,280, or 18.42 per cent; and rockfishes decreased 54,935 pounds, 
or 20.83 per cent, and $1,248, or 13.80 per cent. 

The fishery products taken in Puget Sound and landed at Seattle 
by collecting vessels during the year aggregated 9,813,966 pounds, 
valued at $881,066. This quantity included 7,911,820 pounds of 
salmon, valued at $765,145, and the remainder consisted of herring, 
steelhead trout, smelt, rockfishes, flounders, crabs, and other species. 
Compared with the previous year, there was a net decrease in the 
products landed by collecting vessels of 1,995,484 pounds, or 16.89 
per cent, and $102,753, or 10.44 per cent, which decline was due to 
a large falling off in the catch of salmon. The decrease in salmon 
was, however, offset to some extent by a considerable increase in 
various less important species, 

SHAD FISHERY OF THE HUDSON RIVER. 

Figures gathered in a special canvass of the shad fishery of the 
Hudson River for 1920 indicated a reduction in the number of shad 
taken amounting to 40,986, or 45.38 per cent, and a diminished reve- 
nue to the fishermen amounting to $27,415, or 32.74 per cent, com- 
pared with the season of 1919. The persons engaged in this fishery 
numbered 368, an increase of 69 over the previous year. The equip- 
ment included 185 rowboats, valued at $10,011; 10 gasoline boats, 
valued at $2,050; 200 gill nets, valued at $23,710; 10 seines, valued 
at $1,655; and shore and accessory property valued at $2,925, the 
total investment being $40,351. 

The catch comprised 49,315 fish, or 199,844 pounds, valued at 
$56,309, of which 39,692 fish, or 157,715 pounds, valued at $43,882, 
were taken on the New York side of the river, and 9,623 shad, or 
42,129 pounds, valued at $12,427, were taken on the New Jersey side. 
The possibility of reestablishing a run of shad on a considerable 
scale in this river is still a matter of conjecture. 

SHAD AND ALEWIFE FISHERIES OF THE POTOMAC RIVER. 

The shad fishery of the Potomac River is of special interest to the 
Bureau owing to the long continuance of shad hatching operations 
thereon and the very active fishing that has been conducted in Chesa- 
peake Bay. Statistics for the season of 1920 showed a catch of 
529,358 shad, weighing 1,979,780 pounds, valued at $334,464. The 
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number of fish taken was 15,111 less than in the previous year. Mary- 
land fishermen are credited with wa 80,944 shad, weighing 302,237 
pounds and selling for $55,963, as eainst 448,414 fish, weighing 
1,677,543 pounds and valued at 4978 8501, taken by Virginia fish- 
ermen. 

The production of alewives or river herrings was 8,759,336 fish, or 
4,352,668 pounds, valued at $55,137, of which 7 681 61 fish, weigh- 
ing 3,813,780 pounds and having a value of $41,197, were taken “by 
Vir ginia fishermen. 
The combined fisheries for shad and alewives gave Ros ign ae to 

753 heres who used 451 boats, valued at $83,889 ; $ 271 pound nets, 
valued at $126,455 ; 211 gill nets and one haul seine, valued at $39,620; 
and shore ahd accessory property worth $1,375. 

THE FROZEN-FISH TRADE. 

From compilations made from the monthly memoranda issued by 
the Bureau of Markets it appears that fish frozen between January 
15, 1920, and January 15, 1921, aggregated 85,324,366 pounds. The 
quantity of halibut frozen was 10,625,029 pounds ; herring, 10,356,305 
state whiting, 10,208,755 pounds; salmon, 7 836, 620 pounds; cis- 
coes, 6,968,750 laa mackerel, 4,835,173 pounds; cod, haddock, 
hake, a pollock, 3,940,163 pounds; and squid, 3,252,720 pounds, 
with smaller amounts of other species. The maximum quantity in 
storage at one time during the year, amounting to 67,827,934 pounds, 
was reported on November ett and the minimum, amounting to 
90,284,470 pounds, on May 15, 1920. A study of the data over a 
period of several years ca eaten that the storage peak is reached 
about November 15 and the low point between April 15 and May 15 
of each year. 

FISHERIES OF THE SOUTH ATLANTIC STATES, 

Tabulated returns of the statistical canvass of the fisheries of the 
South Atlantic States concluded by the Bureau in 1920 indicate that 
p 1918 the industry gave employment to 15,046 persons, of whom 
8,036 were credited to North Carolina, 2,000 to South Carolina, 1,680 
to Georgia, and 3,330 to eastern Florida. Compared with the returns 
for 1902, there was a decrease of 8,406, or 35.84 per cent. The capital 
Inv ested. was. $7,423,971, distributed, as follows: North Carolina, 
$4,229,043; South C arolina, $221,251; Georgia, $769,998; and eastern 
Florida, &2.910,679. Compared. an 1902, there was increase of 
$4,432 822, or 148.19 per cent. The principal forms of apparatus 
employed in the fisheries were pound nets, gill nets, purse seines, 
haul seines, and otter trawls, the last- named device having been in- 
troduced in the shrimp fisheries about 1915. 

The products of the fisheries aggregated 332,614,123 pounds, w:th 
a value to the fishermen of $5,348, G16, distributed among the several 
States as follows: North Carolina, 210,501,750 pounds, $2,978,708 ; 
South Carolina, 3,746,932 pounds, $207,690; Georgia, 37,153 953 
DeUnGss $416,043 ; and eastern Florida, 81 211 488 pounds, $1, 746 AT. 
Some of the more abundant species arr anged in order of size of 
eatch were: Menhaden, 257,757,799 pounds, valued at $1,605,117; 
shrimp, 15,656,903 pounds, valued at $470,346; alewives, fresh and 
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salted, taken mostly in North Carolina, 15,185,585 pounds, valued at 
$412,067; mullet, fresh and salted, 11,757,318 pounds, valued at 
$508,044: oysters, 5,871,376 pounds, or 838,768 bushels, valued at 
$260,863 : squeteagues or sea trouts, 5,105,249 pounds, valued at 
$360,527; Spanish mackerel, taken mostly in Florida, 3.211.405 
pounds, valued at $232,355; cero and kingfish, credited mostly to 
Florida, 2,483,647 pounds, valued at $161.562, and spot, 1,692,775 
pounds, valued at $72,795. As compared with the Burean’s Korat 
for 1902, there was increase in the catch aggregating 226,168,051 
pounds, valued at $2,508,983. The large advance over previous 
years was mostly due to the greatly increased output of menhaden, 
the .1902 catch ‘amounting to only 18,862,000 pounds, as against 
257,757,799 pounds in 1918. The yield of all other species in 1902 
was 87,584,072 pounds and in 1918, 74,856,324 pounds. Other prod- 
ucts which have shown a noteworthy increase are cero and kinegfish, 
drums, Spanish mackerel, and shrimp. 

FISHERIES OF THE NEW ENGLAND STATES. 

A canvass of the fisheries of the New England States for the cal- 
endar year 1919 was completed early in 1921. The number of per- 
sons ascertained to be engaged in the fisheries was 30,767, credited to 
the different States as follows: Maine, 14,386; Massachusetts, 12,346 ; 
Connecticut, 2.289; Rhode Island, 1,646; and New Hampshire, 100. 
Compared with the returns for 1905, there has been a decrease in the 
number of persons employed of 6,572, or 17.60 per cent. The invest- 
ment in the fisheries of the different States arranged in the order of 
importance was as follows: Massachusetts $19, 111 269; Maine, $17,- 
544,969; Rhode Island, $2,249,536; Connecticut, $1,645,793; New 
Hampshire, $45,530 ; total, $40,597,097. This repr esents an increase 
of $18,066,577, or 80. ‘18 per cent, as compared with 1905. 

The yield for the region amounted to 464,339,870 pounds, valued at 
$19,838,657, distributed as follows: Massachusetts, 246.951,241 
pounds, valued at $10,859,746; Maine, 147,956,369 pounds, valued at 
$3,889,035; Rhode Island, 48,250,883 pounds, valued at $3.296.578; 
Connecticut, 23,652,647 pounds, valued at $1, 700,638 ; ‘and New 
Hampshire, 528,730 pounds, valed aut $92,660. The most important 
products were: Cod, er 917,535 pounds, valued at $3,597,891; oysters, 
19,337,374 pounds, or 2,762,482 bushels, valued at $2,617,020; lobsters, 
10 666, 706 pounds, valued at $ $2,550, 980 : haddoc k, 89,405,609 pounds, 
valued at $2,544,617; and mackerel, 15,785,012 pounds, valued at 
$1,562,088. Compared with 1905, there was a net decrease amount! ng 
to 12 943, 734 pounds, but a net increase of $5,654,452 in the first value 
of the products, 

SARDINE INDUSTRY OF MAINE. 

A complete enumeration of the sardine industry of the State of 
Maine was made by the Bureau for the calendar years 1919 and 1920. 
In 1919 the plants engaged in canning sardines numbered 53. The 
herring utilized amounted to 125,309, 415 pounds, valued at $852,450, 
and the pack of canned fish was 2 ‘450, 268 cases, valued at $11,933, ‘986, 
of which 1,902,430 cases, valued at $9, 327,665, were quarter oils... In 
1920 the plants numbered 50 and the herring consumed aggregated 
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104,700,010 pounds, valued at $767,141. The total pack was 1,877,757 
cases, valued at $7,435,056, of which 1,458,670 cases, valued at $5,- 
669,352, were quarter oils. 

FLORIDA SPONGE FISHERY, 

The sponge-inspection service, to make effective the law regulating 
the size of commercial sponges taken from waters off the Florida 
coast and landed at American ports, has been kept up throughout 
the year. The Florida sponge fishery appears to be maintaining a 
satisfactory equilibrium between the natural supply and the catch. 
It is regrettable that large quantities of small sponges barely meeting 
legal requirements continue to be taken. In the previous report at- 
tention was called to the large profit to be obtained if the small 
sponges were permitted an additional year’s growth. This seems to 
have been demonstrated during the year by the quantity of large 
sponges taken on certain bars that had not been fished for several 
years. The continued demand for the larger sizes has somewhat en- 
couraged the spongers to work in deeper water, say, from 9 to 12 
fathoms. Ifa period of rest and recuperation for the shallower bars 
can be secured for a reasonable period, the sponge fishery as a whole 
will be greatly benefited. 

The fishery has not escaped the fluctuations in value and general 
depression felt in other industries. The radical changes in price 
throughout the year, with considerable quantities of sponges re- 
maining unsold from time to time, have not tended to simplify the 
financing of operations, but with a gradually improving market and 
the high quality maintained in the sponges taken the future may be 
viewed without concern. 

INCREASED USEFULNESS TO THE FISHERIES. 

The Bureau has recently been extending to the fishing industry a 
larger service than ever before, but it falls short of the opportunities 
and has been unable to meet various obligations that naturally de- 
volve on the sole Federal agency charged by law with the duty of 
aiding the fisheries. 

With due regard for the utmost economy in governmental expendi- 
tures, and having in view the efforts which the industry should 
undertake on its own behalf, there has existed and still exists a real 
need for additional Federal aid to the fisheries such as the Bureau is 
able to render but which it can not undertake with its present facili- 
ties. In an industry yielding an annual harvest of 2,500,000,000 
pounds of products it is highly important from the standpoint of 
national welfare that the aquatic resources be utilized to the best 
advantage, and the Government would be amply justified in greatly 
increasing the appropriations that are available for such a purpose. 

Some of the technological work that the Bureau felt should be 
undertaken in behalf of the fisheries has been indicated in estimates 
of appropriations that have been submitted to Congress in recent 
years and in special bills on which the Department has made favor- 
able reports. At the present time an appeal is being made for an 
increase in the general funds for maintaining the division charged 
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by law with duty toward the fisheries, to the end that the unique 
fishery-products laboratory in Washington and the temporary lab- 
oratory on the California coast be operated for the solution of various 
technological problems, that statistical canvasses showing the condi- 
tion and trend of the fisheries may be prosecuted more frequently and 
more promptly, and that numerous field inquiries and investigations 
concerned with methods of taking, handling, preserving, and market- 
ing fishery products may be carried on. A special appropriation is 
requested for the conduct of investigations in the development and 
standardization of methods of preservation of Pacific coast fishes. 
When provision is made for enlarged investigations of wider 

scope, there will be required also such a readjustment of salaries as 
will enable the Bureau to secure and retain the services of persons 
properly qualified in the various branches and for an increased per- 
sonnel that will include an assistant in fishery trade practices, three 
fishery technologists, a technical machinist capable of operating and 
caring for the highly specialized equipment of the fishery-products 
laboratory, and at least three additional statistical agents. 

ALASKA FISHERIES SERVICE. 

EXTENT OF THE ALASKA FISHERIES. 

The 1920 salmon season had as its outstanding features a dimin- 
ished catch in southeast Alaska and an increased catch in central and 
western Alaska as compared with 1919; an increase in the number of 
canneries operated but an output of canned fish that was less than in 
each of the five preceding years; a decline in the business in mild- 
cured, pickled, and fresh salmon; and a very dull market for canned 
salmon, especially the cheaper grades, many lots of which were sold 
for less than the cost of production. 

The salmon taken in the Alaska fisheries in 1920 numbered 
65,080,539 fish, of which 32,112,611 were humpback or pink salmon, 
20,187,925 red or sockeye salmon, 10,113,677 chum or dog salmon, 
1,890,859 coho or silver salmon, and 775,467 king or spring salmon. 
Apportioned by geographical districts the catch in southeast Alaska 
was 33,096,640 fish, central Alaska 19,574,332 fish, and western 
Alaska, 12,409,567 fish. Comparing these figures with the returns for 
1919, it appears that there was a net increase of about 12 per cent; 
coho, chum, and king salmon were taken in less numbers and hump- 
back and red salmon in greater numbers. 

The canneries, which consumed the principal part of the salmon 
eatch, numbered 146, an increase of 12 over 1919. The pack of canned 
fish was 4,429,463 cases, with a market value of $35,602,800, a decrease 
of 154,225 cases and $7,662,549 from the previous year. The pack 
both of red and king salmon was larger and that of the other species 
was smaller than in 1919. 

Other salmon products were 1,857,800 pounds of mild-cure‘ fish, 
valued at $364,219 ; 964,400 pounds of pickled fish, valued at $104,873 ; 
1,916,595 pounds of frozen fish, valued at $161,143 ; 3,248,081 pounds 
of fresh fish, valued at $263,264; 244,840 pounds of dry-salted, dried, 
and smoked fish, valued at $40,785; 39,052 gallons of oil, valued at 
$16,370; and 1,778,000 pounds of fertilizer, valued at $88,382; giving 
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$36,641,836 as the total value of the products of the Alaska salmon 
industry in 1920. 

The halibut fishery ranks next to the salmon fishery, and in 1920 
yielded 7,506,763 pounds of fresh fish, valued at $1,034,380; 7,788,017 
pounds of frozen fish, valued at $692,343; and 720 pounds of canned 
fish, valued at $75. 

Products of the herring fishery consisted of 8,223,490 pounds of 
Scotch-cure fish, valued at $490,485; 344,619 pounds of Norwegian- 
cure fish, valued at $22,199; 3,602 cases of 1-pound cans, valued at 
$28,980; 681,067 gallons of oil, valued at $404,090; and miscellaneous 
commodities, valued at $357,860. 

The cod fishery yielded a catch valued at $1,117,464. The products 
of the shore whale fishery had a value of $562,302. Minor items were: 
Clams, $46,812; crabs, $1,740; shrimps, $49,123 ; trout, $13,662; sable- 
fish, $28,544; and miscellaneous fresh fish, $229. 

The entire Alaska fishing industry, exclusive of fur sealing, gave 
employment to 27,482 persons, represented an investment of $70,- 
986,221, and yielded products valued at $41,492,124. 
A detailed account of the extent and condition of the Alaska fish- 

eries in 1920 and of the activities of the Bureau under the laws and 
regulations for the protection of the fisheries is embodied im the 
annual report of the Alaska service for that year.* 

ENFORCEMENT OF FISHERY LAWS AND REGULATIONS. 

During the fishing season of 1920 the Bureau had in service for 
patrol purposes 13 vessels, and the same number was available in 
1921. For the 1921 season the persons engaged in connection with 
the enforcement of laws and regulations numbered 63, of whom 23 
were regular and 40 were temporary employees. 
A number of violations of the fishery laws were detected and suc- 

cessful prosecutions were made in the local courts. The Bureau is 
doing its utmost, however, to prevent violations by maintaining 
watchmen or guards at the mouths of salmon streams throughout 
the fishing season. In some instances the stream guards, being 
equipped with small power boats, are able to look after two or three 
streams so close together that their absence from any one stream 
will not be so protracted as to permit illegal fishing within the 
stream or inside the protected area at its mouth. It is the policy 
to discourage and prevent violations, for thereby not only are 
the expense and annoyance of prosecution avoided but, what is of 
ereater importance, the salmon which would have been killed through 
such illegal fishing are permitted to proceed to the spawning grounds, 
The extension of the stream-watchmen system will be made as fast 
as funds are available and shculd soon embrace every important 
salmon stream. 

Attention has been devoted during the year to the erection of addi- 

tional markers near the mouths of salmon streams to give fishermen 

notice as to the limits of the areas in which salmon fishing is pro- 

hibited. Suitably inseribed cloth notices have been posted con- 

spicuously, and thus far upwards of 200 of the more important 
salmon streams have been marked. 
PSR ate lah A Doe a Ty a ll hee are Ine Saal 

1 Alaska Fisheries and Fur-Seal Industries in 1920, by Ward T. Bower, agent, Alaska 

service (Bureau of Fisheries Doc. No. 999). 
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The systematic stealing of salmon from fish traps in southeastern 
Alaska was renewed during the 1920 fishing season but was less ex- 
tensive than in 1919. Some of the cannery owners augmented their 
force of watchmen and detailed fast boats to the special duty of 
protecting their traps from these marauders. It would seem that 
one of the most certain and effective methods of bringing this ne- 
farious practice to an end would be for cannerymen or other pur- 
chasers of salmon to establish definitely the source of fish offered for 
sale by independent boats. The suppression of this practice does not 
fall within the functions of the Bureau. 

Detailed instructions issued to the Bureau’s employees in Alaska 
on May 25, 1921, prescribed methods of observance of the close 
season for fixed fishing apparatus and the proper labeling of all 
apparatus, also the procedure to be followed in inspecting such 
apparatus and in reporting and prosecuting violations of the laws 
and regulations. 

PRIVATE SALMON HATCHERIES. 

The private salmon hatcheries in Alaska have been inspected. as 
required by law. In 1921 two such hatcheries were operated. One 
of these, on Naha Stream, liberated 17,875,000 red salmon fry in 
the fiscal year 1921, and the other, located on Hugh Smith Lake, 
liberated 18,913,000 red salmon fry in the same period. The total 
rebate of taxes on canned salmon, at the rate of 40 cents a thousand 
fry released by these hatcheries, amounted to $14,515.20. 

NEW SALMON-FISHERY REGULATIONS. 

In accordance with announcements duly issued, hearings were held 
at Cordova on October 5 and at Seattle on November 18, 23, and 30, 
and December 3, 1920, for the consideration of necessary changes in 
the regulations regarding salmon fishing in Alaska. The waters 
affected are southeastern Alaska, the region between Cape Spencer 
and Cape Newenham, including Bering and Copper Rivers, and the 
Kuskokwim and Yukon Rivers. As a result of these hearings the 
following order was issued on December 18, 1920: 

Hearings having been given, after due notice in accordance with law, for the 
purpose of determining the advisability of limiting or prohibiting fishing in 
certain waters in Alaska, and to amend or modify certain existing regu- 
lations, and all persons having had full opportunity to be heard, it is 
hereby ordered, by virtue of the authority vested in me by section 6 of 
“An act for the protection and regulation of the fisheries of Alaska,” ap- 
proved June 26, 1906, that until further notice all fishing for salmon, or other 
fishing in the prosecution of which salmon are taken or injured, in all herein- 
aiter-described waters of Alaska be, and is hereby, made subject to the following 
limitations and prohibitions in addition to the general restrictions already appli- 
cable by virtue of existing laws and regulations. ; 

1. Waters east of the longitude of Cape Spencer: 
(a) All fishing is prohibited in all salmon streams and their tributaries and 

lakes. 
(b) All fishing, except with purse seines and drift gill nets, is prohibited 

within 500 yards of the mouths of all salmon streams. 
(c) All fishing with purse seines and drift gill nets is prohibited within 200 

yards of the mouths of all salmon streams, and all fishing with purse seines 
and drift gill nets, as well as with all other apparatus, is prohibited within 500 
yards of the mouths of Chilkat River, Chilkoot River, Anan Creek, Hetta 
Greek, Sockeye Creek, and Naha Stream. 
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2. All fishing is prohibited in all salmon streams, their tributaries and lakes 
and within 500 yards of the mouths of such streams flowing into the Pacifie 
Ocean or Bering Sea between Cape Spencer and Cape Newenham, except as 
follows: 

(a) Fishing is permitted in Copper River and its tributaries in accordance 
with the terms of the order promulgated December 20, 1918, which order is 
eontinued in full force’ until September 1, 1921, upon which date said order of 
December 20, 1918, becomes of no further force or effect, and on and after 
September 1, 1921, and until further notice, all fishing for salmon, or other 
fishing in the prosecution of which salmon are taken or injured, in the Copper 
River, its tributaries and lakes, and within 500 yards of each mouth of the 
Copper River is prohibited. 

(0) Fishing is permitted at Karluk beyond the zone 100 yards outside the 
mouth of Karluk River where it breaks through Karluk Spit into Shelikof 
Strait. 

(c) Fishing is permitted in Ugashik River below a line extending at right 
angles across the Ugashik 500 yards below the mouth of King Salmon R’ver. 

38. On and after September 1, 1921, all fishing is prohibited in the Kuskokwim 
River, its tributaries and lakes, and within 500 yards of the mouth of the 
Kuskokwim for other than local use in Alaska. 

4. Fishing is permitted in the Yukon River and its tributaries in accordance 
with the terms of the order promulgated December 14, 1918, which order is 
continued in full force until September 1, 1921, on which date said order of 
December 14, 1918, becomes of no further force or effect, and on and after 
September 1, 1921, and until further notice, all fishing for salmon, or other 
fishing in the prosecution of which salmon are taken or injured, in the Yukon 
River, its tributaries and lakes, and within 500 yards of each mouth of the: 
Yukon is prohibited for other than local use in Alaska. 

5. The driving of salmon downstream and the causing of salmon to go ont- 
side the protected area at the mouth of any salmon stream are expressly 
prohibited. 

6. This order does not apply to persons taking Salmon with rod, hand line, 
or spear for their personal or family use and not for sale or barter. 

7. The waters of the Afognak Reservation are covered by presidential procla- 
mation of December 24, 1892, and the regulations promulgated by authority 
thereof are not modified or affected by this order, but remain in full force. 

8. All previous orders of the Secretary of Commerce imposing J’mitations 
or prohibitions upon fishing in the waters covered by this order, except as here- 
inbefore indicated, are hereby superseded. 

9. This order becomes effective January 1, 1921. 

Announcement has been made of hearings to be held in the fall of 
1921, as follows: Juneau, Alaska, October 19. and Seattle, November 
15, to consider further restrictions on commercial fishing in waters 
of southeastern Alaska, and at Seattle, November 17, in regard to 
waters of western and northern Alaska. 

In submitting to the Secretary of Commerce recommendations for 
the protection and maintenance of the salmon resources of Alaska, 
the Bureau is guided largely by the personal knowledge of conditions 
possessed by its staff of assistants regularly employed in Alaska or 
detailed thereto for special duty. The data that are considered cover 
both the practical aspects of the fishery and the biological situation 
as regards the salmon in given waters, and the established policy is to 
impose no greater restrictions on the fishery than are believed to be 
required for the perpetuation of the industry. In recent years very 
important and far-reaching investigations of the habits, age, growth, 
spawning grounds, etc., of the different species of salmon in different 
streams have been in progress, and the Bureau has been fortunate 
in retaining for this work the services of the leading authority on 
the Pacific salmons. 
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PROTECTION OF WALRUS AND SEA LION. 

Pursuant to the provisions of the act of May 31, 1920, which trans- 
ferred to the Department of Commerce the jurisdiction heretofore 
exercised by the Department of Agriculture with respect to the 
walrus and the sea lion in Alaska, the Secretary of Commerce ap- 
proved a new set of regulations governing the killing of these animals 
within the territorial limits of Alaska, and in a circular issued under 
date of April 21, 1921, promulgated the regulations and quoted from 
the Alaska game law approved May 11, 1908, extracts in regard to the 
walrus and the sea lion. The new regulations are as follows: 

WALRUSES. 

1. The killing of walruses for their tusks or hides, or both, is prohibited as 
being wanton destruction within the meaning of the act of May 11, 1908. 

2. The killing of walruses at their breeding places in Alaska is prohibited at 

all times. 
3. The killing of walruses throughout the territorial limits of Alaska is pro- 

hibited from May 1, 1921, to April 30, 1923, both dates included, except by 
natives for food or clothing or by miners or explorers when in need of food. 

SEA LIONS. 

1. The killing of sea lions on their rookeries or hauling-out grounds is pro- 

hibited at all times. 
2. The killing of sea lions is prohibited from May 1, 1921, to April 30, 1928, 

except by natives for food or clothing, or by miners or explorers when in need 
of food, or by anyone in the necessary protection of property, or while such 
animals are actually engaged in the devastation of runs of salmon. The killing 
of sea lions under any other circumstances than the foregoing will be deemed 
wanton destruction and punishable as a violation of this order. 

NEW LEGISLATION NEEDED. 

The act of June 26, 1906, which provides for the regulation and 
protection of the fisheries of Alaska, is obsolete in some of its fea- 
tures and in general is quite inadequate to meet the conditions that 
have existed for a number of years. The law is practically re- 
stricted to the salmon fishery, which, under its operation, has become 
so extensive that the salmon supply in certain waters has been seri- 
ously depleted and the future welfare of the industry and of the 
Territory is jeopardized. The law imposes no limit on the number 
of canneries and salteries that may be established and operated, the 
number of fixed and floating traps that may be constructed, the 
number of purse seines, haul seines, set and drift nets that may be 
used, the number of trolling boats and trolling lines that may be 
employed, the number and age of salmon that may be caught. Vari- 
ous restrictive features of the law have long since proved ineffective 
to prevent the capture of an undue proportion of the run of salmon 
in certain waters, and fishing operations in full compliance with 
law may be entirely incompatible with the welfare of the fishery. 

One of the most serious defects of the law is its failure to give 
sufficient protection to salmon off the mouths of spawning streams. 
The maximum distance from the mouth of a stream to which the 
jurisdiction of the Department extends is 500 yards. It is entirely 
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feasible to conduct fishing operations with various kinds of gear so 

actively beyond the restricted zone as to offset the effects of the 
protection afforded the salmon in streams and immediately off their 
mouth, and this, in fact, is occurring in various localities. A measure 

designed to meet this situation and furnish this limited relief pending 
the enactment of a new general fish law for Alaska is the bill (H. Rh. 

2394) which confers on the Secretary of Commerce jurisdiction over 
the fisheries for a distance of 3 miles off the mouth of any stream in 
Alaska and authorizes him to prescribe for such area the regulations 
deemed by him necessary or desirable to perpetuate the salmon sup- 
ply. The bill, which has received the indorsement of the Depart- 
ment, has been favorably reported by the House Committee on the 
Merchant Marine and Fisheries and 1s now on the calendar. 

The present law has no application to whales, crabs, shrimp, clams, 

and various other valuable products, and the taking of such animals 
is permitted without any restriction whatever. In the absence of any 
protection very extensive and valuable clam beds in central Alaska 
have been depleted, and other instances of the kind might be cited. 

FUTURE DEVELOPMENT OF ALASKA FISHERIES. 

While the salmon and halibut fisheries of Alaska will undoubtedly 
hold a dominant place for many years, the greatest development of 
the fishing industry is to be expected in other branches, particularly 
in the increased attention given to cod and herring, and ultimately 
to certain minor resources which are now almost untouched but 
which in the aggregate constitute a potential source of food and 
wealth that will mean much to the future welfare of Alaska. The 
herring supply of Alaska is possibly unsurpassed anywhere in the 
world, and there may be anticipated such a growth in herring fishing 
and herring curing that a formidable rival of the salmon industry 
may arise. Vast expanses of water in all parts of Alaska abound with 
bottom food fishes of a kind in good demand in other parts of the 
world, but their surface has remained practically unbroken by the 
boats of fishermen equipped to take such fishes. Substantial devel- 
opment may be expected also in the crab and shrimp fisheries. The 
Alaska shrimps are not surpassed elsewhere in size and quality and 
are undoubtedly destined to enter largely into commerce in a fresh, 
frozen, and canned condition. 

CONTROL OVER THE ALASKA FISHERIES. 

There has been the usual agitation for the transfer to the Territory 
of Alaska of the contro] over the aquatic and other natural resources 
that has heretofore been exercised by the Federal Government. 
The desire for this change of jurisdiction, while not entertained by 
a conspicuously large number of the representative people of the 
Territory, is a legitimate aspiration of those who hope.to see Alaska 
soon take her place as a sovereign State. As regards the fisheries, 
the feeling is quite generally prevalent among those having property 
interests that the time is not yet ripe for the assumption of the re- 
sponsibilities of statehood. 

While constantly dwelling on real and imaginary defects of the 
fishery administration, it is a fact that interests ostensibly friendly 
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to Alaska have successfully opposed all efforts on the part of the 
Department to have Congress give to Alaska a new fishery code 
adapted to the needs of the industry and have prevented the passage 
by-Congress of constructive measures that have received favorable 
action in committee after protracted hearings. 

It is the well-known desire of the Department to give to Alaska 
the most direct administration of the fisheries compatible with the 
requirements of law, and a large measure of independent action has 
been vested in the responsible representatives in various parts of 
the Territory. As a matter of fact, the fisheries of Alaska are now 
administered largely without reference to the Washington office, 
and the criticism properly made about the attempts at long-range 
control does not apply. With the exception of the power of appoint- 
ment to statutory positions which is vested in the Secretary of Com- 
merce, and the interpretation of questions of law which is vested in 
the Department of Justice, practically full authority without recourse 
to Washington is reposed in the Department’s agents charged with 
the protection of the fisheries of Alaska. Of the 68 persons em- 
ployed in the enforcement of law and regulation for the protection of 
the Alaska fisheries in 1921, 40 were regular residents of Alaska. An 
even larger proportion of appointments from Alaska would be made 
if suitable persons could be secured at the salaries that are available. 

ALASKA FUR-SEAL SERVICE. 

GENERAL ACTIVITIES AT THE PRIBILOF ISLANDS. 

The administration of the Pribilof Islands, with their dependent 
native inhabitants and with their valuable herds of fur seals and 
blue foxes, is one of the most important duties devolving on the 
Bureau. The material interests of the Government arise from inter- 
national relations having to do with the utilization of the fur seals 
and from the fact that the annual return from the islands is more 
than a million dollars. 

The affairs of the Government on the Pribilofs are managed by a 
staff of about 15 white people, augmented by more than 300 natives. 
These natives, the descendants of Aleuts taken to the islands by the 
Russians more than a century ago, are undoubtedly as well cared 
for as any other native people in Alaska. They are furnished food, 
fuel, clothing, shelter, and other necessities, and have the benefit of 
schools and competent medical supervision. In return they per- 
form most of the labor involved in taking and caring for the valu- 
able products of the islands and in maintaining the Government 
plants. They receive cash remuneration in proportion to the amount 
and grade of service rendered. In recent years the local force of 
able-bodied natives has been supplemented during the few weeks of 
the active sealing season by 30 native laborers from the Aleutian 
Islands. 

In 1920 a dentist was engaged to spend a few months at the 
Pribilof Islands. An excellent start was made in this much-needed 
field, for which special provision had never before been made. In 
order to continue the work thus inaugurated a dentist was sent to 
the Pribilofs in the summer of 192i; he will remain through the 
winter or until such time as his services are no longer required. 
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The important problem of housing the natives has received atten- 
tion, and improvements in the native dwellings on St. Paul Island 
will be made as funds are available. One additional dwelling on St. 
Paul Island was completed and occupied during the past year. 
School buildings and dwellings were repaired, a new shop and ware- 
house was built on St. George Island, extensions to the salt houses 
were made on St. Paul Island, additional roadwork was undertaken, 
and, in conjunction with the Navy Department, preliminary work 
in drilling an artesian well was done. The by-products plant on St. 
Paul Island was operated, and 8,759 pounds of seal meal and 5,271 
gallons of various grades of oil were produced. 

The Bureau’s vessel /%der has given valuable service in transpor- 
tation of supplies and persons between Unalaska and the Pribilof 
Islands, and also made trips to King Cove and Kodiak, While re- 
turning from the latter place in December, the Hider rendered note- 
worthy assistance in locating at Chignik the disabled mail boat 
Pulitzer, long overdue, whose passengers, crew, and mail were taken 
to Unga. Credit is due the master and crew of the Hider for this 
work, as well as for other hazardous voyages during the winter to 
the Pribilof Islands. 
Acknowledgment is made of courtesies extended by the Navy 

Department in the transportation of supplies and passengers on the 
Saturn from Seattle to the Pribilof Islands and in carrying seal- 
skins and fox skins on the return voyage of that vessel. The 
operation of the radio stations on St. Paul and St. George Islands 
has been of great value to the Bureau. The Bureau is also pleased 
to acknowledge numerous courtesies by the Coast Guard in the trans- 
portation of personnel and supplies upon vessels of that service. 

THE SEAL HERD. 

The 1920 census of the seal herd, taken as of date of August 10, 
indicated 552,718 animals of all ages, an increase of 28,483 over 1919. 
The census for 1921 gave 587,820 animals on the same date, an increase 
of about 35,000. The number of pups born in 1921 was 176,655. The 
seals killed from one census date to the next are not included in these 
figures. The 1920 enumeration was made by Dr. G. Dallas Hanna, 
who had been in charge of this work for several years; the 1921 census 
was placed under Edward ©. Johnston, who had participated in the 
work of the previous year. 
An innovation connected with the census in 1921 was the construc- 

tion of two runways 6 feet above the ground leading to observation 
towers on one of the large rookeries on St. Paul Island, where in for- 
mer years much difficulty and danger were experienced in making 
accurate observations on the large number of massed seals. To fur- 
ther facilitate the census, a number of concrete markers were prepared 
and placed on the rookeries at important points. 

The average number of cows per harem in 1920 was 41; in 1921 the 
average was 45. These figures are regarded as indicating a very satis- 
factory condition of the herd. 

Tn order that the Bureau might have the views and counsel of per- 
sons familiar with the fur-seal herd, an important conference was 
held in Washington on January 10, 1921, at which there were dis- 
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cussed methods and results of the seal census, the quota of 1921 and 
subsequent years, the length of the seal-killing season, etc. It was the 
sentiment of the conference that representatives of the interested 
nations should visit the Alaskan, Japanese, and Russian seal islands 
at an early date. 

In June, 1921, a representative of the Bureau authenticated at Sitka 
199 fur-seal skins legally taken by natives in the spring of this year, 
when the seal herd was migrating northward. A patrol of the seal- 
ing grounds was maintained by the Bureau’s vessels Murre and 
Avklet in the latter part of May, while the herd was in that vicinity. 

THE TAKE OF SEALSKINS. 

The number of seals killed under governmental supervision on the 
Pribilof Islands in 1920 was 26.648, of which 25,978 were taken 
during the regular season ending on August 10 and the remainder in 
fall and winter for the food purposes of the natives. Seals 3 and 4 
years old yielded 25.297 of the total skins secured. 

The quota of seals to be killed during the calendar year 1921 was 
tentatively fixed at 30,000. The first drives were made in June, and 
the season closed on August 5, five days earlier than usual, to avoid 
the risk of killing cows which about that time began to resort to 
the hauling grounds of the bachelor seals. The seals taken num- 
bered 22,546, mostly 3 years of age. The usual fall killing, beginning 
October 20, will add some hundreds to the skins available for sale. 
As a result of extensive experimental work in 1920 certain innova- 

tions and improvements in the taking and handling of fur-seal skins 
were developed and put into effect along practical lines in 1921. It 
was found that the highest grade of finished product could be secured 
by removing the pelt from the carcass with the least possible use of 
the knives, thus practically eliminating all cuts or flays on the under- 
side of the pelt previously unavoidable at times even by the most 
skillful skinners. This was accomplished by suspending the seal 
from a tripod, cuts being made around the flippers, head, and down 
the abdomen, and the skin then being simply stripped off the carcass. 
In continuance of the new methods. the skins are then blubbered and 
washed in sea water before salting, the experiments last season having 
shown the great advantage of washing the pelts. An improved 
method of spreading and stretching them at the time of salting has 
also been tried. By another year it is contemplated that all skins 
will be taken in accordance with the new and improved processes, for 
which special facilities have had to be provided. 

SALE OF SEALSKINS. 

In the fiscal year 1921 two public auction sales of fur-seal skins 
were held at St. Louis. At the sale on February 21, 1921, 10,120 skins 
brought $355,689, and on May 23, 1921, 10,060 skins were sold for 
$359,715, a total of $715,404. The lower prices received reflected the 
general depression in the fur markets of the world. 

At the sale on February 21, 1921, there were also sold i11 sealskins 
from the Japanese herd on Robben Island, representing the share of 
the United States in the skins taken in the years 1918 and 1919. The 
111 skins brought $3,434. 
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As a net result of the sales of fur-seal skins in the fiscal year 1921 
there will have been deposited in the Treasury of the United States 
the sum of $341,543.46. In addition to this amount the sum of $123,- 
058.42 has been set aside for payment to Great Britain and Japan as 
their share of skins to which they are entitled under the North Pacific 
Sealing Convention of 1911. 

FOXES AND REINDEER. 

A valuable natural asset on the Pribilof Islands are the herds of 
blue foxes. The animals have to be held in check, and the taking of a 
certain number of pelts each winter is desirable. Under the plan in 
effect on St. George Island, involving the systematic feeding of the 
foxes during the winter on preserved seal carcasses, the herd has in- 
creased steadily and further improvement may be expected. 

The foxing operations in the winter of 1920-21 were most satis- 
factory. Blue foxes to the number of 1,125 were taken for their skins, 
together with 14 foxes in the white phase. This is the largest num- 
ber of foxes taken since 1892-93, when 1,301 skins were reported by 
the lessees of the islands. . 

During the past winter 240 pairs of the best blue foxes entering 
the large trapping inclosure on St. George Island were released as 
breeders. 

The fox skins taken in the season of 1919-20, numbering 901 blues 
and 37 whites, were sold at public auction in St. Louis on February 
21, 1921. The price realized was $80,699, an average of $88.12 for 
blues and $35 for whites. 

The introduction of reindeer on the Pribilof Islands in 1911 has 
proved very successful. The original stock consisted of 40 animals. 
The most recent computation indicated 192 on St. Paul Island and 
125 on St. George Island, or 34 more than the number reported for 
the previous year. These figures do not include 53 animals used for 
food purposes during the intervening period. The herds are becom- 
ing more and more valuable as a splendid source of fresh meat for 
both the whites and natives. 

MISCELLANEOUS. 

SEMICENTENNIAL OF THE BUREAU. 

The Bureau of Fisheries attained the fiftieth year of its existence 
on February 9, 1921, having had its origin in a joint resolution 
passed by Congress on February 9, 1871. 

At the time of its establishment, and for many years thereafter, 
the Bureau was an independent commission and its duties were 
largely investigatory. Scientific investigation, the initial function 
imposed on the service by law, has remained a prominent branch of 
the work, recognized as an essential aid to fish culture and the fish- 
eries. From time to time in the early years Congress imposed new 
responsibilities and duties, and the growth was rapid. The collec- 
tion of statistics of the commercial fisheries, which was undertaken 
at an early date to meet a pressing national need, soon expanded 
into a comprehensive study of all phases of the fisheries which 
reached a high degree of progress in the second decade of the 
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Bureau’s existence, and in more recent years has been extended and 
amplified, with a view to supplying practical aid to the fishing 
industry. 

The early investigations of the food-fish resources of the coastal 
and interior waters of the country, undertaken in response to acts of 
Congress, convinced the first Commissioner that, with the control 
and regulation of the fisheries vested in the various States, an im- 
portant role for the Federal Government to play in the mainte- 
nance of those resources was in the field of artificial propagation. 
This soon became the most extensive branch of the service, and has 
continued to employ the most people and receive the largest appro- 
priations, but in the organization and administration of the Bureau 
fish culture has never been more than a coordinate division of the 
work. In 1910 there was imposed on the Bureau for the first time 
responsibility for the administration of protective laws, when the 
fishes and fur seals of Alaska were transferred to its custody. 

The early operations of the Bureau attracted to its service an able 
corps of men who became pioneers in various branches of fish cul- 
ture, aquatic biology, and fishery technology, and who gave to the 
work a trend and character which have continued to serve as a 
ouide. 
~ As evidence of the scope and character of the Bureau’s activities 
during the 50 years of its existence, there has been issued an analyti- 
cal subject bibliography of its publications from 1871 to 1920; 
inclusive. This document lists many thousand separate titles cover- 
ing the fisheries, fish culture, aquatic biology and physics, oceanogra- 
phy. fishery legislation and protection, etc., constituting the most 
extensive series of reports in this field ever published. 

NEW BUILDINGS AND IMPROVEMENTS. 

A yery satisfactory new fireproof building has been constructed 
at the Woods Hole (Mass.) station, under a contract awarded Jan- 
uary 6, 1921, for $51,000. The new structure replaces a storehouse 
and machine shop destroyed by fire and an old boiler house and 
pump house which had become so permeated with dry rot that it 
had to be demolished. From the special appropriation provided 
for this purpose the equipment, machinery, and stores consumed by 
the fire have been replaced, a salt-water filter has been provided, and 
various other improvements have been brought about. 

The balance of the special appropriation for the Bozeman (Mont.) 
station after the repairing of the superintendent’s residence was used 
for the purchase and erection of a bungalow for the foreman con- 
taining five rooms, a cellar, and a spacious attic. 

The new laboratory building of the fisheries biological station at 
Fairport, Iowa, has been completed and equipped and has been 
actively used for the purposes for which the station was established. 
Formal acceptance of the building from the architect and its dedi- 
cation to the service of the fisheries occurred on October 7, 1920. 
The structure, which replaces a frame building destroyed by fire in 
1917, is of concrete, stone, and brick, is about 100 by 50 feet, with 
three stories and basement, and is superior to the old building in 
respect to capacity, convenience, and serviceability. The normal ac- 
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commodations for 16 investigators may be increased as circumstances. 
demand. Among the useful features are a library, a chemical labora- 
tory, a photographic room, a museum, a mess hall and kitchen, and 
tank and aquarium rooms, in addition to offices. 

At the beginning of the year reconstruction work at the Baker 
Lake (Wash.) station was well under way, and though hampered 
by difficulties in transportation and by high prices of material and 
labor has progressed to a point where the station is again on an 
efficient working basis. In addition to the hatchery described in 
the last report a bunk house, sawmill, and workshop have been 
erected, all of which are of frame construction with iron roofs. 
Practically all the tools and appliances, including nets, seines, hatch- 
ery equipment, and furniture of all kinds, were destroyed and have 
been replaced. Communication with Baker Lake station is by means 
of pack horses over an 18-mile trail, and the large amount of heavy 
material needed in the reconstruction of the plant has made it neces- 
sary to undertake considerable improvements to the trail, including 
the rebuilding of bridges, corduroy work over swampy portions, 
and grading at other points. 

The construction work at the Yes Bay (Alaska) station has in- 
cluded the installation of a new water-supply system, the main line 
consisting of about 4,000 feet of 16-inch and 18-inch wood-stave pipe 
for conveying water to the hatchery and ponds, with 1,250 feet of 
6-inch pipe to supply water for domestic use and fire protection. 
New foundation timbers have been laid under the hatchery, the 
worn-out floors of the building have been replaced with new ones, 
240 hatching troughs and a 196-foot supply trough have been con- 
structed, and important repairs have been made to other buildings 
and equipment. 

VESSEL SERVICE. 

Owing to the Bureau’s inability to secure qualified personnel for 
investigation and research work, the operations of the steamers Alba- 
tross and Fish Hawk were restricted during the fiscal year. The 
Albatross (excepting one trip in connection with the Chesapeake Bay 
survey, when the Fish Hawk was in quarantine) was not actively 
engaged and advantage was taken of the opportunity to make needed 
improvements to the crew’s quarters, to modernize sanitary arrange- 
ments, to repair and strengthen deck houses, to replace sounding and 
dredging gear with approved appliances, and to renew the equip- 
ment generally. The ship has been lying at the Coast Guard depot 
at South Baltimore, and the advisability of placing her out of com- 
mission and releasing her naval officers and crew is under consid- 
eration. 

The physical and biological survey of Chesapeake Bay, undertaken 
in the previous year, was continued by means of the steamer Fish 
Hawk, and has been practically completed in so far as need for that 
vessel is concerned. Seven trips, extending the entire length of the 
bay, were made, with a total mileage of 2.275. The plan of the work 
embraced observations at about 35 stations, and while each one was 
not occupied on every trip, 190 stations were made in all and 29 sta- 
tions were made by the Albatross. 



REPORT OF THE COMMISSIONER OF FISHERIES. 49 

During the fiscal year three cruises were undertaken by the steamer 
Haléyon—two for the purpose of oceanographic investigations in the 
Gulf of Maine and one at the request of Massachusetts fishing inter- 
ests in an endeavor to locate schools of mackerel. The latter cruise 
occurred in August and covered some 1,000 miles of fishing grounds 
in the Gulf of Maine and to the southwest and west of South Shoal 
Lightship. The results were almost entirely negative. The vessel 
was accompanied by practical mackerel fishermen who represented 
the Gloucester Board of Trade. The oceanographic cruises were 
made in December, January, and March, and were under the charge 
of Dr. Henry B. Bigelow. None of the trips was of long dura- 
tion, but 23 stations were occupied with the use of appropriate 
apparatus and 1,286 miles were steamed between Cape Cod and Nova 
Scotia. During July and August the vessel was overhauled and con- 
templated improvements were completed. She is now equipped with 
a single drum hoist for dredging purposes and a complete electric- 
light system. 

The auxiliary schooner “ider performed excellent service during 
the year as a tender for the Pribilof Islands, 10 round trips having 
been made between Unalaska and the islands for the transportation 
of cargo and passengers and one trip to King Cove. In November, 
1920, it was necesary for the vessel to go to Kodiak for repairs which 
could not be made at Unalaska. The vessel was at sea every month 
in the year and cruised about 7,800 miles. . 
The small fishery patrol boats Murre and Auklet were engaged the 

greater part of the year in their usual work in southeastern Alaska 
for the protection of the fisheries. Transportation was afforded to a 
number of employees of other Government bureaus. In May the two 
vessels maintained a patrol in the vicinity of Sitka for the protection 
of the migrating fur-seal herd. The Auklet made a trip to Prince 
Rupert during May for the purpose of procuring foodstuffs needed 
by merchants of Wrangell and Ketchikan to relieve the shortage re- 
sulting from the steamship strikes. In June the Auklet towed the 
Osprey from Wrangell to Seattle and on the return trip towed the 
Petrel from Seattle to Wrangell. Each of the two boats cruised 
about 4,400 miles. 

The Phalarope, Gannet, and Shearwater were occupied as usual 
in fish-cultural work, the first two on the New England coast, the last 
on Lake Erie. 

The motor boats obtained by transfer from the Navy have been 
renamed, and two, the Petrel (formerly the Cobra) and the Mergan- 
ser (formerly the Calypso), have been transported to Puget Sound 
on a naval collier and prepared for fishery patrol work in Alaska. 
A third, the Curlew (formerly the Polly), has been taken to Cape 
Vincent, N. Y., and is doing good service in connection with the fish- 
cultural operations on Lake Ontario. The Yulmar (formerly the 
Wachusetts) is being fitted out for similar duty on Lake Michigan. 
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APPROPRIATIONS. 

The regular appropriations for the support of the Bureau of 
Fisheries for the fiscal year 1921 aggregated $1,216,310. The specific 
purposes for which the appropriations were made and the amounts 
thereunder were as follows: 

Salaries Mead es) ih wht AER ESET DoS REEDS SCARE 2a ean WPA BN $448, 810 
Pay of officers and crews of vessels for Alaska service___________ 26, 000 

Miscellaneous expenses: 
Administration ei Ba ees Re ee ee oe 11, 000 
Propasetion ot food mishess 78 les ee ae Ne, Le Se, aha ee ene ne eae 400, 000 
Maintenanee Of vessels ti) RU Cane RE US ARR BEER 120, 000 
Inquiry jrespecting! food) fishes’ vetitny. Aeeee Aree es 45, 000 
Hishery, jindtstnieS} 24. 22-t fae este Set eles et ere SO VB eg 7, 500 
Protectinei, Sponge fisheries. 2.2 eae as ee 2S a ae ee 3, 000 
Protectine sealvand ‘salmon msheriess 2 ses. os ae eee eee 140, 000 

Special appropriations: 
Fur-seal islands, repairs and improvements..____-_____» ss 10, 000 
Fairport (Iowa) biological station, equipment ~________________ 5, 000 

Deficiency appropriations as follows, amounting to $13,775, be- 
came available during the year: 
Matntienamee OL VESSCLS see en et OE SE ee ek as ERIE get Leet ORONO MES Sg ieee $4, 422 
Protecting’ seal-and salmon-fisheries {32 24 2 a ee oe ee ee 9, 853 

In accordance with law, a detailed statement of the expenditures 
under the regular and deficiency appropriations will be duly sub- 
mitted. 

Respectfully submitted. 
Hucu M. Sirs, 

Commissioner of Fisheries. 
To Hon. Herserr Hoover, 

Secretary of Commerce. 
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INTRODUCTION. 

The most valuable commercial fisheries in the world, excepting 
only the oyster and herring fisheries, are those supported by the salm- 
ons. Of these the most important by far are the salmon fisheries 
of the Pacific coast of North America, where California, Oregon, 
Washington, and Alaska, including also British Columbia, possess 
industries representing millions of dollars of investment and millions 
of output annually. In Siberia the fishery is increasing in impor- 
tance annually as means of transportation become better, while Japan 
is also becoming a large factor in the salmon markets of the world 
through her investments in the salmon fisheries of Siberia and, to a 
lesser extent, through fisheries prosecuted in her own waters. 

Tn this third edition of the report? considerable new material has 
been added, while some chapters have been entirely remodeled and 
materially enlarged. The statistical data have been brought up to 
January 1, 1920. The author is indebted to the Pacific Fisherman, 
of Seattle, Wash., for certain illustrations and to George C. Teal for 
permission to use his copyrighted picture shown as figure 11. Most 
of the illustrations are from pictures taken by the author. 

THE SPECIES OF SALMON AND THE RUNS. 

The Pacific coast salmons are all included in the genus Oncorhyn- 
chus. With them the fishermen incorrectly class the steelhead trout, 
which really belongs to the closely related genus Salmo. 

As long ago as 1731 the species of Oncorhynchus were first made 
known by Steller, who, almost simultaneously with Krascheninikov, 
another early investigator, distinguished them with perfect accuracy 
under their Russian vernacular names. In 1792 Walbaum adopted 
these vernacular names in a scientific nomenclature for these fishes. 

a First edition: The Salmon Fisheries of the Pacific Coast. By John N.Cobb. U.S. Bureau of Fisheries 
Document No. 751,180 pp. Washington, 1911. 
Second edition: Pacific Salmon Fisheries. By John N.Cobb. U. S. Bureau of Fisheries Document 

No. 839, Appendix III, Report, U.S. Commissioner of Fisheries, 1916, 255 pp., 29 pls. Washington, 1917, 
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FIG. 2—CHINOOK SALMON. BREEDING MALE. 

FIG. 3—SOCKEYE SALMON. ADULT MALE. 

FIG. 4—COHO SALMON. BREEDING MALE. 
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FIG. 5.—CHUM SALMON. BREEDING MALE. 

FIG. 6—HUMPBACK SALMON. ADULT MALE. 

as 

FIG. 7.—STEELHEAD TROUT. 
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Five species of salmon (Oncorhynchus) are found in the waters 
of the north Pacific, ranging northward from Monterey Bay on 
the American coast and Japan on the Asiatic, the extreme northern 
distribution of certain of the species having not yet been accurately 
determined. The five species are: (1) Oncorhynchus tschawytscha, 
quinnat, tyee, chinook, spring, or king salmon; (2) Oncorhynchus 
nerka, blueback, red, sukkegh, or sockeye salmon; (3) Oncorhynchus 
kisutch, silver, coho, or white salmon; (4) Oncorhynchus keta, dog, 
keta, or chum salmon; and (5) Oncorhynchus gorbuscha, humpback or 
pink salmon. 

CHINOOK, QUINNAT, OR KING SALMON. 

The largest, best known, and most valuable of these is the chinook 
or king salmon (O. ischawytscha). It is found throughout the region 
from the Ventura River, Calif., to Norton Sound, Alaska, and on the 
Asiatic coast as far south as northern China. As knowledge extends, 
it will probably be recorded in the Arctic. 

In the spring the body is silvery, the back, dorsal fin, and caudal 
fin having more or less of round black spots, and the sides of the 
head having a peculiar tin-colored metallic luster. In the fall the 
color is, in some places, black or dirty red. The fish has an average 
weight of about 22 pounds, but individuals weighing 70 to over 100 
pounds are occasionally taken. One was caught near Klawak, 
Alaska, in 1909, which weighed 101 pounds without the head. The 
Yukon River is supposed to produce the finest examples, although 
this supposition is not based on very reliable observations. The 
southeast Alaska fish average as high as 23 pounds in certain sea- 
sons, followed by an average of about 22 pounds in the Columbia 
River and about 16 pounds in the Sacramento. 

In most places the flesh is of a deep salmon red, but in certain 
laces, notably southeast Alaska, Bristol Bay, Puget Sound, and 
ritish Columbia, many of the fish, the proportion being sometimes 

as much as one-third of the catch, have white flesh. A few examples 
have been taken with one side of the body red and the other white, 
while some are found with mottled flesh. No reasonable explanation 
of this phenomenon has yet been given. 

In its southern range the quinnat strikes in at Monterey Bay in 
sufficient numbers to justify commercial fishing about the middle of 
Apri, where it is seen feeding upon the inshore moving schools of 
herring and sardines, continuing until in August. There are two 
runs of spawning fish in the Sacramento, the first or ‘‘spring run”’ 
beginning in April and continuing throughout May and June, these 
fish spawning mainly in the cold tributaries of the Sacramento, such 
as the McCloud and Fall Rivers. The second or ‘‘fall run” occurs 
in August, September, and October, and these fish spawn in the 
riffles in the main river between Tehama and Redding, also entering 
the tributaries in that vicinity. The two runs merge into each other. 
It is also claimed that there 1s a third run which comes in December. 

In former years the San Joaquin and the American and Feather 
Rivers of the Sacramento system had large runs of salmon, but ex- 
cessive fishing and the operation of various mining and irrigation 
projects have practically depleted them. 

The Eel and Mad Rivers of northern California have only a late 
or fall run, while the Klamath River has both a spring and a fall 
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run, and Smith River has a spring run alone. Rogue River in 
Oregon has both a spring and a fall run, and the Umpqua and several 
other coast streams of Oregon have small early runs. 

The Columbia River has three runs, the first entering during 
January, February, and March, and spawning mainly in the Clack- 
amas and neighboring streams. The second, which is the best run, 
enters during May, June, and part of July, spawning mainly in the 
headwaters. The third run occurs during late July, August, Sep- 
tember, and part of October, and spawns in the tributaries of the 
lower Columbia. 

In Puget Sound chinook salmon are found throughout the year, 
although it is only during the spawning season that they are very 
abundant. In the Fraser River, a tributary of the Sound, the run 
occurs from March to August. 

In the Skeena River, British Columbia, the run occurs from May 
to July, the same being approximately true of the Nass also. 

In southeast Alaska they are found all months of the year. From 
March to the middle of June they are abundant and feeding in the 
numerous straits and sounds; in May and June the spawning fish 
enter the Unuk, Stikine, Taku, Chilkat, Alsek, and Copper Rivers 
in large numbers, and in a few smaller streams in lesser abundance. 
In August, September, and October they are again to be found in 
large numbers feeding in the bays and sounds, while during the 
winter months a few have been taken on trawls set for halibut, 
showing that they are living in the lower depths at this time. 

In Cook Inlet the run occurs during May and June and is com- 
posed wholly of red-meated fish; in the rivers of Bristol Bay the run 
comes in June and July, principally in the first-named month, and 
the same is true of the Togiak, Kuskokwim, and Yukon Rivers, the 
late appearance of the fish in the upper courses of the Yukon being 
due to the immense distance the fish hare to cover. 

SOCKEYE, BLUEBACK, OR RED SALMON. 

The red or blueback salmon (OQ. nerka), which forms the greatest 
part of the canned salmon of the world, when it first comes in 
from the sea is a clear bright blue above in color, silvery below. Soon 
after entering the river for the purpose of spawning the color of the 
head changes to a rich olive, the Be and sides to crimson, and finally 
to a dark blood red, and the belly to a dirty white. The maximum 
weight is about 12 pounds, and length 3 feet, with the average weight 
about 5 pounds, varying greatly, however, in different localities. 
Observations of Chamberlain? in Alaska show that the average 
weight of a number of sockeyes taken from Yes Bay was 8.294 pounds, 
while the average weight of a number from Tamgas was only 3.934 
pounds. Evermann and Goldsborough ® report as a result of the 
weighings of 1,390 red salmon, taken from as many different places 
in Alaska as possible, an average weight for the males of 7.43 pounds; 
for the females, 5.78 pounds; or an average weight for both sexes of 
6.57 pounds. A run of small, or dwarf, males accompanies certain 
of the main runs, being especially noticeable in the Chignik Lagoon 

a Some Observations on Salmonand Trout in Alaska. By F.M.Chamberlain,naturalist,U.S. Fisheries 
steamer Albatross. U.S. Bureau of Fisheries Document No. 627, p. 80. Washington, 1907. 

>The Fishes of Alaska. By B. W. Evermann and E. L. Goldsborough. Bulletin, U.S. Bureau of 
Fisheries, 1906, Vol. XXVI, p. 257. Washington, 1907. 
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(Alaska) run. This species usually enters streams with accessible 
lakes in their courses. 

These fish are occasionally found landlocked in certain lakes, 
especially in the State of Washington, and are always much smaller 
in size than the sea-run fish. In Bumping Lake, near North Yakima, 
Wash., they are quite abundant and are mature when about a pound 
in weight. Despite the fact that these fish have a soft mouth, anglers 
consider them very gamey. They take bait, the fly, and the trolling 
spoon. Large numbers are hatched and distributed by the Washing- 
ton Fish and Game Commission under the name of “silver trout.” 
A few specimens of the sockeye have been taken as far south as 

the Sacramento River. In Humboldt County, Calif., small runs are 
said to occur in Mad and Eel Rivers, while 20 sockeyes are reported 
as having been taken in the Klamath River in the autumn of 1915. 
Only an occasional specimen appears in the coastal streams of Oregon. 
The Columbia is the most southern river in which this species is 
known to run in any considerable numbers, entering the river with 
the spring run of chinooks. From here south the species is called 
blueback exclusively. A considerable run enters the Guinot River, 
Wash., and there is also a small run in Ozette Lake, just south of 
Cape Flattery. 

In the Puget Sound region, where it is known as the sockeye, 
this species ascends only the Skagit River in commercial numbers, 
although a small run appears in the Lake Washington system of 
a and, possibly, in the Snohomish, Stillaguamish, and Nooksack 

ivers. 
At one time the greatest of all the sockeye streams was the Fraser 

River, British Columbia, a stream famous from very early days for 
its enormous runs of this species, a peculiar feature of which is that 
there is a marked quadrennial periodicity in the run. The maximum 
run occurs the year following leap year, the minimum on the year 
following that. The greater part of the catch of the Puget Sound 
fishermen is made from this run as it is passing through Washington 
waters on its way to the Fraser. The fish strike in during July and 
August on the southwest coast of Vancouver Island, apparently coming 
from the open sea to the northwest. They pass through the Straits 
of Juan de Fuca, Rosario, and Georgia, spending considerable time 
in the passage and about the mouth of the river. Small numbers 
run as early as May and as late as October, but the main body enters 
about the first week in August. 

The sockeye occurs in most of the coastal streams of British 
Columbia, and is usually the most abundant species. The principal 
streams frequented are the Skeena, Rivers Inlet, Nass, Lowe Inlet, 
Dean Channel, Namu Harbor, Bella Coola, Smith Inlet, Alert Bay, 
and Alberni Canal. 

In Alaska, where this fish is generally known as the red salmon, 
it is abundant and runs in great numbers in all suitable streams, 
of which the following are the most important: In southeast Alaska, 
Boca de Quadra, Naha, Yes Bay, Thorne Bay, Karta Bay, Nowiskay, 
Peter Johnson, Hessa, Hetta, Hunter Bay, Klawak, Redfish Bay, 
Stikine, Taku, Chilkoot, Chilkat, Alsek, Situk, Ankow, etc.; in 
central Alaska, Copper, Knik, Kenai, Susitna, Afognak, Karluk, 
Alitak, Chignik; matt th the Bristol Bay region, the Ugashik, Ugaguk, 
Naknek, Kvichak, Nushagak, and Wood. It is also supposed to 
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occur in small numbers in the Togiak, Kuskokwim, and Yukon 
Rivers, which debouch into Bering Sea, and possibly occurs in the 
Arctic streams of Alaska. The run in western Alaska begins usually 
early in June and extends usually to the middle of August, the bulk 
of the run occurring in the first three weeks of July. It begins earlier 
in Prince William Sound, however, and sometimes extends into Sep- 
tember in southeast Alaska. The duration of the run averages about 
the same in each section. 

SILVER OR COHO SALMON. 

The silver or coho salmon (O. kisutch) is silvery in spring, greenish 
on the upper parts, where there are a few faint black spots. In the 
fall the males are mostly of a dirty red. The flesh in this species is 
of excellent flavor, but paler in color than the red salmon, and hence 
less valued for canning purposes. The maximum weight is about 30 
pounds, with a general average of about 6 pounds. . 

The silver salmon is found as far south as Monterey Bay, where 
it appears during the month of July, and is taken by the trollers. 
From Eel River, in California, north, it is found in most of the 
coastal streams. It usually appears in July, and runs as late as 
November, the time of appearance and disappearance varying some- 
what in different sections. Owing to its late appearance compara- 
tively few, and they usually in the early part of the season, are packed 
by the canneries, most of which shut down in August and September. 
This fish also tarries but a short time about the mouth of the stream 
it is to enter, and is wary of nets, which makes it rather unprofitable 
to fish for the latter part of the season when it is running alone. 

HUMPBACK OR PINK SALMON. 

The humpback or pink salmon (O. gorbuscha), the smallest of 
American species, weighs from 3 to 11 pounds, the average being 
about 4 pounds. — Its color is bluish above, silvery below, the posterior 
and upper parts with many round black spots, the caudal fin always 
having a few large black spots oblong in shape. The males in fall 
are dirty red and are very much distorted in shape, a decided hump 
appearing on the back, from which deformity the species acquires 
its name. ‘The flesh is pale, hence its canned name, ‘‘pink”’ salmon. 

The southern limit of the fish is the San Lorenzo River, Santa Cruz 
County, but only occasional specimens are found here and in the 
rivers to the northward until Puget Sound is reached. Here a large 
run appears every other year, the only place on the coast where such 
is the case. 

The humpback occurs in varying abundance in the waters of 
British Columbia, but it is in the waters of southeast Alaska that it 
appears in its greatest abundance. Many of the canneries in this 
region and some of those operating in central Alaska depend mainly 
upon the humpback for their season’s pack, and the canned product 
now occupies an excellent position in the markets of the world. 
The fish spawn in nearly all of the small, short streams. 

In western Alaska the runs are much smaller and the humpback 
is not much sought after by the cannery men, who are usually able 
to fill their cans with the more valuable species. 
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In southeast Alaska the run begins in June and continues until 
September. In western Alaska the period is somewhat shorter. In 
Puget Sound it continues until late in the fall, although but few are 
taken after September 15. 

DOG OR CHUM SALMON, 

The dog or chum salmon (QO. keta) reaches a maximum weight of 
16 pounds, the average being about 8 pounds. When it first appears 
along the coast it is dirty silvery, immaculate or sprinkled with 
small black specks, the fins dusky, the sides with faint traces of 
eridironlike bars. Later in the season the male is brick red or 
blackish, and its jaws are greatly distorted. Its flesh is light yellow, 
especially when canned. It is especially good for freezing, salting, 
and smoking. 

This species has a wide distribution. It is found as far south as 
San Lorenzo River, Santa Cruz County, Calif., but is not utilized 
commercially in California except on Kel River. It is found in most 
of the coastal streams from here north, being especially abundant 
from Puget Sound northward to southeast Alaska, both inclusive. 
In this region it is being utlized in greater abundance each year, as 
the market for it widens. 

In central, western, and arctic Alaska the species occurs in varying 
abundance, but it is utilized sparingly, except by the natives, with 
whom it is the favorite species dried for winter food for their dogs. 

The run of dog salmon comes later than that of any other species 
except the coho. In Alaska it begins in June, but the height of the 
season does not occur until late in August or early in September, and 
fish are found as late as November. In Puget Sound they run from 
about the middle of August till late in November, and practically 
the same is true in the Columbia River. 

STEELHEAD TROUT. 

The steelhead trout (Salmo gairdneri) is commonly classed as one 
of the salmons by the fishermen of the Pacific coast, and it has been 
included in this report on this account. It is said to have received 
its common name from the hardness of the skull, several blows of 
the club being required to kill the salmon when taken into the boat. 
In different localities the average weight is placed at from 8 to 15 
pounds, while extreme sizes reach 45 pounds. The excellent quality 
of its flesh causes it to be highly prized for the fresh and frozen 
markets, but owing to its pale color only limited quantities are canned. 

The principal center of abundance of this species is the Columbia 
River. It is found from Carmel River, Calif., north to central Alaska, 
and possibly has an even wider range in Alaska. As a result of 
extensive snes made during the last five or six years the range has 
been much extended on the Pacific coast as well as elsewhere in this 
country. It seems to be found in the rivers during the greater part 
of the year. In the Columbia River the spawning season is ot 
February to May, in Puget Sound in the spring, and in southeast 
Alaska in May and June. The best commercial tishing is in January, 
February, and March. In California the catching of this species is 
restricted to hook and line fishing. 
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AGE OF SALMON AT MATURITY. 

As practically all salmon which have the opportunity spawn but 
once and then die, knowledge of the age at which this occurs is of 
great interest both from an economic and scientific standpoint. 
Many attempts have been made to solve the problem with the sockeye 
and king salmon, the most important commercially of the five species, 
by means of marking artificially reared fry, usually by clipping 
one of their fins before they are liberated, as noted elsewhere in this 
report, but with unsatisfactory results. 

Fortunately, certain experiments carried on in Tomales Bay, Calif., 
and in New Zealand, where king fry were planted in streams not 
frequented by the species in question and the return of the adults 
noted, have yielded some interesting and accurate information on 
the subject. These indicated that the age was four or more years, 
as no run was reported until the fourth year. 
A more certain method of determining the age of salmon has been 

developed in recent years through the adaptation by American 
scientists of the discovery by European investigators that the ridges 
observed on the scales of certain fishes indicated a period of growth 
of the animal itself. 

Dr. Charles H. Gilbert, of Stanford University, as early as 1910, 
applied this method to the determination of the age of the various 
species of Pacific salmon. As to its application to the Pacific salmon 
and the general method followed, Dr. Gilbert has the following to say: 

While the method is new as regards Pacific salmon, it has been experimentally 
tested and fully approved by the Fisheries Board of Scotland in the case of the Atlantic 
salmon, and is now universally accepted as furnishing reliable data as to the age and 
many other facts in the life history of that fish. It has been shown to be applicable 
also to various species of trout, and its value has been demonstrated in fishes as widely 
divergent as the carp, the eel, the bass, the flounder, and the cod. Descriptions of 
this scale structure and its significance have appeared in a large number of papers, 
both scientific and popular. It will suffice here to repeat that the scale in general 
persists throughout life, and grows in proportion with the rest of the fish, principally 
by additions around its border. At intervals there is produced at the growing edge 
a delicate ridge upon the surface of the scale, the successive ridges thus formed being 
concentric and subcircular in contour, each representing the outline of the scale at a 
certain period in its development. Many of these ridges are formed in the course of 
a year’s growth, the number varying so widely in different individuals and during 
successive years in the history of the same individual that number alone can not be 
depended on to determine age. For this purpose we rely upon the fact that the fish 
grows at widely different rates during different seasons of the year, spring-summer 
being a period of rapid growth and fall-winter a season when growth is greatly retarded 
or almost wholly arrested. During the period of rapid growth the ridges are widely 
separated, while during the slow growth of fall and winter the ridges are crowded 
closely together, forming a dense band. Thus it comes that the surface of the scale 
is mapped out in a definite succession of areas, a band of widely spaced rings always 
followed by a band of closely crowded rings, the two together constituting a single 
year’s growth. That irregularities occur will not be denied, and this is natural, 
inasmuch as growth may be checked by other causes than the purely seasonal one. 
Also a considerable experience is requisite for the correct interpretation in many 
cases, and a small residue of doubtful significance has always remained. This element 
is too small to affect the general results, and further investigation will almost certainly 
eliminate the doubtful cases altogether.¢ 

a Age at Maturity of the Pacific Coast Salmon of the Genus Oncorhynchus. By Charles H. Gilbert 
Bulletin, U.S. Bureau of Fisheries, 1912, Vol. XX XII, pp. 4,5. Washington, 1913. 



PACIFIC SALMON FISHERIES. 18 

As a result of his investigations up to this point, Dr. Gilbert pre- 
sented the following conclusions drawn from the data collected: 

1. The sockeye spawns normally either in its fourth or fifth year, the king salmon 
in its fourth, fifth, sixth, or seventh year, the females of both species being preponder- 
atingly 4-year fish. 

2. The young of both sockeye and king salmon may migrate seaward shortly after 
hatching, or may reside in fresh water until their second spring. Those of the first type 
grow more rapidly than the second, but are subject to greater dangers and develop 
proportionately fewer adults. 

3. Cohosalmon spawn normally only in their third year. The young migrate either as 
fry or yearlings, but adults are developed almost exclusively from those which migrate 
as yearlings. 

4. Dog salmon mature normally either in their third, fourth, or fifth years, the 
humpback always in their second year. The young of both species pass to sea as soon 
as they are free swimming. 

5. The term “grilse,’’ as used for Pacific salmon, signifies conspicuously undersized 
fish which sparingly accompany the spawning run. They are precociously developed 
in advance of the normal spawning period of the species. So far as known, the grilse 
of the king salmon, coho, and dog salmon are exclusively males; of the sockeye, almost 
exclusively males, except in the Columbia River, where both sexes are about equally 
represented. The larger grilse meet or overlap in size the smaller of those individuals 
which mature one year later at the normal period. 

6. Grilse of the sockeye are in their third year, of the king salmon in their second 
or third year, of the coho and the dog salmon in their second year. 

7. The great differences in size among individuals of a species observed in the 
spawning run are closely correlated with age, the younger fish averaging constantly 
smaller than those one year older, though the curves of the two may overlap.4 

Since 1910 Dr. Gilbert has devoted much of his time to investiga- 
tions’ along this line, especially on the sockeye, with most interesting 
and einai. results. 

His observations on the sockeye runs of British Columbia indicate 
that they consist principally of four and five year fish and that these 
two classes appear during successive seasons in widely differmg pro- 
portions; that each stream has its distinctive race of sockeye, the 
rogeny returning at maturity to the parent stream; that sockeye 
ry rarely survive when they proceed to sea within the year in which 
they are hatched; and that sea feeding, with the consequent rapid 
growth, is the most important factor in producing early maturity, 
an equal number of years in fresh water producing conpanaunels 
little effect. 

MARKING SALMON. 

A favorite recreation for quite a number of Pacific coast people has 
been the marking of salmon fry in order to find out the age at which 
they return to spawn, the rate of growth, etc. Scattered through 
the reports of the various State fish commissions, and occasionally 
in the reports of the United States Bureau of Fisheries, are to be found 
detailed reports of such markings and the sometimes remarkable 

a Age at Maturity of the Pacific Coast Salmon of the Genus Oncorhynchus. By Charles H. Gilbert. 
Bulletin, U. S. Bureau of Fisheries, 1912, Vol. aT peat 22. Washington, 1913. 

+ Contributions to the Life History of the Sockeye Salmon. (No. 1.) By C. H. Gilbert. Report of 
British Columbia Commissioner of Fisheries for the year ending Dec. 31, 1913, with Appendices, pp. R53-78. 
Contributions to the Life History of the Sockeye Salmon. (No. 2.) By C. H. Gilbert. Report British 
Columbia Commissioner o! Fisheries for the year ending Dec. 31, 1914, wi oe pp. N45-75. Con- 
tributions to the Life History of the Sockeye Salmon. (No. 3.) By C. H. Gilbert. Report British 
Columbia Commissioner of Fisheries for the year ending Dec. 31, 1915, with A ae, PP. 27-64, 6 pls. 
Contributions to the Life History of the Sockeye Salmon. (No. 4.) By C. H. Gilbert. eport British 
Columbia Commissioner of Fisheries for the year ending Dec. 31, 1917, with epee: pp. Q33-80, 14 pls. 
Contributions to the Life History of the Sockeye Salmon. (No. 5.) By C. H. Gilbert. Report British 
Columbia Commissioner of Fisheries for the year ending Dec. 31, 1918, with pep nies pp. X26-52, 24 pls. 
Contributions to the Life History of the Sockeye Salmon. (No. 6.) By C. H. Gilbert. Report, British 
Columbia Commissioner of Fisheries for the year ending Dec. 31, 1919, with Appeneices, pp. U35-68, 6 pls. 
Victoria, British Columbia. 
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results attained, apparently at varying periods subsequent to the 
marking. 

All sorts of marks were employed. The favorite was the removal 
of the adipose fin, the experimenters appearing to be of the opinion 
that the fish would miss this the least of any. However, the entire 
or partial removal of nearly every fin was practiced by some one or 
other of the many experimenters. Sometimes a V or a U was 
punched out of the tail or the gill cover, and in one or two instances 
a tag was employed. 

In time these marking experiments became so numerous, and so 
imperfect a record was kept of them by any central authority, that 
frequently it was impossible to tell, when an apparently marked 
specimen was obtained, where and when it was marked, and as a 
result but little dependence could have been placed upon them even 
had there been no other factors conspiring to vitiate their value. 

Fishermen are continually finding in their nets salmon which they 
feel sure have been marked by some hatchery. Scores of times in 
the course of his various investigations of the fisheries of this coast 
the writer has been told of or shown specimens which the fishermen 
thought had been marked. Many of these marks were on the side of 
the fish and represented an M or W, depending upon the angle from 
which viewed, and it was impossible, generally, to convince the fisher- 
men that this mark was caused by the twine of his gill net pressing 
on the side of the fish. The obvious fact that a fish could not survive 
when in the fry stage the infliction of such a mark did not occur to 
them. 

Frequently the scars left by the suctorial organs of the lamprey 
have been mistakenly supposed to be hatchery marks. This scar 
resembles very closely a date stamp on a canceled letter. 

One of the most interesting cases of salmon marking, and one 
which drives home the necessity for accepting reports of returns from 
such markings with extreme caution, is that of Ff. M. Chamberlain, 
then naturalist of the Bureau of Fisheries steamer Albatross, on the 
Naha Stream in Alaska. 

In August, 1903, 1,600 red salmon fry, reared for the purpose from 
the 1902 eggs, at the Fortmann hatchery of the Alaska Packers 
Association, near Loring, Alaska, were marked by Mr. Chamberlain 
by excising both ventrals with fine curved scissors. The fry were 
released in the Naha River as soon as marked, at which time they 
were about three months old. 

In 1906 between 50 and 100 adult reds with ventral fins missing 
were reported by the superintendent of the hatchery at Yes Bay, 
which is located on the northern side of Behm Canal (Naha being on 
the southern side) and some 15 miles farther up the canal than the 
mouth of Naha Stream. Some of these also had the adipose removed, 
this mark having also been used on some of the fry. At the Fort- 
mann hatchery, where they were marked, only two of these fish were 
obtained in 1906. 

From then on until 1912, a period of 94 years, the return of a 
number of these supposedly marked fish is noted each year at the 
two hatcheries in question, the number reported in the latter year 
being larger than in some of the intervening years. In 1912 Mr. 
Chamberlain himself pointed out the impossibility of these all being 
from the fry he had marked and no further attention was paid to them. 
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The principal thing that this and some of the other many experi- 
ments in salmon marking prove is that the percentage of salmon 
which accidentally lose, either through disease or the attacks of their 
many enemies, one or more of their fins, or portions of same, is much 
larger than most people suppose. Out of the many millions taken 
annually in commercial and fish cultural operations it is not surprising 
that some should be minus such exposed portions of their anatomy 
and this percentage would doubtless be found to be considerable were 
particular attention directed toward it. As if is now, it is only 
occasionally that the fisherman notices such loss, or mentions the 
same when he does, unless his attention has been directed to it by 
particular inquiry. In the Chamberlain experiment, for instance, 
after 1907 considerable publicity was given to the search for such 
marked fish, and the writer, in his travels through southeast Alaska 
during the succeeding years until the end of 1911, frequently was told 
by fishermen that they had caught salmon with missing fins. Inquiry 
developed that while a few of the lost fins were the same as Chambet- 
lain had excised, a number were entirely different fins, showing that 
when the attention of fishermen was directed especially in this line 
many deformed fish would be found. 

The confusion resulting from the many marking experiments 
carried on by different people shows the absolute necessity of some 
central authority regulating them if any real results are to be achieved 
from this line of endeavor. In 1908 the Secretary of Commerce, under 
authority of sections 11 and 12 of the Alaska fisheries law, directed 
that any persons desiring to mark and release salmon in Alaska first 
consult with and secure the written consent of the Commissioner of 
Fisheries or of the agent at the salmon fisheries of Alaska. It would 
be an excellent thing if some such control could also be exercised 
over these operations in the coastal States. 

During the year 1916 Dr. Charles H. Gilbert, of Stanford Univer- 
sity, assisted by Willis H. Rich, conducted salmon-marking experi- 
ments on an extensive scale. Late in the fall of 1915 a consignment 
of 100,000 eggs of the red salmon ‘was forwarded to Seattle, Wash., 
from the station of the Bureau of Fisheries at Yes Bay, Alaska, of 
which 50,000 were reshipped to the Anderson Lake hatchery of the 
British Columbia Fisheries Department, located on the ocean side of 
Vancouver Island. The remaining 50,000 were sent to the Bureau 
of Fisheries hatchery at Quinault Lake, near the coast of Washington. 
The intention was as soon as the fry, hatched from these eggs, had 
developed into fingerlings to mark each lot with a distinctive marking 
and plant them in waters near the hatcheries, with the object of 
roving that the adult fish would return to the stream in which they 
ad passed their early existence, no matter where the eggs were taken. 
This plan could not be carried out at Anderson Lake, as the young 

fish resulting from the eggs, which were sent there, were not strong 
enough to survive the experiment. ‘They were terefore liberated 
without marking. Those hatched at Quinault Lake were marked, 
however, and liberated in the summer of 1916. Dr. Gilbert has 
strong hopes that upon the return of the marked fish important 
data relating to the life history of the species will be obtained. 

During February, March, and April, 1916, some 50,000 yearling 
sockeyes, which had been reared at the Bonneville hatchery of the 
Oregon Fish and Game Commission from eggs obtained from the Yes 
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Bay (Alaska) hatchery of the United States Bureau of Fisheries, were 
marked by the removal of the adipose and both ventral fins, and the 
fish then hberated in Tanner Creek, a tributary of the Columbia. The 
fish were in an apparently healthy condition when liberated. In 
order to make sure that they suffered no ill effects from the marking 
a few were held until the wounds had healed perfectly, and these 
were not affected adversely. 

During the summer of 1918 a number of marked fish were reported 
to have returned and been caught. 

During the same period close watch was kept on the Quinault 
River for the return of marked sockeyes from that marking experi- 
ment but none were observed so far as known. 

OCEAN HOME OF THE SALMON. 

All sorts of conjectures have been hazarded as to the ocean home of 
the salmon after the young fish have gone to sea and disappeared ap- 
parently from the ken of man. Many have conjured up visions of the 
vast schools of adult salmon surging along the coast hundreds of miles 
seeking for some suitable river in which to spawn, explaining in this 
wise the variations in the seasonal runs in different sections. Others 
think the fish go out into the greater depths of the ocean and there 
hide from man until the spawning instinct leads them back to the 
coast and thence to the stream in which they were born or planted. 

Discoveries of recent years have quite altered this uncertainty, and 
we now are reasonably certain that the vast majority of the salmon 
are comparatively near our coast line, while others stay in the bays, 
straits, and sounds virtually all the time when not in the rivers. 

Some years ago it was first noticed that king salmon would take the 
hook while in salt and brackish waters. At first only the anglers were 
interested in this fact, but as the demand for king salmon for mild 
curing became more insistent the commercial fishermen, attracted by 
the high prices paid, began to devote some attention to the fish dur- 
ing the early spring months, and soon trolling became a recognized 
branch of the industry. It was first taken up on a considerable scale 
in southeast Alaska in 1905.4 As the demand for the fish increased, 
the fishermen extended operations until almost all of southeast Alaska 
waters were being fished. The length of the fishing season was also 
increased until now only the severe weather of winter prevents them 
from fishing. However, the halibut trawls occasionally come up dur- 
ing the season with king salmon on them, showing that they are still 
on the ground. 

The above is also true to a certain extent of the waters of British 
Columbia and Puget Sound and to a lesser extent, so far as has been 
disclosed, of Monterey Bay and the Oregon coast. 

It has been known for some years that the silver, or coho, salmon 
would also take the hook under practically the same conditions as the 
king salmon, and the only reason this species has not been fished for 
to the same extent as the king has been because it was not large 
enough to be attractive to the mild curers, and hence there was a 
much lesser demand for it. 

¢Report on the Fisheries of Alaska. By John N. Cobb. Bureau of Fisheries Document No. 618, pp. 
18-21. Washington, 1907. 
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It had been supposed that the other species did not feed when in 
coastal waters, but Marsh and Cobb @ state quite differently: 

Other species of salmon, in addition to the king, are found to take the trolling hook. 
For several weeks in July trollers in Union Bay, in southeast Alaska, caught a number 
of cohos and humpbacks while trolling for kings. The humpbacks were caught 
mainly with aspoon, no bait being used. Most of them appeared to have been feeding 
on needlefish and herring, according to the cutter who dressed them. A few re 
salmon are reported to have been caught on the trolling line by fishermen operating 
for king salmon in the neighborhood of Mary Island, near Dixon Entrance. Several 
fishermen report having in previous years frequently taken dog salmon on a hook in 
the bays along Chatham Strait. 

In 1909, Mr. J. R. Heckman, of Ketchikan, Alaska, a well-known 
cannery man, told the writer that, while he was trying to install a 
floating trap near Cape Chacon, at the lower end of Prince of Wales 
Island, southeast Alaska, he on several occasions observed red salmon 
feeding on what he called a red shrimp. 

This was also observed in 1912, when Dr. Gilbert reported, in con- 
nection with his observations of salinon fishing on Swiftsure Bank, of 
the Straits of San Juan de Fuca, that ‘‘during the past summer it 
was observed by Mr. J. P. Babcock and the writer that the sockeye on 
the Bank were feeding extensively on a small shrimp-like crustacean 
(Thysanoessa spinifera, Holmes), which floats in incredible numbers 
on the tides and forms a favorite food for the other species as well as 
for the sockeye.’ ® He also found all the other species feeding vora- 
ciously in this neighborhood. 

The experience of the fishermen operating in and off Port Moller, 
in Bering Sea, also affords confirmatory evidence along this line. A 
cannery was established on Port Moller in 1913, the avowed purpose 
of the owners being to catch what they claimed would be the enor- 
mous schools which annually resort to the great rivers of Bristol Bay, 
some 210 miles to the eastward from Port Moller. This cannery made 
a fairly large pack for a season or two, using purse seines in Bering 
Sea and traps along the shore. Misled by this, three other canneries 
were built in 1916 and 1917. In a season or two the catches of the 
combined plants had dropped to much less than the catch of the one 
cannery ob operating alone, thus showing that the fishermen were 
operating on a run which was local to that neighborhood. This is 
borne out by the fact that the Bristol Bay runs showed no appreciable 
diminution when the catch was lowest at Port Moller. The pack of 
the Port Moller canneries follows. 

Pack OF THE Port MOLLER CANNERIES. 

| 
Number Number 

Year. of can- Aree Year. | of can- ae 
neries. 1A neries. | P&cKed. 

1QISELI I Othe tL 1 ASST SON ALO Lies Ree eee eee 4 39, 688 
fe ES AN NT 1 S717, AOS. Pahsdds sg.) ..-2esst. 4 : 
Te pie in 8 Rete 1 CZ | i on 2 29) 849 
TTT, Speers ae a ea 2 132/367 ||. 

a The Fisheries of Alaska in 1909. By Millar C.Marsh and John N. Cobb. U.S. Bureau of Fisheries 
Document No. 730, p. 26. Washington, 1910. 

b The Salmon on Swiftsure Bank. By Charles H. Gilbert. Report of British Columbia Commissioner 
of Fisheries for Year ending Dec. 31, 1912, and Appendix, p.116. Victoria, British Columbia. 
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These observations would tend to confirm the belief which has been 
steadily growing in favor for some years that the salmon either spend 
the greater part of their life in the bays, straits, and sounds, or else in 
regions adjacent to the coast line. 

The reason they had not been found in this region earlier is doubt- 
less due to the fact that during the fall, winter, and spring months the 
weather on the north Pacific coast is such that fishing operations can 
not be carried on along the open coast, while in summer the fishermen 
are all busy on the spawning runs and have no time to devote to fish 
not yet arrived at maturity, which are probably feeding along the 
coast as usual. 

FISHING GROUNDS AND HISTORY OF THE FISHERIES.¢ 

WASHINGTON. 

Puget Sound.—Strictly speaking, the name Puget Sound should be 
restricted to that long, narrow arm extending south from the Strait 
of Juan de Fuca, but a practice has developed, and is now common 
among fishermen and others, of designating all the great water area 
in the State of Washington comprising Puget Sound proper, Strait 
of Juan de Fuca, Canal de Haro, Rosario Strait, the Gulf of Georgia, 
and the smaller straits, bays, and sounds, as Puget Sound, and this 
practice, for the sake of convenience, has been followed in this report. 

This great indentation in the coast, with its numerous islands and 
many fine harbors, has greatly aided the development of this portion 
of Washington and has been specially favorable to the prosecution 
of the salmon and other fisheries. Numerous rivers and creeks enter 
the Sound, the more important of these being on the eastern shore 
and comprising the Nooksack, Skagit, Stillaguamish, Snohomish, 
Duwamish, Puyallup, and Nisqually. On the southern and western 
shores the tributary streams are nearly all small, the more important 
being the Skokomish, Quilcene, Dungeness, and Elwha. 

As on other bodies of water on the Pacific coast frequented by 
salmon, the Indians were fishing for them when the first whites 
visited the country. The natives at this time, and for many years 
after, used reef nets and hooks and lines in the salt water, and spears, 
dip nets, and weirs in the rivers. Traders first reached the head- 
waters of the Fraser River and gradually worked down the same 
until they reached the sea. 

For many years this region was comparatively isolated from the 
rest of the world, and the completion of transcontinental railroads 
has not completely changed this, owing to its distance from large 
consuming centers. As a result of this isolation, it was necessary 
for many years to resort to methods of preparation which would 
insure the preservation of the product for indefinite periods. Salting 
naturally came first, followed by canning, while the shipping of 
fresh salmon has been steadily growing in Importance as transporta- 
tion facilities increased. 

The Northwest Co., a large fur-trading organization, about the 
beginning of last century first introduced the salting process and 

a For some of the regions the historical data are fragmentary and can not be considered as other than 
historical notes. It is hoped that some one will write a history of the industry before all of the pioneers 
have passed away. ¢ 
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this was continued by the Hudson Bay Co. Both companies carried 
on the business primarily for the purpose of providing a winter stock 
for the use of gee employees and for lécal sale. As shipping de- 
veloped on the Pacific, a considerable export trade-in malted salmon 
was developed with the Hawaiian Islands, Australia, China, and 
Japan, and with the eastern United States. Quinnat, or spring, 
and sockeye salmon were the principal species employed in the 
earlier years. 

After the boundary line between Canada and the United States 
had been established in 1846, and what is now the State of Wash- 
ington was acknowledged as part of the latter, a number of small 
traders and fish packers succeeded the Hudson Bay Co. In the early 
sixties several men were engaged in the business at Point Roberts, 
according to the Olympia Columbian of September 10, 1853. _ In 1873, 
V. T. Tull, of Olympia, established a salmon fishery at Mukilteo, 
principally for putting up fish in barrels. The first year 500 parreis 
were packed at Mukilteo, after which the fishery was moved tem- 
porarily to Seattle to take the late run up the Duwamish River, 
which is usually large. Fifteen hundred good large salmon have 
been taken af one haul of the seine in the Puyallup. 

Bancroft’s ‘‘History of Washington, Idaho, ad Montana” con- 
tains among others the following references® to the early fishermen of 
the Sound: 

In 1874 Corbette & Macleay, of Portland, founded a fishery at Tacoma. Sixty 
barrels were packed in five days, only three men being employed.—New Tacoma 
Tribune, November 14, 1874. In 1876, John Bryggot, a Norwegian, founded another 
fishery at Salmon Bay, 6 miles north of Olympia. In 1878 a company of Puget 
Sound men established a fourth at Clallam Bay. They put up the first season 600 
casks of salmon and 700 of halibut.—Morse’s Wash. Terr., MS., xviii, 17-18. In the 
following season D. D. Hume established a fishery near Steilacoom for the purpose of 
salting salmon. In 1880 H. Levy, of Seattle, went to London with 100 barrels to 
introduce Puget Sound salted salmon to that market. In 1882 a salmon packing 
establishment was opened at Old Tacoma by —— Williams. Salmon ran in great 
numbers this year. One boat brought in a thousand fish. 

The extension of the railroad to Puget Sound, thus furnishing an 
outlet to the rapidly growing population in the Middle West, did 
much to aid the industry. This also gave opportunity to begin the 
shipping of fresh halibut and salmon to eastern points. Ainsworth 
& Baise: of Seattle, operating later under the name of the Seattle 
Fish Co., were the first successful pioneers in this branch of the 
industry, beginning about 1889, andl carrying it on until they sold 
out in 1901, as noted later. 

In 1903 the San Juan Fishing & Packing Co., which had begun the 
fresh-fish business in 1899, bought this business from the Pacific 
Packing & Navigation Co., to which it had been sold in 1901 

In 1893 A. E. Wadhams, who had operated on the Columbia River — 
for some years, established a sockeye plant at Point Roberts. 

In 1894 both canneries were sold to their present owner, the Alaska 
Packers Association, an organization formed not long before this by 
a combination of a number of Alaska plants. 

About 1894 A. E. Devlin came up from the Columbia River and 
established a plant at Friday Harbor, which is now operated by the 
Friday Harbor Packing Co. 

a History of the Pacific States, Washington, Idaho, and Montana, 1845-1889, vol. 26, pp.345-349. By 
Hubert Howe Bancroft. 
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In 1895 three new canneries were built at Anacortes—one by Philip 
S. Cook (later owned by the Porter Fish Co. and now by the Anacortes 
Fisheries Co.), one by the Anacortes Packing Co. (now owned by the 
Alaska Packers Association), and the other by the Fidalgo Island 
Canning Co. In the same year a cannery was built at Port Angeles 
by the National Packing Co. In 1902 this plant was sold to the 
Manhattan Packing Co., which company was absorbed by the 
Gorman interests in 1906. 

In 1896 J. R. Young and B. L. Williams built a small cannery at 
Blaine. They failed in 1900 through the failure of their trap fisheries 
and J. W. & V. Cook Packing Co., of Portland, bought their plant 
and put J. L. Smiley in charge of it. In 1909 Mr. Smiley purchased 
this plant from the company and operated it until 1916, when he 
disposed of it to Lee Wakefield and E. Schoenwald, who sold it the 
following year to the Wilson Fisheries Co. 

As Ainsworth & Dunn found that they were receiving more salmon 
than they could dispose of in a fresh condition (they were first, in 
1889, to ship fresh salmon from here to eastern points), the firm 
built a cannery on the Seattle water front, at what is now Pier 8, 
about 1895 or 1896, and about 1897 built another at Blaine. 

In 1900 the Blaine Packing Co. built a cannery at Blaine and 
operated it nearly every season until 1916, when it was sold to the 
Blaine Cannery Co. 

In 1901 Ainsworth & Dunn sold all its fresh fish and canned salmon 
holdings to the newly organized Pacific Packing & Navigation Co. 
When the latter company failed and its assets were sold in 1904, the 
firm bought back its former Blaine plant and has operated it ever 
since. Mr. Ainsworth, the senior member of the firm, died in 1914, 
but the business is still operated under the name of Ainsworth & 
Dunn. 

The Pacific American Fisheries Co. was incorporated in 1899. The 
company purchased at the time of its organization the cannery and 
trap properties of the Island Packing Co., San Juan Island, and the 
cannery of the Franco-American North Pacific Packing Co., at Fair- 
haven. The last-named cannery had been built the previous year. 

By 1900 a number of canneries had been erected on the shores of 
Puget Sound, most of which were then in active operation. In 1901 
the Pacific Packing & Navigation Co. was organized under the laws 
of the State of New Jersey, for the purpose of acquiring a number of 
salmon canneries on the coast. It was supposed to be backed by 
unlimited eastern capital, and its authorized capitalization was as 
follows: Common stock, $12,500,000; 7 per cent accumulative pre- 
ferred stock, $12,500,000; and 6 per cent debentures, $7,000,000. It 
actually issued $6,037,000 common stock, $6,963,000 preferred stock, 
and $3,000,000 debentures. Subsequently the management effected 
an exchange of preferred stock for debentures, increasing the for- 
mer to about $7,500,000 and decreasing the debentures to about 
$1,650,000. 

The new company purchased a number of canneries in Alaska, also 
the following Puget Sound plants: Pacific American Fisheries Co.’s 
canneries at Fairhaven (now Bellingham) and Friday Harbor, the 
Ainsworth & Dunn canneries at Blaine and Seattle, and the Fair- 
haven Packing Co. cannery at Fairhaven. 
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The company had a very short career, ending up in the bank- 
ruptcy courts in 1903, and when all its affairs were wound up the 
stockholders received nothing, while the bondholders got but an 
exceedingly paltry sum out of all the money put into it. 

Most of the canneries secured on Puget Sound were repurchased by 
their former owners or by new people. | 

The Apex Fish Co. was incorporated in 1904 and built a cannery 
at Anacortes which has been operated continuously since. 

B. A. Seaborg, a well-known Columbia River packer, early in the 
century established a cannery in South Bellingham and operated it 
under the name of the Washington Packing Co. In 1905 it was pur- 
chased by R. A. Welsh, then of Vancouver, British Columbia, and 
Loggie Bros., of Bellingham, and has been operated since under the 
name of the Bellingham Canning Co. 
The Hillside Canning Co.’s plant was built and operated for the 

first time at Port Townsend in 1905 by Andrew Weber, H. Ellerbeck, 
William McKee, and E. C. Seeley. 

In 1906 T. J. Gorman, since deceased, purchased the cannery of the 
Rosario Straits Packing Co. at Anacortes. 

In 1906 E. A. Sims leased the cannery at Port Townsend which 
had been built some years earlier by Mr. Cook and operated under the 
name of the Port Townsend Packing Co. 
A one-line cannery was erected in the spring of 1906 by the 

Wadham-Curtis Canning Co. at Blaine, but it burned down the 
same year. 

In 1897 the Chlopeck Fish Co. (now the Booth Fisheries Co.), 
which had been operating in Portland for several years, started a 
fresh fish and freezing business at Seattle. 

The first salmon cannery on Puget Sound was erected by Jackson, 
Myers & Co., in 1877, at Mukilteo, in Snohomish County. The mem- 
bers of this firm had all been engaged previously in salmon canning 
on the Columbia River. The first pack was of 5,000 cases, composed 
wholly of silver, or coho, salmon. Later at this plant were put up 
the first humpbacks ever canned. In order to divert the minds of 
urchasers from the fact that the meat of the humpback was much 
ighter in color than the grades then known to the consuming public, 
the company printed on its label the legend, ‘‘ Warranted not to turn 
red in the can.” Even with this shrewd sizing up of the weak side 
of the consuming public the demand for humpback, or pink, salmon 
developed very slowly, and it was some years before it became a 
factor in the markets. 

Within a year or two after the opening of the above plant another 
was started at Mukilteo by a man named Bigelow. 

In 1880 the Myers’s cannery was destroyed by a heavy fall of snow. 
It was rebuilt in West Seattle and was operated till 1888, when it 
was destroyed by fire. George T. Myers, now sole owner, built a new 
cannery at Milton, which was burned two years later, and he then 
came back to Seattle and built a cannery about where Ainsworth & 
Dunn’s dock now stands. He remained here only one season, after 
which he moved to where the Pacific Coal Co.’s bunkers are now. 
Late in 1901 he sold out his plant to the United Fish Co., which com- 
pany moved the plant to the foot of Connecticut Avenue, where they 
continued operations for two or three years and then quit. 
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In 1889 a man named Morse established a cannery at Seattle and 
operated it for only one year. 

The first Puget Sound sockeye cannery was built at Semiahmoo, 
near Blaine, by J. A. Martin and John Elwood about the year 1891. 
It was bought in 1892 for $500 by D. Drysdale, who shortly after- 
ward rebuilt and greatly enlarged the plant. In the same year Mr. 
Drysdale demonstrated the commercial success of fish traps. Traps 
had been in operation before this, however. In 1893 Ainsworth & 
Dunn had a trap at Five Mile Rock, just beyond the lighthouse 
at Magnolia Bluff (now a part of Seattle), and there had been a 
trap or two in Elliott Bay even prior to this. Traps had not been 
profitable in this section, however, owing to the cheapness and 
abundance of salmon, haul seines being cheaper and more profitable 
to operate. A man named H. B. Kirby, who came originally from 
Nova Scotia, and another named Goodfellow (now living at Point 
Roberts) put in the first trap for Mr. Drysdale. 

From this time on the industry fluctuated considerably, 41 can- 
neries, an increase of 10 over 1914, being operated in 1915, while 35 
were operated in 1919. 

During the early years of sockeye canning they were not sold to 
the trade as sockeyes, but as Alaska reds and Columbia River salmon, 
for which there had been an established market for some years. 

H. Bell-Irving & Co., of Vancouver, British Columbia, were the 
ioneers in the labeling of the fish as sockeyes, this being in 1894-95. 
ike all virtually new products, sockeye salmon had a hard fight 

for several years to secure a foothold in the salmon markets, and 
it was not until the Spanish-American War in 1898 caused a heavy 
demand for canned foods that its position became finally established. 

Soleduck River.—This is a small stream, about 30 miles in length, 
which flows through the southwestern part of Clallam County and 
empties directly into the ocean. The Quillayute Indian Reservation 
is located here and the natives formerly caught salmon and marketed 
them on Puget Sound, but a small cannery, started at Mora, on this 
river, in 1912, furnished a market for the catch up to the end of 1915, 
when it was abandoned. . 

Hoh River.—This is a comparatively small river, which is wholly 
within Jefferson County, and debouches into the ocean in the north- 
western part of the county. It passes through the Hoh Indian 
Reservation in its lower reaches. A cannery was built here in 1917 
by Fletcher Bros., and has been operated each season since. In 
the spring of 1919 it was moved to a more convenient location about 
a mile from the original site. 

Queets Rwer.—This river, which is about 35 miles long, rises in the 
northern part of Jefferson County and empties directly into the ocean 
in the northwestern part of Grays Harbor County, within the bounds 
of the Quinault Indian Reservation. A small salmon cannery was 
built at Queets, in Jefferson County, in 1905, and has been operated 
every season since. 

Quinault Rivwer.—This river, which enters the ocean in the north- 
western part of Grays Harbor County, has a length from the ocean 
to Quinault Lake of about 40 miles, wholly within the boundaries 
of the Quinault Indian Reservation. 

This stream is especially noted for its long-continued annual run 
of Quinault salmon (QO. nerka). These fish, which are noted for 
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their especially red-colored flesh, make their appearance early in 
December, when the Indians generally catch them for their own use, 
as they fear that, if the whites got hold of the fish, they might throw 
away the hearts. Should a heart be eaten at this time by a dog or 
chicken, the Indians believe the run would not come. In January, 
when the fish begin to be abundant, all danger of this seems to have 
passed, for the Indians then usually have a considerable number for 
sale, and these are generally shipped to distant markets in a fresh 
condition by the buyers. As soon as the canneries open at Moclips 
most of the fish are disposed of at that place. The run continues up 
to July 1. May and June are the best fishing months. 

There is a fall run of chinooks in this river, which usually arrives 
in August and ends about October 15. 

The silver salmon appear about October 1 and the run is generally 
over by November 15; the dog salmon appear about November 1 
and the run is usually over by the middle of the same month, while 
the steelhead trout run between November 20 and May 1. None of 
the latter are canned. 

Moclips, the terminus of the railroad, is about 10 miles from the 
river, and the fish are all taken by team to this place. Twenty fish, 
weighing approximately 100 pounds, are put in each box, and these 
are piled onto the wagons until a load has been accumulated. The 
team owners get 50 cents a box for hauling the loaded ones to Moclips 
and 5 cents a box for bringing the empty ones back. 

In 1915 the records of the Indian agent show that the Indians 
fishing on the north side of the river caught 219,654 Quinault salmon, 
valued at $49,820, while those on the south side caught 135,353 
of these fish, valued at $30,528.60, or a grand total of 355,007 fish, 
valued at $80,348.60. This does not take into account the results 
of the fishing for the other species of salmon and steelhead trout, 
which quite materially swell the total. 

Fishing is restricted to the Indians, who also make their own 
fishery laws, with the advice and approval of the Office of Indian 
Affairs, as the State laws have no force inside the bounds of the reser- 
vation. Under the regulations now in force, a clear channel of one- 
third the width must be left in the middle of the stream, which is 
from 250 to 300 yards in width. Each owner of a fishing location 
has to fish it in person; provided, however, that widows, orphans, 
minor children, old Indians, and those who are sick or have gainful 
occupations other than fishing, are allowed to lease their locations or 
hire some one to fish them, and then only with the approval of the 
officer in charge. 

During the Quinault season stake nets are used, while the rest of 
the time, as a result of the freshets, drift gill nets are used in the 
eddies. The stake nets are arranged in a rather peculiar manner. 
A line of stakes is run out for about one-third the width at right 
angles to the shore, and to these are attached a net by short ropes. 
From each stake a section of net is run out and downstream, cury- 
ing inward like a hook at the end, the latter part being held in place 
by three stakes. 

The stake nets are 40 to 60 meshes deep, with 54-inch stretch mesh, 
and are set 85 yards apart. A set of these as described above forms 
one fishing location. 
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The chinook gill nets are usually 8? to 9 inches stretch mesh and 
24 meshes deep, while the gill nets for silvers, dogs, and steelheads 
are of 7-inch stretch mesh and 35 meshes deep. 

For some years the salmon from the Quinault River were brought 
to Hoquiam and Aberdeen for canning. In 1911 W. W. Kurtz, of 
the former place, began the erection of a cannery at Moclips for the 
urpose of packing these fish, and the same season his example was 

followed by Frank Shafer. Mr. Kurtz still operates his plant, but 
the other is now owned by the Pacific Fisheries & Packing Co. 

Grays Harbor.—This is the first important indentation on the coast 
of Washington south of Cape Flattery. It is about 40 miles long 
from east to west and about 20 miles wide in the widest part. The 
principal tributary is the Chehalis River, but there are a number of 
small streams which debouch into the harbor. 

In 1883 B. A. Seaborg, who operated a cannery on the Columbia 
River, established a plant at what was later to be the thriving city 
of Aberdeen, although at that time it was practically a wilderness. 

In 1902 the North American Fisheries Co. built a plant at Aber- 
deen. Shortly after it came into the possession of the Grays Harbor 
Packing Co., and on June 8, 1903, it was destroyed by fire. It was 
rebuilt and operated by this company until 1906, when it was sold 
to S. Elmore & Co., who still own it. 

The Hoquiam Packing Co. built a cannery at Hoquiam in 1904 
and have operated it ever since. 

In 1910 two canneries were in operation at Aberdeen and Hoquiam, 
respectively; in 1915 there were three at the former place and 
one at the latter, while in 1919 there were six in operation. 

Willapa Harbor.—The entrance to this harbor, which also includes 
Shoalwater Bay, is about 27 miles south of Grays Harbor. The har- 
bor runs east and west and is about 25 miles long. Shoalwater Bay 
extends south from it a distance of about 30 miles, its southern por- 
tion ending about a mile from the Columbia River and its west- 
ern side being separated from the ocean by a spit varying in width 
from three-fourths to 1 mile. The bay is shallow, excepting in the 
main channel. The principal salmon streams entering the harbor 
are the Nasel and North Rivers, in which most of the pound or trap 
nets are located. 

In 1884 B. A. Seaborg, a Columbia River canner, established a plant 
on Shoalwater Bay, as the whole of Willapa Harbor was then known. 

About 1900 F. C. Barnes established a cannery at Sunshine, cn the 
Nasel River, but the run of salmon on this river soon became so small] 
that the plant was abandoned and the machinery moved to Mr. 
Barnes’s cannery at South Bend. 

In 1904 P. J. McGowan, the Columbia River canner, opened. a 
cannery on the North River. Mr. McGowan, who was over 80 years 
of age at the time, had turned the control of his important Columbia 
River canning interest over to his sons, but findmg idleness not to 
his hiking, started this cannery in order to have something to occupy 
his time. He operated it for several years and then abandoned the 
roject. 

e In 1912 the Chetlo Harbor Packing Co. established a cannery at 
Chetlo Harbor, but operated it only that year and in 1914. 

In 1919 only two canneries, both of them at South Bend, operated 
on Willapa Harbor. 



PACIFIC SALMON FISHERIES. a5 

COLUMBIA RIVER. 

The Columbia, which is the largest river of the Pacific coast, rises 
in British Columbia, flows through Washington, reaching the north- 
ern border of Oregon about 75 miles west of the State’s eastern 
boundary; from this point the river forms the dividing line between 
Oregon and Washington, its general course being westerly. It 
empties into the Pacific at Cape Disappointment. Its principal 
tributaries are the Spokane, ue. Snake, John Day, Deschutes, 
and Willamette Rivers, and through these the main river drains an 
enormous extent of territory. 

This river, which has produced more salmon than any other river 
in the world, has had a most interesting history. Many years before 
the white man saw its waters the Indians visited its banks during 
the annual salmon runs and caught and cured their winter’s supply 
of food. Along the shores of the river at The Dalles for 15 miles 
were notable fisheries where various bands, who lived south and 
north, had their respective fishing locations, and to which all others 
were forbidden access. They used spears and dip nets in catching 
the salmon, the majority of which were dried and smoked for winter 
use. This dip, or basket, net was fastened to a pole about 30 feet 
long and slid on a hoop. ‘The Indian filled it by slinging it as far as 
possible up the stream and then hauling it up, the weight of the 
fish closing the net by drawing it on the hoop. 

A favorite preparation of the Indians who resorted to the river 
was pemmican. This was the meat of the salmon cleaned of the 
bones, pounded tp fine, and then packed in hempen sacks of home 
manufacture. A sack of pemmican weighed from 80 to 90 pounds 
and was worth in barter as much as an ordinary horse. 

Capt. Wilkes, U. S. N., has the following to say with respect to 
salmon fishing by natives at Kettle Falls on the Columbia River near 
the present city of Colville, Wash., at the time of his visit there in 
1841: 

There is an Indian village on the banks of the great falls, inhabited by a few families, 
who are called ‘‘Quiarlpi” (basket people), from the circumstance of their using 
baskets to catch their fish (salmon). The season for the salmon fishery had not yet 
(in June ?) arrived, so that our gentlemen did not see the manner of taking the fish; 
but, as described to them, the fishing apparatus consists of a large wicker basket 
supported by long poles inserted into it and fixed in the rocks. The lower part, which 
is of the basket form, is joined to a broad frame spreading above, against which the 
fish in attempting to jump the falls strike and are thrown back into the basket. 
This basket during the fishing season is raised three times in the day (24 hours), and 
at each haul not unfrequently contains 300 fine fish. A division of these takes place 
at sunset each day under the direction of one of the chief men of the village, and to each 
family is allotted the number it may be entitled to; not only the resident Indians, 
but all who may be there fishing, or by accident, are equally included in the dis- 
tribution.@ 

The first American to engage in fishing on the Columbia River was 
Capt. Nathaniel J. Wyeth, of Massachusetts, who in 1832 crossed 
overland to Oregon with the purpose of establishing salmon fisheries 
in connection with prosecuting the Indian and fur trade. He dis- 
atched a vessel via Cape Horn to the Columbia with trading goods, 
ut she was never heard from after sailing. In the meantime Wyeth 

a Narrative of the United States Exploring Expedition during the Years 1838, 1839, 1840, 1841, and 
1842. By Charles Wilkes, U.S. Navy, commander ofthe expedition. In 5 volumes. Vol. IV, pp. 444, 
445. Philadelphia, Lee & Blanchard, 1845. 
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had established a station at Fort Hall, on the Lewis River, a branch 
of the Columbia. 

In 1833 Capt. Wyeth returned overland to Boston, while the rest of 
his party dispersed throughout the Columbia Valley. Far from dis- 
heartened by the disaster to his vessel, Capt. Wyeth dispatched the 
brig May Dacre, Capt. Lambert, laden with trading goods and sup- 
plies, to the Columbia River via Cape Horn, while he crossed overland 
with 200 men. He established a salmon fishery and fort at the lower 
end of Wappatoo (now Sauvies) Island, at the mouth of the Wil- 
lamette River. 

The salmon fishery did not prove successful and the brig sailed in 
1835 with only a half cargo of fish and did not come back. The same 
year Capt. Wyeth broke up both the establishment here and on the 
Lewis River and, disheartened, returned to Massachusetts, having 
found the competition of the Hudson Bay Co. too powerful for him. 

In August, 1840, Capt. John H. Couch, in command of the brig 
Maryland, which belonged to Cushing & Co., of Newburyport, Mass., 
arrived in the Columbia River. After taking a few salmon the vessel 
left in the autumn never to return. On April 2, 1842, Capt. Couch 
reappeared in the river with a new vessel, the Chenamus, named after 
the chief of the Chinooks. With his cargo of goods he established 
himself at the present site of Oregon City, the first American trading 
house to be established in the Willamette Valley. He also estab- 
lished a small fishery on the Columbia River. The vessel returned 
to Newburyport in the autumn. 

The next American vessel to come in established a far from enviable 
record. There is no record of her name, but she was commanded by 
a man named Chapman and entered the river April 10, 1842. She 
came for the purpose of trading and fishing and remained till autumn. 
During her presence in the river it is charged she sold liquor to the 
Clatsop and other savages, as a result of which much bloodshed and 
discord resulted. 

About 1857 John West began salting salmon in barrels at Westport, 
on the lower Columbia. 

In February, 1859, the Washington Legislature passed an act pro- 
hibiting nonresidents from taking fish on the peach of the Columbia 
between Point Ellis and Cape Hancock. 

Bancroft 7 states: 

On the 26th of January, 1861, J. T. Lovelace and W. H. Dillon were granted the 
exclusive right to fish in the Columbia for a distance of 1 mile along its banks and 
extending from low-water mark half a mile toward the middle of the stream. 

In 1861, H. N. Rice and Jotham Reed began packing salted salmon 
in barrels at Oak Point, 60 miles below Portland. The first season’s 
pack amounted to 600 barrels. The venture proved fairly profitable 
and was soon participated in by others. 

In the spring of 1866 William Hume, who had assisted in starting 
the first salmon cannery in the United States on the Sacramento 
River in 1864, finding the run of fish in the latter stream rather dis- 
appointing, started a cannery for Hapgood, Hume & Co. on the 
Columbia at Eagle Cliff, Wash., about 40 miles above Astoria. 

a History of the Pacific States, Washington, Idaho, and Montana, 1845-1889, vol. 26, p. 349. By Hubert 
Howe Bancroft. 
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The year this first cannery operated the following fishermen were 
operating in the river: Jotham Reed used a trap and a small gill 
net opposite Oak Point; Mr. Wallace fished a small seine from the 
shore of an island of that name a short distance below; John T. M. 
Harrington (who was later to establish the Pillar Rock cannery), in 
conjunction with a man named Fitzpatrick, operated a seine at 
Tenasillihe, as did also a Mr. Welch; P. J. McGowan, who, with his 
sons, in 1884 started a cannery at McGowan, and later, at Warrendale, 
Ilwaco, ete., operated two small seines at Chinook Beach; and Hap- 
good, Hume & Co. had two small gill nets about 125 fathoms in length 
and 32 meshes deep. The gill net of Mr. Reed was much smaller than 
these. At this period the river literally swarmed with salmon, and 
the cannery had no trouble in packing 4,000 cases, which it increased 
to 18,000 the next year and to 28,000 cases in 1868. 

In 1867 a crude cannery on a scow was started by S. W. Aldrich, 
a ship carpenter. The scow was about 50 by 20 feet, with a cabin 
on it, and in one end of this he constructed a brick furnace in which 
he set a large cast-iron cauldron for a cooker. Along one side he 
rigged a bench and manufactured the cans. Aldrich was a regular 
jack-of-all-trades, as he did everything from catching the fish to 
canning and cooking them ready for the market. 

In 1868 a cannery was built near Eagle Cliff by one of the Humes, 
while in 1873 R. D. Hume built another at Bay View, Wash. He 
operated it until 1876, when Mr. Leveridge, of Leveridge, Wadhams 
& Co., of San Francisco, bought it and operated it during 1877 and 
1878. George W. Hume took it then and a few years later sold it 
to David Morgan, jr., who got into financial difficulties, and the 
plant was ordered sold by the court. C. W. Fulton, of Astoria, 
later a United States Senator, had the matter in charge, but was 
unable to find a customer, and finally in desperation offered it to 
W. H. Barker, of George & Barker, for $600. Mr. Fulton closed 
with him the same day. It proved a most profitable transaction for 
the purchasers, who acquired a million and a half labels which could 
be utilized, the machinery was taken out for other plants, the timber 
on the land belonging to the tract sold, and the floating property 
sold for a considerable sum, after which the stripped plant and land 
were sold back to Mr. Morgan for $600, the purchase price. He 
sold it to George W. Hume, who wanted it to correct a title. It 
was sold for taxes a couple of years later and was bought in by 
B. A. Seaborg, who operated it for two years, since when it has 
been idle. 

George W. Hume was the first salmon canner to employ Chinese. 
This was at Eagle Cliff in 1872. At this period the white laborers 
in the canneries were recruited from the riffraff and criminal element 
of Portland. He had a Chinese working for him and through this 
man secured a Chinese gang from Portland. This labor proved so 
satisfactory that the custom soon spread to the other canneries. It 
was not found that the Chinese could do the work any better or 
quicker than the white laborer, but they proved more reliable in 
their work and gave less trouble. 

Donald and Kenneth Macleay, of Portland, and William Corbitt, 
of San Francisco, who were in business in Portland, were the first 
to make a direct shipment of canned salmon to Liverpool. This 
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was in 1871, and the shipment abroad that year amounted to 30,000 
cases. 

Of the 35 canneries on the Columbia River in 1881, it is said that 
about one-half had been established by the Hume brothers. G. W. 
and William Hume were partners in the firm of Hapgood, Hume & 
Co., on the Sacramento River, and established the first cannery on 
the Columbia. ny 1881 William was the proprietor of two canneries, 
one at Astoria, Oreg., and one at Eagle Cliff, Wash. R. D. Hume, 
a third brother, in the same year had a cannery in operation on the 
Rogue River, and established three others, one at Eagle Cliff (then 
owned by Wiliam Hume), one at Rainier (then belonging to Jackson 
& Myers), and one at Astoria. The fourth brother, Joseph, came to 
the coast in 1871 and some time later established a cannery on the 
river. 

One of the pioneer canners on the river was the late F. M. Warren, 
operating as the Warren Packing Co., who established a cannery at 
Cathlamet, Wash., in 1869. The same company is still operating 
the plant. Later another cannery was established at Warrendale, 
Oreg., and it also is still operated by this company. Mr. Warren was 
the inventor of a retort, patented on April 10, 1877, which was in use 
by the principal canneries on the coast for a number of years. 

John West was another pioneer. He built a cannery at Hungry 
Harbor, Wash., about 1869. In 1881 he moved his plant to West- 
port, on the Oregon side of the river. Mr. West was the inventor 
of a packing machine for placing the fish in the cans. 

In 1871 the firm of Megler & Jewett established a cannery on the 
present site of Brookfield, Wash., and named it in honor of Mrs. Meg- 
ler’s birthplace, North Brookfield, Mass. In 1876 the plant was 
greatly enlarged and J. S. Megler bought out his partners and took 
in Mr. Macleay, of Corbitt-Macleay, wholesale grocers, of Portland 
and San Francisco, and changed the firm name to J.5. Megler & Co., 
under which title it still operates. In 1879 Mr. Megler bought out 
this partner and owned the plant until his death in 1915, since when 
it has been operated by his widow. 

The first soldering machine used on the Columbia River was in 
this plant, while the steam box and lacquering machines were first 
put in use on the river in this plant. 

In 1874 the Adair brothers, 8S. D. and John, jr., erected a cannery 
at Astoria, the second one to be built there. Before packing began, 
A. Booth, the well-known Chicago fish dealer, and progenitor of the 
present Booth Fisheries Co., acquired a half interest in the plant, 
which was then named A. Booth & Co. John Adair, jr., was the 
manager. The brothers established canneries on the Fraser River 
and in some seasons exchanged places in operating on the two rivers. 
5. D. Adair sold out his cannery on the Fraser and bought one on 
the Colur ia and operated it under the firm name of 8. D. Adair 
& Co. After selling out his interest in A. Booth & Co., S. D. Adair 
formed a partnership with Wm. B. Adair under the style of S. D. 
Adair & Co. in 1881. The brothers were active in the industry for 
a number of years. 

J. O. Hanthorn, under the firm name of J. O. Hanthorn & Co., 
established one of the largest canneries on the river at Astoria in 
1876. He invented a rotary can washer for washing cans after they 
were filled ready for soldering and before the tops were put on. 
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In the same year Marshall J. Kinney began his long and interesting 
career in the canning business by establishing a cannery at Astoria. 

One of the most noted men the Columbia River produced was 
Mathias Jensen, a Dane, who fished there for some years. He 
achieved especial fame from his important inventions in canning 
machinery. His first invention, however, was a machine for filling 
needles for knitting salmon nets. He next invented a can-filling 
machine, which is in common use to-day. He also invented the 
first topping machine, which was a marked success. The patent 
rights of both these machines were sold to the Alaska Packers 
Association. The machines were all made at the plant of the Astoria 
Tron Works, at Astoria, of which Mr. John Fox was the founder. 

The first fish trap or pound on the river was constructed by Mr. 
Graham, in Baker Bay, on the Washington shore, in 1879. In 1881 
Mr. P. J. McGowan built some traps just below the bay. The traps 
were very successful at times. 

The first purse seine on the river was operated by William Graham 
& Co. in 1906. 

Below appears a list of the canneries operated on the Columbia 
River in 1881, together with the pack of each during the year in 
question: 

J. Williams (Oregon side)....... QROUON BR WE mWarrene cess sons. ek ce ee 12, 000 
melee ackineiGow.7. 1iLis. ic 804000 | T! West! 10. 22202. SY 12, 000 
Elmore Packing Co............ 7,890 | Jackson & Myers (2 canneries).. 13,000 
Astoria Fishery (M. J. Kinney). 26,000 | Aberdeen Packing Co. (Wash- 
\ CLO a 1 ea 20, 000 ington Territory side)......... 17,000 
Cd ek Wiggel  a ple gga ---- 18,000 | Jos. Hume, Knappton.......... 20, 225 
Devan dA Corte: We Al oihe: 20, 000M tPillarRock Cone: 2.220 UE ie: 15, 000 
Glecident Packine Co... 2... 2... 15, 0001) diz: G. Mepler & Cos-osi ses. 22k 25, 000 
GEE OIC y Se See eee 15,000 | Columbia Canning Co.......... 8, 000 
Badolotiacdnesics- ss aes-4-. 2or000) | Dy Hume & Coos. 4. 48. 8, 300 
PERIRRE Oca ae foes sine foe ass 23,000 | Cathlamet Camnery............ 8, 000 
Bagle Gannery:!2 3.) 22.2.2.2. 17 (S004 Jas Quitman. OF. te DOP en aNy 5, 000 
impinge) Go 24 -(5)3 22.222 $4.41 .4)) 8,000)1, Cutting :& Coes... od ck. 20, 000 
Fishermen’s Packing Co....... 19,000 | Eureka Packing Co............ 20, 000 
SDC ge AO cs ar ee 10) 000") Eappood: g, Co. 2.22, Ue os 18000 
Anglo-American Packing Co.... 10,300 | Eagle Cliff Cannery............. 10, 000 
Hanthor'& Cobss ie. J02b2.. 19, 000 —— 
Scandinavian Co. =o. 22 =... 18 20, 000 Potal ss tek Sach sees 549, 115 
eens OV COOK, oc eh Jest 3 5. 50, O00 

An interesting compilation prepared by the Portland Board of 
Trade ¢ shows the total product in cases, the price per case of 48 
ounds, and the price for each fish paid by the canneries to the 
shermen from 1866 to 1881: 

z Total : Cost of Total . Cost of Year. product Price ah Year. product. Price ish 

Cents. | Cents. 
S66 F522 S955 Le SL 4,000 $16.00 15) SRS 74E Ee che ate: 350, 000 $6. 50 25 
it. ay Pee? eee 18,000 13.00 15 LT fy; See eae eee 375, 000 5. 60 25 
WBOSF see Hh ese b Ss 28, 000 12.00 20 STO oe cee as 3 450, 000 4.50 25 
tA ee ee ee, Soe 100, 000 10. 00 20 UST ees. wok Sec eh c. 460, 5. 20 25 
1870: 2a eS 150, 000 9.00 20 1 hs aN ee lll 460, 000 5.00 25 
IS7Uet sche ee 200, 000 9. 50 Pom PISTON SSE ch LEG) 8 480, 000 4.60 50 
TS 72k. a 250, 000 8.00 Py |S eg a ara 530, 000 4.80 50 
1873bbi 45. SAS 250, 000 7.00 25 POSE. FMI, Soe 550, 000 5.00 60 

' aS SE NT EP ES ES ha oe ge Bh 1 oe SO 

a The Commerce and Industries of the Pacific Coast of North America . 372, 373. By John S. Hit- 
tell. San Francisco, 1882. dict : 7 
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The banner year in the canning industry was 1884, when 620,000 
cases of chinook salmon were marketed. At this time the runs were 
so enormous that tons and tons of salmon were thrown overboard 
by the fishermen because the canneries were unable to handle them. 

As in other sections, there came a time when the market began to 
be glutted by the packs of the numerous canneries, and it was found 
necessary to combine some of the plants in order to operate more 
cheaply and also to reduce the output. 

In 1885 W. H. Barker and George H. George, who had been con- 
nected with various canneries, formed a erie et as George & 
Barker and purchased the Astoria cannery of the Port Adams Packing 
Co., then 2 years old. 

Shortly before this a combination which was named the Eureka & 
Epicure Packing Co. had been formed and comprised the following 
plants: Knappton Packing Co., Knappton; North Shore Packing 
Co., just below Knappton; and the Eureka Packing Co. This 
combination got into frames difficulties, and the reorganizers per- 
suaded George & Barker to join the combination and take charge. 

In 1887 the Eureka & Epicure Packing Co., the plants of Samuel 
Elmore, M. J. Kinney, and J. W. Seaborg, all of Astoria; J. O. Han- 
thorn & Co., Astoria; Fishermen’s Packing Co., Astoria; Scandinavian 
Packing Co., Astoria; Columbia Canning Co., and J. W. & V. Cook, 
Clifton, were combined under the name of the Columbia River 
Packers Association. In 1889 the association built a new cannery 
at Rooster Rock. Mr. George was with the association until his 
death, but Mr. Barker left it to become general manager of the 
British Columbia Packers Association, where he is at present, the 
dean of the Pacific coast cannerymen. 

Karly in the eighties the California Can Co. was engaged in the 
business of making cans in San Francisco. Later the Pacific Sheet 
Metal Works absorbed the company. A factory was started at Asto- 
ria, with Mr. F. P. Kendall in charge. The latter, who is one of the 
deans of the industry, has had a long and interesting connection with 
all branches of the industry and in most sections. The American 
Can Co. later on bought the Pacific Sheet Metal Works, and the 
Astoria plant was moved to Portland. 

The American Can Co. was the first to install sanitary can-packing 
machinery in the salmon industry, the wenture being made in 1911, 
at the Sanborn-Cutting plant in Astoria. 

At the present time (1919) there are 21 canneries in operation on 
the river, while large quantities of salmon are also frozen, mild cured, 
pickled, smoked, and sold fresh in the markets of the world. 

Commercial fishing is carried on mainly between the mouth of the 
Columbia and Celilo, a distance of about 200 miles, and in the Wil- 
lamette River. The most of it is in the lower part of the river, within 
about 40 miles of its mouth. Bakers Bay, on the Washington or 
north side, and just within the river’s mouth, is the favorite ground 
for pound-net fishing. The principal! gill-net drifting ground is from 
the river’s mouth to about 20 miles above Astoria, Dut drifting is 
done wherever convenient reaches are found much farther up the 
river. Most of the drag seines are hauled on the sandy bars in the 
river near Astoria, which are uncovered at low water. Wheels are 
operated in the upper river above the junction of the Willamette 
with the main river. 
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Astoria is the principal center for all branches of the industry, but 
more especially for canning. Other places in addition to Astoria at 
which canneries are located are Ilwaco, Eagle Cliff, Altoona, Brook- 
field, Pillar Rock, Cathlamet, on the Washington shore, and at 
Warrendale, Rooster Rock, and Seuferts, on the Oregon shore. 

OREGON. 

Necanicum Creek.—This short stream is in Clatsop County and 
enters the Pacific Ocean about 10 miles south of the Columbia River. 
Its fisheries are of small importance. 

Nehalem River.—The Nafwlatn is a small coastal river that rises 
in the mountains of Clatsop and Columbia Counties, and flows into 
the Pacific Ocean in the northern part of Tulamook County. As early 
as 1887 there was a small cannery here, and the business has been 
followed ever since. In 1911 an additional plant was built and both 
have operated each year since, except in 1913, when one was shut 
down. 

Tillamook Bay and Rwer.—Tillamook River is a very short stream 
which enters Tillamook Bay, the latter being in Tillamook County 
and about 45 miles south of the mouth of the Columbia River. 

Fishing is carried on mainly in the bay. The earliest record we 
have of canneries on this bay is of 1886, when two were in operation. 
From 1891 to 1910 but one was operated, but in 1911 another plant 
was started. In 1915 a third cannery was built, and all three oper- 
ated until 1918, when only one was in operation. In 1919, two 
operated. 

Nestugga River.—This stream enters the ocean in the southwestern 
art of Tillamook County. A cannery operated here in 1887 and the 
usiness has been carried on each season with but one intermission 

since 1905. 
Siletz River.—This river has its source in the mountains of Polk 

County and enters the ocean in the northern part of Lincoln County. 
The commercial development of the fisheries was hampered for many 
years owing to the fact that the river was within the boundaries of 
what was then the Siletz Indian Reservation. The first cannery 
was established here in 1896. An additional one was built in 1918. 

Yaquna Bay and River.—The Yaquina (‘‘crooked’’) River is 
about 60 miles long; its general course is nearly west through the 
county of Benton. The river is narrow throughout the greater part 
of its length. A few miles from its mouth it suddenly broadens out 
into an estuary from one-half to three-fourths of a mile wide, which 
is commonly called Yaquina Bay. The river enters the Pacific about 
100 miles south of the Columbia. 

Salmon canning was begun on this river in 1887, when two small 
canneries were constructed. The next year an additional plant was 
erected. The business has fluctuated considerably since then and 
there is now but one cannery, which has not been operated since 1911. 
In 1917 this plant was consolidated with the one at Waldport. 

The fishing grounds are all in the bay and the lower section of the 
river. The fishermen of this section are fortunate in that they have 
railroad communication with the outside world. 

Alsea Bay and River.—Alsea River rises in the southwestern part 
of Benton County, and flows in nearly a northwesterly direction to 
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the Pacific, a distance of about 60 miles. Like the Yaquina, the 
“bay” is merely a broadening out of the river just inside its mouth. 

The first cannery was established in 1886 and by 1888 there were 
three in operation. For many years but one was operated. In 1911 
and each season since two canneries have been operated. 

The best fishing grounds are from the mouth of the river to about 
5 miles inland. 

Siuslaw River.—This river has its source in the mountains of Lane 
County, and its course lies first in a northwesterly direction and to 
the westward until the Pacific is reached. Through part of its 
course it is the dividing line between Lane and Douglas Counties. 
In 1915 a railroad line from Eugene to the mouth of the Siuslaw 
River, at which point it connected with a line to the Coquille River, 
was opened for traffic. 

As early as 1878 there were two canneries operated on this river, 
but from 1879 till 1888 there are no data available showing the extent 
of the fisheries. In 1888 the Florence Canning Co., the Lone Star 
Packing Co., and the Elmore Packing Co. each operated a cannery. 
In 1896 A. W. Hurd built a cannery which was destroyed by fire in 
1908. At present there are two canneries, but of recent years only 
one has been operated. The opening of a railroad line from Eugene 
to here, thus ye an outlet for fresh salmon shipments, will 
doubtless greatly help in developing its fisheries. 

The salmon fishing grounds extend from near the mouth of the 
river to about 20 miles upstream. 

Umpqua River.—With the exception of the Columbia this is ee 
largest and longest river in Oregon. It is formed by north and 
south forks, which unite about 9 miles northwest of Roseburg, and 
the river then flows northwestwardly and enters the Pacific. Prac- 
tically all of this river is within the boundaries of Douglas County, 
one of the largest counties in the State. A railroad has recently been 
built along this river and in time there will doubtless be a large de- 
velopment of the fisheries of this region owing to the opportunities 
which will be offered for shipping fresh fish. 

With the exception of Rogue River, this is the only river in Oregon 
south of the Columbia River in which a spring run of chinook salmon 
occurs. 

As early as 1878 there were two canneries located on the Umpqua, 
one of which was built by George W. Hume. Tho number has never 
been larger than this, and usually there has been but one operating. 
In 1912 there was but one at Gardiner. In 1919 one was operated. 

In 1918 the Reedsport Fish Co., of Reedsport, purchased the can- 
ae of the Umpqua Cooperative Co. .. at Gardiner. 

Joos Bay and River.—Coos Bay is a navigable semicircular inlet 
of ts ocean with numerous arms or branches. There is much 
marshy ground in the bay, and a number of sloughs, or small creeks, 
which empty into the bay from both sides. Coos River proper is an 
unimportant stream, but a few miles in length. North Bend, Marsh- 
field, and Empire are the principal towns on the bay. A’ branch 
railroad is being built to these points from the main line af the South- 
ern Pacific Railway, and as soon as this is completed the fishing in- 
dustry will receive a great impetus. Heretofore this region has de- 
ended upon steamers and sailing vessels plying to Portland and 

ban Francisco for its communication with the outside world, and 
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this slow and infrequent means of shipment has verv seriously handi- 
Bapped the fisheries. 

almon canning began here in 1887, when two canneries opened for 
business. The business has fluctuated considerably since, most of 
the time but one cannery being operated; none was operated in 1919. 

Fishing is carried on mainly in the bay. A fewset nets are operated 
in the river. 

Coquille River.—This river is formed by three branches, called the 
North, Middle, and South Forks, which rise in the Umpqua Moun- 
tains and unite near Myrtle Point, the head of tidewater, about 45 
miles by river from the mouth of the stream. It is a deep and slug- 
gah river, with no natural obstructions to hinder the free passage of 
sh. Its fisheries have been seriously hampered by the lack of rail- 

road communication, but this has recently been remedied, as the rail- 
road to Coos Bay connects with a short line now in existence between 
the Coquille River and Coos Bay, and thence on to the Siuslaw and 
from there to Eugene. 

The principal towns on the Coquille River are Bandon, Prosper, 
Coquille, and Myrtle Point. Bandon is the shipping port. 

Pickled salmon were cured and shipped from this river very early, 
the first recorded instance of any considerable quantity being in 1877, 
when 3,000 barrels of salmon were sent to San Francisco. The salt 
shipments were important until within recent years. The first salmon 
cannery was erected in 1883, at Parkersburg. In 1886 another was 
built at the same place, and the following year still another was 
erected close by. This was the largest number ever in operation in 
any one year. Since 1909 two canneries have been operated, both at 
Prosper. In 1916 the Macleay estate took over the Coquille River 
Fishermen’s Cooperative Co.’s cannery near Bandon. 

The fishing grounds are from the mouth to Myrtle Point, about 45 
miles inland. 

Sizes River—This small river is located in the norther part of 
Curry County, and is about 40 miles in length, enterinz t e Pacific 
a very short distance above Cape Blanco. The salmon caught here 
ae either salted or shipped fresh to the canneries on the Coquille 

iver. 
Elk River.—This is another small stream about 40 miles in length, 

which enters the Pacific just south of Cape Blanco. As on the Sixes 
River, the salmon are either salted or sold fresh to the canneries on 
the Coquille River. 

Rogue River —This river has as its source Crater Lake in the Cas- 
cade Mountains, on the western border of Klamath County, flow- 
ing a distance of about 325 miles to the ocean, which it enters at 

edderburn. Its principal tributaries are the Illinois, Applegate, 
and Stewart Rivers. Owing to canyons and falls in the main river 
between the mouth of the Illinois River and Hellgate, the latter 
near Hogan Creek which runs through the town of Merlin, naviga- 
tion and fishing are impossible in that section. Except at the mouth 
of the river the population is very sparse until about the neighbor- 
hood of Hogan Creek, where the river approaches the railroad, and 
from here on for some miles there are numerous growing towns. 

Owing to the fact of there being both a spring and a fall run of 
salmon in this river, the fisheries early became of importance, 

11312°—21——-3 
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although sadly hampered because of being compelled to depend 
wholly on vessel communication with San Francisco, many miles 
away. In the early years the salmon were pickled and shipped to 
San Francisco. Strong, Baldwin & Co. started in the business as 
early as 1859. In 1877 R. D. Hume, who had been canning salmon 
on the Columbia River, removed to the Rogue River, and established 
near the mouth a cannery which he operated every season (except 
1894, when the cannery burned down) until his death in November, 
1908, after which date it was operated by his heirs. Mr. Hume also 
operated a large cold-storage plant at Wedderburn for several years. 

The development of the fisheries of the lower Rogue River was 
very much hampered by the monopoly which Mr. Hume acquired 
and maintained until his death. He bought both shores of the river 
for 12 miles from its mouth, and also owned an unbroken frontage on 
the ocean shore extending 7 miles north from the mouth of the river. 
As a result of this, independent fishermen could find no convenient 
places for landing, which was necessary in order to cure, handle, and 
ship the fish caught. Since Mr. Hume’s death the property has been 
sold to the Macleay estate, but the people of Oregon, upon an initia- 
tive and referendum petition, voted in 1910 to close Rogue River to 
all commercial fishing, and it was so closed in 1911 and 1912 but re- 
opened in 1913. A second cannery was built here in 1915 by the 
Seaborg Canning Co. 

In the upper river ranchers living along the banks have engaged in 
fishing for a number of years, the catch for the most part being sold 
fresh. In recent years, as the country has developed, this fishery has 
become fairly important. 

Chetco and Windchuck Rivers—These two unimportant streams 
empty into the Pacific in the lower part of Curry County, not far 
from the California line. The former is about 20 miles and the latter 
about 25 miles in length. Both have runs of salmon, and small fish- 
eries have been maintained for some years, the catch being either 
pickled or sold to the California canneries. 

CALIFORNIA. 

Smith River.—This river, which is the most northerly one in the 
State, rises near the Siskiyou Mountains, and runs in a westerly 
direction to the Pacific Ocean. 

The river has only a spring run of salmon, and the early recorded 
history of the fisheries is fragmentary. The pickling of salmon was 
the main business at first and has been important ever since, as the 
cannery, which was first established in 1878, operated irregularly, 
and seems to have shut down entirely in 1895. Canning began again 
in 1914 by H. E. Westbrook and has been prosecuted each year 
since. 

Klamath Riwer.—This is the most important river in California 
north of the Sacramento. It issues from the Lower Klamath Lake 
in Klamath County, Oreg., and runs southwesterly across Siskiyou 
County, passes through the southeastern section of Del Norte County, 
keeping its southerly course into Humboldt County, where it forms 
a junction with the Trinity River, and thence its course is directed 
to the northwest until it reaches the Pacific Ocean. 

The Klamath River is important as a salmon stream because it has 
both a spring and fall run of salmon. In 1888 a cannery was estab- 
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lished at Requa, at the mouth, and this has been operated occasion- 
ally ever since. The pickling of salmon has been done here for a 
number of years. Some years part of the catch has been shipped 
fresh to the cannery on Smith River or to the Rogue River (Oreg.) 
cannery. Since 1908 the cannery has been operated continuously by 
the Klamath River Packers Association. 

Humboldt Bay and tributaries —The shore line of Humboldt County 
is bold and high, except in the vicinity of Humboldt Bay, where it 
is rather flat. The latter is the only harbor along the county shore, 
and it is quite difficult of access, owing to the bar at the entrance 
upon which the sea breaks quite heavily. The bay is about 12 miles 
long and about 3 miles wide. Mad River, which has its rise in the 
lower part of Trinity County, runs in a northwestly direction, then 
makes a sharp turn and enters the bay from the north side. Eel 
River, which has its rise in Lake County, far to the southeast, runs in 
a northwesterly direction and enters the bay at its southern extrem- 
ity. Small railroads running south from Eureka traverse the shores 
of both rivers for some miles. A railroad now runs from the north 
side of San Francisco Bay to Eureka, and it has aided very materially 
in extending the market for salmon caught in these rivers. 

Mattole River.—This is a small and unimportant river in the south- 
ern part of Humboldt County, and is said to have a good run of 
een each year, but no commercial fishing has as yet been carried 
on here. 

Noyo River.—In 1915 salmon fishing began at Fort Bragg, in 
Mendocino County, where the Noyo River debouches into the ocean. 
The building of a branch railroad to this point made the shipping 
of salmon a possibility. Im 1915 and 1916 considerable salmon 
were caught and shipped fresh. In 1917 the Tillamook Ice & Cold 
Storage Co., built and operated a cannery here, while the Columbia & 
Northern Fishing & Packing Co., in the same year built and operated 
a cold-storage and mild-curing plant. 

Sacramento and San Joaquin Rivers.—These two rivers are the 
most important riversin See The Sacramento is quite crooked, 
the distance by river from Red Bluff to San Francisco being about 
375 miles, while the distance by rail between these two places is only 
225 miles. The river rises in several small lakes in the mountains 
about 20 miles west of Sisson, in Siskiyou County, and for nearly 
half its length flows through a narrow canyon. The upper portion 
is a typical mountain stream, with innumerable pools and rapids. A 
little above Redding the river emerges from the canyon and widens 
into a broad shallow stream. Below Sacramento it runs through a 
level country and is affected by tides. Sloughs are numerous in this 
stretch, some connecting it with the San Joaquin. The Sacramento 
and San Joaquin Rivers join as they empty into Suisun Bay. 

The principal tributaries of the Sacramento which are frequented 
by salmon are the Pit and McCloud Rivers and Battle Creek. At one 
time salmon frequented the American and Feather Rivers, but min- 
ing and irrigation operations along these streams either killed them 
off or drove them away. 

The San Joaquin River has its source in the Sierra Nevada Moun- 
tains. Flowing westerly and forming the boundary between Fresno 
and Madera Counties for a considerable distance, it then turns 
abruptly to the north just where it is joined by Fresno Slough, which 
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drains Lake Tulare. From here its general course is northwesterly 
until it joins the Sacramento River, near the latter’s mouth. The 
Chouchilla and Fresno Rivers are the principal tributaries of the 
San Joaquin. 

The principal fishing grounds for salmon are Suisun Bay, the 
lower part of San Joaquin River, and the Sacramento River as 
high as the vicinity of Sacramento. Drift gill nets are used almost 
exclusively in this section. From Sacramento to Anderson there is 
considerable commercial fishing, more particularly with haul seines. 

Owing to the early and excellent railroad facilities which the fish- 
eries of the Sacramento River have enjoyed, they have not been 
handicapped so seriously as most of the other Pacific coast rivers in 
finding profitable outlets for the catch. Soon after the first trans- 
continental line was opened the shipping of fresh salmon to eastern 
points began, and it has been an important feature of the industry 
ever since. 

The chief event in the history of the salmon fisheries of this river 
is the fact that the canning of salmon on the Pacific coast had its 
inception here in 1864. The circumstances leading up to this event 
and its consummation are interestingly told by R. D. Hume in the 
following words: 

The first salmon cannery of the United States was located at Washington, Yolo 
County, Calif. A part of the building was originally a cabin situated on the river 
bank outside of the levee just opposite the foot of K Street, Sacramento City. It was 
built in 1852 and occupied by James Booker, Perey Woodsom, and William Hume. 
William Hume came to California in the spring of 1852, bringing with him a salmon 
gill net which he had made before leaving his home at Augusta, Me. In company 
with James Booker and Percy Woodsom, Mr. Hume began fishing for salmon in the 
Sacramento River just in front of the city of Sacramento. William Hume had been 
salmon fishing in the Kennebec River in the State of Maine with his father, where his 
father and grandfather had been engaged in the same business since 1780, and their 
ancestors in Scotland had for pleasure pursued the sportive salmon on the Tweed and 
Tay for centuries before. In 1856 William Hume went back to Maine, and on his 
return to California the same year was accompanied by his brothers, John and 
G. W. Hume, who also engaged in salmon fishing in the Sacramento River. Among the 
schoolmates of G. W. Hume was one Andrew 8. Hapgood, who had learned the tin- 
smith’s trade, and who a short time after G. W. Hume left for California went to Bos- 
ton and entered the employ of J. B. Hamblen, a pioneer in the canning business, 
and was sent by him to Fox Island on the coast of Maine to engage in canning lobsters. 
The canning of lobster was a new and growing industry, and Mr. Hamblen, to increase 
his business, a short time after sent Mr. Hapgood to the Bay of Chaleur, an arm of the 
sea which divides the Province of Quebec from that of New Brunswick, where, in 
addition to the canning of lobster, they also canned a few salmon. I believe this was 
the first salmon canned on the American Continent, and I am informed that the busi- 
ness in a small way is still carried on in that section of the country. In 1863 G. W. 
Hume went back to Maine, and while there visited Mr. Hapgood at Fox Island, to 
which place he had been again sent by J. B. Hamblen to take charge of the works at 
that place. During the visit of G. W. Hume to his friend Hapgood a talk about salmon 
was had, and it was agreed that if salmon on the Facific coast were as plentiful as 
represented by Mr. Hume much money could be made in a salmon-cannery business. 
The plan decided on was that G. W. Hume, on his return to California, should try and 
induce his brother William to engage in the business with them, and, if he succeeded 
in so doing, Mr. Hapgood should purchase the necessary machinery and come cut to 
California in time for the spring season of 1864. William Hume being agreeable to 
take part in the enterprise, Mr. Hapgood set out on the journey and arrived at San 
Francisco on March 23, 1864, and a few days later at the location where the operations 
were afterwards conducted.¢@ . 

* * * * * * % * 

a The description of the machinery used and the methods of canning have been quoted in full under 
“Canning” elsewhere in this report. 

| 
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For a considerable time after the salmon-canning business was inaugurated the pack- 
ers suspended operations in the early part of July of each year as at that time the 
market would take only goods which showed a rich oil and the best food values.@ 

The business languished after the firm established its cannery on 
the Columbia River, but in 1874 was renewed again by others and 
continued with varying success until 1905, when it ceased tempo- 
rarily, owing to the smaller quantity of fish available and the diffi- 
culty of competing with the mild-cure packers and the fresh-fish deal- 
ers. Several times since small packs have been made when, for 
some reason, mild-curing was unprofitable. 

Monterey Bay.—The first harbor south of San Francisco is Mon- 
terey Bay, a large indentation cutting into Santa Cruz and Monterey 
Counties. Only a portion of it is well sheltered, however. For a 
number of years it had been known that salmon frequented the 
waters of this bay for the purpose of feeding on the young fishes 
which swarmed there. Sportsmen frequently caught them with rod 
and reel, but it was not until the eels eighties that the industry 
was established on a commercial basis. It has since grown very 
rapidly. The catch has either been mild cured at Monterey or 
shipped fresh. A few have been canned in recent years. 

ALASKA.® 

Alaska is the most favored salmon-fishing region. Many rivers, 
some of great length and draining enormous areas, intersect the dis- 
trict in every direction, while the number of small creeks is countless. 
Almost every one of these have runs of salmon of varying abundance. 
The principal streams entering Bering Sea are the acon Kus- 
kokwim, ‘Togiak, Nushagak, Kvichak, Naknek, Ugaguk, and 
Ugashik; in central Alaska the Chignik, Karluk, Alitak, Susitna, and 
Copper Rivers are the main streams, while in southeast Alaska are 
found, among many others, the Anklow, Situk, Alsek, Chilkat, Chil- 
koot, Taku, Stikine, and Unuk Rivers. Most of the fishing in Alaska 
is carried on in the bays into which these rivers debouch. In south- 
east Alaska, which is composed largely of islands, the fishing is carried 
on mainly in the bays, sounds, and straits among these. 

Even before the purchase of the district from Russia in 1867 our 
fishermen occasionally resorted to southeast Alaska and prepared 
salted salmon. The salmon fisheries did not become important, how- 
ever, until canning was begun. 

SOUTHEAST ALASKA, 

One of the most favorable sections for carrying on fishing 
operations is southeast Alaska. Here a narrow strip of main- 
land, about 30 miles wide, separates British Columbia from salt 
water and forms the ‘‘panhandle” of Alaska. Outside this is a fringe 
of numerous islands, large and small, close to the coast line, conform- 

a The First Salmon Cannery. By R. D. Hume. Pacific Fisherman, Seattle, Wash., Vol. II, No. 1, 
January , 1904, pp. 19-21. 

b The material] for the history of thesalmon fisheries of Alaska for the period from the inception ofsalmon 
canning to 1900 was obtained almost wholly from the following excellent and valuable reports by Capt. 
Jefferson I’. Moser, to whom I am deeply indebted for this and other valuable data: 

The Salmon and Salmon Fisheries of Alaska. Report of the Operations of the United States Fish Com- 
mission Steamer Albatross for the Year ended June 30,1898. By Jefferson F. Moser. Bulletin, U.S. Fish 
Commission, 1898, Vol. XVIII, pp. 1-178. Washington, 1899. 

Alaska Salmon Investigations in 1900 and 1901. By Jefferson F. Moser. Bulletin, U. S. Fish Commis- 
sion, 1901, Vol. X XI, pp. 173-398. Washington, 1902. 

s 
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ing to its irregularities and separated from it and from each other 
by deep straits and channels. These islands, about 1,100 in number, 
extend from the coast an average distance of about 75 miles and along 
the general contour for about 250 miles. Some of these islands are 
very large, indented with deep bays and sounds, and they in turn 
fringed with smaller islands. 

The largest streams in this region are the Unuk, Stikine, Taku, and 
Chilleat, all of which take their source in the interior and drain con- 
siderable areas. The other rivers are usually streams, and the greater 
number are simply outlets to a lake or system of lakes. 

All species of salmon are to be found in this region, but the hump- 
back is by far the most abundant. 

This region has been the favorite fishing ground for the smaller 
operators, although a few of the largest canneries in Alaska are 
located here. Of recent years transportation facilities have been 
exceedingly good and fairly cheap, while the nearness to the States 
and the considerable resident population which could be drawn upon 
for labor have been big factors in its development. 

The Russians did considerable salting of salmon. Petroff, in his 
report in the Tenth Census on the “ Population, industries, and re- 
sources of Alaska,’’ writes as follows of the Redoubt near Sitka: 
“The once famous Redoubt or deep-lake salmon fishery on Baranof 
Island, which at one time during the Russian rule supplied this 
whole region, and whence 2,000 barrels of salmon were shipped in 
1868, now lies idle.” 

Bancroft? in speaking of the king salmon of Alaska says: ‘‘So 
choice is its flavor, that during the régime of the Russian American 
Co. several barrels of the salted fish were shipped each season to St. 
Petersburg for the use of the friends of the company’s officials.” 

One of the earliest operators in southeast Alaska was a Greek, or 
Slav, named Baronovich, who married the daughter of Skowl, one 
of the old-time chiefs of the Kasaans, and received from him the 
fishery on Karta Bay, a part of Kasaan Bay, and one of the best red 
salmon streams south of Wrangell Narrows. Baronovich built a 
saltery here, kept a store and traded with the Indians. He died some 
years ago, and for some time after his death his sons operated it. 
It finally collapsed a couple of years ago. 

For a number of years a saltery was operated at Klawak, on the 
west coast of Prince of Wales Island. In 1878 the North Pacific 
Trading & Packing Co. purchased the saltery and erected the first 
cannery in Alaska here. A pack was made the same year, and the 
plant has operated every year since. In 1899 the cannery burned 
down, but it was immediately rebuilt on the opposite side of the bay. 
For some years this plant was operated almost exclusively with 
native labor, and at present the majority employed are natives. 

The same year that the above cannery was established the Cutting 
Packing Co. built a cannery at old Sitka, and operated it in 1878 and 
1879, then it was closed down. In 1882 the machinery was taken 
by another company to Cook Inlet. 

In 1882 M. J. Kinney, of Astoria, under the name of the Chilkat 
Packing Co., built a cannery on the eastern shore of Chilkat inlet and 
made a pack the same year. The cannery changed hands several times 

@ History of Alaska, Vol. XX XIII, p. 661. By Hubert Howe Bancroft. San Francisco, 1886, 
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and finally was burned in 1892, and not rebuilt. The cannery packed 
every year from 1883 to 1891, both inclusive, except in 1888, when 
it was closed. 

In 1883 the Northwest Trading Co. built a cannery on Pyramid 
Harbor, a little bay on the western side of Chilkat Inlet. It was 
operated by this company in 1883 and 1884, was idle in 1885, and in 
1888 was sold to D. L. Beck & Sons, of San Francisco, and operated 
by that firm. In the spring of 1889 it was burned, but was rebuilt at 
once and a pack made that year. In 1893 it joined the Alaska 
Packers Association, which operated it, except in 1905, until the end 
of the season of 1908, when it was finally abandoned. 

On the north shore of Boca de Quadra, about 8 miles from the 
entrance, a cannery was built in 1883 by M. J. Kinney, of Astoria, and 
operated under the name of the Cape Fox Packing Co. from 1883 to 
1886. Late in the last-named year it was sold and moved to Ketchi- 
kan, operating there under the name of the Tongass Packing Co. 
during 1887, 1888, and until August, 1889, when it was burned and 
not rebuilt. 

In 1886 Rhode & Johnson erected a saltery at Yes Bay. The fol- 
lowing year the firm became Ford, Rhode & Johnson. In 1887 work 
was begun on a cannery which was finished in 1888. Packing was 
begun in 1889 under the name of the Boston Fishing & Trading Co. 
In 1901 it was included in the Pacific Packing & Navigation Co. con- 
solidation, and when that concern failed was purchased in 1905 by 
the Northwestern Fisheries Co. In 1906 the cannery was purchased 
by C. A. Burckhardt & Co., who have operated it each year to date, 
either under that name or subsequent incorporations known as the 
Yes Bay Canning Co. and the Alaska Pacific Fisheries. 

In 1887 the Aberdeen Packing Co. of Astoria, Oreg., built a can- 
nery on the Stikine River, about 8 miles above the mouth. In 1889 
the cannery was moved to Point Highfield, on the northern end of 
Wrangell Island, and operations commenced under the name of the 
Glacier Packing Co. In 1893 it joined the Alaska Packers Associa- 
tion, who have operated it continuously, except in 1905. 

The Loring cannery of the Alaska Packers Association was built in 
1888 by the Alaska Salmon Packing & Fur Co., of San Francisco, and 
operated by the Cutting Packing Co. The company was incorporated 
in 1883 and operated a saltery until the cannery was built. en the 
Alaska Packers Association was formed in 1893 it joined that organi- 
zation. The cannery has operated every year since it was built, and 
in some seasons has made the largest pack of any in the Territory. 

Shortly after William Duncan aad? his community of Tsimpsean 
Indians had settled, in 1887, on Annette Island, which island had 
been set aside by the Federal Government as a reserve for them, 
plans were under way for a salmon cannery, but funds came in so 
slowly that it was not until 1890 that any pack was attempted. In 
1891 it was in full operation, and Tee from then continuously 
until 1913, when the plant was shut down for that and the two suc- 
ceeding years. Much dissatisfaction had been expressed by the 
natives over the operation of this and other industrial plants on the 
island, and finally the Federal authorities took possession of prac- 
tically everything, as guardian of the natives, and early in 1916 
leased the cannery to P. E. Harris & Co., of Seattle, the understand- 
ing being that they were to employ natives when available. Un- 
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fortunately the plant burned down on May 17, just before the fishing 
season began. In 1918 the Annette Island Packing Co. built and 
operated a cannery here. 

For the purpose of assisting the natives of Annette Island in 
operating this cannery the President in 1916 issued a proclamation 
making a fishery reserve of the island and among other things pro- 
vided that— 

the waters within 3,000 feet from the shore linesat mean low tide of Annette Island, 
Ham Island, Walker Island, Lewis Island, Spire Island, Hemlock Island, and adja- 
cent rocks and islets, located within the area segregated by the broken line upon the 
diagram hereto attached, and made a part of the proclamation, also the bays of said 
islands, rocks, and islets, are hereby reserved for the benefit of the Metlakahtlans: 
and such other Alaskan natives as have joined them or may join them in residence 
on these islands, to be used by them under the general fisheries laws and regulations 
of the United States as administered by the Secretary of Commerce. 

One white trap net owner refused to remove his trap from the 
waters In question, and when decision was rendered against him in 
the lower court, carried the case to the United States Supreme Court, 
which, in December, 1918, upheld the right of the President to grant 
exclusive fishing rights in public waters. 

James Miller operated a saltery on Burroughs Bay, on Behm 
Canal, in 1886 and 1887. In 1888 Andrew and Benjamin Young, 
of Astoria, Oreg., built a cannery here and operated it under the 
name of the Cape Lees Packing Co. in 1888, 1889, and 1890. It 
was Closed in 1891 and 1892. In 1893 it became a part of the Alaska. 
Packers Association, and was dismantled the following year. 

About 1888 a saltery was established on Thorne Bay, Prince of 
Wales Island. The following year it was sold to the Loring cannery. 
In 1892 it was sold to Robert Bell, who moved it to the upper end of 
the northwest arm, on the western shore. Salting was not carried 
on each season, as it was sometimes found to be more profitable to 
sell the fish fresh to the canneries. The plant was finally abandoned. 

In 1889 Messrs. Sanborn and Ellmore, of Astoria, built a cannery 
in Pavlof Harbor, Freshwater Bay, on the eastern side of Chichagof 
Island, and operated it under the name of the Astoria & Alaska 
Packing Co. It made a pack that year and in the spring of 1890 
was moved to Point Ellis, on the eastern side of Kuiu Island, pack- 
ing that year and also in 1891. It was burned in May, 1892. Only 
one building was left standing, and it and the site were purchased by 
John H. Mantle, of Wrangell, who operated a saltery on each arm of 
the bay. Mr. Mantle began operations here in 1893. 

In i889 the Baranof Packing Co. built and first operated a can- 
nery at the Redoubt, about 12 miles below Sitka. It was also oper- 
ated in 1890 and then moved to Redfish Bay, on the western coast. 
of Baranof Island. It made its first pack here in 1891 and was then 
operated every year until 1898, when it was sold to the Alaska. 
Packers Association and dismantled. 

In 1889 the Thlinket Packing Co., organized at Portland, Oreg.., 
built a cannery at Point Gerard, on the mainland opposite Point 
Highfield, at the head of Wrangell Island. It was operated that. 
and the subsequent year. 

In 1901 this company built another cannery at Santa Anna, on 
the north side of Cleveland Peninsula, and made a pack the same 
year. 
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In 1901 both plants became part of the Pacific Packing & Navi- 
gation Co. In 1902 the Gerard Point plant was closed and was not 
opened again. In 1903, 1904, and 1905 the Santa Anna plant was 
closed also. Early in 1905 these plants were purchased by the 
Northwestern Fisheries Co. at the assignee’s sale of the old corpora- - 
tion’s properties. The Santa Anna plant was operated in 1906 and 
has been operated each year since. 

The Chilkat Canning Co. put up a plant at Chilkat village, on 
Chilkat Inlet, in 1889. It was operated from 1889 to 1893, and 
then sold to the Alaska Packers Association. It was held in reserve 
for some years but was finally dismantled. 

In 1889 D. Blauw, of Tacoma, Wash., built a saltery on Grouse 
Island, Boca de Quadra, and dry-salted dog salmon. He operated 
only one season. 

In 1890 a cannery was built by the Bartlett Bay Packing Co. on 
Bartlett Bay, Icy Straits, and operated by Williams, Brown & Co., 
of San Francisco. A saltery was constructed here prior to that date, 
and in 1889 a pack of 4,300 cases was made in a crude way. In 
1891 the ice piled up in Glacier Bay to such an extent that the cannery 
could do almost nothing. It was not operated after this date. In 
1893 it became a part of the Alaska Packers Association and was 
dismantled in 1894. 

About 1890 a saitery was established on the north shore of the 
mouth of Quadra Stream, on Boca de Quadra, by Clark & Martin. 
It was operated intermittently until about 1898, when it was aban- 
doned. The same parties also established a saltery at Ketchikan 
shortly after the one on Quadra Stream was built, and operated this 
until about 1898, when the plant was turned into a steamer wharf 
and warehouse for the new town of Ketchikan which was building 
up around it. 

In 1896 the Pacific Steam Whaling Co. built a cannery on the 
northern side of Hunter Bay, near the southern end of Prince of 
Wales Island, and made a pack the same year. Miller & Co. had a 
saltery at this place and it was purchased by the company and re- 
moved to make room for the cannery. Miller & Co. also had a saltery 
on Nutqua Inlet, which was built in 1896, and this also was sold to 
the canning company. In 1901 the cannery became a part of the 
Pacific Packing & Navigation Co. It was closed in 1904. Upon the 
dissolution of the company in 1905 this plant was purchased by the 
Northwestern Fisheries Co., which company, after keeping it closed 
in 1905 and 1906, has operated it each season since. 

The Quadra Packing Co. built a cannery on Mink Arm, ‘in Boca 
de Quadra, in the spring of 1896 and made its first pack that year. 
In 1901 the plant was purchased by the Pacific Packing & Naviga- 
tion Co. It was closed in 1904, 1905, and 1906. Upon the dissolu- 
tion of the company in 1905 the plant was purchased by the North- 
western Fisheries Co. It was reopened in 1907 and has been oper- 
ated each season since. 

In 1897 a saltery was built on Taku Point, near the head of Taku 
Inlet. In 1898 and 1899 it was operated by the Quadra Packing Co. 
In 1900 the Icy Straits Packing Co. operated it. j 

In 1897 a small saltery was in operation by Cyrus Orr at Point 
Barrie, Kupreanof Island. In the same year Walter Kosmikoff 
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operated a small saltery at Shipley Bay, on Prince of Wales Island. 
In 1900 he sold it to the Icy Straits Packing Co. 

Fred Brockman in 1897 built and operated a small saltery on 
Sarkar Stream, Prince of Wales Island. Mr. Brockman operated 

_this saltery intermittently until his death in 1915. 
In 1897 Banter & West were operating a saltery at Sukkwan, on 

Sukkwan Island. In the same year Miller & Co. started another 
saltery on Kassook Inlet, on Sukkwan Island, while Thomas Mc- 
Cauley was operating a saltery on Whale Passage. 

In 1899 the Icy Straits Packing Co., consisting of stockholders of 
the Quadra Packing Co., built a cannery and sawmill at a point on 
the southeastern shore of Wrangell Narrows, about a mile south of the 
northern entrance to same, and named the town site Petersburg. The 
cannery was ready and operated in 1900. In 1901 it became a part 
of the Pacific Packing & Navigation Co. It was closed in 1903, 1904, 
and 1905. In 1905 it was purchased at the sale of the company’s 
properties by the Northwestern Fisheries Co. In 1906 the Pacrfic 
Coast & Norway Packing Co., which had been operating a cannery 
at Tonka, on Wrangell Narrows, purchased this plant and transferred 
its activities to the latter. In 1915 the plant was leased to the 
Petersburg Packing Co., composed of stockholders of the old company. 

In 1900 the Western Fisheries Co., of Portland, built a cannery at 
the head of Dundas Bay, and made a pack the same year. In 1901 
it became a part of the Pacific Packing & Navigation Co. It was 
closed in 1904. At the assignee’s sale of the company’s properties in 
1905 this plant was purchased by the Northwestern Fisheries Co. and 
operated in 1905 and each subsequent year. 

In 1900 the Fidalgo Island Packing Co. built a cannery on the 
southern side of Ketchikan Creek. A pack was made the same year. 
The plant was closed in 1903, only a little salting being done that year, 
was reopened in 1904, was closed again in 1905, and was reopened in 
1906, since when it has been operated each season to date, except in 
1909. 

In 1900 the Pacific Coast & Norway Packing Co. opera a floating 
saltery while prospecting for a cannery location. In 1901 the com- 
pany built a cannery at Tonka, about midway of Wrangell Narrows, 
on the western side, and made a pack in that and subsequent years 
until 1906. In that year the company purchased the Petersburg 
cannery and thenceforth operated from there. The Tonka plant was 
dismantled a few years later. 

In 1900 the Royer-Warnock Packing Co., of San Francisco, built 
a small cannery on Beecher Pass, which connects Duncan Canal with 
Wrangell Narrows, using the old Buck saltery for the cannery proper. 
It operated only the one season. It was a hand-pack plant. 

The Taku Fishing Co. in 1900 built a cannery on the southern side 
of the entrance to Port Snettisham, and made a pack in that year. In 
1901 it became a part of the Pacific Packing & Navigation Co. The 
plant was closed in 1902 and not reopened again. 

In 1900 the Taku Packing Co., organized in Astoria, Oreg., built a 
cannery on the western shore of Taku Inlet and made a pack the 
same year. In 1901 it became a part of the Pacific Packing & 
Navigation Co. It was closed in 1904 and not reopened again. 
In 1905 it became the property of the Northwestern Fisheries Co. 
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Tn 1900 the Chilkoot Packing Co., organized at Aberdeen, Wash., 
built a cannery at the head of Chilkoot Inlet, and operated the same 
year. In 1901 it became a part of the Pacific Packing & Navigation 
Co. It was closed in 1904 and not reopened again. 

In 1900 the Great Northern Fish Co. operated a floating saltery. 
Its principal business was salting dog salmon for the Japanese 
trade, i it operated only one season. J. E. Rice, of Whatcom, 
Wash., in the same year packed dog salmon on Karta Bay for the 
same trade. 

The Pacific Packing & Navigation Co. (an account of whose incep- 
tion, operation, and alae appears under Puget Sound) was rae 
ized in 1901 and acquired the following canneries in Alaska: Can- 
neries of Pacific Steam Whaling Co. at Nushagak, Bristol Bay; Chig- 
nik, Alaska Peninsula; Uyak, Kodiak Island; Kenai, Cook Inlet; 
Orca, Prince William Sound; Hunter Bay, southeast Alaska. Also 
‘the Hume Bros. & Hume canneries at Chignik and Uyak; the Thlinket 
Packing Co. with canneries at Gerard Point and Santa Anna; the 
Western Fisheries Co. cannery at Dundas Bay, Icy Straits; Chilkoot 
Packing Co. cannery at Chilkoot Inlet; the Taku Packing Co. can- 
nery at Taku Inlet; the Taku Fishing Co. cannery at Port Snet- 
tisham; the Boston Fishing & Trading Co. cannery at Yes Bay; the 
Chatham Straits Packing en cannery on Sitkoh Bay; the Icy Straits 
Packing Co. cannery at Petersburg, Wrangell Narrows; and the 
Quadra Packing Co. cannery at Mink Arm, Boca de Quadra. 

The company met with financial disaster in 1904, and at the 
resulting ne most of its properties were bought by the North- 
western Fisheries Co., a corporation formed for the purpose. Of the 
Alaska canneries the Sitkoh Bay plant was sold to George T. Myers & 
Co,, while the Orca plant was leased to Capt. Omar J. Humphreys, 
from whom the Northwestern Fisheries Co. later on secured it. 

The San Juan Fishing & Packing Co., of Seattle, established a 
cannery and cold-storage plant in 1901 at Taku Harbor, a small bay 
on the mainland a short distance south of Taku Inlet, and made a 
ack the same year. This plant was purchased in 1903 by the 

Pacific Cold Storage Co. and operated by it in 1903, 1904, and 1905. 
In 1906 it was leased and operated by the Taku-Alaska Packing Co. 
From 1907 to 1911 the plant was leased and operated by John L. 
Carlson & Co. In 1911 the plant was purchased by Mr. Carlson and 
the name changed to the Taku Canning & Cold Storage Co., under 
which name it has been operated each year since. In 1918 it was 
purchased by Libby, McNeill & Libby. 

In 1901 the Chatham Straits Packing Co. built a cannery on Sitkoh 
Bay, Chichagof Island. _Thesame year this cannery became a part of 
the Pacific Packing & Navigation Co. Upon the dissolution of the 
latter, early in 1905, this plant was purchased by George T. Myers & 
Co., which company has operated it to date without a break. 

In 1901 F. C. Barnes, of Portland, Oreg., built a cannery at Lake 
Bay, on the east side of Prince of Wales Island, and made a pack that 
season. This cannery was operated in 1902, but was closed in 1903. 
It was reopened in 1904, and operated each season after that. In 
1910 it was incorporated under the name of F. C. Barnes Co. 

In 1901 the Union Packing Co., organized in Tacoma, Wash., built 
a cannery on Kell Bay, an arm of Affleck Canal, on the southern side 
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of Kuiu Island. In 1904 this plant was moved to the Kvichak 
River in Bering Sea. é 

Buhring & Heckman operated a small saltery in Union Bay, on the 
north side of Cleveland Peninsula, in 1901. Packing was carried on 
aboard a barge. 

In 1901 the Muir Glacier Packing Co. put up a saltery on Ideal 
Cove, Dry Pass, near Wrangell. It has operated mainly as a mild- 
cure station. It was closed down in 1903 but was opened in 1904. 
It was then closed in 1905, 1906, and 1907. It was opened in 1908 by 
K. J. Johansen and operated in 1908 and 1909. 

In 1902 the Kasaan Bay Co. built a cannery on the north side of 
Kasaan Bay, Prince of Wales Island, and made a pack the same year. 
It was shut down in 1904 and 1905, but reopened in 1906 by Gorman 
& Co., of Seattle, who had purchased control of the company. Shortly 
after the closing of the packing season the plant burned down, but it | 
was rebuilt in time to operate the following season. In 1909 the plant 
was closed, but was reopened in 1910. On September 12 of that year 
the plant was again destroyed by fire, but was rebuilt in time to operate 
the followmg season. On October 29, 1911, the plant was once 
more destroyed by fire, but was rebuilt in time to operate in 1912. 
In 1915 the plant was purchased and operated by the Anacortes 
Fisheries Co., a subsidiary of the Booth Fisheries Co. 

In 1902 the Alaska Fish & Lumber Co. built a cannery at Shakan, 
on Kosciusko Island, near the head of Prince of Wales Island, and 
made a pack the same year. It was shut down in 1904. In 1905 the 
property was taken over by the Shakan Salmon Co., a new company 
composed largely of members of the old corporation, who operated it 
that season. In 1906 Gorman & Co., of Seattle, obtained control of 
this cannery and operated it each season under the name of the Sha- 
kan Salmon Co. until 1915, when it was sold to the Anacortes Fish- 
eries Co., a subsidiary of the Booth Fisheries Co. 

In 1902 the Columbia Canning Co. built a cannery on the southern 
side of Chilkoot Inlet, and made a pack that year. In 1910 C. A. 
Burckhardt & Co., under the name of the Chilkoot Fisheries Co., pur- 
chased and operated this plant. In 1911 the name was changed to 
the Alaska Pacific Fisheries. Early in 1919 the plant was totally 
destroyed by fire. 

The only cannery in this section lost to Alaska by action of the 
Federal Government was that of the Wales Island Packing Co., which 
was built on Wales Island, near Dixon Entrance, in 1902. When 
the Alaska Boundary Arbitration Commission declared Wales Island 
a part of Canada in 1903, this cannery automatically ceased to be an 
American one. After the change of government it lay idle for some 
time, but is now in use once more by Canadian parties. 

In 1902 the Thlinket Packing Co. built a cannery on Funter Bay, 
on the west side of Admiralty Island, and made a pack that year and 
every subsequent year to date. 

The same year the Pillar Bay Packing Co. built and operated a 
cannery near Point Ellis, on Kuru Island, and operated it until 1918, 
when it was sold to the Fidalgo Island Packing Co. 

In 1902 the Alaska Fisheries Union, organized in Seattle, built a 
cannery on the east side of Chilkat Inlet, and made a pack that year. 
After operating to 1905, the plant was in that year leased to and 
operated by the Lynn Canal Packing Co. The plant was purchased 
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in 1906 by the Pacific American Fisheries. In 1908 it was moved to 
Excursion Inlet and has been operated each season to date. 

The Tacoma Fishing Co. in 1902 established a saltery and halibut 
station at Tee Harbor, on Lynn Canal, and made a pack that year. 
Later it became the property of the International Fisheries Co. In 
1910 the plant was purchased by the Tee Harbor Packing Co., which 
established a cannery and operated first in 1911. It has been operated 
each season since, being sold to the Alaska Pacific Fisheries Co. in 
1920. 
The Seattle-Scandinavian Fish Co. built asaltery on Snug Harbor, 

Tenakee Inlet, Chichagof Island, in 1902, and made a pack. It packed 
in 1903 also, but shut down in 1904. The plant was leased in 1905, 
and then shut down for good. 

The Alaska Fish & Mining Co. built and operated a saltery at 
Revilla, on Tongass Narrows, during the single season of 1902, while 
the Rice Fisheries Co., in the same year, built and operated a saltery 
on Boca de Quadra. 

The United Fish Co., of Seattle, salted at Tolstoi Bay, east side 
of Prince of Wales Island, 1903 and 1904. 

In 1907 the Alsek Fisheries Co. did some salting on the Alsek River. 
Malcolm Campbell was interested in the above company and in sub- 
sequent years operated under his own name. In 1910 the St. Elias 
Packing Co. established a cannery near the saltery and made a pack 
the same year, and in 1911 and 1912. Since then the plant has been 
closed and was sold in 1916 to Libby, McNeill & Libby. 

The Astoria & Puget Sound Packing Co., in 1908, built and operated 
a cannery on Excursion Inlet. It was closed the following year, but 
has been operated each year since. It was burned in 1917, but was 
rebuilt in time to operate the following season. 

The year 1911 witnessed a considerable increase in the number of 
canneries. Among the new plants built and operated were the follow- 
ing: Hidden Inlet Canning Co., Hidden Inlet, Portland Canal; Hawk 
Fish Co. (later changed to P. E. Harris & Co.), Hawk Inlet, Admiralty 
Island; Lindenberger Packing Co., Roe Point, Behm Canal; Deep 
Sea Salmon Co., Cape Edwards, Chichagof Island; L. Gustave & Co., 
Skowl Arm, Prince of Wales Island (changed in 1912 to Skowl Arm 
Packing Co.), and M. E. Lane (a small hand-pack plant), Myers 
Chuck, Cleveland Peninsula. 

An innovation in Alaska salmon canning this year was when the 
old ship Glory of the Seas was fitted out as a floating cannery by the 
Alaska Fish Co., and operated in Hawk Inlet, Admiralty Island, and 
at Ketchikan. Quarters for the crew were built over the cabins on 
the quarter deck, the latter being reserved for officials. The remain- 
der of the upper deck was used for receiving, dressing, and cleaning 
the fish, which were brought on board by means of a portable elevator 
attached to the side of the ship. The ‘‘iron chink” and the sliming 
and cleaning tanks were also on this deck. The fish were carried in 
chutes to the second deck, where a line of sanitary machinery had 
been installed. The retorts were placed on the forward part of the 
second deck. The third deck was used for cooling and storing the 
pack. No lacquering or labeling was carried on aboard the vessel. 

In 1912 this plant and the ship William H. Smith, the latter by the 
Weiding & Independent Fisheries Co., of Seattle, were operated. 
The William H. Smith also did some freezing of salmon. 
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In 1913 the Glory of the Seas was sold to the Glacier Fisheries Co., 
which operated it as a cold-storage plant. The floating cannery and 
cold-storage ship William H. Sanath was not operated in Alaska during 
this season. 

In 1912 still more canneries were built, among these being the fol- 
lowing: Admiralty Trading Co., Gambier Bay, Admiralty Island; 
Alaska Sanitary Packing Co., Wrangell; Canoe Pass Packing Co., 
Canoe Pass; Herbert Hume Packing Co., Nakat Inlet, Portland Canal; 
Hoonah Packing Co., Hoonah, Icy Straits; Irving Packing Co., 
Karheen; Kake Packing Co., Kake; Kuiu Island Packing Co., Point 
Beauclaire, Kuiu Island; Lindenberger Packing Co., Craig, Fish Ege 
Island; Oceanic Packing Co., Waterfall; Point Warde Packing Co., 
Point Warde, Bradfield Canal; Pure Food Fish Co., Ketchikan; 
Revilla Fish Products Co., Ketchikan; Sanborn-Cram Co., Burnett 
Inlet; Starr-Collinson Packing Co., Moira Sound; Sunny Point Pack- 
ing Co., Cholmondeley Sound; Swift, Arthur & Co., Heceta Island; 
Walsh-Moore Canning Co., Ward Cove, and Wiese Packing Co., Rose 
Inlet. 

In 1913 the plant of Swift, Arthur & Co. was used as a mild-cure 
station alone, while the name was changed to the Swift-Arthur- 
Crosby Co. The Alaska Fish Co. absorbed the Oceanic Packing Co. 
and transferred its activities to the former company’s cannery at 
Waterfall. The following other plants were shut down: Canoe Pass 
Packing Co., Herbert Hume Packing Co., Point Warde Packing Co., 
and the Revilla Fish Products Co. 

In 1914 one new cannery was built. This was erected on George 
Inlet, Revillagigedo Island, by the George Inlet Packing Co. The 
canneries of the Point Warde Packing Co., located at Point Warde, 
and the G. W. Hume Packing Co. (formerly the Herbert Hume 
Packing Co.), at Nakat Inlet, which were not operated in 1913, were 
reopened in 1914. The cannery of the Swift-Arthur-Crosby Co. was 
also reopened. The Walsh-Moore Canning Co. changed its name to 
the Ward Cove Packing Co., while the Sanborn-Cutting Co. took over 
the cannery operated by the Kake Packing Co. The canneries of the 
Admiralty Trading Co. and the Skowl Arm Packing Co. were closed in 
1914. The plant of the Kuiu Island Packing Co. burned down in the 
fall. 

In 1915 the Admiralty Trading Co. did not operate. Late in the 
summer it was sold to the Hoonah Packing Co., which company 
operated it in 1916 and succeeding years. The new canneries in 
1915 were the Doyhof Fish Products Co., at Doyhof, on Wrangell 
Narrows, and Edward Verney & Son (a hand plant), at Metlakahtla. 
The name of the Irving Packing Co. was changed to the Karheen 
Packing Co. The Straits Packing Co. purchased the Skowl Arm 
cannery of the Skowl Arm Packing Co. and operated it. 

In 1916 the following new canneries were constructed and put into 
operation: Auk Bay Salmon Canning Co., Auk Bay; Beegle Packing 
Co., Northland Packing Co., and J. L. Smiley & Co., all at Ketchikan; 
Sanitary Packing Co., George Arm; Seattle Packing Co., floating 
lant in Idaho Inlet; Tenakee Fisheries Co., Tenakee; and Union 
inc Fisheries Co., Union Bay. 

The George W. Hume Co.’s plant at Nakat Inlet, formerly operated 
by the Herbert Hume Packing Co., burned down shortly after the 

ee ee ee 



PACIFIC SALMON FISHERIES. 47 

season’s operations had begun. It was rebuilt in time to operate in 
1917. 

Late in 1916 the Lindenberger Packing Co. sold its Roe Point 
lant to the Northwestern Fisheries Co. and its Craig plant to the 
‘columbia Salmon Co. About the same time the Seattle pabking Co. 

disposed of its floating cannery Amelia to the Northland Fish Co., 
which operated it at Metlakahtla in 1917. The Sanitary Packing 
Co. changed to the Ketchikan Packing Co., while the Sunny Point 
Packing Co. took over all the interests of the Northland Packing Co., 
and in 1917 operated the cannery also located at Ketchikan. 

In 1917 the heavy demand throughout the world for foodstuffs 
caused a considerable increase in the number of new canneries in 
Alaska. In the southeast Alaska section, nine were built and 
operated as follows: Alaska Herring & Sardine Co., Port Walter; 
Miasies Pacific Herring Co., Big Port Walter; Baranof Packing Co., 
Red Bluff Bay; R. L. Cole & Co., Tokeen; Haines Packing Co., 
Letinkof Cove; Lane & Williams, Moira Sound; Northland Fish Co. 
(floating plant Amelia), Metlakahtla; Sitka Packing Co., Sitka; 
und Robert Scott, a floating cannery at Craig. The two first named 
were built in 1916 but were not then engaged in canning salmon. 

On September 13, 1917, the cannery of the Sunny Point Packing 
Co., at Sunny Point, was totally destroyed by fire, while on October 2 
the same fate befell the cannery of the Astoria & Puget Sound 
Canning Co. at Excursion Inlet. Wilson Fisheries Co., of Chicago, 
took over the J. L. Smiley & Co. plant at Ketchikan. 

In 1918 the following new canneries were put into operation: 
Alaska Clam Canning Co., Petersburg; Alaska Packing & Navigation 
Co., Pavlof Harbor; Columbia Salmon Co., Tenakee Inlet; Hidden 
Inlet Canning Co., Hood Bay; Hunter & Dickinson, Washington 
Bay; T. E. P. Keegan, Douglas; J. H. Long Packing Co. and North- 
ern Packing Co., Juneau; Noyes Island Packing Co., Noyes Island; 
Pybus Bay Fish & Packing Co., Pybus Bay; Pyramid Packing Co. 
and Sitka Packing Co., Sitka; Southern Alaska Canning Co., Quadra; 
Todd Packing Co., Peril Strait; and H. Van Vlack & Co., Petersburg. 

The name of the Sanborn-Cram Co. was changed to Burnett Inlet 
Packing Co. The Deep Sea Salmon Co. established a new plant at 
Port Althorp and used part of the equipment of its former Knik Arm 
cannery in equipping it. G. W. Hume Co. purchased the Doyhof 
Packing Co. cannery at Scow Bay. The Marathon Fishing and Pack- 
ing Co. operated the barge Amelia at Petersburg. The Southern 
Alaska Canning Co. took over the Rose Inlet plant of the Wiese 
Packing Co. 

The following new plants were constructed and operated in 1919: 
Alaska Salmon & Herring Co., Tyee; Alaska Sanitary Packing Co., 
an additional plant at Cape Fanshaw; Beauclaire Packing Co., Port 
Beauclaire; Cape Fanshaw Fishing & Packing Co., Cape Fanshaw; 
J. L. Carlson & Co., Auk Harbor; Douglas Island Packing Co., 
Douglas; Hood Bay Packing Co., Hood Bay; Olympic Fisheries Co., 
floating barge at Ketchikan, etc.; Petersburg Packing Corporation, 
Washington Bay. 

The Southern Alaska Canning Co. took over the Alaska Pacific 
Herring Co., while the Alaska Clam Canning Co. changed its name to 
the Mountain Point Packing Co. The American Packing Co. took 
over the J. H. Long Packing Co. > 
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In 1919 the Northwestern Fisheries Co. did not operate its Santa 
Ana, Hunter Bay, and Roe Point canneries, while the Anacortes 
Fisheries Co. shut down its Shakan cannery. Other canneries which 
did not operate were the following: Craig cannery, of Columbia 
Salmon Co.; T. EK. P. Keegan, Douglas. 

At one time salteries were of considerable importance in this sec- 
tion, but the establishment of canneries, with the consequent heavy 
demand for fresh salmon, induced most of the salteries to sell their 
high-grade fish to the canneries and pack only the cheaper grades. 
Many of them quit the business as a result of the competition, while 
others were forced out by the low prices prevailing at times for salted 
salmon. As many of the salters moved from place to place, and fre- 
quently changed their operating name, it has been difficult to keep 
track of them, and in this review only those are listed who attained to 
some prominence either through longevity or largeness of pack. 

James Millar, one of the earliest whites to take up his residence here 
after the purchase of Alaska, and his sons were very active in startin 
and operating salteries, and it was an unusual thing during the perio 
Prewous to 1910 when one of the family was not operating such a 

ant. 
: Jacob Louth established a saltery on the south arm of Moira Sound 
about 1900 and operated it for some years. 

John C. Frey established a saltery on Etoline Island in the nineties 
and ran it until his death in 1904, when John H. Mantle purchased 
and operated it until about 1910. 

Anderson & King built a saltery on Cholmondeley Sound, Prince of 
Wales Island, in the nineties. In 1904 it was operated under the 
name of A. E. King. After Mr. King’s death his widow operated it 
from 1906 to 1909. In 1910 the saltery was purchased by C. A. 
Burckhardt & Co., who built a cannery on the site and began opera- 
tions in 1911. In 1912 the name was changed to the Alaska Pacific 
Fisheries. 

The Alaska Fish & Development Co. built a saltery on Pleasant 
Bay, Admiralty Island, in 1903, and operated it from 1903 to 1905. 
In 1907 it was operated by the Alaska-American Fish Co., but has 
been closed since. 

Yakutat Bay is the only harbor available for vessels from Cape 
Spencer to Prince William Sound. In 1902 C. A. Fredericks & Co., of 
Seattle; Mulvey & Wilson, of Yakutat; Jewell Fish Co.; and Ankow 
Fish Co. all established salteries here. While their primary purpose 
was the salting of herring, considerable salmon was also salted. 
These plants operated only the one season. 

In 1904 the Yakutat & Southern Railway Co. built a cannery here. 
This plant is noted for being the only one that hauls its fish by railway 
from the fishing streams to the cannery. The railroad is a little over 
9 miles in length, and for some years an engine which had seen service 
on tke elevated railroads of New York City and was discarded when 
the latter were electrified was used. A more modern engine is now in 
use. The fish are carried in open freight cars. Later this company 
was purchased by Gorman & Co., and now is the property of Libby, 
McNeill & Libbey, although operated under the original name. 
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PRINCE WILLIAM SOUND AND COPPER RIVER. 

The great indentation known as Prince William Sound, and the 
Copper River delta, a short distance south of the sound, were not 
exploited as much as many other portions of Alaska until about 1915, 
due largely to the limited means of transportation and the consequent 
heavy expense of operation. 

The principal source of salmon supply is the Copper River, a glacial 
stream about 300 miles long, which empties into the Gulf of Alaska 
through a delta nearly 40 miles in width and extending upstream 
about 25 miles. 

Owing to the constantly shifting shoals in the delta, special knowl- 
edge is needed in navigating them, while special flat-bottomed vessels 
are required as run boats. The gill net and dip net are the only 
important apparatus in use in the river. In Prince William Sound 
traps and purse seines catch most of the salmon. 

n 1889 a company known as the Central Alaska Co. built a can- 
nery on Wingham, or Little Kayak Island, about 15 miles west from 
Cape Suckling. It made a pack that year, and the following spring 
was moved to Thin Point, on the southern side of the Alaska Penin- 
sula. 

The Peninsula Trading & Fishing Co. built a cannery on the same 
island in 1889. In 1891 it was moved to one of the sloughs of the 
Copper River delta, known as Coquenhena, and operated in 1891. It 
was closed in 1892 and 1893. The Pacific Steam Whaling Co. oper- 
ated it until 1897, when it was abandoned. 

In 1916 the Hoonah Packing Co. built and operated a cannery on 
Bering River. 

Louis Sloss & Co., of San Francisco, built a cannery under the title 
of Pacific Packing Co. in 1889 at the extreme eastern end of the 
sound, close by the present site of Cordova, and called it Odiak. The 
cannery was closed in 1892. In 1893 it joined the Alaska Packers 
Association and was operated each season until 1905. In 1906 the 
buildings and site were sold to the Copper River & Northwestern 
Railroad Co., which was preparing to bhi a railroad from Odiak to 
the headwaters of the Copper River. 

In 1889 the Pacific Steam Whaling Co. built a cannery close by 
the Odiak plant, but in the spring of 1895 it was moved to the spot 
now known as Orca, about 3 miles north of Cordova. It was closed 
in 1892, and has been operated ever since except in 1919 and 1920. 
In 1901 it was taken into the Pacific Packing & Navigation Co. com- 
bination. When the latter’s assets were sold. in 1904, this cannery 
was not included in the sale, as at the time the plant was under lease 
to Capt. Omar J. Humphrey. In 1905 it was sold to the Northwestern 
Fisheries Co., which had purchased most of the Alaska plants of the 
defunct company, and they have operated it since. 

In 1915 the Copper River Packing Co. built a cannery on the Cop- 
per River at Mile 55, and made a pack the same year. The cannery 
uses no run boats, but has an arrangement with the Copper River & 
Northwestern: Railroad Co. to haul the fish from the fishing stations 
to the cannery, and bring the finished product to Cordova for ship- 
ment by steamer. In 1918 the name was changed to the Abercrom- 
bie Packing Co. 

11312°—21—_4 
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The Canoe Pass Packing Co., which had built a cannery at Canoe 
Pass, southeast Alaska, in 1912, and had not Spernidal it subse- 
quently, in 1915 moved the machinery to Cordova and installed it in 
a rented building and made a pack. It built its own cannery at 
Shepard Point, near Cordova, in 1917. 

In 1916 the Carlisle Packing Co. built a cannery at Cordova, while 
the Clark-Graham Co. built one at Eyak, a few miles away. 

In 1917 the following new canneries were operated: Valdez Pack- 
ing Co., Valdez; Copper River Packing Co., Port Nellie Juan; Light- 
house Canning Co. and Moore Packing Co., Cordova; and San Juan 
Fishing & Packing Co., Seward. The latter plant was also equipped 
for freezing salmon and other fishes. The baamilntee Canning Co. 
was canning clams in 1916, the first year of its operation. The Alaska 
Sea Food Co. took over the Turner cannery, which had been built in 
1916 and used in packing clams. The plant was destroyed by fire on 
April 4, but was rebuilt the same year, although not operated with 
salmon until 1918. 

A number of salmon salteries were started in Prince William Sound 
after 1915. Charles Matthews in 1916 operated a salmon saltery at 
Seward; The Kenai Fishing & Trading Co. in 1916 acquired the J. 
Bettles saltery on Eshamy Bay. In 1918 the company expanded into 
a canning plant. A.C. Hoodenpyle operated a saltery at Port Wells 
in 1918. 

In 1919 the following new canneries were started: Franklin Pack- 
ing Co., Port Ashton; and Pioneer Packing Co., Cordova (this plant 
had been operating on clams for a couple of seasons). The Hyak 
River Packing Co. took over the Clark-Graham Co., while the Hillery- 
Scott Co. succeeded the Lighthouse Canning Co. 

COOK INLET. 

While this great inlet has an abundant supply of salmon, it is one 
of the most difficult sections in all Alaska in which to fish successfully. 
The tides and currents in the inlet are strong and treacherous, increas- 
ing in height and force as its head is approached, where the tide 
comes in with a bore which is extremely dangerous to small craft. 
Shoals make out a long distance from shore and are continually 
changing. 

The first cannery to be built on the inlet was in 1882, when the 
Alaska Packing Co., of San Francisco, built one at Kasilof, on the right 
bank of the Kasilof River at the mouth, utilizing the available machin- 
ery from the cannery built by the Cutting Packing Co. at old Sitka 
in 1878. In 1885 this cannery was sold to the Arctic Fishing Co. 
In 1890 the loss of its cannery ship forced it to close that season. 
In 1893 it joined the Alaska Packers Association. At the height of 
the season of 1905 the plant was burned. It was rebuilt the next 
spring and has been operated each year since. 

The cannery of the Northern Packing Co. was built in 1888 on the 
eastern side of Cook Inlet, at Kenai, at the mouth of the Kaknu 
River. It was operated up to and including 1891. In 1893 it jomed 
the Alaska Packers Association, but has not been operated since 1891. 

In 1897 the Pacific Steam Whaling Co. built a cannery at Kenai, 
but did not install the machinery and operate it until the next year. 
In 1901 this cannery was taken over by the Pacific Packing & Nayi- 
gation Co. In 1903 the plant burned down. Upon the sale of it 
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assets in 1905 the site passed to the Northwestern Fisheries Co. In 
1910 the company put up a new plant here and has operated it con- 
tinuously since. During the period when the site was unused a mild- 
curing establishment was operated here by the San Juan Fishing & 
Packing Co. in 1907 and 1908. This plant burned down just before 
the fishing season of 1916 began, but was rebuilt in time to operate 
in 1917. 

In 1890 George W. Hume, of San Francisco, built a cannery at 
Kasilof, on the right bank of the river, about half a mile above its 
mouth. It was operated in 1890, 1891, and 1892. In 1893 it joined 
the Alaska Packers Association and was consolidated with the plant 
of the Arctic Fishing Co. 

C. D. Ladd operated a saltery on the left bank and at the mouth of 
the Chulitna River, about 6 miles above Tyonek. This saltery was 
purchased by the Alaska Salmon Association in 1899. The follow- 
Ing spring it erected a cannery here and made a small pack. It was 
operated also in 1901 and 1902, and then abandoned. 

In 1907 J. A. Herbert & Co. established a saltery at English Bay 
and operated it until 1910. 

In 1911 the Seldovia Salmon Co. built a cannery at Seldovia and 
operated it until late in 1915, when the company went into the hands 
of areceiver. In 1916 it was reopened by the Columbia Salmon Co. 
In 1917 it was bought by the Northwestern Fisheries Co. and oper- 
ated in this and the succeeding year, but was closed in 1919. 

In 1912 the Fidalgo Island Packing Co., which already operated a 
cannery at Ketchikan, in southeast Alaska, built a cannery at Port 
Graham, at the lower end of the Kenai Peninsula. A pack was made 
that year and each year since. 

The same year Libby, McNeill & Libby built a cannery at Kenai 
and operated that year and each subsequent year. 

In 1915 the Deep Sea Salmon Co., which operates a cannery in 
southeast Alaska, built a plant near Knik, on the west side of Cook 
Inlet, and made asmall pack. This plant was abandoned at the end 
of 1917 and part of the equipment sold to a new plant in southeast 
Alaska. 

Of recent years considerable salting of salmon has been carried on 
in Cook Inlet. In 1916 Dr. Knut A. Kyvig, of Anchorage, did some 
salting at Swanson Creek, Turnagin Arm, under the name of the 
Kyvig Packing Co. In 1917 the Beluga Whaling Co. salted salmon at 
Beluga. In 1918 Dr. Kyvig disposed of his interest in the Kachemak 
Bay plant to the Kachemak Canning Co. 

AFOGNAK ISLAND, 

Afognak Island lies to the northwest of Kodiak, and it is separated 
from it by a narrow strait. 

In 1889 the Royal Packing Co. built a cannery at the head of 
Afognak Bay and operated it in 1889 and 1890. It became a mem- 
ber of the Alaska Packers Association in 1893. It has not been 
operated since 1892. 

The Russian-American Packing Co. in 1889 built a cannery imme- 
diately above that of the Royal. It was operated in 1889 and 1890. 
In 1893 it became a member of the Alaska Packers Association. It 
has not been operated since 1890. 
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Tn accordance with an act of Congress approved March 3, 1891, the 
President, by proclamation of December 24, 1892, set aside the whole 
island and within 1 mile from the shores thereof as a fish-cultural 
reserve for the use of the United States Commission of Fish and Fish- 
eries. Asa result of this action both canneries were forced to move 
from the island entirely. 

KODIAK ISLAND. 

This island has been the scene of some of the best fishing in Alaska. 
The Russians early settled here, one of the most fertile spots in the 
usually sterile soil of Alaska, and undoubtedly they must have 
prosecuted the fisheries from an early date, although but little data 
are extant showing their operations in this line. 

Karluk River and Lagoon.—One of the greatest salmon streams in 
the world is the Karluk River, and although its importance is much 
diminished now through long continued and heavy fishing, it still 
produces annually a large pack of canned-salmon, and has the dis- 
tinction of having produced more salmon than any other river in 
Alaska. 

It will doubtless surprise most readers to hear that the river 
which has yielded so many countless thousands of salmon is only 
164 miles in length. It has its source in two lakes, the larger of 
which is about 8, the smaller, 3 miles long. The mouth of the river 
is about 2 miles above the canneries, and spreads out here into a 
lagoon. This lagoon has at the head a width of about 300 yards, and 
gradually widens until it is nearly half a mile across as it approaches 
the spit. The lagoon has a general east and west direction, is about 
2 miles in length, and, except for the shingle spit which is thrown 
across its mouth by the action of the sea, its shores are bluff, rising 
from about 50 to 100 feet. The spit is three-fourths of a mile long 
with an average width of about 200 feet. The outlet of the lagoon 
is only 90 feet wide at its mouth. The western side of the mouth of 
the pecae is Karluk Head, a precipitous mountain mass about 1,600 
feet high. 

Thi oute: side of the spit is where the fishing is carried on. Haul 
seines are used exclusively. As bowlders used to be common here 
it was necessary to remove a number of them in the early days when 
a seine shore was to be prepared. The red salmon run here is an 
exceptionally long one, the season extending from about the middle 
of June to about the middle of September. The other species of 
salmon also run here; sometimes humpbacks appear in large numbers. 
As the beach is open to Shelikof Strait, in which storms are frequent, . 
seining is often interrupted. 

As early as 1867 the salting of salmon was carried on at Karluk. 
In 1870 the Alaska Fur Trading Co. and the Alaska Commercial 
Co. began to salt salmon and continued this on a gradually expanding 
scale. 

In 1882 Smith & Hirsch, who had been engaged in salting on 
Karluk Spit, built the first cannery on Kodiak Island. After opera- 
ting it until 1884 it was organized under the title of the Karluk 
Packing Co., and packed under that name every year until 1911, 
when canning operations were transferred to the new cannery in 
Larsen Bay. In 1893 it joined the Alaska Packers Association. 
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The Kodiak Packing Co. in 1888 built a cannery on the eastern 
side of the spit and operated it in 1888, 1889, 1890, 1891, and 1893. 
It joined the Alaska Packers Association in 1893, but has not been 
operated since that season. 

The Hume Packing Co. built a cannery on the spit about 400 yards 
westward of Kodiak cannery in 1889. In 1892 it was consolidated 
with the Aleutian Islands Fishing & Mining Co., which had built a 
cannery about 100 yards westward of the Hume cannery in 1888. 
In 1893 the consolidation became a member of the Alaska Packers 
Association. This plant was not operated in 1900. . 

In 1888 the Alaska Improvement Co. built a cannery on the left 
bank of the outlet, opposite the point of the spit and facing the 
Shelikof Strait. It was ready to pack in 1888, but was not operated 
on account of the loss of its cannery ship, the Julia Ford. In the 
spring of 1897 it was sold to the Alaska Packers Association and has 
eh bees operated by that company. 

In 1893 the Hume Canning & Trading Co. built a cannery on the 
beach under Karluk Head, about three-fourths of a mile northward 
of the Alaska Improvement Co., in what is known locally as Tangle- 
foot Bay. It was operated in 1893 and 1894, and in 1895 it was sold 
to the Alaska Packers Association and operated by that company. 
It has been closed since. 

The great increase in the number of canneries in Alaska in 1888 
and 1889 caused such an enlargement of the pack that the markets 
became glutted, and it was soon apes cut that steps would have to 
be taken to reduce the output if the operators were to av6id bank- 
ruptcy. 

bsaict, Moser in “‘Salmon and Salmon Fisheries of Alaska’’? thus 
describes the attempts of the canners to find a working solution of 
this important problem and the final result of their endeavors: 

In 1890 the three canneries at Chignik combined under an operating agreement 
known as the Chignik Bay Combination, under which the plant of the Chignik Bay Co. 
was operated, the three canneries sharing the expense and dividing the output equally. 
This arrangement remained in force during the seasons of 1890 and 1891. Its evident 
success in 1890 probably led to the local combinations on Kodiak Island in 1891, and 
then to the association which now exists. 

The large packs during this period and the glutted market caused the cannery inter- 
ests to devise some scheme to meet the conditions. The combination at Chignik in 
1890 permitted the pack to be made there at a lower rate and, as previously stated, 
it was continued in 1891. The same year (1891) the canneries at Karluk, Uyak, and 
Afognak entered a combination, under the name of the Karluk River Fisheries, under 
which it was agreed that each cannery should have a quota of fish from the several 
localities, based upon the average packs of each cannery in 1889 and 1890. The 
estimated pack for the canneries interested was placed at 250,000 cases, and upon this 
estimate the apportionment of the work at each cannery was made. Under this 
agreement four of the eight canneries were closed, their quota being packed in the other 
four canneries as follows, viz, that of the Royal at the Karluk, of the Arctic at the 
Kodiak, of the Aleutian Islands at the Hume, and of the Russian-American at the 
Alaska Improvement. 

In the summer of 1891 the Kodiak Packing Co. and the Arctic Packing Co., both 
at Alitak Bay, also had a mutual agreement under which only one cannery, the Arctic, 
was operated, the quota of fish of the Kodiak being packed in the Arctic cannery. 
By these combinations the full pe of the Karluk district was made in half the number 
of canneries and the expense of packing very considerably reduced. 

In September, 1891, the Alaska Packers Association was formed to dispose of the 
unsold salmon of that season’s pack (some 363,000 cases) and five trustees were ap- 

@ The Salmon and Salmon Fisheries of Alaska. Report of the Operations of the U.S. Fish Commission 
Steamer Albatross for the Year ended June 30, 1898. By Jefferson F. Moser. Bulletin, U. S. Fish Com- 
mission, 1898, Vol. X VIII, pp. 18-21. Washington, 1899. 
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pointed to manage the business. This association was not incorporated and expired 
after the salmon were sold. 

The successful operation of these arrangements led, in 1892, to an arrangement in 
which nearly all (31) of the canneries joined, entering under the name of the Alaska 
Packing (not Packers) Association, for the purpose of leasing and operating and 
therefore controlling the canneries and pedgoing the Alaska pack for that year, it 
being found too great for the market’s demands. All the canneries in operating 
condition in 1892 were members of this association except the following: Metlakahtla 
Industrial Co., at Metlakahtla; Boston Fishing & Trading Co., at Yes Bay; Baranoff 
Packing Co., at Redfish Bay; Chilkat Canning Co., at Pyramid Harbor; Alaska 
Improvement Co., at Karluk; and the Bering Sea Packing Co., at Ugashik. 
The association was regularly incorporated on January 13, 1892, and shares were 

distributed on the basis of 1 for each 2,000 cases packed in 1891, and the profits were 
divided equally on all shares,regardless of the amount of profits derived at the differ- 
ent points. Of the 31 canneries, 9 were operated by the association, while the others 
were closed, the Alaska pack being reduced one-half. 
The year 1893 found the Alaska Packers Association organized and incorporated 

February 9. This association was formed from the canneries that had joined the 
Alaska Packing Association of 1892, except the Pacific Steam Whaling Co., at Prince 
William Sound, and the Peninsula Trading & Fishing Co., the latter’s cannery 
having been moved from Little Kayak Island to the Copper River delta in 1891. 

The agreement of 1893 was similar to that of 1892, exsePh that the amount of profit 
was taken into consideration in addition to the probable average quantity which 
could be packed at the different points. This was subject to adjustment for each 
district, and no arbitrary rule was followed. Each cannery entering the association 
was obliged to purchase an additional amount of stock, equaling two-thirds of the 
number of shares received by it for its plant; that is, a company which received 1,500 
shares for its plant was required to purchase 1,000 shares additional. The money 
received from this sale of extra stock was used as working capital. No shares were 
sold to the general public, the owners of canneries subscribing for the full amount. 

This association was then and is now (1920) the largest operator 
in Alaska, and, with its three canneries on Puget Sound, is also a 
factor in that region. 

At a number of its canneries the association has always main- 
tained physicians, whose services and supplies have been free to its 
own employees and to all natives applying for medical advice and 
medicines. This service has been of incalculable benefit to the latter, 
a large proportion of whom suffer from disease in some form or other. 
No canning has been done at Karluk since 1911, when a new can- 

nery was built at Larsen Bay, a branch of Uyak Bay, and the equip- 
ment remaining in the plants on the spit removed to it. This was 
done because frequent storms had caused havoc to vessels anchored 
in the open straits opposite the mouth of the lagoon. Since then 
fishing has been carried on as usual, the fish being carried to the 
canneries on Uyak Bay. The Alaska Packers Association and 
Northwestern Fisheries Co., the only operators now, have an agree- 
ment to divide the fish on the basis of seven.to the former for every 
three given to the latter. 

Alitak Bay.—Alitak Bay, or the “South End,” as it is termed 
locally, is a deep indentation, with several arms, on the south- 
western end of Kodiak Island, about 65 miles from Karluk. The 
seine is the principal apparatus used here. 

In 1889 the Arctic able Co. built a cannery in the southwest 
bight of Olga Bay, which is a branch of Alitak Bay and is connected 
with it by a long, narrow passage. In 1893 it entered the Alaska 
Packers Association. 

In 1889 the Kodiak Packing Co. built a cannery at Snug Harbor, 
a cove in the passage connecting Olga Bay with Alitak Bay, and op- 
erated it in 1889 and 1890. Its quota of fish was packed by the 

_ ite inn a 
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Arcti¢ Packing Co. in 1891. In 1893 it joined the Alaska Packers 
Association and the same year was dismantled. 

In 1918 the Alitak Packing Co. built a cannery on Alitak Bay. 
Uyak Bay.—Uyak Bay is on the northwestern side about the 

middle of Kodiak Island and is a considerable body of water with 
ramifying arms. On the western shore, near the entrance and about 
18 miles from Karluk, is Uyak Anchorage. The harbor is formed by 
the main shore of the island and Bear and Harvester Islands, and is 
frequently used as an anchorage by cannery ships and the steamers 
from Karluk during bad weather. As there are no red salmon 
streams in Uyak, fishing is carried on elsewhere. Most of it is at 
Karluk Spit. 

In the spring of 1897 the Pacific Steam Whaling Co. and Hume 
Bros. & Hume built canneries on the main shores at Uyak Anchorage. 
In 1901 both plants became a part of the Pacific Packing & Naviga- 
tion Co. and were operated by it. In 1905 the Uyak plants were 
purchased by the Northwestern Fisheries Co., and the same year one 
of the plants was destroyed by fire and was not rebuilt. The remain- 
Td pa has been operated each year since. 

ive miles southeast from Uyak Anchorage is a narrow arm ‘called 
Larsen Bay. It is 4 miles long. !mmediately within the entrance 
on the northern shore is the site of the cannery of the Arctic Pack- 
ing Co., which was built in 1888, and operated in that year and 1889 
and 1890, since which date it has been closed. In 1893 it became a 
part of the Alaska Packers Association and in 1896 it was dismantled. 

As the association had lost several ships while loading at Karluk, 
it finally decided to move its plants from that place, and in 1911 a 
cannery was built at the old site on Larsen Bay, and from that time 
all cannery operations formerly carried on at Karluk have been per- 
formed at this plant. 

Uganuk Bay.—This bay is next to the eastward of Uyak. For 
several years a saltery was operated here by Oliver Smith, who sold 
it to the Alaska Packers Association in 1896. The same year the 
latter built a cannery on the bay. It made a puck in 1896 and a 
partial pack in 1897. This cannery was abandoned in 1900. 

Kodiak.—Salting operations have been carried on at this old 
Russian settlement for a number of years. 

In order to furnish work for the natives, the Alaska Commercial 
Co. and Blodgett & Blinn salted the catches made by them in 1906 
and subsequent years until 1912, when the Kodiak Fisheries built a 
cannery and has operated it each year since. 

The Woman’s American Baptist Home Missionary Society had 
carried on a home and school for native children on Wood Island, 
close to Kodiak, for some years. In 1902 the society established a 
salmon saltery here in order to furnish employment for the natives. 
No data are recorded in the official reports of further activities on 
the part of this plant. 

CHIGNIK BAY. 

Chignik Bay is on the southern side of the Alaska Peninsula and 
is the first important indentation after leaving Cook Inlet on the way 
to the westward. The bay is about 150 miles southwest of Karluk. 
On the westward side of the bay is a small deep bay known as Anchor- 
age Bay. Several of the canneries are located here, and the trans- 
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porting vessels of all the canneries make their anchorage at this 
point. In the extreme southwest corner of Chignik Bay is the 
entrance to Chignik Lagoon. At the head of this lagoon, from 
which all the canneries draw their supplies of red salmon, is the 
mouth of the stream up which go the schools. 

Chignik River is about 6 miles long, with an average width of 100 
yards, and its depth is such that a boat can ascend only at high 
water. It has its rise in two lakes, each about 10 miles long 

Red salmon predominate in the runs, although all five species are 
to be found. A run of very small red salmon, weighing about 2 
pounds, and known as Arctic salmon, appears here every year. 

Practically all of the fishing here is with traps, although gill nets 
and seines have also been used at times. 

This bay, next to Karluk Spit, has been the scene of more bitter 
fights for supremacy in canning than any other place in Alaska. 

In 1888 the Fishermen’s Packing Co., of Astoria, Oreg., sent a part 
to Chignik Bay to prospect for fish, and they returned in the fall wit 
2,160 barrels of aa salmon. 

The next year, this company, operating under the name of the 
Chignik Bay Co., built a cannery on the eastern shore of the Lagoon, 
4 miles from the entrance. 
The same year the Shumagin Packing Co., composed of capitalists 

from Portland, Oreg., and the Chignik Bay Packing Co., of San 
Francisco, built and operated canneries close to that of the Chignik 
Bay Co. All three of these companies soon arrived at a working 
agreement and finally combined into one organization. All were 
operated in 1889, 1890, and 1891. In 1892 they all joined the pool 
at the Alaska Packing Association, and the cannery of the Chignik 
Bay Co. alone operated. In 1893 they all became members of the 
Alaska Packers Association. 

Since 1891 only the cannery of the Chignik Bay Co. has been oper- 
ated. The Shumagin building has been moved alongside the former 
and the machinery consolidated, so as to form practically one large 
cannery. 

In the spring of 1896 Hume Bros. & Hume built a cannery on the 
eastern side of Anchorage Bay and made a pack that year and in 
1897. 

The same spring the Pacific Steam Whaling Co. built a canner 
one-fourth of a mile south of the Hume cannery, and made a park 
that year and in 1897. In 1901 this plant, also that of Hume Bros. 
& Hume, became part of the Pacific Packing & Navigation Co. The 
failure of this company in 1904 threw its properties onto the market 
and most of them, including the two Chignik canneries, were pur- 
chased by the Northwestern Fisheries Co., which in 1905 shut down 
the Hume Bros. & Hume plant for good and has operated the other 
lant ever since. 
In 1910 the Columbia River Packers Association built and operated 

a cannery on Anchorage Bay, and has operated it every year since. 
The three companies operating here have an amicable agreement 

under which they each operate the same number of traps and divide 
equally the salmon caught. 
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ALASKA PENINSULA, SOUTH SIDE, 

Ozernoy.—In 1889 a cannery, under the title of the Western 
Alaska Packing Co., was built at Ozernoy, on the western side of 
Stepovak Bay, south side of the Alaska Peninsula. It packed that 
year and in 1890, but the fish were so scarce that the cannery was 
dismantled in 1891 and the site abandoned. 

Nothing was done with it for some years, but about 1905 Bostrop 
Omundsen located there and established a saltery. In the winter of 
1912-13 August Lindquist purchased a half interest in the yee and 
it was operated under their joint names until the death of the sen- 
ior partner in the fall of 1915; since then it has been operated by 
Lindquist alone. 

Thin Point.—Thin Point is on the southern side of the Alaska 
Peninsula, near its extreme western end. A saltery was operated 
here for several years, until the Thin Point Packing Co. was organized 
by Louis Sloss & Co., of San Francisco, and the cannery was built 
in 1889. It was operated in 1889, 1890, and 1891, and was closed 
after that date. In 1890 the cannery ship Oneida, en route for this 
place, struck on the Sannaks in April and nearly all of the 77 Chinese 
on board were lost. In 1893 the plant became a member of the 
Alaska Packers Association. In 1894 the cannery was moved to 
the Naknek River, in Bering Sea, and became a part of the cannery 
of the Arctic Packing Co. 

The Alaska Packers Association operated a saltery at Thin Point 
in 1894, 1895, and 1896, and then abandoned the place. 

The cannery of the Central Alaska Co. was moved in 1890 from 
Little Kayak Island, near Katalla, to Thin Point. It operated 
during 1890 and 1891, was closed in 1892, and in 1893 joined the 
Alaska Packers Association, but was no longer operated. In 1895 
the available machinery was moved to Koggiung, on the Kvichak 
River, in Bering Sea. 

In 1908 Osmund & Andersen established a saltery at Thin Point 
and operated it in 1908, 1909, and 1910. 

In 1911 the Pacific American Fisheries built a cannery at King 
Cove, on the south side of the Alaska Peninsula, a few a east of 
Thin Point, and in the fall purchased the saltery. The cannery was 
operated in 1911 and each year since. 

In 1917 the Pacific American Fisheries built and operated a new 
cannery at Ikatan, on Isanotski Strait, at the eastern end of Unimak 
Island. The Sockeye Salmon Co. built and operated in the same 
year a new cannery on Morzhovia Bay, a few miles from the strait, 
and on the Alaska Peninsula. In 1920 the latter was moved to the 
Unimak Island side of the strait. 

SHUMAGIN AND SANNAK ISLANDS. 

Small salteries have been operated at different places on the Shu- 
magin and Sannak groups. ‘The plants have usually been rude and 
primitive affairs and were operated whenever the price of salted 
salmon was high enough to justify same. As the ownership, and the 
location in many instances changed frequently, no attempt has been 

~ made even to list them. 
In 1920 the Shumagin Packing Co. installed the necessary machin- 

ery in its saltery and put up a pack of canned salmon. 



58 U. S. BUREAU OF FISHERIES. 

“BERING SEA. 

Bristol Bay.—The great redfish producing section of the world is 
in the Bristol Bay portion of Bering Sea. This bay lies in the eastern 
section of Bering Sod. inside of a line drawn from Port Moller to Cape 
Newenham, and a number of important rivers debouch into it, in all 
of which the annual runs of salmon, especially reds, are important. 

Bristol Bay is considerably off the line of steamship travel, and as 
a result the companies operating here are compelled to have ships in 
which to bring up their employees and supplies in the spring and to 
take back the men and prepared products in the late summer or 
early fall when the season has ended. 

Cannery ships belonging to the Nushagak plants are taken into the 
bay and anchored as near the canneries as possible. Owing to shoals 
this can not be done on Kvichak Bay and the Naknek and Ugaguk 
Rivers. In the early days of the fisheries the ships running to the 
latter canneries were brought as close to the plants as possible, un- 
loaded by means of scows, and then taken to the Nushagak for shelter. 
When their numbers were too great to permit of this they were 
moored in the open about 5 miles off the point separating Kvichak 
Bay and Naknek River, where the anchorage is good and the vessels 
have very little trouble in riding out storms. Usually the captain 
and a boy are left aboard the ship. 

NUSHAGAK RIVER AND BAY. 

The Nushagak River, sometimes called the Tahlekuk, with its 
tributaries, and the Wood River, which enters the head of Nushagak 
Bay close by the mouth of the Nushagak, form a favorite resort of 
the red salmon, while all other species also ascend them. 

But little is known of the upper courses of the Nushagak River, 
except that they drain the region between Lakes Clark and Ihamna 
on the east and the Kuskokwim on the west. 

The river is said to be 200 miles long to the first lake, a large one. 
Beyond this lake there are three other smaller lakes, all connected 
by short stretches of river. The largest tributary of the river is the 
Malchatna, which enters it about 100 miles from the mouth. There 
are also several small tributaries, two of these being Tikchik River 
and Portage Creek. There are three or four Indian villages on the 
Nushagak, Kaknak being the largest. A launch drawing 3 to 34 feet 
of water can navigate about 120 miles from the mouth. It is neces- 
sary to use a “bidarka”’ to go into the upper reaches. There are four 
rapids, around which a portage must be made in each case. 

The river on its lower course is large, and flows a great quantity of 
water into the head of Nushagak Bay. 
Wood River is about 24 miles long from its mouth to the first lake. 

Shoals and bars are frequent in the river, the depth on these at low 
water being 24 feet and at high water 4 feet. 

Aleknagik Lake, the first of the chain of three, is about 24 miles 
long, and has an average width of about 2 miles. 
Wood River is noted especially for the interesting counting exper- 

iment the Bureau of Fisheries is carrying on here. This very im- 
portant work was first taken up in 1908, as an indirect result of the 
order closing Wood and Nushagak Rivers to the commercial fisher- 
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men, as noted below, and has been continued, with the exception of 
1914, to the present time. This work is made possible by the gen- 
erosity of the Alaska Packers Association of San Francisco and the 
Alaska-Portland Packers Association of Portland, Oreg., who furnish 
the material and erect the barricade, also the labor needed throughout 
the season, while the Bureau of Fisheries furnishes the personnel 
required to carry on the direct work of counting the fish and making 
other observations. 
A rack or trap is constructed across the foot of Lake Aleknagik, at 

a constriction in the lake contour something more than 200 yards 
wide, for the purpose of intercepting all salmon entering the lake and 
passing them through gates or tunnels at such a rate and in such a 
manner that an accurate estimate of their numbers can be obtained. 
The pot of the trap is located near the left bank, and this has three 
gates by which the salmon can be passed from the pot into the lake 
Each gate is 2 feet in width, and its bottom rests on a wooden plat- 
form covered with white oilcloth, so that the fish can readily be seen 
as they pass over it when the gate is raised. When fish are passing 
through a gate a small wooden frame with a glass center is arranged 
so it will float on the water, and in order to ‘hold it in position it is 
fastened to the framework of the gate. This is for the purpose of 
making the water smooth so the fish can readily be seen even though 
the surface be disturbed by ripples, ete. 
When the fish are coming rather slowly, every one is counted by 

means of a tally register as it passes out through the gates. When the 
large run comes the following method is employed: An actual tally 
of every salmon passing through is made for one minute, and this is 
repeated 15 minutes later, the number passing through for 1 minute 
being regarded as the average for 15 minutes. A sheot with the whole 
day divided into quarter hours is kept ready at the gate and the 
number for one minute as taken from the tally register is immediately 
entered thereon by the attendant who made the tally. From these 
figures the total for the day is obtained. During only a small part 
of the season has it been found necessary to resort to this method of 
estimating the run. 

The following table shows for each year since 1908 the commercial 
catch of salmon made in Nushagak Bay, the number of fish passing 
from Wood River into Lake Aleknagik, the total of both and the per- 
centage of salmon that escaped the fishermen: 

Nushagak Wood Per cent 
Year Bay catch.| River tally.| Ttl- | of escape. 

DUNS OST. Sasa Boro ccwctccnina ioccace we cacadensdoncanete 6,140,031 | 2,603,655 | 8, 740,686 30.0 
JST SE Io ys eae ee es cee Be a a PP 4, 687, 635 893,244 | 5,580,879 16.0 
LOO ABS san aie (ee Ee Se dene See 4,384, 755 670,104 | 5,054, 859 13.2 
BETS tenet ate ee tee ee ee eee abc be cess coe tio’ 2,813, 637 354,299 | 3,167,936 Gey | 
| REESE ie a ae gee 3866,950| 325,264] 4’ 1927914 7.7 

lio. ica, econ glide deh ie leet dh Cae Larus tod ieapiar 5,238,008 | 763,109 | 5,989,117 12.5 
MME EE ea ain eed india. Beeell 6, 174,097 int ul Made eis or 
Le eee | 556 t ea SE  eee 2 Bake eee 5, 676, 457 259, 341 5, 935, 798 4.3 
IOIGZ SSS Secs a eee soe ics. CRIBS EIS 3, 592, 574 551,959 | 4,144, 533 13.3 
hy aa, Wey eS os ale aeeannias ty 5,679,818 | 1,081,508 | 6,761/326 15.9 
FE fe ad Bo “aS RU ae Pied eR eh 6,078,965 | 943/202 | 7,022’ 167 13.4 
bie ate, A se sition ot a. 1,452/981 | 145,114 | 17598/045 9.0 

s Work not carried on this year, 
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Snake River, a tributary of Nushagak Bay, is about 30 miles in 
length, very crooked, and has its rise in a single lake close by Alekna- 
gik Lake. ‘There is an Indian village on the river just below the lake. 
Red salmon are abundant in this stream. 

Igushik River is about 50 miles in length and enters Nushagak Bay 
about 4 miles above Nichols Hills. So far as known it has its source 
in two.lakes—Amanka and Ualik. <A short distance below the first 
lake there are rapids and asmall falls. The quite large Indian village 
of Yacherk is located here, and the natives do most of their fishing in 
the rapids. Peter M. Nelson established a saltery about 10 or 12 
miles above its mouth in 1902, and operated it until he sold it to the 
Alaska Fishermen’s Packing Co., who have operated it since. There 
is a small Indian village close by the saltery. 

Nushagak Bay, in which practically all the fishing is carried on, 
is about 35 miles long and from 5 to 15 miles in width. Sand bars 
and mud flats, which are visible at low water, occupy the greater 
part of its area. 

The drift gill net is the favorite apparatus in this bay, although a 
few traps are also used. The fish begin to run very early here. 
Kings usually appear about June 5, reds about June 5 to 8, cohos 
either late in June or early in July, dog salmon about the middle of 
June, and humpbacks about the same time. The reds do not run in 
large numbers until late in June, 

‘onsiderable fishing was carried on in both the Nushagak and 
Wood Rivers until m 1908, when, as a result of a hearing held by 
the Secretary of Commerce and Labor on December 16 and 17, 1907 
it was decreed that beginning January 1, 1908, ‘‘it is hereby ordere 
that until further notice Wood River, a tributary of Nushagak Bay, 
in the district of Alaska, and the region within 500 st of the 
mouth of said Wood River be closed to all commercial fishing, and 
that all commercial fishing be prohibited in Nushagak River proper.” 

The earliest fishing by whites in the Bristol Bay section was for 
salting purposes by the trading companies, more particularly the 
Alaska Commercial Co., which had an important station at Fort 
Alexander on Nushagak Bay. Petroff, in the census report of 1880, 
refers to exports from this section of ‘‘from 800 to 1,200 barrels of 
salted salmon per annum from the Nushagak River.” 

In 1883 the schooner Neptune visited the Nushagak on a salting 
trip. The next year the Arctic Packing Co. erected a cannery here 
and made a trial pack of 400 cases. This was the first cannery to 
operate in Bering Sea. It was located close to the Moravian mission. 
This cannery eventually became a member of the Alaska Packers 
Association, and has not been operated for several years. 

The second cannery to be built was by an Astoria company, the 
Alaska Packing Co., and it was erected on the western side near the 
head of the bay and about 14 miles below the junction of the Wood 
and Nushagak Rivers. It has been operated every year to date, 
being since 1893 a member of the Alaska Packers Association. It is 
popularly known as the ‘“‘Scandinavian”’ cannery. 

In 1886 the Bristol Bay Canning Co. was organized by San Fran- 
cisco parties, and built a cannery on the western shore of Nushagak 
Bay in a bend about 2 miles below the cannery of the Alaska Packing 
Co., at a place called Dillingham. It became a member of the Alaska 
Packers Association in 1893 and was operated each year until 1907. 

ae 
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A couple of years later it was dismantled. This plant was popu- 
larly known as the ‘“‘ Bradford” cannery. 

The Nushagak Canning Co. built a cannery on the eastern shore 
of Nushagak Bay in 1888, at a place known as Clark Point, 54 miles 
below Fort Alexander. This cannery also became a member of the 
Alaska Packers Association in 1893, but from 1891 to 1901 was not 
operated, but held in reserve. In the last-named year a large double 
cannery was built here and put into operation and has been operated 
each year since. 

This company also built and operated a saltery on the Igushik 
River in 1886. Three years later it was moved to the mouth of the 
Nushagak. In 1893 C. E. Whitney & Co. purchased an interest in 
it and by 1899 owned it all. In 1902 the saltery was sold to the 
Alaska Packers Association, which closed it down. 

In 1899 the Pacific Steam Whaling Co. built a cannery and com- 
menced canning on the eastern shore of Nushagak Bay at Fort Alex- 
ander, or Nushagak village. This cannery was purchased by the 
Pacific Packing & Navigation Co. in 1901, and upon the sale of its 
properties in 1904 became a part of the Northwestern Fisheries Co. 
It has been operated each year since the latter company acquired it. 

The same year the Alaska Fishermen’s Packing Co., of Astoria, 
built a cannery immediately below that of the Pacific Steam Whaling 
Co., and operated it every year to date, control of the company 
passing to Libby, McNeill & Libby in 1913. 

In 1901 the Columbia River Packers Association, the Alaska- 
Portland Packers Association, and the Alaska Salmon Co. all built 
canneries on the Nushagak and have operated them to date, except 
the last named in 1909, when its supply ship was wrecked. The 
Alaska Fishermen’s Packing Co. also built a saltery here. The 
latter plant was abandoned in 1904. 

In 1903 the North Alaska Salmon Co. operated a new cannery on 
- the Nushagak, a few miles below Clark Point. 

Tn 1910, on August 10, shortly after the packing season had ended, 
the plant of the Alaska-Portland Packers Aganeiahion was completely 
destroyed by fire. The plant was rebuilt in time to operate the next 
season. 

KVICHAK RIVER AND BAY. 

The Kvichak River is about 80 miles in length, varies from 100 
oe to a mile in width, and discharges a vast quantity of water 

e influence of the tide is felt 30 miles from the mouth. The cur- 
rent is very swift, running in places as much as 7 miles an hour, 
The upper half of the river is filled with low, grassy islands, the 
channels in many places being quite narrow. A launch drawing 3 
feet of water can reach Lake Jliamna with very little difficulty. In 
most sections there are over 2 fathoms of water in the channels. The 
river drains Iliamna Lake, the largest lake in Alaska, which is about 
90 miles long and about 30 miles wide, and Lake Clark. There area 
number of Indian villages along the shores of the river and lakes. 

Practically all of the fishing here is carried on in Kvichak Bay, 
gill nets being the only form of apparatus in use. As it is not con- 
venient for the fishermen to take the catch to the canneries, large 
house lighters and scows are moored in convenient places and the 
fishermen live aboard the former, while the fish are put aboard the 
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latter and taken to the canneries by the run boats. The numerous 
shoals in the bay seriously impede both fishing and navigation. 

The first fishing operations on the Kvichak were in 1894, when the 
Prosper Fishing & Trading Co. and the Alaska Packers Association 
each established a saltery and operated that year and in 1895; in 
eee the latter purchased the plant of the former and consolidated 
the two. - 

In 1895 the Point Roberts Packing Co., which was owned by the 
Alaska Packers Association, built a cannery at Koggiung, the site of 
the former saltery, and operated it the next year. 

In 1900 there was a considerable development in this region. The 
Kvichak Packing Co., owned by the Alaska Packers Association, 
built a cannery on the northern point of entrance to Bear Slough, 
while the North Alaska Salmon Co. built two canneries about 1,000 
feet apart on the left bank of the Kvichak, about 6 miles above 
Koggiung. 

The latter company built a cannery at Hallerville on the Lockenuck 
River, a tributary of the Kvichak, in 1904. In 1913 a large new can- 
nery to take the place of the Hallerville plant was built on the lower 
side of Pedersen Point, lower down on Kvichak Bay. In 1916 all 
the plants of this company were purchased by Libby, McNeill & 
Libby and have been operated by that company since. 

The second plant of the Alaska Packers Association, known as the 
Coffee Creek ma was burned down in 1906. It was rebuilt in 1908 
and operated again in 1909, and has been operated continuously 
ever since. 

In 1904 the Union Packing Co. established a cannery on the left 
bank alittle distance above the canneries of the North Alaska Salmon 
Co., having moved this plant from its original location on Kell Bay, 
in ee Alaska. It was operated until 1907, when it was aban- 
doned. 
About 1905 the Northwestern Packing Co. built a saltery on the east 

side of the bay. In 1908 it was sold to and operated by Nelson, 
Olsen & Co., who in 1910 sold it to the Alaska Fishermen’s Packing 
Co., which the following year turned it into a cannery. In 1913 
Libby, McNeill & Libby bought this and the Nushagak plant, and 
continued to operate them under the old name. This cannery was 
destroyed by fire in the spring of 1915. It was rebuilt and operated 
in 1916. 

NAKNEK RIVER. 

But little is known of the Naknek River for more than 10 or 15 
miles from its mouth. It is said that the river is about 60 miles 
long, and has its rise in a lake which is of considerable size. With 
the exception of a short series of rapids, up which it is possible to 
haul a boat with a rope from the shore, the river is navigable for 
small craft. Shoals and banks, many of which uncover at low water, 
are abundant in the lower courses of the river. 
Red salmon is the principal species entering this river, although 

all the other species are to be found here in lesser abundance. They 
appear here a little later than in the Nushagak Bay. Only gill nets 
are used in fishing. 

The first commercial fishing on the Naknek River wasin 1890, when 
the Arctic Packing Co. built and operated a saltery on the east bank 
about 4 miles from the mouth. ‘This plant was sold to the Alaska 
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Packers Association in 1893. The next year the latter built a 
cannery here, made the first pack in 1895, and has operated the can- 
nery every year since. Ultimately the saltery was merged with the 
cannery. 

In 1901 the association built another cannery about a mile nearer 
the mouth, and in 1911 still another was built close to the mouth. 

In 1890 L. A. Pedersen built and operated a small saltery on the 
right bank about 3 miles from the mouth. In 1894 the Naknek 
Packing Co. purchased the saltery and erected a cannery a short 
distance above. This saltery and another built on the shore of 
Kvichak Bay in 1897 were operated for some years. In 1907 the 
latter was turned into a cannery and operated by Mr. Pedersen under 
the name of the Bristol Bay Packing Co. The Naknek Packing Co. 
cannery has been operated to date. 

In 1916 the Red Salmon Canning Co. built and operated a can- 
nery on the river about 2 miles above the plant of the Naknek Packing 

0. 
In 1918 the Northwestern Fisheries Co. operated a new cannery 

on the river about 2 miles below the plant of the Naknek Packing Co. 
In 1919 the Alaska-Portland Packers Association operated a 

new cannery on the river several miles above the upper cannery of 
the Alaska Packers Association. 

UGAGUK RIVER. 

According to the natives this river, which is frequently called the 
Egegak, or Igagik, is about 80 miles long from the mouth to Lake 
Becharof, at the head. The lake itself is about 45 miles long and 15 
miles wide. ‘The river is navigable for small boats to within 10 miles 
of the lake, whence there is a succession of rapids, around which it 
is necessary to portage. The lower part of the river has numerous 
shoals, some of which are exposed at low water. King Salmon River, 
the principal tributary, enters about 74 miles from the mouth. 

The red salmon is the principal species, although all the other 
species are found in much lesser abundance. Gill nets alone are 
used here. 

In 1895 the Alaska Packers Association established a fishing sta- 
tion on the right bank about 5 miles from the mouth and operated 
as a saltery until 1900, when the apparatus was moved to the cannery 
site. 

In 1899 the Alaska Packers Association, under the name of the 
Egegak Packing Co., commenced building a cannery on the left bank 
opposite and a little above the salting station. This plant was finished 
in 1900 and packs were made that year and each succeeding year 
except 1905 and 1906. 

In 1903 the North Alaska Salmon Co. built and operated a can- 
nery on the opposite shore from the Alaska Packers Association, and 
has operated it each year to date, of late years under the name of its 
new owners, Libby, McNeill & Libby. 

UGASHIK RIVER. 

This river has its rise in a chain of two lakes, but with the excep- 
tion of that portion below the upper cannery, about 25 miles, it is 
very little known to the whites. The river is very tortuous in its 
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course. It has two known tributaries—King Salmon River, which 
enters through the left bank about 17 miles from the bar at the mouth, 
and Dog Salmon River, which enters through the left bank about 37 
miles from the bar. From Smoky Point to the capes at the mouth 
the river widens very greatly, being about 20 miles across at the 
mouth. Shoals are numerous, but there is a channel with about 9 
feet at low water. Gill nets exclusively are used here. 

This river is essentially a red salmon stream, but the other species 
are also taken in smal) numbers, although the humpback is very 
scarce. ‘This river is noted for the great falling off in the run of red 
salmon of recent years, 769,002 red salmon being taken in 1901, 
1,640,973 in 1902, 1,703,536 in 1903, 564,492 in 1904, 432,779 in 1905, 
and 152,140 in 1906. About 1916 the run showed signs of improve- 
ment and during 1917 and 1918 was excellent, but the run of 1919 
was small, the same as elsewhere in Bristol Bay. . 

C. A. Johnson was the first man to operate commercially on this 
river, having erected a saltery on the left bank, about 23 miles above 
Smoky Point, in 1889, and operated it continuously from 1889 to 
1898, both inclusive. This saltery was merged in the cannery of the 
Bering Sea Packing Co. In 1894 Mr. Johnson established and oper- 
ated another saltery on the right bank of the river, about 12 miles 
from the bar, which he sold in 1899 to the Alaska Packers Association, 
who absorbed it in their cannery plant. 

The Bering Sea Packing Co., a branch of the Alaska Improvement 
Association, In 1890 built the first cannery on the river, this being 
located on the left bank near the first Johnson saltery. A small pack 
was first made in 1891. The plant was closed in 1892 and 1893, 
and as the location had proven far from suitable, it was, in 1894, 
moved to a point on the left bank, about 15 miles above Smoky 
Point, where it was operated until 1896. The next year it was sold 
to the Alaska Packers Association. The machinery and equipment 
were utilized in the latter company’s cannery, and the old location 
abandoned. 

In 1893 Charles Nelson established a saltery on the left bank of 
the Ugashik, immediately above the last site of the Bering Sea Pack- 
ing Co. It was operated in 1893 and 1894, and then sold to the 
Alaska Packers Association, who closed it down. 

In 1893 the Alaska Packers Association also built a saltery on the 
left bank of the river about a mile below the last site of the Bering 
Sea Packing Co. It was operated each year until 1895, when it was 
merged into the association’s cannery. 

In 1895 the Alaska Packers Association built a cannery, known as 
the Ugashik Fishing Station, on the right bank of the river imme- 
diately above the pilot station, which is about 12 miles from the bar. 
It made the first pack in 1896 and packed every year until 1907, 
when it was closed. In 1906 its outfit was destroyed in the San 
Francisco fire, and it was decided to operate it as a saltery, but the 
burning down of the Coffee Creek cannery of the association on the 
Kvichak changed the plans, and a part of the saved outfit of the latter 
was sent to the Ugashik and the plant operated as a cannery. 

The Bristol Packing Co. built a cannery on the left bank of the 
river about 25 miles from Smoky Point in 1900. A pack was made 
the same year and the plant operated contimuously until 1906, when 
it was shut down, and a small salting crew operated a portion of the 
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plant. Eventually the plant was dismantled without operating 
again as a cannery. 

In 1901 the Alaska Packers Association built and put into opera- 
tion another cannery about 15 miles up the river from the other one. 
In 1906 this plant was shut down and eventually it was dismantled. 

In 1901 the Red Salmon Canning Co. also built and operated a 
cannery still farther up the river and has operated it continuously 
to date. 

ALASKA PENINSULA, BERING SEA SIDE. 

Of recent years canneries have been located on the Bering Sea 
side of the Alaska Peninsula, outside of Bristol Bay proper, but it is 
robable that their numbers will not be large in the future, as the 
sheries tributary to them are not very extensive, and are also very 

much scattered, making transportation expensive. 
Port Heiden.—This important indentation on the Bering Sea side 

of the Alaska Peninsula, about midway between the Ugashik River 
and Port Moller, has never figured to any considerable extent in fish- 
ing operations. In 1912 sind 1913 Gorman & Co. had the schooner 
Harrvet G. located here throughout the season, engaged in salting 
salmon. The Illnik Packing Co. operated a saltery here in 1918. 

Port Moller.—This great indentation in the Alaska Peninsula, be- 
tween Port Heiden and Nelson Lagoon, was neglected for many years 
for the more profitable Bristol Bay region. 

About 1902 the Bering Sea Packing & Trading Co. (there seems to 
be some confusion between this name and that of the Peninsular 
Packing Co., the latter being the name the company was known by 
after the first year or two in the official records), established a saltery 
on Bear River, which debouches a little east of Port Moller, and 
operated it until 1906, after which operations were suspended and 
but little is now left of the plant. 

In 1912 the Pacific American Fisheries erected a cannery on Port 
Moller, but it was not operated until 1913. This concern has been 
successful mainly because of its introduction of purse seines in fishing. 

In 1916 the Bering Sea Packing Co. built and operated a cannery 
on Herendeen Bay, a branch of Port Moller. In 1917 two new can- 
neries were built and operated here, that is, the Fidalgo Island Pack- 
ing Co. and the Phoenix Packing Co. In 1918 the Bering Sea Pack- 
ing Co. was taken over by the Everett Packing Co. In 1919 all three 
Herendeen Bay canneries, as a result of the exceedingly slight runs 
of the two previous seasons, combined forces for the season and put 
up all the fish caught at the plant of the Fidalgo Island Packing Co. 

Nelson Lagoon.—Nelson Lagoon is on the Bering Sea side of the 
Alaska Peninsula, is about 6 miles in length and about 2 miles in 
width. At its western end debouches the Nelson River, which is 
about a mile wide at its mouth. About 18 miles from the mouth the 
river divides, both branches having their rise in lakes. There is an 
easy portage from the lakes to Pavlof Bay, on the Pacific side of the 
eninsula, and this route is used frequently by both white men and 
ndians. The run is mainly of red salmon, and gill nets and traps are 

utilized. During the last few years purse seines have been used in 
this region with considerable success. 

11312°—21—_5 
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In 1902 Charles Johnson, who had operated on the Ugashik River, 
established a saltery here and operated it under the name of the 
Lagoon Salmon Co., and made a pack that and the succeeding year. 
In 1904 and 1905 it was shut down. It was reopened in 1906 and con- 
tinued to operate until it was sold in 1914. In 1915 the new owners, 
the Nelson Lagoon Packing Co., built a cannery here which was 
oparated until 1920, when it was shut down. 

Unalaska Island.—In 1916 the Pacific American Fisheries, having 
obtained a permit from the Department of Commerce, built a can- 
nery at Unalaska, on Unalaska Island. This cannery is located 
inside of the Aleutian Islands reserve, and permit was given for its 
building and operation so that it might be possible for the Indians of 
Unalaska and Dutch Harbor to obtain work at home and save them 
the long trip to the Bristol Bay plants. It ceased operations at the 
end of the 1917 season. 

KUSKOKWIM RIVER. 

This, one of the great rivers of Alaska, has been but little exploited 
as yet. Very little accurate data have been obtainable about the 
river until within the last couple of years, and this relates mainly to 
the bay and a few miles of the adjacent river, which the United 
States Coast and Geodetic Survey has charted. 
We know that the river has considerable runs of salmon, but 

usually ice conditions have been such in the spring that a cannery 
crew frequently could not get in in time to prepare for the run. In 
1906 a salting outfit was sent here by Seattle dealers, but arrived too 
late for the run of fish. The outfit was cached at Bethel. 

During the last seven years some mild curing of king salmon has 
been carried on here, but the lack of cold storage, both ashore and on 
the vessels operating to and from the river, has prevented any con- 
siderable development of this industry. 

YUKON RIVER. 

The 1918 report of the Alaska agent of the United States Bureau of 
Fisheries * contains the following account of the development of the 
salmon fisheries of the Yukon River: 

The development of the Yukon salmon fisheries began in 1918 with the establish- 
ment of a floating cannery at Andreafski. The season’s operations resulted in a pack 
of 13,463 cases of salmon, divided as follows: Cobos 2,661, chums 6,471, humpbacks 
107, and kings 4,224 cases. In addition to this, 10,400 pounds of cohos and chums were 
drv-salted. The total catch of salmon for the cannery was 115,531, of which 26,144 
were cohos, 73,921 chums, 3,227 humpbacks, and 12,239 kings. Fishing was carried 
on from the mouth of the Yukon to a point above the junction of Clear River, chiefly 
in that part of the Yukon delta known as Kwikluak Pass. The fishing seasons were 
as follows: Kings, June 26 to August 17; chums, June 28 to September 8; humphacks, 
July 7 to July 29; and cohos, August 3 to September 8. Some of the cannerymen and 
others frequently refer to salmon of one kind by the name “Yukons” or ‘‘ Yukon 
salmon.’’ In so doing they mean bright or fresh-run chums. 

An investment of $48,000 was made in the plant. One stern-wheeler, the Martha 
Clow (65 tons net), one gas boat, the Al’hea (17 tons net), and three smaller power boats 
were operated in connection with the cannery. Salmon were taken with 124 gill nets 
ageregating 9,869 fathoms, and 6 wheels of the two-scoop pattern. Employment was 
given to 169 men, 55 being fishermen, 102 shoresmen, and 12 transporters. Of these 
36 were natives, 13 of whom were listed as fishermen. 

a Alaska Fisheries and Fur Industries in 1918. By Ward T. Bower. Appendix VII, Report, U.S. Com- 
missioner of Fisheries, 1918, pp. 29-80. Washington, 1919. 
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Stokes & Stokes operated a small saltery on the lower Yukon, packing 15 barrels of 
chum salmon. Their plant was valued at $1,500. Equipment consisted of one 
power boat and 300 fathoms of gill nets. They report having located too far up the 
river, but before another season will move to a point lower down. 

Warden (©. F. Townsend reported that one Sepella operated a saltery on the Yukon 
about 12 miles from salt water and that a pack of 110 barrels of chums and cohos was 
made. Salmon were taken with gill nets and one wheel. Mr. Townsend also advised 
that the Delta Fishing Co. was in the field in a small way. 

Statistics compiled at the close of the season of 1918 indicate that exclusive of gear 
operated by the cannery and salteries near the mouth of the river, the whites and 
natives on the Yukon and tributary waters used 393 fish wheels, valued at $19,650, and 
130 gill nets aggregating 3,250 fathoms, valued at $6,500. The estimated catch for 
local requirements was 1,400,000 salmon, which when dried represented approximately 
700 tons of fish, valued at $140,000. 

The total population of the Yukon region of Alaska, dependent in some measure on 
the fisheries, was estimated late in 1918 as being 10,907, of which number 6,638 were 
whites and 4,269 were natives. The number of dogs in the region was estimated at 
6,183. 

Prior to the season of 1918 the size of the run of salmon in the Yukon was an almost 
unknown quantity. The belief was expressed in some quarters that a comparatively 
small run ascended its waters, but others who were interested in the commercial 
exploitation of its fisheries held the opinion that a run aggregating many millions of 
salmon annually ascended the river. The necessity of maintaining the fisheries is 
paramount at all times, and ii it is reasonable to suppose that a serious depletion of the 
supply by unrestricted fishing seems imminent, limitations must necessarily be 
imposed. This was done on December 14, 1918, by the promulgation of regulations 
alfecting commercial fishing for salmon in the Yukon River. The closing order which 
is published in full on page 11 in this report became effective January 1, 1919. 

MISCELLANEOUS PLACES. 

At times small quantities of salted salmon have been packed in 
Bering Sea in the neighborhood of Nome and St. Michael. In 1917 
the Arctic Fish Co. operated on a large scow on Golovin Bay, near 
Nome. 

ARCTIC OCEAN. 

Although it is known that there are good runs of salmon in some 
of the rivers debouching into the Arctic, the ice and other conditions 
have deterred people from attempting to extend their operations 
into this region. In 1912, however, the Midnight Sun Packing Co. 
built and operated a small cannery on Kotzebue Sound, in the Arctic 
Ocean. <A small pack, mostly of Dolly Varden trout, was made in 
that and subsequent years. The plant was not operated in 1919. 

BRITISH COLUMBIA.2 

Fraser River.—This, the largest river in British Columbia (over 
1,000 miles in length), has been important from a fishery standpoint 
ever since salmon canning was taken up commercially. 

The Hudson Bay Co., the first to prepare salmon for commercial 
urposes, bought the fish from the Indians and pickled them in 

Barely for export, mainly to the Hawaiian Islands and Asia. 
Howay,° in his work on ‘‘British Columbia,” after describing 

briefly tha fishing operations carried on by the Hudson Bay Co. in 
the Fraser River, has the following to say with respect to the develop- 

a The author is indebted to Henry Doyle, of Vancouver, British Columbia, for practically all of the 
historical data relating to the canning industry of British Columbia, and hereby expresses his deep appreci- 
ation for this and many other courtesies. 

b British Columbia, from the earliest Times to the Present. By F. W. Howay. 4 vols.,illus. Van- 
couver, 1914. 
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ment of the commercial salmon fisheries and the preparation of the 
catch by salting and canning on the part of the independents who 
succeeded the company: 

SALMON CANNING INDUSTRY. 

No sketch of our history could be called complete without containing some reference 
to the origin and development, during the early stages, at any rate, of the industry of 
salmon canning. 
By its charter the Hudson Bay Co. was granted “‘the fishing of all sorts of fish, whales, 

sturgeons, and all other royal fishes in the seas, bays, inlets, and rivers, within the 
premises (that is within the undefined area surrounding Hudson Bay), and the fish 
taken therein.’”? Though no similar grant was contained in the exciusive license of 
trade with the Indians west of the Rocky Mountains, which was the only title the 
company had in this region, yet it claimed and exercised a monopoly of the salmon 
fishing on the Fraser River. 

Reference has already been made to the salmon fishery carried on by the company 
at SanJuan Island. In August, 1829, at Fort Langley (the name of this place has since 
been changed to Derby) 7,544 salmon were obtained from the natives at a cost of £13 
17s. 2d. in goods. The trade increased; in 1835 and for many years thereafter 3,000 
or 4,000 barrels of salt salmon were exported, principally to the Hawaiian Islands. 
With the revocation of the license in 1858 this claim of monopoly fell. 

Capt. William Spring, in 1863, began salting and curing salmon at Beechy Bay. 
In the following year Mr Annandale, with whom Mr. Alexander Ewen was associated, 
opened asalmon saltery on Fraser River. This venture was almost a complete failuré 
owing to the attempt to use the Scotch trap nets instead of drift nets. The former 
were found utterly unsuited to the conditions on Fraser River. When this enter- 
prise failed, Mr. Ewen introduced drift nets and carried on an extensive business in 
salted salmon with the Hawaiian Islands and Australia. 

The first attempt, on the Fraser River, to preserve salmon in hermetically sealed 
cans was made in 1867 by James Symes. This was not acommercial effort, but a mere 
experimental test to ascertain the possibility. A few cases were prepared, filled, and 
cooked by boiling on an ordinary kitchen stove. The result was most encouraging. 
The product was shown at the agricultural exhibition held in New Westminster in 
October, 1867, and was pronounced excellent, the directors making special mention 
of it. 
About the same year Donald McLean established another salmon-curing establish- 

ment at New Westminster. Besides salted salmon, he put up pickled salmon, salmon 
boiled and preserved in vinegar, and smoked and kippered salmon. 

The canning of salmon as a business was first undertaken on the Fraser by Alexander 
Loggie & Co. The persons interested were Alexander Loggie, Alexander Ewen, 
James Wise, and David S. Hennessy. Mr. Wise was an experienced fisherman; 
Messrs. Loggie and Hennessy had had experience in the canneries of New Brunswick. 
In June, 1870, these persons built, in connection with a salmon saltery, the first salmon 
cannery in British Columbia. It was located at Annieville, about 3 miles below New 
Westminister. The cannery was a very primitive affair; the cylinders upon which 
the cans were shaped were of wood covered with sheet iron; the trays were small wooden 
contrivances holding about three dozen one-pound cans. There was practically no 
machinery ; the operations were almost entirely byhand. The fish after being put into 
the cans was preserved by boiling in large wooden vats. Great difficulty was experien- 
ced in thoroughly cooking the fish, the boiling point of ordinary water not proving 
sufficient; to overcome this, salt wasadded to the water, and by this means the tempera- 
ture was raised to 230°. The roomin which the cooking was performed was, in tempera- 
ture like a Turkish bathroom; no windows or doors were allowed to be opened, except 
of necessity, under the mistaken idea that the cold currents of air would injure the 
roduct. 
Capt. Stamp, who has been frequently mentioned in the foregoing pages, also 

entered the business at the same time. His cannery was located at Sapperton, New 
Westminster. He did not attempt to manufacture his cans, but obtained his supply 
from Mr. Deas, a tinsmith of Victoria. 
About 1873, Loggie & Co. removed their cannery to New Westminster, where in the 

meantime Messrs. Lane, Pike, and Nelson had established themselves in the same 
business. These latter persons conceived the plan of canning the salmon whole; the 
sockeyes, being of an almost uniform size, lent themselves readily to this attempt. It 
Hee La a failure, as owing to the great vacuum in the cans, they became much 
listorted, 

——— 
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In 1872 Holbrook & Co. purchased a small cannery which had been 
started at Sapperton by Capt. Stamp some time before, and operated 
it for a few years. 

In 1876 there were three canneries running, consisting of Holbrook 
& Co., Ewen & Co., and the British Columbia Canning Co. (Deas 
Island). 

The following year this was increased by English & Co. and Fin- 
layson & Lane, the latter quitting after one season, being succeeded 
in 1878 by Lane, Pike & Nelson. King & Co., the British Columbia 
cannery (Annieville), and the Delta cannery also commenced opera- 
tions the latter year. 

In 1879 Holbrook & Co., and Lane, Pike & Nelson dropped out, 
and Haigh & Sons (succeeded in 1884 by the Bon Accord pabane 
Co.) commenced operations. 

King & Co. were burned out in 1880, and Adair & Co., afterwards 
known as the Wellington Packing Co., commenced. A year later 
Laidlaw & Co. commenced operations. 

In 1882 the British Union Packing Co., afterwards known as _ the 
Harlock Packing Co., commenced packing salmon. The British- 
American cannery and J. H. Todd & Sons (Richmond cannery) also 
began operations. 

Joseph Spratt started a floating cannery, known as “Spratt’s Ark,” 
in 1883; he retired at the end of two years. KE. A. Wadhams also 
began operations in 1883. In 1887 the Holly cannery was built on 
Lulu Island opposite Deas Island. The high water of June, 1894, 
partially destroyed it and the site was abandoned. 

No more additional plants were built until Hobson & Co. started in 
1889. The Canoe Pass Canning Co. also started the same year, as 
did J. H. Todd & Sons with their Beaver cannery. 

The Anglo British Columbia Packing Co. was formed in 1891, tak- 
ing over the canneries formerly operated by the British Columbia 
Packing Co. (old Annieville plant), EK. A. Wadhams, British-American 
Packing Co., Canoe Pass Canning Co., Dun‘an & Batchelor (Britannia 
cannery), and English & Co. (Phoenix cannery). 

In 1892 the Terra Nova Canning Co. began operations, and the 
next year the Lulu Island Canning Co., Steveston Canning Co., 
Pacific Coast Packing Co., Canadian Pacific Packing Co., Short & 
Squair, and Butimar & Dawson (at Steveston) all commenced oper- 
ation. 

In 1894 the Gulf of Georgia Canning Co., Dinsmore Island Canning 
Co., Sea Island Packing Co., and the Fishermen’s Packing Co. all 
built and began to operate canneries. 

The Alliance Canning Co., Atlas Canning Co., Boutiliar & Co., and 
the Star Canning Co. commenced operations in 1895. 

There was considerable development in 1896, when the Anglo- 
American Canning Co., Fraser River Industrial Co., Hume & Co., 
Provincial Canning Co., Westham Island Packing Co., Westminster 
Packing Co., and the Vancouver Packing Co. all started canning. 

In 1897 the Premier Canning Co., Sinclair Canning Co., Western 
Fisheries, Cleve Canning Co., Welsh Bros., Currie, McWilliams & 
Fowler, Butimar & Dawson (at Canoe Pass), Colonial Canning Co., 
and the Fraser Canning Co, all began operating. 

The English Bay cannery was added to the list in 1898, but the 
Sinclair Canning Co. and Western Fisheries plants were both de- 
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stroyed by fire at New Westminster and not rebuilt. The plant of 
the Steveston Canning Co. was absorbed that year by the Federation 
Brand Salmon Canning Co. and the cannery renamed the “ Light- 
house’’ cannery. 

In 1899 the Greenwood Canning Co., Scottish Canadian Canning Co., 
St. Mungo Canning Co., Wurzburg & Co., and Acme Canning Co. all 
began active operations, while in 1900 the Great Northern Canning 
Co. was the only addition to the list. In 1900 the United Canneries 
(Litd.) was formed to take over the Gulf of Georgia, English Bay, and 
Scottish Canadian plants, and the Canadian Canning Co. this year 
also absorbed the Star, Fraser, and Vancouver canneries. In 1901 
the National Packing Co. built at Eagle Harbor. 

Like the other canning sections, British Columbia suffered in 1901 
fron an oversupply of canned salmon, due to the large number of 
plants which had been erected arid which were producing more 
salnion than market could be found for. At this juncture the British 
Columbia Packers Association was formed. It embraced 29 out of 
the 48 plants on the Fraser River and 12 of those situated in Northern 
British Columbia waters, including the following plants: Ewen & Co., 
Delta, Harlock, Wellington, Lulu Island, Terra Nova, Pacific Coast, 
Canadian Pacific, Short & Squair (Imperial cannery), Brunswick can- 
neries at Steveston and Canoe Pass, Dinsmore Island, Sea Island, 
Fisherman’s Packing Co., Reliance cannery, Atlas cannery, Boutiliar 
& Co., Hume & Co., Anglo-American, Provincial, Westham Island, 
Westminster Packing Co., Preinier, Cleve, Welsh Bros., Currie, Me Wil- 
liams & Fowler, Colonial, Greenwood, Wurzburg & Co., and the Acme 
Canning Co. In 1914 the corporation style was changed to the 
British Columbia Fishing & Packing Cou. (Ltd). 

In 1902 the Fraser River 'ndustrial cannery was sold to C. S. 
Windsor; in 1905 this plant was sold by Mr. Windsor to Peter 
Birrell. 

In 1905 the Burrard Canning Co., Steveston Canning Co., Butimar 
& Dawson, Unique cannery, and the Vancouver Fish & Canning Co. 
were all built and operated. The latter was burned in the middle of 
the season. The same year the Great Northern cannery was pur- 
chased by McPherson & Wilkinson. 

In 1906 the Great West Packinz Co. cannery was built at Steves- 
ton; the Nye Canning Co. operated for part of the season on False 
Creek in Vancouver, and the Capital City Canning Co. built a plant 
at Victoria. The same year the Lighthouse cannery was leased for 
the season by the Royal Packing Co.; while in the following year the 
Unique cannery was dismantled. 

In 1909 the Gulf of Georgia cannery was sold to M. Desbrisay & 
Co.; Peter Birrell sold the Industrial cannery to the Glen Rosa 
Canning Co., who have since operated it; the Lighthouse cannery was 
leased for the season by Kildala Packing Co.; the Gosse-Millerd 
Packing Co. purchased the Steveston Canning Co.’s plant; while the 
following year the Lighthouse cannery was leased for the season by 
Lee Coy. 

In 1912 the Lighthouse cannery was sold to C. S. Windsor and asso- 
ciates. The Scottish-Canadian cannery was also sold to C.S. Windsor 
and associates, by whom it was operated under the name of the 
Scottish-Canadian Canning Co. until 1914. 
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In 1913 the Great Northern cannery was leased for the season to the 
English Fisheries (Litd.), while in the following year the Gosse- 
Millerd Packing Co. bought the Vancouver and Fraser canneries 
from the receiver of the Canadian Canning Co. The Jervis Inlet 
Canning Co. acquired the Lighthouse cannery the same year. 

The Scottish-Canadian cannery was acquired in 1915 by the 
Graham Co., while the Great Northern cannery was sold to th 
Defiance Packing Co. 

In 1916 a new cannery was built at Liverpool, South Westminster, 
by the Liverpool Canning Co. 

In 1917 the Gosse-Millerd Packing Co. purchased the Star cannery 
which had been lying idle since 1913; the Booth Fisheries Co. leased 
the Scottish-Canadian cannery for the season. ‘They held an option 
to purchase same, but did not exercise it, and the plant has since been 
closed down. The Cliff-Lowman Packing Co. acquired the Light- 
house cannery from the Jervis Inlet Canning Co. 

In 1918 the Canadian !‘ishing Co. built at Vancouver, and while 
their plant is not on the Fraser River it is classed in that area, as 
its pack will be largely secured from Fraser River fish. 

arly in the spring of 1919 fire destroyed the Star, Steveston, and 
Lighthouse canneries, none of which have been rebuilt. 

keena River.—The first cannery to be built on the Skeena River 
was in 1877, when a man named Neill built one at Inverness. In 
1878 the Windsor Canning Co., consisting of Henry Saunders, W. H. 
Dempster, and John Wilson, of Victoria, established a cannery at 
Aberdeen. 

There were no additions until in 1883, when the Balmoral cannery 
the British-American, and Robert Cunningham canneries were started. 

In 1889 the North Pacific was started and in 1890 the Standard. 
In 1891 the Anglo-British Columbia Pucking Co. bought the British- 
American cannery and the North Pacific Canning Co. cannery. In 
1892 the Claxton, and in 1895 the Carlisle, canneries were built. In 
1899 the Claxton cannery was purchased by the Wallace Bros. 
Packing Co. The Peter Herman (afterwards the Skeena River Com- 
mercial Co.) and Turnbull canneries were built in 1900. The last 
named operated only four seasons. 

In 1902 the British Columbia Packers Association acquired the 
Balmoral, Cunningham, and Standard canneries. 

In 1903 the Cassiar cannery was built. The next year the Alex- 
andria Packing Co. was started. It was later acquired by the 
British Columbia Packers Association, as was also the Dominion can- 
nery, which was built in 1906. 
The Carlisle cannery was sold in 1906 to the Kildala Packing Co. 
In 1911 the Wallace Fisheries (Litd.) purchased the Claxton can- 

nery from the Wallace Bros. Packing Co., while in 1913 the Canadian 
Fish & Cold Storage Co. built a cannery at Tucks Inlet, where their 
supply of salinon is obtained from the Skeena fishermen. 

n 1916 the Gosse-Millerd Packing Co. built their Sunnyside plant. 
In 1918 the Northern British Columbia Fisheries (Ltd.) purchased 
the Skeena River Commercial Co.’s plant at Port Essington, and also 
erected a new cannery at Port Edward. 

Rwers Inlet.—The first cannery to be built and operated on Rivers 
Inlet was in 1881 by Shotbolt & Draney, afterwards the British 
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Columbia Canning Co. The Wannuck cannery was built in 1884, 
the Good Hope in 1895, the Brunswick in 1896, the Wadhams and 
the Vancouver in 1897. 

There were no changes until 1902, when the British Columbia 
Packers Association acquired the Wadhams, Brunswick, Wannuck, 
and Vancouver, the two latter bemg dismantled and the two former 
enlarged correspondingly. 
‘In 1906 the Beaver cannery was built by J. H. Todd & Sons, the 

Kildalla cannery by the Kildalla Packing Co., and the Strathcona 
cannery by Bain & Wilson, the latter afterwards being acquired by 
the Wallace Fisheries (Ltd.). 

In 1911 the Strathcona Packing Co.’s plant was purchased by 
Wallace Fisheries (Ltd.). In 1917 the Provincial Canning Co. built 
a plant, and in 1918 the McTavish Canning Co. also built one. 

Nass River.—The first cannery to be built on the Nass River was 
by Henry Croasdale in 1881, and it operated for four years. The 
Douglas Packing Co. built a cannery here in 1882 and operated it for 
two years. Both were then shut down owing to the fact that the 
locations were too far up the river for steamers to move the packs. 
In 1888 the plants were dismantled and removed to Nass Harbor and 
Mill Bay, respectively. In 1889 the Cascade Packing Co. commenced 
operations, but the plant was dismantled in 1893. 

In 1903 the Pacific Northern cannery was built near the mouth of 
Observatory Inlet, and in 1905 it was purchased by John Wallace, 
who moved it to Arrandale. In the latter year the Port Nelson 
Canning & Salting Co. started. In 1908 the Mill Bay cannery was 
purchased by the Kincolith Packing Co. In 1911 the Arrandale and 
Port Nelson canneries were bought by the Anglo British Columbia 
Packing Co., and in the following year the Nass Harbor cannery was 
bought by the British Columbia Spa ckots Association. 

The Wales Island cannery, which became Canadian property under 
the Alaska boundary Avani was in 1911 purchased by M. Desbrisay 
& Co., by whom it has since been continuously operated. 

In 1916 the Kincolith Packing Co.’s Mill Bay plant was purchased 
by the Kincolith Fisheries (Ltd.), while in 1918 the Northern British 
Columbia Fisheries (Ltd.) purchased the Mill Bay cannery from the 
Kincolith Fisheries (Ltd.) and built a new plant at Kumeon. The 
Western Salmon Packing Co. also built a new plant at Summerville 
the same year. ; 

Queen Charlotte Islands.—In 1912 the British Columbia Fisheries 
(Ltd.), a concern promoted by Sir George Doughty, M. P., of Grimsby, 
England, built a cannery at Aliford Bay, Skidegate Inlet, and operated 
same for two seasons. The British Columbia Fisheries (Ltd.) then 
went into insolvency, and the plant remained idle until 1916, when 
it operated under lease to the ee Salmon Packing Co. In 1917 
the cannery was purchased by the Maritime Fisheries (Ltd.), the 
present owners. 

The Wallace Fisheries (Ltd.), built at Naden Harbor in 1912, 

and operated that and the following seasons. The cannery was not 
in commission during 1914 or 1915, but ran in the years 1916 to 1918, 
inclusive. It was found that Masset Inlet would be a more suitable 
location, and in 1919 the plant removed from Naden Harbor to a 
new site on the shores of the Inlet. 
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A cannery was built at Lockeport in 1918 by the Lockeport Can- 
ning Co. The same year the Western Salmon Packing Co. (Ltd.) 
built a plant at Lagoon Bay. 

Miscellaneous places.—A cannery was built at Metlakatla in 1882 
by Rev. John Duncan for the Metlakatla Indians, fish being obtained 
from Skeena River. The plant was dismantled in 1886. 

John Rood built the first cannery on Smiths Inlet, in Quachela 
Lagoon, in 1883. It was closed in 1884, and the plant moved to 
Wannuck, Rivers Inlet, to which place also the Smiths Inlet fish were 
subsequently transported for packing purposes. In 1902 the Wm. 
Hickey Canning Co. built a new plant on Smiths Inlet, selling same 
in 1912 to the Wallace Fisheries Chtd.). The Western Packers (Ltd.) 
also built at Marguerite Bay in 1917. 
A cannery was built at Lowe Inlet in 1890 by the Lowe Inlet 

Canning Co. It was sold to the British Columbia Packers Association 
in 1902. 

In 1890 a cannery was built at Gardiner Canal-by a man named 
Price and his associates. It ran until 1893, when it was dismantled 
and closed. 

Robert Draney built at Namu in 1893, selling out in 1912 to the 
Draney Fisheries (Ltd.), who in turn sold out to the Northern British 
Columbia Fisheries (Ltd.) in 1918. 

Robert Draney built the Kimsquit cannery in 1901, and in 1907 
the Kildalla Packing Co. built the Manitou cannery. The latter is 
still operating, but in 1912 the Draney Fisheries (Ltd.) purchased 
the Kimsquit cannery, and in 1918 sold it again to the Northern 
British Columbia Fisheries (Ltd.). 

In 1900 the Bella Coola cannery was built by John Clayton and 
sold by him in 1902 to the British Columbia Packers Association, who 
have operated it ever since. In 1917 a new cannery was built by 
the Tallheo Fisheries (Ltd.) and sold by them in 1918 to the Northern 
British Columbia Fisheries (Ltd.). 

Toms, Morris & Fraser built at China Hat in 1900 and sold to the 
British Columbia Packers Association in 1902. The latter dis- 
mantled and closed the pliant in the fall of that year. 
A cannery was built at Warke Island in 1911 by John Wallace, 

principally for packing Gardiner Canal fish. Plant was purchased 
in 1917 by the Western Packers (Ltd.), who have since operated it. 
A cannery was built at Bella Bella in 1912 by the East Bella Bella 

Canning Co. It was sold in 1915 to the Gosse-Millerd Packing Co., 
who have since operated it. 

The cannery built at Alert Bay in 1881 by 8. A. Spencer was pur- 
chased in 1902 by the British Columbia Packers Association, who 
have since operated same. 

Cannery was built at Clayoquot in 1895 by Earle & Magneson. 
It was purchased by the Clayoquot Sound Canning Co. in 1902, by 
whom it has since been sbabatad: 
A cannery was erected at Bute Inlet in 1890 by C. S. Windsor and 

George Hobson, but only operated the one season. 
The West Coast Packing Co. was built and operated at Nootka 

Sound in 1896, but only secured 112 cases. The plant was dis- 
mantled and abandoned. In 1917 a new plant was erected by the 
Nootka Packing Co., who have since operated steadily. 
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Dawson & Buttimer built at Alberni Canal in 1903. They sold 
out to the Wallace Fisheries (Ltd.) in 1911, and the latter have 
operated steadily ever since. 

Pideock Bros. built a small cannery at Quathiaski Cove in 1904. 
They operated it that and the following year and then sold to T. E. 
Atkins in 1907. This plant was destroyed by fire in 1909, and the 
following year the Quathiaski Canning Co. built a new plant, which 
has operated steadily since. 

A small cannery was built at Pender Harbor in 1906 by P. H. 
Alder. It operated for two seasons and was then closed down and 
dismantled. 

J. H. Todd & Sons and the Capital City Canning Co. both built at 
Victoria in 1905 (the former at Esquimalt). Messrs. Todd & Son 
still operate, but the Capital City Canning Co. plant was closed and 
dismantled in 1914. 

Capt. R. E. Gosse built at Knight Inlet in 1907 at Sargeants 
Passage, but moved the plant to Glendale Cove in 1910, and at the 
close of that season sold the cannery to the Anglo British Columbia 
Packing Co., who have since operated it. 

The Wallace Fisheries (Ltd.) built a cannery at Quatsino Sound 
in 1911, but dismantled it in 1914. 

The Goletas Fish Co. built at Shushartis Bay in 1914, and after 
operating for three seasons sold the plant in 1917 to the Western 
Packers (Ltd.), the present owners. 

The Gilford Fish Co. built a cannery at Kingcombe Inlet in 1914. 
After operating it that season they sold to the Preston Packing Co., 
the present owners. 

The Jervis Inlet Canning Co. built a cannery at Jervis Inlet in 1912, 
operating it that and the following season. In the fall of 1913 it 
was destroyed by fire. In 1917 the C. L. Packing Co. erected a new 
plant at Green Bay, Jervis Inlet. 

The Nanaimo Canning Co. started at Nanaimo in 1913 and operated 
until 1916, in which year the plant was acquired by the Nanaimo 
Canners & Packers (Ltd.). 

The Quathiaski Canning Co. was built at Blind Cove in 1916; the 
Gulf Island Fish Co., at Lasqueti Island, in 1916; and the Sidney 
Canning Co., at Sidney, in 1916. 

The Redonda Island Canning & Cold Storage Co. built a cannery 
at Redonda Island in 1917, while the Lummi Bay Packing Co. built 
a cannery at Nitnat in 1917. 

In 1918 the Defiance Packing Co. built a cannery at Port Renfrew, 
while in 1919 the Gosse-Millerd Packing Co. built one at San Mateo. 

SALMON FISHING IN THE HEADWATERS. 

Considerable salmon fishing is carried on in the headwaters of cer- 
tain of the larger rivers of the coast, of which no account appears in 
the data of the commercial fisheries. This is due to the fact that the 
fishing is usually of a desultory character, the fisheries are few in 
number and scattered widely, and while the catch in the aggregate is 
considerable it does not amount to much in any one spot. 

The Columbia River is a typical example of such a stream. Com- 
mercial fishing is usually considered as ending at Celilo, about 150 
miles from the mouth. As a matter of fact, salmon fishing for market 
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or for home use is carried on to a considerable extent along the main 
river and also on the Snake and the Yakima, tributaries of the 
Columbia. In nearly all cases hook and line and spears are used 
alone, but on the Snake River, near Lewiston, in iso are several 
rather important haul-seine fisheries. Fishing is carried on at these 
places in the spring for steelhead trout and in the fall for chinook and 
silver salmon and steelhead trout. As many as 25 salmon have been 
taken at one time. While this may seem a small number to one 
habituated to the large catches farther down the river, in the aggre- 
gate it amounts to a considerable quantity. 

Considerable local fishing is carried on along the various Oregon 
streams above the sections usually fished by commercial fishermen. 
Most of this is done by ranchers living along the streams, and while 
by far the greater part is for home consumption a small proportion 
is sold. 

On the Yukon River and its tributaries considerable salmon fishing 
is prosecuted. Much of this is done by natives for the use of them- 
selves and their dogs, but at places white fishermen operate for a 
portion of the year and sell their catches in near-by settlements or at 
the mining camps. No effort has ever been made to secure statistics 
of the extent of this fishery. 

APPARATUS AND METHODS OF THE FISHERIES. 

GILL NETS. 

The gill net is the oldest and most popular form of apparatus in 
use in the salmon fisheries of the Pacific coast. There are two kinds, 
drift and set, these names clearly expressing the difference between 
them. Fine flax or linen twine is generally used in their manufac- 
ture, although in some places cotton twine is employed, and it has 
usually 12 threads and is laid slack. They are hung in the ordinary 
manner—to a rope with cork floats to-support the upper portion of the 
gear, and to a line with lead sinkers attached, which keeps the net 
vertical in the water and all its meshes properly distended. The 
nets are tanned, usually several times each season. 

Drift nets vary greatly in length and depth, depending upon the 
width of the fishing channels, the depth of water, etc. On the Sac- 
ramento River they average about 300 fathoms in length, are 45 
meshes deep, and have a stretch mesh of from 73 to 94 inches. On 
the coastal rivers of Oregon these nets average about 125 fathoms in 
length, and are about 36 meshes in depth, the mesh varying with 
the species of salmon sought. On the Columbia River the nets aver- 
age about 250 fathoms in length and have a stretch mesh for 
chinooks of 9 to 94 inches. On the Willamette River, the principal 
tributary of the Columbia, they average about 75 fathoms in length, 
with meshes of 8 and 93 inches. On Willapa Harbor drift gill nets 
run from 100 to 250 fathoms in length, are 30 meshes deep, with 
stretch meshes of 7 and 84 inches. On Grays Harbor they average 
100 fathoms in length, the chinook nets run from 24 to 45 meshes in 
depth, with a stretch mesh of 9 inches, while the silver or coho nets 
are 35 meshes in depth, with a stretch mesh of 7 inches. In northern 
British Columbia the nets average 150 fathoms in length with a 
stretch mesh of 5% inches. In the Puget Sound region the nets 
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average 300 fathoms in length, with meshes suitable for the particular 
species sought. In Alaskan waters the nets vary greatly in length 
and depth, depending upon the places where fished. 

Drift gill netting is prosecuted chiefly in the estuaries of the 
rivers in and near the chaste) If the water is clear the nets are 
set only at night, but should the water be muddy or discolored with 
glacial silt, fishing can be carried on either night or day. Night fish- 
ing is most common in the States, while day fishing is most common 
in Alaska. When fishing in rivers, it is necessary to work in a straight 
stretch of water of fairly uniform depth and free from snags or sharp 
ledges, these being called ‘‘reaches.”’ 

In setting the net the boat puller rows slowly across the stream 
while the other man pays out the apparatus, to the first end of which 
a buoy has been attached. When about two-thirds of the gear is 
out, the boat is turned downstream at nearly right angles to her 
former course, so that the net, when set, approximates the shape of 
the letter L. The net is laid out at nearly right angles or diagonally 
to the river’s course, so that it will intercept the salmon that are 
running in, and is usually put out about an hour before high-water 
slack and taken in about an hour after the turn of the tide. In 
Alaska the fishermen usually fish on both the high and low slack. 
The nets are allowed to drift for the time specified, the fishermen 
drifting along at one end, then the net is hauled into the boat over 
a wooden roller fixed in the stern, and the fish, which have become 
illed in the meshes, are removed, stunned or killed by a blow on the 
1ead, and thrown into the bottom of the boat. 
Set gill nets are made in the same way as drift nets, in many in- 

stances being fragments of the latter, and are usually operated in the 
upper reaches of the rivers. They vary in length from 10 to 100 
fathoms, from 35 to 65 meshes in depth, and have the same sizes of 
meshes as the drift nets, the size varying, of course, with the species 
sought for. Sometimes these nets are staked, sometimes anchored, 
while occasionally only one end is tied to the shore or a stake set in 
the water. 

On the flats off the mouth of the Stikine River, in southeast Alaska, 
a combination of the drift and set method is followed. A double set 
of stakes, about 6 feet apart, are set out from the shore for a distance 
of several hundred yards. An hour or two before slack water the 
fishermen pay out the net parallel to the line of stakes and about 50 
feet from them. The tide drifts the net down until it is caught 
against the stakes, which retain it until slack water, when the fisher- 
man takes it up and repeats from the opposite direction on the next 
turn of the tide. 

HAUL SEINES. 

On the Columbia River, where this form of apparatus plays a 
prominent part in the fisheries, the nets vary in length from 100 to 
400 fathoms; the shallowest end is from 35 to 40 meshes deep, but it 
rapidly increases in width and is from 120 to 140 meshes deep at the 
other wing. The ‘‘bunt,” or bag, in the central part of the net is - 
about 50 fathoms long. These nets are usually hauled on the numer- 
ous sand bars which are a very noticeable feature of the river at low 
tide. Buildings are erected on piles on these sand flats, in which the 

es 
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FIG. 9—REMOVING THE SALMON FROM A GILL NET. 
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FIG. 11.—DIPPING SALMON FROM THE COPPER RIVER, ALASKA. 

FIG. 12.—FISH WHEEL, YUKON RIVER, ALASKA, 
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men and horses take refuge at high tide, when the bars are covered 

with water. Operations bogin as soon as the beach or bar uncovers, 
so that the men can wade about. The net is placed in a large seine 
boat, with the shore end attached to a dory. At the signal the seine 

boat is headed offshore, while the dory heads toward the bar. As the 

seine boat circles around against the current the net is paid out in 
the shape of a semicircle. ‘The dory men hurry to the bar with the 

shore end of the net, the idea being to get that in as soon as possible 
in order to prevent the escape of the salmon in that direction. As 

soon as this has been accomplished, the outer shore line is brought to 
the bar, when several horses are hitched to the line and begin to haul 

in the net, care being taken by the men to work it against the current 
as much as practicable, and to get it in as speedily as they can in 
order to prevent the escape of salmon either by jumping over the 

cork line or finding some outlet below the footrope or lead line. 
The only other place on the coast where haul seines are important 

is at Karluk, on Kodiak Island, in Alaska. Here the seines are 
hauled upon the narrow gravel spit ace the lagoon from the strait, 
and practically the same method is followed as in the Columbia 
River. 

DIVER NETS. 

These are in use in the Columbia River, mainly throughout the 
middle and upper portions of the river. They vary from 100 to 200 
fathoms in length and are used almost exclusively for chinook salmon. 
In construction they somewhat resemble a trammel net. Two nets are 
attached together side by side. ‘The outer one, or the one toward the 
oncoming fish, has a larger mesh than the other, so that if the fish 
manages to pass through the first, it will be caught in the smaller 
meshes of the second. 

DIP NETS. 

These consist of an iron hoop secured to the end of a stout pole 
with a bag-shaped net fastened to the hoop. They are generally used 
at the cascades on the rivers, small platforms being erected upon 
which the operator stands while fishing. Indians formerly used them 
to a large extent, but, owing to the steady decline in the number of 
Indians, and the appropriation of favorable spots by the whites for 
other forms of apparatus, they are but little used now. 

SQUAW NETS. 

This type is virtually a set net. It consists of an oblong sheet of 
gill netting, about 12 feet long and 8 feet deep, its lower edge weighted 
to keep 1t down, and its upper edge attached to a pole that floats at 
the surface, and is held by a line or lines to another projecting pole 
which is securely fastened to the shore, so that it will not swing around 
with the strain of the swift current on the net. A single block is 
attached to the pole, and through this passes a rope, thus making a 
tackle for the more convenient manipulation of the net. The dip-net 
fishermen of the Columbia River use this net, which derives its name 
from the fact that it used to be commonly operated by Indian squaws 
for taking salmon. But few are now in use, for the same reasons as 
given for the decline in the use of dip nets. 
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PURSE SEINES. 

This form of apparatus is in quite general use in Puget Sound and 
southeast Alaska, and has proved highly effective in these deep, swift 
waters. These seines are about 200 fathoms long, 25 fathoms in the 
bunt, and 20 fathoms in the wings, all with a 33-inch stretch mesh. 
The foot line is heavily leaded and the bridles are about 10 feet long. 
The purse line is made of 14-inch hemp. The rings through which 
the purse line is rove measure about 5 inches in diameter and are 
made of galvanized iron. 

Purse seining for salmon in Puget Sound and waters north of same 
is one of the most important methods in use in the fisheries. In the 
type of vessel used in this fishery there has probably been greater 
improvement than in any other branch of the fisheries of the coast. 
In the early days row scows were in use, but now vessels with power 
are used. 

In 1903 the first gasoline-powered purse seine boat appeared on the 
Pacific coast salmon fishing grounds in Puget Sound. ‘The vessel was 
named the Pioneer and she was equipped with a 5-horsepower engine. 
The first season she easily demonstrated her vast superiority over 
the other purse seiners in the quickness with which she could reach 
a school of fish after it was sighted and in surrounding it with her 
seine. The next year there were a few more built or equipped, and 
the number has steadily increased until at the present time practi- 
eally all except a few in southeast Alaska are equipped with motor 
engines. 

The first power seine boats were only about 30 feet in length and 
had small power. As they were few in numbers, there was virtually 
no competition, and high power and speed were not a necessity. As 
the boats increased in numbers, however, competition became keener, 
and the first types of boats with their small power were quickly 
thrown into the shade by the newer types, i itiol averaged between 
45 and 55 feet in length, with 45 to 75 horsepower engines. 
When motive power was introduced in the vessels, it was natural 

that the fishermen should soon introduce winches for the purpose 
of hauling in the nets, as the whole work could then be done by the 
one engine. 

The purse seine vessels are built with rounded sterns. On an 
stevated section of the stern is set a movable platform on a pivot. 
The after end of this platform has a long roller. The purse seine 
is stowed on this platform, the head rope with corks on one side 
and the foot line on the other, so that there will be no tangling when 
the seine is paid out. 
When the lookout sights a school of fish, the seiner is run down 

close to it and a rowboat launched. One man takes his place in 
this with the rope from one end of the seine and acts as a pivot, 
while the seiner circles around the school, the crew paying out the 
seine as she moves along. When it is all out, the vessel runs along- 
side the rowboat and takes aboard the other rope. Attaching this 
and the rope from the other end to the power winch, the circle around 
the fish is rapidly narrowed, and the slack of the seine as it comes in 
is stowed back on the platform. Around the bottom of the seme 
and through galvanized-iron rings about 5 inches in diameter runs 
the purse line. As this is hauled into the boat, the open space at 
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FIG. 15.—FLOATING TRAP. 
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FIG. 16.—PURSE SEINER HAULING IN NET. 
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FIG. 17.—DIPPING SALMON FROM A PURSE SEINE, 

FIG. 18.—BRAILING SALMON FROM A TRAP. 
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the bottom is rapidly closed up just as a handbag would be through 
the drawing together of the pursing string at the top. During this 
operation the nonpower purse seiners have a man standing alongside 
the rail who throws a pole into the center in order to drive the fish 
away from the open section. He is so skillful in this work that 
almost invariably the pole comes back to his hand as the pressure 
of the waters forces it up again. When the bottom has been pursed 
up the fishermen hauling by hand can move more leisurely, but with 
the power winches in use the hauling in of the net is a comparatively 
easy matter, and the pole thrower is dispensed with. 
When all the fish are in the bunt and the latter alongside, the fish 

are generally dipped out by means of a dip net balanced on the end 
of a tackle. A fisherman lowers it into the seine, scoops up a load 
of salmon, and as the net is hauled up guides it over the vessel, and 
then trips it and dumps the fish into the hold. 

The Puget Sound purse seiners meet the salmon off the entrance 
to the Strait of San Juan de Fuca and follow the sockeyes till they 
have passed out of American waters, what are known as the Salmon 
Banks, off the lower end of San Juan Island, being the principal 
rendezvous during the run of sockeyes. After this run is over they 
o up the Sound and fish for dogs and cohos, and later go to the 
Fad of the Sound and fish for dogs, cohos, chinooks, and steel- 
head trout. In southeast Alaska they follow the fish all over the 
bays, straits, and sounds of that section. Purse seines are used in 
a few other places, but the fishery is secondary to those with other 
forms of apparatus. 

This style of fishing is said to have been introduced on Puget 
Sound by the Chinese in 1886. 

TRAPS OR POUND NETS. 

A trap is stationary and consists of webbing, or part webbing and 
part wire netting, held in place and position by driven piles. This 
piling usually is held together above water by a continuous line 
of wood stringers, also used to fasten webbing to or to walk on if 
necessary. 

In building, the ‘‘lead”’ is first constructed. This runs at right 
angles, or very nearly so, to the shore, and consists of a straight 
line of stakes, to which wire or net webbing is hung from top of 
high water, or a little higher, to the bottom, making a straight, 
solid wall. 

At a little distance inshore of the outer end of the lead begin what 
are called the “‘hearts.’”” These are V-shaped and turned toward the 
lead, beginning at a distance of 30 to 40 feet on either side of same 
and running in the same general direction, the “big heart”’ or outer 
heart first, the mner heart, supplementing the first, being smaller, 
and the end of the outer heart leading into it. Some traps have 
only one heart. The narrow end of the inner heart leads into the 
“pot” and forms what is known as the “‘tunnel.”’? The tunnel ends 
in a long and narrow opening, running up and down the long way, 
and is held in position by ropes and rods. Below this is what is 
known as the “‘apron,’’ a sheet of web stretched from the bottom of 
the heart upward to the pot, in order to lead the fish into the tunnel 
when swimming low in the water, and to obviate the necessity of 
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building the pot clear to the bottom, which would be expensive, as 
the pots of the traps are usually in quite deep water. If the trap is 
intended to catch the fish coming from only one direction, the lead 
generally runs to and is attached to one side of the entrance to the 
outer heart on the side opposite to that from which the fish are 
expected. 

Some traps have ‘‘jiggers’”’ (a hook-shaped extension of the outer 
heart) on each side, and sometimes on only one side, which help 
to turn the fish in the required direction. 

The “pot” is built out beyond the inner heart and immediately 
adjoining same. It is a square compartment, with web walls and 
bottom connected in the shape of a large square sack, fastened to 
piling on all sides. This pot is hauled up and down by means of 
ropes and tackles, either by hand or, as is most popular, by steam. 

The ‘“‘spiller’”’ is another square compartment adjoining either end 
of the pot (sometimes there are two spillers, one at each end), and is 
simply a container for fish. A small tunnel leads the fish from the 
pot into the spiller, whence the fishermen lift them out. This is 
accomplished by closing the tunnel from the pot, after which the 
ropes holding the front of the spiller are loosened and the net wall 
allowed to drop almost to the level of the water. A steam or gasoline 
tug then pushes a scow alongside the spiller and takes position on the 
outside of this scow. From the deck of the tug a derrick is rigged 
with a running line from the steam capstan through the block at the 
top of the derrick. This line is attached to the far end of a net apron, 
called a ‘‘brailer,” which is heavily weighted by having chains along 
each side and leaded crossways at several places. A small boat is 
run inside the spiller, and the men in this draw the brailer across the 
barge and let it sink in the spiller. The fish soon gather over it, 
when the steam capstan quiele ls reels it in, the net folding over as 
drawn in from its far side and spilling the fish out on the scow. Men 
on the scow pick out and throw overboard the undesirable fish. The 
apron is then drawn back across the pot and the operation repeated 
so long as any fish remain. In this manner a trap with many tons 
of salmon in it is quickly emptied. 

Traps, like nearly all other fixed fishing appliances, are built on 
the theory that salmon, like most other fishes, have a tendency to 
follow a given course in the water, whether a natural shore line or 
an artificial obstruction resembling one; also that the fish very seldom 
turns in its own wake. The trap has taken advantage of these natural 
tendencies of the fish, and is arranged so that, although the salmon 
may turn, he will continually be led by the wall of net toward and 
into the trap. 

If a trap is located in a place where fish play and where an eddy 
exists, and the fish run one way with the incoming tide and the 
opposite with the outgoing, it will fish from both directions; if located 
where the fish simply pass by, as for instance, on a point or reef, it 
will fish from one side only. 
A variation of the trap, to be used in places where piles can not be 

driven, is the floating trap. An experimental trap of this variety 
was used at Uganuk, on Kodiak Island, Alaska, as early as 1896. 
Its use was abandoned in 1897, not to be resumed until some years 
later. A number of floating traps (of the type invented by J. R. 
Heckman, of Ketchikan, Alaska) have been and are being used in 
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FIG. 19.—RACKS AND RUNWAYS FROM WHICH INDIANS GAFF SALMON, CHILKOOT 

RIVER, ALASKA. 

FIG. 20—THE POT AND SPILLER OF A SALMON TRAP. 
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FIG. 21.—-TROLLING FOR SALMON ON PUGET SOUND WITH POWER BOATS. 

FIG. 22.—PUGET SOUND PURSE SEINE BOATS AT RICHARDSON, WASH. 
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southeast Alaska, the first having been installed in 1907. The design 
of this trap follows the shape of an ordinary Puget Sound driven trap. 
It is constructed of logs, 20 to 26 inches at the butt, bolted and 
braced together in one solid frame. Suspended from this frame 
through the logs are 24-inch pipes extending down in the water 30 
feet. Halfway down these pipes and also on the extreme lower ends 
are eyebolts, to which the web is drawn down and fastened. Thus 
the web is kept in place as well as if the pipes were driven piles. The 
lead is also a continuation of large piles or logs bolted firmly together 
with similarly suspended pipes anid webbing. 

The so-called wooden traps on the Columbia River are essentially 
weirs, being a modification of the brush weirs or traps used by the 
Indians for the capture of salmon long before the advent of the white 
men. They are built on shore, of piling and planks, the latter 
arranged like slats with spaces between. The bowl, or pot, is pro- 
vided with a movable trapdoor that can be opened during the closed 
season and on Sundays, so that the fish can pass through and run 
upstream. These weirs, after being built, are launched into the 
river, placed in proper position near the shore, and then ballasted 
so that they sink to the bottom. 

According to Collins,* “ pound nets were introduced on the Colum- 
bia River in 1879. In May of that year O. P. Graham, formerly of 
Green Bay, Wis., built a pound net on the river similar to those used 
on the Great Lakes. The success of this venture led to the employ- 
ment of more apparatus of this kind, and many fishermen went 
West to participate in the fishery.”’ 

The first trap on Puget Sound, it is said, was built by John 
Waller, about 1880, off Cannery Point, at the southeastern corner of 
Point Roberts. 

According to Collins,’ H. B. Kirby, who had previously fished on 
the Great Lakes, set a pound net in Puget Sound about 1883, but it was 
a complete failure. This was set off Point Roberts, near where the 
Waller trap was set. On March 15, 1888, he again set a pound net, 
which he had designed to meet the new conditions, at Birch Bay 
Head, in the Gulf of Georgia. It proved a complete success, and 
was the forerunner of the present large number which are set annually 
in these waters. 

In Alaska the first trap was set in Cook Inlet about 1885. British 
Columbia refused to permit the use of pound nets in its waters until 
1904, when their use was allowed within certain limited regions. 
Some of these traps, especially on Puget Sound, have proved 

extremely valuable. The years 1898 and 1899 covered practically 
the high-water mark, as several desirable locations changed hands in 
those years at prices ranging from $20,000 to $90,000 for single 
traps, the original expense of which did not exceed $5,000. But 
few have brought such high prices since, however, owing to the decline 
in the run of salmon, and at the present time but few of them would 
fetch much at a sale. 

The location of sites for these nets is regulated by law in Oregon, 
Washington, and British Columbia, but in Alaska the procedure is 

a Report on the Fisheries of the Pacific Coast of the United States. By J. W. Collins. Report, U.S. 
Commissioner of Fish and Fisheries, 1888-89, p. 210. Washington, 1892. 
Collins: Op. cit., p. 257. 
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not well defined and has proved rather confusing to strangers. 
Some acquire the shore line by mineral location or by the use of scrip, 
while still others have merely a squatter’s right. 

Under the existing fish-trap laws applicable to Alaska, a fish trap 
may be operated anywhere along the coast of Alaska, 3(0 yards 
from the mouth of any salmon stream, and along the shore. of all 
rivers—excepting those emptying into Cook Inlet, the streams on 
Afognak Island, and in Wood River—where the same are at least 500 
feet wide. 

A clear water distance of 600 yards laterally and 100 yards end- 
wise must be maintained between all traps. At the present time 
there is no law regulating the length of leads, the maximum depth 
of water in which the pot may be driven, or the use or occupancy of 
the trap sites. 

It has been decided by the highest courts within the past year that 
title to the upland conveys no title to the trap owner who may be in 
front. The tidelands of Alaska are not Ay sufficient commercial 
importance as yet to enter into this controversy. At the present 
time there is no tideland law applicable to Alaska affecting the 
upland owners or the trap-site locators. 

At the present time the canner who is on the ground first with 
piles and a driver can assert his right to any unoccupied trap site 
regardless of who fished it the previous season. This, however, is the 
exception rather than the rule. As a general proposition the can- 
ners respect the rights of rivals in the same fishing region, and a 
trap location once recognized as that of a certain individual or com- 
pany is rarely jumped so long as the original locator cares to main- 
tain a trap on it. 

Within the bounds of the forest reserve no land can be acquired 
except by lease, which may be secured from the United States for- 
estry agent, Ketchikan, Alaska. 

INDIAN TRAPS. 

The natives, especially in Alaska, have various ingenious methods 
of catching salmon. In the Bering Sea rivers they catch them by 
means of wickerwork traps, made somewhat after the general style 
of a fyke net. These are composed of a series of cylindrical and 
conan baskets, fitting into each other, with a small opening in the 
end connecting one with the other and the series termimating in a 
tube with a removable bottom, through which the captive fish are 
extracted. Some of the baskets are from 15 to 25 feet in length 
and are secured with stakes driven into the river bottom, while the 
leader, composed of square sections of wickerwork, is held in place 
by stakes. 

During the summer of 1910 the author found and destroyed an 
ingenious native trap set in Tamgas stream, Annette Island, south- 
east Alaska. This stream is a short and narrow one, draining a 
lake, about midway of which are a succession of cascades. In the 
narrowest part of the latter, and in the part up which the fish swim, 
a rack had been constructed of poles driven into the bottom and cov- 
ered with wire netting, so as almost wholly to prevent salmon from 
passing up. Just below, and running parallel to the rack and at 
right angles to the shore, was placed a box flume with a flaring 
mouth at the outer end. At the shore end the flume turned sharply 
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FIG. 23.—A COLUMBIA RIVER SCOW FISH WHEEL. 

FIG. 24.—PUGET SOUND SALMON TRAP. 
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FIG. 25.—A COLUMBIA RIVER STATIONARY FISH WHEEL. 



PACIFIC SALMON FISHERIES. 83 

at right angles and discharged into a square box with slat bottom 
and covered over with boughs. The fish in ascending the stream 
would be stopped by the rack and in swimming around many of them 
would be carried by the current into and down the flume, eventually 
landing in the receiving box alongside the shore. 

WHEELS. 

Fish wheels are of two kinds, the floating or scow wheel, which 
can be moved from point to point if need be, and the shore wheel, 
which is a fixed apparatus. They operate in exactly the same man- 
ner, however. The stationary sa is located along the shore in a 
place where experience has shown that the salmon pass. Here an 
abutment is built of wood and stone, high enough to protect it from 
an ordinary rise in the river. To this is attached the necessary 
framework for holding the wheel. The latter is composed of three 
large scoop-shaped dip nets made of galvanized-iron wire netting 
with a mesh of 34 to 4 inches. These nets are the buckets of the 
wheel and they are so arranged on a horizontal axis that the wheel 
is kept in constant motion by the current, and thus picks up any 
fish which come within its sweep. The nets are fixed at such an 
angle that as they revolve their contents fall into a box chute through 
which the fish slide into a large bin on the shore. The wheels range 
in size from 9 to 32 feet in diameter and from 5 to 15 feet in width, 
and cost from $1,500 to $8,000, the average being about $4,000. A 
number of them have long leaders of piling running out into the 
river, which aid in leading the salmon into the range of the wheel. 

The scow wheel consists of a large square-ended scow that is 
usually decked at one end and open at the other. Several stanchions, 
some 8 to 10 feet high, support a framework upon which an awning 
is spread to protect the fish from the sun’s rays and the crew from 
the elements. To one end of the scow are fastened two upright posts, 
which are guyed by wooden supports, while projecting from the same 
end is the framework which supports the wheel, the latter being con- 
structed in the same way as the stationary wheel, but on a smaller 
scale. In operation the scow is anchored with the wheel end pointing 
downstream, and as the wheel is revolved by the current, the fish 
caught fall from the net into a box chute, through which they slide 
into the scow. As stationary wheels can be used only at certain 
stages of water, the scow wheel is a necessary substitute to be used 
at such times as the former can not be operated, or in places where 
it is not feasible to build a stationary wheel. 
arate above forms of wheels are used exclusively on the Columbia 

iver. 
An ingenious device is used by some of the wheel operators on the 

Columbia River in getting their catch to the canneries, a few miles 
farther down the river. The salmon are tied together in bunches, 
which are attached to air-tight casks and sent down the stream. At 
the canneries small balconies have been constructed at the water end 
of the building. A man armed with a pair of field glasses is stationed 
here, and as soon as he sights one of these casks he notifies a boatman 
who goes out and tows in the cask and salmon. About 800 pounds of 
salmon are attached to a keg, and a tag showing the wheel from 
which shipped, is tied to the fish. 
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In 1908 the first fish wheel to be located in the coastal waters of 
Alaska was operated in the Taku River, in southeast Alaska. The 
wheel was set between two 4-foot scows, stationed parallel to each 
other, and each 40 feet in length. The wheel had two dips, each 22 
feet in width and hung with netting. It could be moved from place to 
place, the same as the scow wheels on the Columbia River. It was 
operated throughout the king and red salmon runs, but caught almost 
no salmon, and was not set in the succeeding years. 

For many years the natives of the interior of Alaska have been 
resorting to the banks of the Yukon and Kuskokwim Rivers and their 
tributaries in order to secure a sufficient supply of salmon to sustain 
them through the succeeding winter. The favorite apparatus of these 
natives at present is a type of fish wheel introduced by the whites 
about 1905. An oblong framework of timbers is constructed in the 
water and moored to the bank by ropes. A wheel, composed of two 
or three dips, is placed in this, the axle resting upon the framework. 
The current catches each dip in turn, thus causing the wheel to 
revolve, and the dip is of such shape that the salmon caught roll off 
it into a trough, down which they slide into a boat moored between 
the wheel and the shore or into a box fixed to the supporting frame- 
work on the side. Although crude in construction, these wheels are 
very effective and a large number of them are set each season. 

The Columbia River fish wheel is a patented device. It was first 
used by the patentees, S. W. Williams & Bro., in 1879, and for 
several years they retained a monopoly in its use. A number are 
now operating on the river. The device was not new even when 
patented, as a similar ‘‘fishing machine,” as it is called, had been in 
use prior to this time and is still used by white fishermen on the 
Roanoke River in North Carolina. 

REEF NETS. 

When the whites first visited the Northwest they found the natives 
employing a number of ingenious devices for catching salmon, and 
one of the most effective of these was the reef net. J. A. Kerr, Esq.,% 
who has been engaged in the salmon fisheries of Puget Sound for a 
number of years, has written the following very interesting account 
of this native fishery: 
The aborigines the world over have developed ingenuity solely along the lines of 

their necessities. The coast Indians of Alaska evolved the bidarky and the ingenious 
implements for taking the seal, the walrus, and the whale. The Siwash of Puget 
Sound developed a seaworthy dugout and appliances for taking salmon that marks 
the acme of Indian invention. 
When Vancouver explored the waters of the Sound he found over 500 Indians en- 

camped at Chiltenum, now Point Roberts. He relates in his log of the voyage that 
these Indians were engaged ‘‘in fishing for salmon with crude nets made of the bark of 
young willow.’’ He described the racks upon the contiguous upland used by the 
ndians in curing the fish. 
When Gov. Stevens negotiated the treaty with the Indians of the lower Sound at 

Point Elliott, now Mukilteo, in 1855, I was informed by Col. Shaw, the interpreter, 
that over 7,000 Indians attended, the session lasting for five days. 

The Government sought to have the Indians confined to reservations, and the dis- 
position of their ancient fisheries was a matter of great solicitude on their part. 
Salmon was the principal article of their diet. 

After protracted discussion the sixth clause of the treaty was made to provide 
that ‘‘the right to take fish at their usual and accustomed fishing grounds, together 
with the right to erect and maintain racks upon the contiguous upland for curing and 
drying the same, is hereby forever guaranteed to said Indians.”’ 

a The Siwash Reef Net. By J. A. Kerr. Pacific Fisherman Yearbook, 1917, p. 60. 
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There were two of those ancient fisheries on the lower Sound—Point Roberts Reef 
and Village Point. 

The original reef net of the Indians, as described by the first white settlers and by 
the Indians themselves, was constructed as follows: 

The natives peeled the bark from the willow and with it spun a twine and tied a net 
about 25 feet in width and 40 feet in length, with a mesh substantially of the dimen- 
sions and shape of that used in the now familiar pound net. 

They then went into the swamps and cut cedar withes. After heating rocks and 
placing them in pools of water they steamed these withes, after which they twisted 
them into substantial ropes. 

Their reef net operations were confined to the shoal waters over the reefs. The reef 
net locations were of great value to the Indians, and were considered as property and 
handed down from father toson. Asa rule the Indian families controlling these loca- 
tions owned an inner and outer location. The reef at Point Roberts is over 1 mile in 
length. 

Reef net fishing was confined to the flood tide. At the beginning of the flood the 
outer location was used, after the middle of the flood the nets were shifted to the inner 
locations. 

The Indians assembled at the reefs in advance of the salmon run and prepared their 
appliances. e 

They first secured heavy boulders or blocks of sandstone: from Chuckanut to be used 
asanchors. They then procured for each net two logs about the length of their canoes. 
To each end of these logs they tied one of their ropes, about 100 feet in length, the 
other end of which was fastened to the stone anchor. These logs were anchored over 
the top of the reef and about 20 feet apart. From the forward end of these logs there 
was run out at an angle of 45° other ropes to a distance of 50 feet, the outward end 
fastened to a buoy. To these ropes were fastened stalks of kelp, the ends weighted 
to the bottom with stones. Thus was constructed a lead operating to concentrate the 
approaching school of fish between the logs. Then from the front end of these logs 
there was dropped forward and to the bottom two ropes, from one of these ropes to the 
other, at intervals of 2 or 3 feet, were fastened cords of willow twine. This appliance 
was called by the Indians a ladder. 
Now in operating the net itself two canoes were lashed on the inside of the logs. 

Three Indians occupied one canoe and four the other. The net was then suspended 
between the canoes. The Indians in the forward end of the canoes held the ropes 
fastened to the bottom of the net, those in the hack end held the ropes fastened to the 
top of the net. The tide running against the net caused it to bag, or purse. The 
fourth Indian in one of the canoes was generally an elderly man and was called the 
watcher. He discovered the school of salmon as they were carried into the net and 
at his signal the Indians at the front of the canoes pulled the lower edge of the net, 
which was kept within 4 feet of the surface, above the water. The Indians at the 
middle of the canoe reached down and caught the sides of the net, lifting the sides 
above the surface. These Indians pulled against each other, the long ropes by which 
the logs were moored giving enough to allow the canoes to be pulled alongside each 
other. The fish were then dumped into one of the canoes, after which the net was 
loosened and lowered, and the boats fell back to their original position again. With 
these appliances the Indians would take up to 3,000 salmon on a single run of the tide. 

This Indian appliance affords not only an interesting illustration of native ingenuity, 
but as a matter of fact was the forerunner of the pound net. John Waller, a Welshman, 
was one of the earliest settlers at Point Roberts. He observed the operations of the 
reef net and in the early 60’s constructed at Point Roberts the first pound net ever 
driven on the Pacific coast. The leads duplicated that of the Indians, while he 
impounded the salmon by means of the tunnel leading into a web pot, instead of 
ifting them as impounded. 
The reef net marks the humble Siwash as an inventor of some skill, and as a bene- 

factor of some importance, and the apparatus would be in use to-day were it not for 
the large number of people required to operate it. 

At one time this was a favorite device of the Puget Sound natives 
for catching sockeye salmon. Owing to the large number of men 
required to work them, and the fact that they can be worked only 
at certain stages of tide and in favorable weather, these nets gradually 
have been supplanted by other devices. In 1909 but five were used, 
and these were operated off the shores of San Juan, Henry, Steuart, 
and Lummi shen ls, and in the vicinity of Point Roberts. Practically 
none are used at present. 
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TROLLING. 

Each year the catching of salmon by trolling becomes of increasing — 
importance commercially. Although begun a number of years ago 
the industry never attained prominence until the mild curers created 
such a persistent and pret demand for king, or chinook, salmon 
that the fishermen, who had previously restricted their operations 
mainly to the use of nets during the annual spawning runs, which 
last but a small portion of the year, began to follow up the fish both 
before and after the spawning run and soon discovered that they 
were to be found in certain regions throughout nearly every month 
in the year. 

Trollmg has several advantages from the fisherman’s point of view 
over seine, gill net, and trap fishing. To engage in it, one does not 
need any very expensive gear, a boat, hooks, and lines being all that 
are required. Then, there ure no licenses to pay and no seasons to 
observe in many sections, as the fishing is done in many instances be- 
yond the jurisdiction of State waters. 

The fishermen comprise all nationalities. While the majority of 
them are professionals, men of all walks of life are to be found en- 
gaging in the business, some on account of their health, others because 
of reverses in business or lack of work, while still others engage in it 
from pure love of the outdoor life. 

The Monterey Bay (Calif.) trollers use 48 cotton line generally. A 
few inches below the main lead an additional line is added, with a 
small sinker on it. This gives two lines and hooks, and as the main 
line has but the one lead, and that above the junction with the branch 
line, it floats somewhat above the latter, which is weighted down 
with a sinker. The main stem is about 20 fathoms in length, while 
the brunch lines are about 5 fathoms each. These lines cost about 
$3.50 each. No spoon is used, but bait almost invariably. A few 
fishermen use a spread of stout steel wire, 4 feet long, with 5 or 6 feet 
of line on each end of the spread, two lines and hooks. 

On the upper Sacramento River (niainly at Redding and Keswick) 
some fishing is done with hand lines. A small catch was made here 
in 1908, but none were so caught in 1909. 

Even as early as 1895 trolling was carried on in the Siuslaw River, 
Oreg., for chinook and silver salmon. 

About 1912 the fishermen living along the lower Coluinbia River 
discovered that salnion could be taken by trolling off the bar. <A 
number of them went into the business regularly, while their numbers 
were greatly swelled by the addition of many of the net fishermen 
during the regular closed seasons on the river, these not applying to 
trollers. Some idea of the growth of this fishery off the Cosumbia 
River bar may be gained when it is stated that in September, 1915, 
about 500 boats were engaged in it. It is reported that in 1919 over 
1,000 boats were engaged in trolling here. 

At Oregon City and other places on the Willamette River a num- 
ber of chinook salmon are caught by means of trolling each year, 
mainly by sportsmen. A spoon is quite generally employed in place 
of bait. The fishermen claim that the salmon are not feeding at 
this time, as their stomachs are shriveled up. 

. For a number of years the Indians living at the reservation on 
Neah Bay, Wash., have annually caught large numbers of silver and 
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chinook salmon in the Strait of Juan de Fuca. A large number of 
white fishermen also engage in this fishery at the present time in the 
same waters, while others troll for the same species, but more par- 
ticularly silvers, in parts of Puget Sound proper. The ordinary 
trolling line, with a spoon instead of bait, is used. 
Many of the trollers use power boats, and in this event four and 

sometimes six lines are used. One and sometimes two short poles 
are run out from each side of the boat (when two are used on a side, 
one is shorter than the other), the butt being dropped into a chock. 
Two lines are generally trailed from the stern. Mt the end of each 
eas is a very short line with a small tin can attached. A few peb- 
les are in the can, and as the launch moves slowly through the 

water with all her lines set, the troller knows when he has a bite by 
the rattling of the pebbles in the can. Each of the lines attached 
to a pole is also connected with the boat by a short line from the 
side to a point on the line about 20 feet from the tip of the latter. 
When a fish is hooked, the fisherman merely pulls in the line by 
. of the short piece and then can haul the fish in hand over 
rand. 
The most remarkable trolling region is in southeast Alaska. For 

some years the Indians here had been catching king salmon for 
their own use during the spring months, and about the middle of 
January, 1905, king salmon were noticed in large numbers in the 
vicinity of Ketchikan. Observing the Indians catching these, sev- 
eral white fishermen decided to engage in the pursuit, shipping 
the product fresh to Puget Sound ports. They met with such 
success that 271,644 ounds, valued at $15,600, were shipped. The 
next year several ae the mild-cure dealers established plants in 
this region, thus furnishing a convenient and profitable market for 
the catch, and as a result the fishery has grown until in 1915 
2,170,400 pounds of king salmon and 54,400 pounds of coho salmon 
were caught and marketed. The length of the fishing season has 
also lengthened until now the business is prosecuted vigorously 
during about seven months in the year, and in a desultory manner 
for two or three months more, only the severe winter weather pre- 
venting ee the rest of the year. 

In southeast Alaska the fishermen generally use either the Hen- 
dryx Seattle trout-bait spoon No. 5 or the Hendryx Puget Sound 
No. 8. The former comes in nickel or brass or nickel and brass, the 
full nickel preferred. The Siwash hook No. 9/0, known as the Vic- 
toria hook in British Columbia, is in quite general use. As a rule, 
but one hook is used, and this hangs from a ring attached to a swivel 
just above the spoon, while the point of the hook comes a little below 
the bottom of the spoon. Occasionally double or treble hooks are 
used. Some fishermen use bait, and when this is done the herring, 
the bait almost universally employed, is so hooked through the body 
as, when placed in the water, to stretch out almost straight and face 
forward as in life. 

There are a large number of power-boat trollers in this region. 
These trollers generally use one pole on a side and one at the stern. 
The rowboat trollers use but one line, which is attached to a thwart 
in the boat, handy to their reach when rowing, and trailing out from 
the stern of the boat. 
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The trollers usually have temporary camps where they congregate 
while the fish are to be found in that section, moving on to some more 
favorable spot when the fish begin to get scarce. 

Reports from the trollers of southeast Alaska prove that all species 
of salmon will take the hook at some time or other in the salt waters 
of this region, an examination of their stomachs generally showing 
that they are either feeding or in a condition to feed. 

A small commercial fishery is carried on in this region for coho 
salmon, mainly in August and September, in the neighborhood of 
Turnabout Island, in Frederick Sound. A Stewart spoon with two 
hooks on one ring is used, baited with herring in such a way that the 
fish is straightened out and faced toward the spoon. The sportsmen 
of Ketchikan also fish with rod and reel for this species in the neigh- 
borhood of Gravina Island, using a Hendryx spoon (kidney bait 
No. 6), which is silvery in color on one side and red on the other. 
Although much smaller than the king, the coho salmon is more gamey. 

During the latter part of March the Gulf of Georgia, in British 
Columbia, is invaded by large schools of young coho salmon, locally 
called ‘‘bluebacks.”” They evidently come in from the sea by way 
of the Straits of Fuca, as their presence is at first apparent in the 
lower gulf, especially among the reefs and islands off Gabriola Pass. 
On their arrival these fish are only about a couple of pounds weight, 
but increase in size very rapidly, with correspondingly voracious 
appetites. They are to be found in the gulf throughout the spring 
and summer. By May the fish generally average close to three 
pounds each when dressed, while in July they are between four and 
six pounds in weight. 

A number of fishermen with power and row boats engage in this 
fishery, the fish being either sold to the fresh markets or to the 
canneries. 

Trolling lines and spoon baits of one form or another are used. In 
fishing from power boats the outer lines are attached to fish poles 
15 to 18 feet long, rigged out on either side. Those poles are usually 
hinged at the foot of a short mast and lowered outboard by a halyard 
running through a block at the masthead, with the additional brace 
of a forward guy, which, with the drag of the lines aft, holds them in 
position. It has been customary to use from five to seven lines from 
each launch, the two outer lines leading from the ends of the poles; 
the next pair are attached to intermediate tips fastened halfway out 
on the main pole, while inboard lines are attached to smaller upright 
rods on either quarter. 

The outer trolls are brought within reach (the poles being practically 
fixtures) by means of a short piece attached to each fishing line 15 or 
20 feet from the point where it is fastened to the pole and leading 
inboard. 

Recently, however, the Dominion authorities have decreed that a 
troller shall not use more than three lines from a boat when trolling 
for salmon. Should a man be alone in the boat three lines will keep 
him very busy if the fish are biting at all well. 

Spoons are generally used. All shapes are employed, from the 
ordinary Siwash patterns to wobblers; brass or silver wobblers, of 
Nos. 4 and 5 sizes, are largely used by the fishermen. Spinners of 2 to 
3 inches long are also popular. Copper, copper and silver, and brass 
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spinners of the Siwash and Victoria patterns are very effective, while 
red beads, feathered hooks, or a piece of silvery salmon skin placed 
on the hook as an additional bait often add to the attraction of a 
spoon. 

Quite generally the fishermen use single hooks on their spoons, 
Various lengths of line are used, but on the average about 60 feet for 
outside lines and 40 for inside are used. As fish can be landed much 
quicker with a short line, the fishermen generally shorten their lines 
to 20 or 30 feet when the fish are biting rapidly. Quite heavy lines 
are used from the pole to the sinker; from there extends a length of 
light line, and then a piece of wire, to which the spoon is attached. 
The sinker, which is usually between 2 and 3 ABiinds in weight when 
fishing from a power boat and about 1 pound when a rowboat is 
employed, is attached to the line about 18 feet from the spoon. 

he best fishing times are in the early morning and evening, 
without regard to tidal conditions. The low slack water is always 
favorable to good fishing. 

These fish are delicate flavored, but do not keep well, it being 
necessary to rush them to market if they are to be sold in a first-class 
condition. 

Considerable numbers of these fish are taken by both American and 
Canadian fishermen on Swiftsure Banks, off Cape Flattery. As 
complaint had been made in 1914 that these fish were immature and 
were unfit for canning because of their appearance after being out of 
the water some hours, H. T. Graves, acting commissioner of agri- 
culture for the State of Washington, which department is concerned 
with the wholesomeness of food products, made a thorough investiga- 
tion of their fitness for food. In a letter to the Pacific Fisherman, 
Seattle, Wash., and published in that journal under date of August, 
1914, he states, among other things, the following: 
The question, therefore, for us to determine was to ascertain their value as a food 

product. The condition of these fish arriving at the various canneries was carefully 
noted; samples were selected for bacteriological analysis. 
The fish when first taken from the water are very soft when compared with the 

other salmon. After they have been out of the water 12 hours the fish easily separates 
from the bony structures, and in the course of ordinary handling in the time which 
elapses between the hour of taking from the water until they are offered for packing 
at Sound canneries, which is anywhere from 12 to 48 hours,they become badly broken 
up and present a rather ugly and distasteful appearance, to say the least. 
We found that many different methods of handling were being experimented with 

by the fisherman and by Puget Sound canneries, but without any noticeable effect. 
ile from a physical observation one would imagine these fish as received at the 

Sound canneries to be unwholesome, a bacteriological examination by Dr. E. P. 
Fick, State bacteriologist, indicated that putrefaction was not present, although some 
of the specimens did contain a rather high bacteria count. 

BOW AND ARROW. 

On the Tanana River, a tributary of the Yukon River, in Alaska, 
the Indians hunt salmon in birch-bark canoes with bow and arrow. 
As the canoe is paddled along and the Indian sees the dorsal fin of 
the salmon cutting the surface of the muddy water he shoots it. The 
tip of the arrow fits into a socket, and when struck the tip, which 
when loose is attached to the stock by a long string, comes out of the 
socket and the errow floats, easily locating the fish for the fisherman. 
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SPEAR AND GAFF. 

Spears of varying shapes and styles have been in use by the Indians 
from time immemorial and are still employed on many rivers in 
which salmon run. With the exception of the Chilkoot and Chil- 
kat Rivers of Alaska, practically all of the catch secured in this 
manner is consumed by the fishermen and their families. In the 
Chilkoot River the Indians have built numerous racks in the stream 
and on the banks, upon which they stand and hook the fish out with 
a gaff attached to a pole. The catch is sold to the cannery located on 
Chilkoot Inlet. 

SPORT FISHING FOR SALMON. 

The number of sportsmen who improve the opportunity presented 
by the appearance of feeding springs and cohos is increasing yearly, 
and in time this promises to far excel the sport salmon fishing of the 
Atlantic coast. 

On Puget Sound and lower British Columbia waters the anglers 
generally use ordinary trout fishing rods and tackle, with preferably 
a short trolling tip on the rod when out for coho. Small spinners of 
silver or copper, of about an inch in length, or else the small double 
Tacoma spoons, are very good. <A strong gut leader or trace of fine 
piano wire is frequently used, as the fish’s teeth would cut through an 
ordinary line. Where iron wire is used the salt water rusts it rapidly, 
and unless the precaution is taken to dry off the wire and oil it after 
using it can not be used for more than a couple of days. Sinkers 
of an ounce or two in weight are generally employed with fine line. 
Many of the small spoons on the market have very cheap hooks, 

and these are apt to straighten out or break with the strain of a large 
fish. Hooks of the best steel will, however, stand up to this strain. 

One of the favorite spots for anglers is at the falls on the Willamette 
River at Oregon City, Oreg. Another is on the Clackamas, a tribu- 
tary which debouches into the Willamette near here. When the 
Hee run of salmon appears in April, hundreds of anglers, many of 
them from far distant points, appear to participate in the sport 
during this month and in May. Many noted sportsmen have fished 
for salmon at these spots. Among them was Rudyard Kipling,® and 
his experiences were woven into a classic short story. 

The fishing ground is spread over a mile’s length of the river, from 
Clackamas rapids to the deadline at the falls. It is not an uncommon 
sight to see 500 boats, each containing from one to six fishermen 
and fisherwomen, dotting the river on favorable days during the 
season. 

Two methods of fishing are followed. The most popular is to 
anchor at the head of the Clackamas rapids or in swift water near 
the falls and allow the rush of water to spin the trolling hook. In 
the longer lengths of quieter water the sportsmen troll in slow motor 
boats or rowboats. 

An inexperienced boatman is apt to find fishing in the rapids or 
near the falls somewhat dangerous, as the swift water may overturn 
his craft and carry him to his death before help can reach him. _ 

There is a fishway in the dam, so that the fish can pass up this and 
into the river above the dam. No fishing is allowed closer than 100 

a Tt was in 1889 that Kipling fished here, and his story was reprinted in The American Angler, Vol. II, 
No. 2, December, 1917, pp. 415-420. 

——=_s \ 



PACIFIC SALMON FISHERIES. 9] 

feet of the mouth of this ladder. Up to 1915 there was a second 
deadline, 600 feet from the falls, beyond which no commercial fisher- 
man could operate nets, but the Oregon legislature in that year 
closed the Willamette to all net fishermen from the Clackamas rapids 
to the falls. 

The salmon in the spring run on the Willamette will average about 
25 pounds each, but examples weighing 50 pounds and over are not 
uncommon. 

In 1914 the Salmon Club of Oregon was formed of anglers who 
desired to encourage the use of light tackle in the taking of large game 
fish, in place of the extremely heavy tackle heretofore used. The 
following rules were adopted: 

The rods used may be made of any material except solid bamboo cane. They must 
not be less than 5 feet in length and weigh not over 6 ounces. 
The line must not be heavier than the standard nine-thread linen line. 

: Sah tah of reel or spoon may be used and the wire leader must not exceed 3 feet 

Piieconcce must reel in his fish, bring it to gaff unaided, and must do the gaffing 
himself. Ifa rod is broken at any time during the struggle with the fish it will dis- 
qualify the catch. 

As a reward of merit the club awards bronze buttons to all anglers 
taking, on light tackle, salmon weighing 20 pounds or over; for a fish 
weighing over 30 pounds a silver button is given, and for any salmon 
over 40 pounds the lucky angler receives a gold button. Numerous 
additional prizes are also given by public-spirited citizens. 

The season for light tackle on the Willamette River and all other 
inland streams of Oregon has been fixed by the club from January 
1 to July 1. 

In 1915 the first angler to win a gold button on the Willamette 
River did so on April 18, when he took a 424-pound salmon. On 
the same day this same angler also won a silver button for a 324- 
pound fish and a bronze button for a 26-pound fish. 

DANGERS TO THE INDUSTRY. 

Man is undoubtedly the greatest present menace to the perpetua- 
tion of the great salmon fisheries of the Pacific coast. When the 
enormous number of fishermen engaged and the immense quantity 
of gear employed is considered, one sometimes wonders how any 
of the fish, in certain streams at least, escape. High water or low 
water, either of which will prevent certain forms of apparatus from 
fishing to any extent while such conditions prevail, storms which 
impede fishing, and the hundred and one small things which in 
the aggregate are of considerable importance, however, all aid in 
assisting the salmon in dodging the apparatus and reaching the 
spawning beds in safety, while, unless the stream is Poteletela 
blocked by a tight barricade, an indeterminate number of salmon 
will escape all the pitfalls man and animals may set for them. 

In some sections an almost idolatrous faith in the efficacy of arti- 
ficial culture of fish for replenishing the ravages of man and animals 
is manifested, and nothing has done more harm than the prevalence 
of such an idea. 

While it is an exceedingly difficult thing to prove, the concensus of 
opinion is that artificial culture does considerable good, yet the very 
fact that this can not be conclusively proven ought to be a warning 
to all concerned not to put blind faith in it alone. 
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When salmon are stripped by man, the eggs fertilized and retained 
in hatcheries until the young are born, and then planted as soon as 
the yolk sac has been absorbed, it is manifest that the only saving 
over the natural method is in reducing the loss in the egg stage. 
We know that many eggs, after being deposited naturally on the 
spawning beds, are devoured by other fishes, while sudden freshets 
and occasional droughts also claim their toll of eggs. It is highly 
robable, although we have no positive data on this point, that these 

tosses far exceed those experienced in artificial salmon culture, and 
whatever this difference is it represents the extent to which salmon 
hatcheries should be credited as preservers of the industry. 

In the opinion of the author, the best way in which to conserve the 
fisheries of the coast is by enacting and enforcing laws under which 
a certain proportion of the runs will be enabled to reach the spawning 
beds and perform the final and most important function of their 
lives unmolested. If this is done, there can be no question of the 
perpetuation of the industry, and if it is then supplemented by the 
work of hatcheries, which would reduce the loss in the egg stage, 
assurance on this point would be made doubly sure. 

If unrestricted fishing is to prevail, however, with a dependence 
upon hatcheries alone to repair the ravages of man, the industry will 
suffer seriously, for, from the very nature of things, less and less fish 
will annually escape through the fishing zone, resulting in a continu- 
ally lessening quantity of eggs being obtained at the hatcheries, and 
finally the latter will have to close down from sheer lack of material 
upon which to work. 

Should eggs be brought to the hatchery from other streams, it 
would merely be ‘‘robbing Peter to pay Paul,” and in the end the 
same result would follow in those streams. 

Fortunately these matters are becoming increasingly plain to the 
people of the various States, provinces, and territories concerned, 
and, while a few selfish persons in each are seeking solely their own 
enrichment py any means possiple, the greater number of those 
interested in fishing operations want to see the industry perpetuated 
and are willing to do almost anything that will work to this end. 

The rapid increase, during recent years, of salmon trolling and purse 
seining on the feeding banks off the mouth of the Columbia River and 
outside the Strait of Juan de Fuca and elsewhere on the coast has 
resulted in the taking of large quantities of small and immature 
salmon, and alarm is now felt lest the runs of chinooks and cohos be 
seriously depleted. Several thousands of large and small boats are 
being operated on these grounds from five to eight months of the year, 
and while, when prices were comparatively low, but few of these 
immature fish were marketed, the high prices which have prevailed 
during the last four years have caused such an intensity of fishing that 
many thousands are now caught each season. 

Investigations ? by experts off the mouth of the Columbia in 1918 
show that a large proportion of the chinook salmon caught by trolling 
are 2 and 3 years old. These are generally sold to the canners, who 
separate them into two groups, those under 5 pounds and those over. 
Those under 5 pounds are called ‘“‘eraylings”’ by the fishermen, but a 
mere glance at them is sufficient to establish their real identity. The 

a The Taking of Immature Salmon in the Waters of the State of Washington. By E Victor Smith 
State of Washington, Dept. of Fisheries. 44 pp., 8 pls. 1920. 
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reports of one cannery during the period from May 11 to May 29 
showed there had been received 4,061 pounds of these fish, none of 
which weighed 5 pounds. From May 30 to June 12 this same ¢an- 
nery received 548 of these fish having a total weight of 1,483 pounds. 
As the owner of this cannery was decidedly opposed to the purchase 
of these fish, and only bought them because his regular fishermen 
would have gone to other cannerymen with their full-sized fish had he 
not taken the immature ones, 1t is probable that the cannerymen 
who were not opposed to the practice received a greater proportion of 
immature fish than he. 

An idea of the smallness of these immature salmon may be gained 
when it is stated that the average weight of sexually mature chinook 
salmon running into the Columbia River is about 22 pounds. 

These small chinooks are said to produce a very inferior quality of 
canned goods, being rated as second and third grade. The meat is of 
an ashy color, poor in fat content, and insipid in taste. 

Off the Strait of Juan de Fuca the same condition of affairs 
existed as off the Columbia River, with the added complication that 
many immature cohos were also captured. 

The immature feeding coho deteriorates when taken from the 
water even more rapidly than does the immature feeding chinook. 
Within 24 hours of being taken from the water the abdomens may be 
broken open, the ribs protrude freely, and the flesh begins to deteri- 
orate. It was early found that it was impossible, except through the 
exercise of extraordinary precautions, to get these fish to the up- 
sound canneries before it was too late, so that of recent years only 
canneries situated adjacent to the banks were enabled to use them. 

The sale of young salmon in the fresh fish markets-of Seattle and 
other Puget Sound cities has been common for years. They are mar- 
keted usually as ‘‘salmon trout.” 

It is an economic crime to catch and kill these immature salmon 
as but little money is obtained for them, while if they were allowed 
to attain maturity they would increase in weight, in the case of the 
chinook nearly 1,000 per cent on the average and in the case of the 
coho about 100 per cent in four or five months time. 

Another bad feature of trolling operations off the mouth of the 
Columbia River is that trollers, because they operated outside the 
3-mile limit, were exempted from the observance of the regular closed 
season, operative in the river from August 25 to September 10. Asa 
result of this, fishing was carried on continuously throughout the run; 
most of the gill netters who had to stop fishing in the river put their 
nets ashore and went outside and engaged in trolling, while canneries 
on the river bought and canned all the fish brought in. In 1917 the 
Washington Legislature enacted a law prohibiting possession within 
the State during the closed season, except for personal use, of salmon 
caught beyond the 3-mile limit outside the Columbia River. The 
State court, on trial, held this to be unconstitutional as being an 
interference with interstate and foreign commerce. 

Oregon also adopted the same law as Washington, and on trial this 
was upheld as constitutional on October 3, 1919, by the Oregon 
circuit court. However, the law will be of no value if valid in only 
one State, as if enforced there the fishermen will sell their catches 
in the other State, 
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It is quite plain that the saimon runs entering the Columbia River 
and the Strait of Juan de Fuca can not long continue to exist under 
this terrific drain upon the immature and mature fish. In the latter 
section the sockeyes and humpbacks are rapidly bemg exterminated, 
and it is probable that the chinooks and cohos, the especial victims in 
this attack, will soon show signs of exhaustion. 

The State authorities appear to be helpless in these matters, but an 
enactment by the Federal Government could be maintained, as the 
principle has been applied to fishery matters elsewhere, notably the 
spring mackerel closed season for five years and the sponge law relat- 
ing to the landing of undersized sponges taken from the grounds off 
the Florida coast. 

Next to the fishing operations of man, the gravest danger to the 
salmon fisheries of the Pacific coast lies in the pollution of the rivers 
which the salmon ascend for spawning purposes. The salmon, both 
old and young, require pure cold water, and the immense runs which 
have annually ascended the streams for many years are doubtless 
due to the fact that such conditions have prevailed in them. The 
large increase in the population of the coast States within recent 
years, with the resulting increase of mills and factories, has greatly 
increased the amount of sewage from cities and towns and the waste 
of the manufacturing plants. Many of the latter have also con- 
structed dams without adequate fishways, and these also wreak great 
havoc to the industry by cutting the fish off from the upper reaches 
of the rivers upon which constructed. 

The emptying of sewage into streams ought to be made. a crime. 
It is an exceedingly crude method of dealing with it, and, instead of 
disposing of the filth, merely transfers it from one place to another, 
making the water unfit for use at pomts farther downstream and 
spreading diseases and death amongst not only the finny but also 
human users of it. 

In the present condition of sanitary science it is a comparatively 
easy matter to dispose of this filth by modern septic devices, and a 
number of cities are now disposing of their sewage in this manner. 

The wrigation ditch, a comparatively new product on this coast, 
while of great benefit in developing the arid lands in certain sections, 
as at present operated is a considerable menace to the salmon fisheries. 
But few ditches have screens at their head, and as a result many 
thousands of young salmon slowly making their way to the ocean 
home pass into and down these to an early doom. Every owner of 
such a ditch should be compelled to place at its head a screen with 
fine enough mesh to prevent absolutely the passage through the 
same of even the tiniest baby salmon. 

Next to man and his methods the trout is undoubtedly one of the 
eres enemies of the salmon. The Dolly Varden follow the salmon 
rom the sea to the spawning beds, and when the eggs are extruded 
devour countless thousands of them. Many and many a time the 
writer has seen on the spawning beds female red salmon swimming 
around with a cloud of trout spread out behind like a fan, following 
her every movement, eagerly waiting for the moment when the eggs 
shall appear. 

In the summer, when the young are heading for the sea, the trout 
are lying in wait for them and again take their toll of countless 
thousands. 
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Much i is said by certain people of the ravages amongst the salmon 
of certain animals, as the seal, sea lion, bear, “eagle, kingfisher, crane, 
duck, loon, and hawk. While in the ageregate the ravages of these 
animals are considerable, they are not a “drop i in the bucket as com- 
pared with the direct or indirect ravages of man and his agencies. 

FISHING SEASON IN ALASKA. 

There is much interest manifested in the beginning and end of 
the salmon-fishing season for the more important waters of the various 
regions of Alaska. The following table, extracted from United StateS 
Bureau of Fisheries Document No. 838, “Alaska Fisheries and Fut 
Industries in 1916,” pages 48 and 49, gives dates taken from the 
statistical reports made by the canning companies. The earliest one 
reported by any company doing much fishing has been accepted as 
an opening date, while the closing date was determined by taking 
the day nearest to which major operations ceased. 

FIisHING SEASON IN THE CANNING INDUSTRY FOR SALMON CAUGHT IN CERTAIN Im- 
PORTANT WATERS IN ALASKA IN 1916. 

Coho. , Chum. 

Locality. 
Fishing | Fishing | Fishing | Fishing 
began— | ended— | began— | ended— 

Southeast Alaska: 
CWA ANCL S inet Ros ao RS Renee ace e OE OEE EEO Bee June 1] Sept. 27} June 1 | Sept. 30 
Ibyanceion Wales sland, West Side. s.secc nc fs! jesenemecceces June 15 | Sept. 23 | July ed Oseae, 
MOTE OVARY ass ccs see cus te scloe eices case ccsce beak eres SA Oe fe (0 (oe |e dots. |s.5 doy.-- 
Clarence Strait— 

MONET SOCHONE <.ei eee cc todkcce cel cst kcmmueeeeiceces June 10 | Sept. 29 | June 27 | Sept. 29 
Worihern section sscs cee seek ce een oe ce eee eee July 20] Sept. 30} Aug. 13 | Oct. 17 

HORM Canale nssesce see ROE EN Rahs eo RS a OF SN es ra kk June 15] Oct. 20] June 15 | Oct. 20 
Reyna rifed Ol CHAMNGL es oe seat a a gut eee ete coe ek ee toe June 27 | Sept. 29| June 27 | Sept. 29 
EGO ABUSE MSGR PO Meee seem necator o a sacee July 4] Oct. 4] June 22] Oct. 3 
errbangdeNimnneriStraite.-sscso sconce netted bese e utes: June 24 | Sept. 27| July 1 | Sept. 30 
MERI EELCRSOOLEN (ls 545 axe Mee cepa BS Ae CN EST as ore June 22 | Sept. 21} Sept. 14 | Sept. 23 
HeysoLEaiand Cross SOUNU sos. seen. ese en ee June 15| Sept. 20| May 29 | Sept. 27 
iepmuandietess ses esis stag) tee WL Ne ee oT a ese os Tuly LWOcke fikduly 7 |kOct. 61 
IBEPAnOUIsInnd “WEStSIde:-se sate o-oo ee eet pe tote tnaee July 41] Sept. 20| June 20] Sept. 20 
Chichagof Island, WESG SIO Gasman ene tan ew sone ee Aug. 15 | Sept: 15 | Aug. 5 | Sept. 15 
LeGii Alrite CEN a0) LO ae ee LS ee een aici aa si xe yee Aug. 16 | Sept. 9| July 8] Sept. 3 
DRIP GIy o RUN CRE Lo nes Ae Cred A TA ee aie IUITOS Olas Ones al ease Seen e| rnccciss 
SAK BPAC Hayy AT VICiiG veer sate nee Se ae A RN Sie 2 BA ApS 255 Septt: 28 | cece wees |saoeesees > 

Central Alaska: 
ADULT ER LULV GIVES tee aan N Aten SP Ae SSAMASL ERR po Cees s SF Ale 2B ie LS SI Es» ES s SANS ON CANONS ae 
Maniinetyiverr ees sae nes Remmer slams ba SRas cdo kok see cP CUP EHE ee ees de | 4s He od yee USNGE COUN hd 3 
CODDEE Riven WelGa etna outs woe as Pee AEs de SF, May 12] Sept. 24| May 12] Sept. 24 
Copper River, lake and. canyons «=. 2... -tede oe Pore ese e ee May 31] Sept. 16] May 31 | Sept. 16 
Commer bay ae sees i Aen he are ee ee te ANION DAG ES ODt. conlecemes sae las eee soe 
GookInlet t3 532° outs TAS ae. eee LS a Sia ee July 2) Aug. 27] June 24 | Aug. 23 
Prince William Sound— 

Wastem sachiones 02) 5-554. sa eer a Resets ineece. July 1] Sept. 30] June 23 | Sept. 24 
Wiestarnisectian secsetn = oh ALS. eee ane dd on cee [iy ee se July 7} Aug. 4 

Afognak streams— 
Western part 5- ce sesere ys. eeg8% 2375: 19 est ee Sey et Gees. kee A oss 
ASTORIA pat eee eae ree See Se gle ens ae AUIS eT Sal OCEn 20h oot ote leat. So case 

sesenler eet Pus ge ESN EET RSE ERE Leite oC JOG Pe ame | June 3 | Oct. 2] June 3 | Oct. 2 
LNG GPR 38 SRE. Sai: Ot, Ve eng Per ae ren cay) | Sel er ae ae ee June 8] July 21 
VORP TELS pigs UR pecanel peng compe ail oi ay lela aR iD hty ate RUE hp eOCks: LOnl saa2s Sosa | eens 
OU TOTT LET A Zee Ee ECO TET OE St See A ae eos Oe ene emt Be June 8| Sept. 1] June 8 | Sept. 1 
SI DIPTIN EA Viethen cee ee he a Se Co Ue oe REPS Oe | June 28| Sept. 9] June 12] Sept. 8 
ratan) Baye Sete ty EI ete te Sed a Sn May 22| July 25 | May 22] July 25 
Cold Bay, Thin Point, and King Cove. .............---.---- June 28 | Aug. 15 | June 28 | Aug. 15 
Lo Die AQUA Ce oa cmon Spee ile hs os call Ulla ad Ae ds Loree gis oth June 9] Aug. 11] June 9 Aug. 11 
mae aya! 2) yew foe: Be Soper. se NSS ed Ae Et eee pee bee eee Reel ory Same S| way ek ee 

Western Alaska: 
FVICHR EM aya Sabet Pele. SUL OE Ae June 11} Aug. 1] June 11] Aug. 1 
Naknek, Ugaguk, and Bigasbike Rivers ase peewee bs ooo veeeees lacie =e June 21} July 31 
Nushagak JBI" space i 5 et ae ape tite be 2 Sala l June 11} Aug. 4] June 11 | Aug. 4 
INushapaks Riliverc/3S-bi tie fbock reS 2 seers Pees June 24] Aug. 6] June 23| Aug. 6 
IPOrt: MONG ss: ee ese aa oe Not ee June 7| Aug. 9} June 7] Aug. 9 
Nelson arco S Site se TS ee oF PEAS all or aah, Eta le July 1] Aug. 7 
Kotzebue SOUnG 22 Sisto. set ebuss. ee gins 4x Se Sy ee cerise fs uly; 20) |, Sept. 1 |-£4-es20.2: [Beeasec oc 
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FIsHinG SEASON IN THE CANNING INDUSTRY FOR SALMON CAUGHT IN CERTAIN Im- 
PORTANT WATERS IN ALASKA IN 1916—Continued. 

Humpback. King. Red. 

Locality. in eee a 
Fishing | Fishing | Fishing | Fishing | Fishing | Fishing 
began— | ended— | began— | ended— | began— | ended— 

Southeast Alaska: 
Ghathami Strait is. :26-.0-c-2-peasdes ee June 1 | Sept. 30 June 1 | Sept. 12 
Prince of Wales Island, west side...-..-. bee OOne ase os cose ne seceaeniee Ah 
GordowajBay.: . 52292 7.02226 be tat cS 
Clarence Strait— 

Houthorn'sechiOl's-.-cosesceeew ose . 29 
Northern section. - 

— an 
x Revillagigedo Channel. 

Stephens Passage. .......-- 
Periland Sumner Straits... 
Frederick Sound .........-.-- 
Tey Strait and Cross Sound... 
yynn' Candl on 5 S22 5 sate nee 
Baranof Island, west side..-... 
Chichagof Island, west side. -. 
Portland Canal se a= one nen 

Bo cold 
—" 

on OOF 

Inhigenia Bay sis so. |. Seeks ates see J 
Yakutat Bay and vicinity............-- 

Central Alaska: 
Bering River....... ae Coe Mec accmestas |e 
Martin River-fs.-ssscsqeesecees 
Copper River Delta.............. 
Copper River, lake and canyon..... Se 
Controller Ba yin st eh ow estigcens-b eae : 
Cook Inlet sch -2-ooacGase cece = cee 
Prince William Sound— 

HMastamisection a5. sess ee ce sees . 24 
Westerm'section. 2. -.<-5-.-.0-scc== 23 

Afognak streams— 
Western part.: 5 s-..<4e= saseccceeen se 31 
Master Paci oesseeees ase eee 20 

Karluks cece boss qeeeneecasaceer 2 
R60 Rivery cas aces gee teeter 21 
Wieaniky ee ce np owee- Neem sek ace mien 27 
OleaiBay—.. seo saes occ seem ner oeisieiaa ae 1 
Ohignike Baye onncs sete cones <eebeseces 
Patan Ba yirn® saosmansi sane eos seclectoe 25 
Cold Bay, Thin Point, and King Cove . 
IMOrZnOVOU Bai aaa ae sale ceiacin sleleptals g 
Pavidl Bay cose cies atc ceeaseeececoenee : wh Bil eo cawies ol aac s woes (oe heamne ts eee 

Western Alaska: 
Kevichaks Bay concen ateitesctekteee weer 
Naknek, Ugaguk, and Ugashik Rivers..|..........|......---- 
Nushagak Bayes 222i soso scene ones 
Nusharak RIVen. o.casesenc- cence cieiea= c 
Port MONEE = teccc secon cen aera ceaee June 7] Aug. June 7| Aug. 9| June 7| Aug. 
Nelson {Ga POOR seems cicaccsesenaace oes es |eeeaeeeeeeleaaesecse waren July: 21 :)...dO@xeed Aug. 
Kotzebue Sound)o2< 5.2 542 sssee cc sonsces|snsscewees Seis ea ata Ss | jaws poate eee 

FISHERMEN AND OTHER EMPLOYEES. 

FISHERMEN. 

White men do the greater part of the fishing for salmon, many 
nationalities being represented, but Scandinavians and Italians pre- 
dominate almost everywhere. A number of Greeks are to be found 
fishing in the Sacramento, while Slavonians do most of the purse 
seining on Puget Sound. The native-born American is not often 
found actually engaged in fishing, but frequently is the owner of the 
gear or has a responsible position in the packing plants. 

A number of Indians participate in the fisheries of Alaska and a 
few fish in Washington. The only Chinese Pee in fishing are in 
Monterey Bay. A number of Japanese also fish in this bay, which is 
the only place in American territory where they fish for salmon. A 
considerable number of Japanese engage in fishing in Canadian waters. 

a 
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In many places on the coast, particularly in Alaska, fishing is a 
hazardous occupation. In Alaska most of it is done in the bays, 
sounds, and straits, where storms are frequent, and the annual loss 
of life is heavy. The records of the Alaska Fishermen’s Union show 
for its members the following losses of life by drowning: 1905, 10 
men; 1906, 5 men; 1907, 10 men; 1908, 17 men; and 1909, 17 men. 

The fishermen early saw the advantages of organization, and nearly 
every river now has a union which is subordinate to the general 
organization. One of the most typical of these is the Alaska [isher- 
men’s Union, which has active jurisdiction over all sections of Alaska 
except a portion of southeast Alaska. This organization enters into 
contracts with the salmon canneries and salteries, by which the rates 
of wages, duties, etc., of the fishermen are fixed in advance for a 
certain period—three years—up until 1918, when an agreement was 
made for only one year. The same was true in 1919. As a result of 
this mutual agreement upon terms but little trouble is experienced 
with the fishermen, who generally conform scrupulously to the terms 
of the contract, and strikes and bickerings, which were very common 
some years ago, are now almost entirely absent. 

CANNERY LABOR, 

NATIONALITIES. 

In the early days canning was a haphazard business and workmen 
came and went as common laborers do in the wheat fields of the West. 
As the business increased in importance and the need of skilled labor 
became imperative, men were put to certain work and kept at it from 
season to season, with the result that in a few years a corps of highly 
skilled workers had been evolved, and this had much to do with the 
rapid extension of the industry. 

or many years Chinese formed the greater part of the cannery 
employees, the superintendent, foreman, clerks, machinists, and 
watchmen alone being white. No other laborers have ever been 
found to do the work as well or with as little trouble as the Chinese. 
In times of heavy runs, when the cannery would have to operate almost 
day and night in order to take advantage of what might be the last 
run for the season of the sometimes erratic salmon, the Chinese were 
always willing, even eager, to do their utmost to fill the cans, and, if 
fed with the especial food they insisted upon having and due regard 
was had to certain racial susceptibilities, the cannery man could 
almost invariably depend upon the Chinese doing their utmost. 

The Chinese-exclusion law cut off the supply of Chinese, and as the 
years went by and their ranks became decimated by death, disease, 
and the return of many to China, the contractors were ee jean to 
fill up the rapidly depleting crews with Japanese, Filipinos, Mexicans, 
Porto Ricans, etc., with the result that to-day in many canneries 
special quarters have to be provided for certain of the races—more 
pemeprly the Chinese and Japanese—in order to prevent racial 
atred from engendering brawls and disturbances. 
In Alaska the Japanese now compose about one-half of the eorpeesd | 

employees. While a few cannery men express themselves as we 
pleased with this class of labor, the majority find it troublesome. 

11312°—21——7 



98 U. S. BUREAU OF FISHERIES. 

In Alaska and at a few places in the States Indians are employed 
in the canneries. In Alaska more would be employed if they could be 
secured. They make fair work people, but are rather unreliable about 
remaining through the season. 

CHINESE CONTRACT SYSTEM. 

Cannery labor is supplied largely through the contract system. 
In the large cities along the coast are agencies, mainly owned by 
Chinese, which make a specialty of furnishing labor for canning. 
In the agreement between the canning company and the contractor 
the company guarantees to pack a certain number of cases during 
the coming season, and the latter agrees to do all the work from 
the time the fish are delivered on the wharf until they are ready 
to ship at the end of the season for a certain fixed sum per case. 
Should the cannery pack more than the guaranteed number, which it 
usually does if possible, the excess has to be paid for at the rate per 
case already agreed upon, while if the pack for any reason should fall 
below the contract amount, the company must pay for the shortage 
the same as though they had been packed. The company transports 
the Chinese to the field of work and carries them to the home port at 
the end of the season. It provides them with a bunk house and fur- 
nishes fuel, water, and salt. The contractor sends along with each 
crew a ‘‘boss,”’ who has charge of the crew and furnishes their food, 
the company transporting this free. 

While this contract system met with favor from some of the can- 
nery men because it relieved them from the annoyance and trouble 
involved in hiring, working, and feeding their cannery gangs, others, 
and these the most farsighted, from the early days of the industry 
viewed it with suspicion and distrust and in a few instances refused 
to have anything to do with it. While the plan apparently met with 
no objection from the Chinese when they were the only ones engaged 
in the work, as soon as other races began to be employed disputes 
became common, and it is probable that to-day it is the most unpop- 
ular feature of the industry from the common workers’ standpoint, 
and mainly because of the abuses which have grown up in connection 
with it. 

Since the beginning of the present century there has been a steady 
expansion of the salmon-canning industry, with a consequent heavy 
demand for cannery labor. As a result of the operation of the Chinese- 
exclusion act during this period the number e Chinese available has 
been steadily declining; in fact, most of the Chinese now employed 
are mainly men well along in life, as the few comprised in the rising 
generation do not wish to follow in their fathers’ footsteps. As a 
result the oriental gang now comprises many nationalities. 

The great increase in the number of canneries during the period 
noted, with the resulting demand for labor, led to the introduction 
of other nationalities, more notably the Japanese, into the ranks of 
the Chinese contractors. Many of these operated with very little 
or no capital and when a bad season occurred they usually passed 
their losses, in whole or in part, onto their workers, usually by abscond- 
ing, and when the latter attempted to come back onto the owner of 
the plant the latter successfully pleaded the fact that he had made 
a contract with the contractor to do the work at a certain fixed sum 
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per case, that the stipulated price had been paid him, and if he failed 
to settle with the men it was no concern of the canner. 

The contractor, under his agreement with the canner, has the right 
to feed his employees from the ime they leave the home port until 
they return, and this is a most prolific source of profit and graft 
to him and of trouble to the canner. When the workers comprise 
orientals alone, the food question rarely troubles as then rice, which 
is the staple food and is also as a rule quite cheap, meets with 
the approval of all. But since the gangs now comprise almost as 
many nonorientals as there are orientals, and the former find it im- 
possible to exist, let alone thrive, on rice, much trouble results when 
the contractor furnishes them with an undue proportion of the latter 
in the daily menu. As aresult of this condition of affairs, some of the 
more far-seeing companies now compel the contractor to furnish each 
nationality with food to which they are accustomed and in sufficient 
quantities. Eternal vigilance is Comte in this matter, however, 
as the wily oriental is alw: ays seeking an opportunity to increase his 
profits by cutting the quantity of food to the minimum and by forcing 
as much rice as “possible upon the employees Innumerable strikes 
in the canneries can be traced directly to dissatisfaction with the 
quantity, kind, and quality of food furnished to the men by the 
contractor’s agent; and the resulting losses, which are sometimes very 
large, as the strikes generally occur when the cannery has plenty of 
fish, fall upon the cannery men. 

Nearly all of the workers are ignorant men; in most cases they have 
but little knowledge of English, the language i in which the contract 
is printed, and as no paternal Government watches over them to see 
that they understand thoroughly the terms of the contract and that 
it is fulfilled on the part of the employer, as is done in the case of the 
sailors and fishermen, some of them discover at the end of the season 
that their pay does not come up to the glowing promises of the agent 
who recruited them and also frequently discover that there are various 
fines provided for in the contract, which, while they do not work an 
injustice when the contractor is honest, yet in the hands of an unscru- 
pulous and grasping contractor, frequently operate to the financial 
disadvantage of the worker. 

Some of the dishonest contractors have developed other metheds 
for fleecing their employees. Sometimes they will furnish to their 
contract workers, either directly or through some concern in which 
they have financial interests or which will pay them a commission, an 
outfit comprising clothing, blankets, shoes, ete., at a price two or 
three hundred times its real value. The worst feature of many of 
these outfits is that they are woefully inadequate for use in the 
climate to which the cannery ship is bound. Some unscrupulous 
contractors also sell goods to the workers at extortionate prices while 
at the cannery The latter is usually not permitted by the canners, 
who generally operate a store of their own where the men can as a rule 
obtain goods as cheap as they can be bought in either San Francisco 
or Seattle. 

Orientals are inveterate gamblers, and there are usually several 
sharpers with each cannery gang, generally with the connivance of 
the contractor’s agent—although it is usually an impossibility to 
prove this legally—and they inveigle the green hands into all sorts of 
gambling games, and in this manner frequently succeed in winning 
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all or part of their season’s wages. That those in charge of the gang 
are well aware of what is going on is patent when it is stated that the 
men are not paid off until they return to the home port at the end of 
the season, and that no considerable claim on the wages due a worker 
can be paid unless the contractor or his agent knows what it is for. 
Sometimes when dealing with a canner who is insistent upon seeing — 
justice done to the members of the oriental gang, and the number of 
these is increasing rapidly, an effort is made to camouflage these 
gambling debts by charging them up on the books as clothing or 
goods furnished the worker. 

As a result of these evils, a number of the cannerymen have dis- 
continued the practice of making Chinese contracts and deal directly 
with their men. When this is done, it is but rare to hear of a strike 
due to food supplied, as the cannerymen, when the matter is put 
directly up to them, realize that the only way in which they can 
expect adequate work from their employees is by seeing that they 
are given the proper kind and quantity of food and that they operate 
under decent working and living conditions. 

A few of the cannerymen who still retain the old system endeavor 
to eradicate so far as possible the evils of it by a close supervision 
over the food supplied the men and by having a representative 
present at the season’s atl in order to see that no attempt is made 
to cheat the men out of their wages. Unfortunately, however, some 
of them feel that they have done their full duty when they have 
made a contract with someone, no matter what his financial responsi- 
bility may be, and have paid him the agreed upon sum at the end of 
the season, doubtless feeling that the rest is the concern alone of the 
men. 

In a very few instances the members of the oriental gang are still 
shoved into inadequate and insanitary quarters aboard ships, and 
at the canneries are housed in quarters which are a disgrace to any 
modern packing plant, but, fortunately, these conditions, as stated, 
prevail now with but comparatively few of the companies. The old 
‘‘China’’ house, in which was housed the whole oriental gang like 
rabbits in a warren, has been largely superseded by cottages, each 
housing from 8 to 16 men, and these are numerous enough to permit 
of the various nationalities flocking by themselves. Bathing facilities, 
with hot and cold water, are fairly common, and opportunities for 
washing clothing are frequent. 

FISHERIES OF BOUNDARY WATERS. 

Waters which form the boundaries between States or between 
nations, and in which fishing is carried on by the citizens of both, 
have almost always proved bones of contention, and the Pacific 
coast has been no exception to the rule. 

WASHINGTON AND OREGON. 

The Columbia River, which forms the boundary between Oregon 
and Washington, affords a typical example of the evils which can 
result from a division of responsibility between two States. For 
many years each State enacted laws regulating the fisheries of the 
river with very slight regard usually to laws already in force in the 
other State. As a result of this the fishermen transferred their 
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residence for license purposes from State to State as the laws of one 
or the other best suited their particular purposes. 

The fishermen and packers also were in apparently irreconcilable 
conflict as to the proper means to be taken to conserve the fisheries, 
and each session of the legislatures saw strong lobbies present to 
work for certain selfish ends, while the few earnest men wid had the 
real welfare of the fisheries of the river at heart had difficulty in 
making the slightest headway against the influence of these lobbies. 

To further complicate the matter, in 1894 Oregon claimed that, 
under the provisions of the enabling act admitting it as a State, it 
had jurisdiction to the Washington shore, and proceeded to arrest 
Washington men who were fishing in what was the open season 
according to Washington law but the closed season under Oregon law. 

Tn June, 1908, the voters of the State of Oregon had presented for 
their consideration two bills radically affecting the waters of Columbia 
River. One proposed closing the river east of the mouth of the Sandy 
River against all fishing of any kind except with hook and line, and 
was originated by gill-net fishermen of the lower river for the purpose 
of eliminating fish wheels in the upper waters. This bill was the first 
presented to the people, and when it appeared the upriver men 
retaliated by presenting a bill affecting nae lower river to such an 
extent that it practically prohibited the net fishermen from operating. 

Very much to the surprise of all concerned both bills were passed 
and became laws on July 1, to take effect, as provided, on August 25 
and September 10, respectively. The Oregon master fish warden 
proceeded to enforce both laws, arresting all violators on both sides 
of the river, irrespective of whether or not they were operating under 
a Washington or Oregon license, and incidentally did the fisheries a 
ereat service by bringing prominently before the public the anoma- 
lous condition of affairs which was occasioned by the archaic system 
under which the fisheries of the Columbia were governed. The State 
of Washington appealed to the United States courts, which, after 
argument, issued an injunction preventing the warden from enforc- 
ing the laws so far as the Washington fishermen were concerned. 

n the meantime the attention of the General Government had 
been drawn to the apparently irreconcilable conflict between the two 
States, and fearing that in the mélée the interests of the fisheries 
would be lost sight of, President Roosevelt, in a message to Con- 
ress, after reciting briefly the lack of harmony in jurisdiction by the 
tates, recommended that the General Government take over the 

control of the fisheries of the Columbia, as well as other interstate 
rivers. 

This had the effect of bringing matters to a head, and negotiations 
were soon in progress looking to the preparation of a treaty between 
the two States by which uniform laws would be adopted, and thus 
each State have concurrent jurisdiction to the opposite shore of the 
river. The legislatures each appointed a committee of eight mem- 
bers to confer and frame joint legislation. The two committees met 
in Seattle, Wash., early in 1909, and agreed upon the following 
recommendations: 

First. A spring closed season from March 1 to May 1. 
Second. A fall closed season from August 25 to September 10. 
Third. A Sunday closed season from 8 He m. Saturday of each week to 6 p. m. the 

Sunday following between the Ist day of May and the 25th day of August. 
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Fourth. We suggest the mutual recognition by each State of the licenses issued to 
floating gear by the other State. 

Fifth. That the State of Oregon repeal chapter 89 of the session laws of Oregon 
for the year 1907, relative to the operation of purse seines and other like gear on the 
Columbia River. J 

Sixth. We recommend the enactment of similar laws in both States carrying an 
appropriation of at least $2.500 in each State and providing for the destruction of 
seals and sea lions and the granting of a bounty on the same, to be $2.50 for seals and 
$5 for sea lions. 

Seventh. We recommend the repeal of both the fish bills passed under the provi- 
sions of the initiative and referendum in June, 1907, by the people of the State of 
Oregon, said bills being designated on the ballot as 318, 319 and 332, 333. 

The recommendations were enacted into law by both States, and 
at the same time the State of Washington in its bill also prohibited 
fishing for salmon within 3 miles of the mouth of the Columbia 
between March 1 and May 1 and between August 25 and September 
10, or salmon fishing on tributaries of the Columbia, except the Snake, 
between June 1 and September 15; and also prohibited fishing for 
salmon by any means save by hook and line in the Kalama, Lewis, 
Wind, Little White Salmon, Wenatchee, Methow, and Spokane 
Rivers and in the Columbia River 1 mile below the mouth of any of 
the rivers named. The agreement was subjected to a rather severe 
strain, however, when it was discovered that the Oregon Legislature 
had failed to provide the same closed periods for the tributaries that 
were enacted for the Columbia, thus leaving the Willamette, Clacka- 
mas, Lewis and Clark, and Youngs Rivers and Spikanon Creek open 
to fishing for 15 days in March and 15 days in April, while the 
Columbia was closed. The cry of bad faith was at once raised by 
the Washington fishermen, and for a short time it appeared that the 
agreement would be broken at the very beginning. The Oregon 
Board of Fish Commissioners took the matter up, however, and by 
order closed these streams to all fishing -during the times of closed 
season on the Columbia, and thus restored peace once more. 

This agreement continued in force until 1915, when the legislature 
of each State prepared for a thorough revision of its fishery code. In 
order to make this revision more effective, committees from both 
legislatures were appointed and held joint meetings in Portland, 
where they mutually agreed upon laws covering the fisheries of the 
Columbia River, and in order to make this agreement more binding 
the following chapter was inserted in the codes finally adopted: 

All laws and regulations now existing, or which may be necessary for regulating, 
protecting, or preserving fish in the waters of the Columbia River, over which the 
States of Oregon and Washington have concurrent jurisdiction, or any other waters 
within either of said States, which would affect said concurrent jurisdiction, shall-be 
made, changed, altered, and amended in whole or in part only with the mutual 
consent and approbation of both States. 

As such an agreement between two States requires the approval 
of Congress, a bill ratifying the same was introduced in Congress on 
December 16, 1915, but was not finally ratified until April 1, 1918. 

While the compact was pending in Congress, the Washington 
legislature at its 1917 session made several changes in the existing 
fisheries law and contended they were effective because the com- 
pact agreement was not ratified by Congress until 1918, which then 
did not take recognition of the new regulations. When the matter 
came officially before the superior court of Pacific County, Wash., 
in 1919, the court held that the compact was valid, thus nullifying 
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laws passed by the State of Washington affecting the Columbia 
River since 1915, and if this decision stands in the higher courts of 
both States all laws passed by either legislature since 1915, affecting 
the Columbia River fisheries, will fail unless they happen to be the 
same in both States. 

WASHINGTON AND BRITISH COLUMBIA. 

The conditions which prevail in Puget Sound adjacent to the 
boundary between Washington and British Columbia have also been 
the cause of serious anxiety to those interested in the perpetuation 
of the salmon fisheries. The great schools of sockeye salmon which 
are on their way from the ocean to the spawning beds in the Fraser 
River pass through this section, and it is here that the greater part of 
the fishing is done. The Province of British Columbia and the State 
of Washington are vitally interested in the preservation of these 
fish, but, unfortunately, they seem unable to agree upon any definite 
policy with regard to their conservation, although it would appear 
to the unprejudiced observer that it ought to be possible to find some 
common ground upon which they could agree. 

This condition of affairs on Puget Sound and similar conditions in 
other boundary waters led the General Government to take up the 
matter, and on April 11, 1908, a convention was concluded between 
this country and Great Britain for the protection and preservation 
o the food fishes in international boundary waters of the United 
States and Canada. Both Governments appointed international 
commissioners—Dr. David Starr Jordan for the United States and 
S. T. Bastedo (who was succeeded later by Prof. Edward Ernest 
Prince) for Canada—whose duty it was to investigate conditions pre- 
vailing in these waters and to recommend a system of uniform and 
common international regulations. After an exhaustive investiga- 
tion the commissioners submitted recommendations, which included 
the following affecting the boundary waters dividing the State of 
Washington and the Province of British Columbia, these waters 
being defined as the Strait of Juan de Fuca, and those parts of Wash- 
ington Sound, the Gulf of Georgia, and Puget Sound lying between 
the parallels of 48° 10’ and 49° 20’: 

GENERAL REGULATIONS. 

8. Disposition of prohibited catch.—In case any fish is unintentionally captured 
cantrary to the prohibitions or restrictions contained in any of the following regula- 
tions, such fish shall, if possible, be immediately returned alive and uninjured to the 
water. 

4. Dynamite, poisonous substances, ete.—No person shall place or use quicklime, 
dynamite, explosive, or poisonous substances, or electric device in treaty waters for 
the purpose of capturing or killing fish. 

5. Pollution of waters.—No person shall place or pass, or allow tg pass, into treaty 
waters any substance offensive to fishers, injurious to fish life, or destructive to fish 
fry or to the food of fish fry, unless permitted so to do under any law passed by the 
legislative authority having jurisdiction. 

No person shall deposit dead fish, fish offal, or gurry in treaty waters, or on ice formed 
thereon, except in gurry grounds established by the duly constituted authorities. 

6. Capture of fishes for propagation or for scientific purposes.—Nothing contained in 
these regulations shall prohibit or interfere with the taking of any fishes at any time 
for propagation or hatchery purposes, and obtaining at any time or by any method 
specimens of fishes for scientific purposes under authority granted for Canadian treaty 
waters by the duly constitui-d authorities in Canala and for United States treaty 
waters by the duly constituted authorities in the United States. 
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12. Capture of immature salmon prohibited.—No salmon or steelhead of less than 
pounds in weight shall be fished for, killed, or captured in treaty waters. 

13. Salmon weirs, etc., above tidal limits prohibited —No salmon and no steelhead 
shall be fished for, killed, or captured by means of a net of any sort, any weir or any 
fish wheel, above tidal limits in any river in treaty waters. 

14. Close season for sturgeon.—During the term of four years next following the date 
of the promulgation of these regulations no sturgeon shall be fished for, killed, or 
captured in treaty waters. 

15. Capture of fish for fertilizer or oil prohibited.—Fishes useful for human food shall 
not be fished for, killed, or captured in treaty waters for use in the manufacture of 
fertilizer, or of oil other than oil for food or medicinal purposes. 

16. Naked hooks and spears prohibited.—No spear, grappling hook, or naked hook, 
and no artificial bait with more than three hooks, or more than one burr of three hooks 
attached thereto, shall be used for the capture of fish in treaty waters. This regula- 
tion shall not prohibit the use of a gaff in hook-and-line fishing. 

17. Torching prohibited—No torch, flambeau, or other artificial light shall be used 
as a lure for fish in treaty waters. 

The following regulations relate specifically to the waters named: 

STRAIT OF JUAN DE FUCA AND ADJACENT WATERS. 

The following regulations (62 to 66, inclusive) shall apply to the Strait of Juan de 
Fuca, those parts of Washington Sound, the Gulf of Georgia, and Puget Sound lying 
between the parallels of 48° 10’ and 49° 207 north latitude: 

62. Close season for salmon.—From August 25 to September 15 in each year, both 
days inclusive, no salmon or steelhead shall be fished for, killed, or captured for com- 
mercial purposes in these treaty waters; provided, however, that in the waters to the 
westward of a line drawn southward from Gonzales Point to the shore of the State of 
Washington silver salmon, or coho salmon, may be fished for, killed, or captured from 
September 1 to September 15 in each year, both days inclusive. 

63. Weekly close season for salmon and steelhead.—From 6 o’clock Saturday morning 
to 6 o’clock on the Monday morning next succeeding, no salmon or steelhead shall be 
fished for, killed, or captured in these treaty waters. 

It is, however, provided that in the waters to the westward of a line drawn south- 
ward from Gonzales Point to the shore of the State of Washington the weekly close 
season shall begin 12 hours earlier, and shall end 12 hours earlier. 

64. Construction of pound nets.—All pound nets or other stationary appliances for 
the capture of salmon or steelhead shall be so constructed that no fish whatever shall 
be taken during the weekly close season. The erection or addition to the pound net 
of a jigger is prohibited. 

65. Location of pound nets.—All pound nets shall be limited to a length of 2,500 
feet, with an end passageway of at least 600 feet between one pound net and the next 
in a linear series, such distance being measured in continuation of the line of direc- 
tion of the leader of such net, and a lateral passageway of at least 2,400 feet between 
one pound net and the next. 

On and after January 1, 1911, the mesh in pound nets shall be 4 inches in extension 
in the leader and not less than 3 inches in other parts of the net. 

66. Nets other than pound nets.—No purse net shall be used within 3 miles of the 
mouth of any river and no seine within | mile of the mouth of any river in these treaty 
waters. 

No gill net of more than 900 feet in length or of a greater depth than 60 meshes shall 
be used in these treaty waters. 

The effort to enact these regulations into law by our Congress met 
with decided objections not only on the part of the Puzet Sourd 
operators, but also from operators in other waters affected, with the 
result that the bill was shelved and never acted upon finally. After 
waiting a while to see if any action would be taken by our Govern- 
ment, Canada finally repealed the act in which it had accepted the 
regulations. 

DECREASE IN SOCKEYE SALMON RUN. 

In 1913 the matter of the Frazer River-Puget Sound sockeye salmon 
run came prominently to the fore through a rock slide in Hell Gate 
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Canyon, on the Fraser River, caused by blasting operations of a 
construction gang building a railroad through there. This slide, it 
was asserted, cut off the greater part of the run to the upper river, and, 
it was feared, would have a very serious effect on future runs. By the 
time the run of 1914 arrived the greater part of the débris had been 
removed from the canyon, and the fish, it was alleged, could once more 
pass up. Reports of persons who visited these spawning grounds in 
1913 and subsequent years were to the effect that but few spawners, 
as compared with earlier years, were to be found on them. 

That the subsequent decrease in the runs was not to be attributed 
solely to the rock slide in Hell Gate canyon is plainly evident by a 
glance at the pack figures in this area before and subsequent to 1913. 
The following statement shows the combined sockeye packs of the 
American and Canadian packers operating on the run going to the 
lraser River: 
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Aside from the damage caused to the “big year” run by the rock 
slide, there can be only one explanation of such a progressive decline 
in the pack, and that is excessive fishing. The fishermen of both 
countries are to blame for this. On the American side traps, purse 
seines, and, in a slight degree, gill nets, have taken a heavy toll of the 
fish as they passed through our waters. After some had safely run 
this gantlet they met thousands of gill nets operted by Canadian 
fishermen in and around the mouth of the Fraser River and in the 
lower reaches of same, and it is a wonder that any of the schools 
ever got to the spawning beds. Several abortive attempts have been 
made by the authorities of Canada and British Columbia on the one 
side and the State of Washington on the other to arrive at some equi- 
table method for protecting this sockeye run. The former especially 
have professed an earnest desire to do something along this line, and 
there is no reason to doubt their sincerity. On the American side a 
few people, and among these a few of the more intelligent canners, 
pleaded for the enactment of laws that would adequately protect the 
salmon, but they were overborne by the great bulk of the packers and 
fishermen who, disregarding all the warnings and teachings of expe- 
rience, insisted upon going ruthlessly forward with the slaughter, 
and when reproached with their shortsightedness clamored for the 
establishment of more salmon hatcheries, as though the latter could 
accomplish the miracle of increasing the supply of fry from a steadily 
decreasing supply of eggs. 

That this wanton destruction of one of our greatest natural 
resources should have been permitted to continue unchecked by the 
people of Washington and British Columbia is a most surprising thing, 
and indicates either a most remarkable ignorance of the condition, 
which should have been patent to everybody, or a criminal apathy. 

« The big year, which comes every fourth year, 
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AMERICAN-CANADIAN FISHERIES CONFERENCE, 

In 1917 a joint commission, known as the American-Canadian 
Fisheries Conference, was appointed to take evidence and see if it 
were possible to compose the fishery disputes which had affected the 
good relations of the two countries for over 150 years. The com- 
mission was composed, for America, of William C. Redfield, Secretary 
of Commerce ; Edwin F. Sweet, assistant Secretary of Commerce; and 
Dr. Hugh M. Smith, Commissioner of Fisheries; and for Canada, of 
J. Douglas Hazen, Chief Justice of New Brunswick, who had been 
for six years Minister of Marine and Fisheries for Canada; George G. 
Desbarats, deputy Minister Naval Service; and William A. Found, 
Superintendent of Fisheries. 

Hearings were held on the Atlantic coast in 1917 and on the 
Pacific coast in 1918, and in 1919 the commission agreed upon and 
presented to their respective Governments several treaties concern- 
ing these matters, the only one of special interest here being the 
treaty covering the sockeye fisheries of the Fraser River-Puget 
Sound, which was signed on September 2, 1919. Owing to its 
importance this treaty is reproduced entire below: 

CONVENTION FOR THE PROTECTION, PRESERVATION, AND PROPA- 
GATION OF SALMON. 

The United States of America, and His Majesty George V, of the United Kingdom 
of Great Britain and Ireland, and of the British Dominions beyond the Seas, King, 
Emperor of India, equally recognizing the desirability of uniform and effective 
measures for the protection, preservation, and propagation of the salmon fisheries in 
the waters contiguous to the United States and the Dominion of Canada, and in the 
Fraser River System, have resolved to conclude a convention for this purpose, and 
have named as their Plenipotentiaries: 

The President of the United States of America, the Honorable Robert Lansing, 
Secretary of State of the United States of America, and 

His Britannic Majesty, the Honorable Ronald Lindsay, his charge d’affaires at 
Washington, and the Honorable Sir John Douglas Hazen, a Knight Commander of the 
Most Distinguished Order of St. Michael and St. George, Chief Justice of New Bruns- 
wick, and a member of his Privy Council for Canada. 
Who, having exhibited their full powers, found to be in due form, have agreed to 

and signed the following articles: 

ARTICLE [, 

The times, seasons, and methods of sockeye-salmon fishing in the waters specified 
in Article III of this Convention, and the nets, engines, gear, apparatus, and appli- 
ances which may be used therein, shall be limited to those which are specified in the 
regulations appended hereto, and/or which may be specified in revised, modified, 
or substituted regulations provided for in Article VI and promulgated in accordance 
with the terms of Article II. 

ARTICLE II. 

The High Contracting Parties engage to put into operation and enforce by legislative 
and executive action, with as little delay as possible, the provisions of this convention 
and said regulations, and the date when the said regulations shall be put into opera- 
tion, shall be fixed by concurrent proclimaligns of the President of the United States 
and of the Governor General of the Dominion of Canada in Council. Each of the 
High Contracting Parties may, by appropriate legislation, provide for the trial, con- 
viction, and punishment within its jurisdiction of any person found there who has 
contravened any of the provisions of this convention, and/or said regulations within 
the jurisdiction of the other High Contracting Party, and who has not been punished 
for such offence within the latter jurisdiction. 
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Articie ITI. 

It is agreed that the provisions of this convention and of said regulations shall apply 
to the waters included within the following boundaries: 

Beginning at Carmanagh Lighthouse on the southwest coast of Vancouver Island, 
thence in a straight line to a point three marine miles due west astronomic from 
Tatoosh Lighthouse, Washington, thence to said Tatoosh Lighthouse, thence to the 
nearest point of Cape Flattery, thence following the southerly shore of Juan de Fuca 
Strait to Point Wilson, on Quimper Peninsula, thence in a straight line to Point 
Partridge on Whidbey Island, thence following the western shore of the said Whid- 
bey Island, to the entrance to Deception Pass, thence across said entrance to the 
southern side of Reservation Bay, on Fidalgo Island, thence following the western 
and northern shore line of the said Fidalgo Island to Swinomish Slough, crossing the 
said Swinomish Slough in line with the track of the Great Northern Railway, thence 
northerly following the shore line of the mainland to Point Grey at the southern 
entrance to Burrard Inlet, British Columbia, thence in a straight line to the southern 
end of Gabriola Island, thence to the southern side of the entrance to Boat Harbor, 
Vancouver Island, thence following the eastern and southern shores of the said 
Vancouver Island to the starting point at Carmanagh Lighthouse, as shown on the 
United States Coast and Geodetic Survey Chart No. 6300, as corrected to July 20, 1918, 
and also the Fraser River and its tributaries. 

The High Contracting Parties engage to have prepared, as soon as practicable, 
charts of the waters described in this article, with the international boundary line 
indicated thereon; and to establish such buoys and marks for the purposes of this 
convention as may be recommended by the commission referred to in Article LV. 

ARTICLE IY. 

The High Contracting Parties agree to appoint, within two months after the 
exchange of ratifications of this convention, a commission to be known as the Inter- 
national Fisheries Commission, consisting of four persons, two to be named by each 
party. This commission shall continue to exist so long as this convention shall be in 
force. Each party shall have the power to fill, and shall fill, from time to time, any 
vacancy which may occur in its representation on the commission. Each party shall 
pay its own commissioners, and any joint expenses shall be paid by the two High 
Contracting Parties in equal moieties. 

ARTICLE V. 

The International Fisheries Commission shall conduct investigations into the life 
history of the salmon, hatchery methods, spawning-ground conditions, and other 
related matters, and shall observe the operation of the said regulations appended 
hereto, and shall recommend to their respective Governments any modifications of, 
additions to, or substitutions for the appended regulations which may be found 
desirable. 

ArtIcLE VI. 

The regulations appended to this convention shall remain in force for a period of 
eight years from the date of their promulgation, as provided in Article II, and there- 

. after until one year from the date when either of the High Contracting Parties shall 
give notice to the other of its desire for their revision, or until the termination of this 
convention, whichever shall first occur. Immediately upon such notice being given, 
the International Fisheries Commission shall proceed to make a revision of said regu- 
lations, which revised regulations shall be incorporated in a special agreement between 
the High Contracting Parties. It is understood that such special agreement shall 
on the part of the United States be made by the President of the United States, by 
and with the advice and consent of the Senate thereof. Such special agreement shall 
be binding only when confirmed by the two Governments by an exchange of notes. 
Such special agreement shall be promulgated as provided in Article Il hereof, and 
shall remain in force for a period of five years and thereafter until one year from the 
date when a further notice of revision is given as above provided in this article, or 
until the termination of this convention, whichever shall first occur. 

It shall, however, at any time, be in the power of the High Contracting Parties by 
special agreement upon the recommendation of the International Fisheries Commis- 
sion, to make modifications of, additions to, or substitutions for any of the regulations 
in force, and (or) to make the provisions of this convention, and any regulations pro- 
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mulgated in accordance with the terms thereof, operative in the waters specified in 
Article III of this convention, as to any or all of the other species of salmon, including 
steelhead. It is understood that such special agreement shall on the part of the 
United States be made by the President of the United States, by and with the advice 
and consent of the Senate thereof. Such special agreement shall be binding only when 
confirmed by the two Governments by an exchange of notes. Such special agreement 
shall be promulgated as provided in Article II hereof. 

ARTICLE VII. 

This convention shall remain in force for a period of fifteen years, and thereafter 
until two years from the date when either of the High Contracting Parties shall give 
notice to the other of its desire to terminate this convention. 

ArticLE VIII. 

The present convention shall be duly ratified by the President of the United States, 
by and with the advice and consent of the Senate thereof, and by His Britannic 
Majesty, and the ratifications shall be exchanged at Washington as soon as practicable. 

IN FAITH WHEREO?P, the respective plenipotentiaries have signed the present 
convention in duplicate and thereunto affixed their seals. 

Done at the City of Washington this second day of September, in the year one 
thousand nine hundred and nineteen. 

ROBERT LANSING, (Seal) 
R. C. LINDSAY, Seal) 
J. D. HAZEN. Seal} 

APPENDIX. 

INTERNATIONAL REGULATIONS FOR THE PROTECTION AND PRESERVATION OF THE SOCK- 

EYE SALMON FISHERIES OF THE FRASER RIVER SYSTEM. 

SECTION 1. 

The following regulations shall apply to the waters described in Article III of the 
convention of September 2, 1919, between the United States and Great Britain, to 
which these regulations are appended,, to-wit: 

(Here is inserted the description of the waters affected, as already set forth in Article 
III above.) 

SECTION 2. 

DEFINITIONS. 

“Drift net” shall mean a floating gill net that is neither anchored nor staked, but 
that floats freely with the tide or current. 

“‘Trap net” shall include a pound net. 
‘‘Commission” shall mean the International Fisheries Commission appointed under 

the convention to which these regulations are appended. 
‘“Treaty waters” shall mean all waters described in Article III of the convention 

to which these regulations are appended. 

SECTION 3. 

(a) Fishing for sockeye salmon in the treaty waters within the territorial limits 
of the State of Washington, shall not be permissible except under license from such 
state, and in the treaty waters of Canada except under license under the provisions 
of the fisheries act of Canada. 

(b) Nogreater number of licenses for any class of fishing appliance shall be authorized 
in any year in the treaty waters within the territorial limits of the State of Washington 
than were issued for such class for the season of 1918, up to August 31st, inclusive 
thereof, and in the treaty waters of Canada the number of gill nets that may be licensed 
in any year shall not exceed 1,800. 

(c) No license shall be granted to any person or partnership in the State of Wash- 
ington unless such person or each member of such partnership shall be an American 
citizen, resident in said State, and no license shall be granted to any joint-stock com- 
pany or corporation in said State, unless the officers, directors and the holders of a 
majority of the stock thereof, are American citizens, or unless it is authorized to do 
business in the said State; and no license shall be granted to any person, company 
or firm in the Province of British Columbia unless such person is a British subject 
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resident in the said Province, or unless such company or firm is a Canadian company 
or firm, or is authorized by the Provincial Government to do business in the said 
Province of British Columbia. 

(d) No one other than a British subject who owns or leases land on either side of the 
Fraser River above New Westminster Bridge, and who actually permanently resides 
on, and is cultivating such land, shall be eligible for a license to fish for sockeye 
salmon between New Westminster Bridge and Mission Bridge, but fishing under 
such license shall not be carried on below New Westminster Bridge. 

SECTION 4. 

The use of nets other than drift nets, purse seines, and trap nets shall not be per- 
mitted in treaty waters for the capture of sockeye salmon. 

Section 5. 

No net fishing or fishing of any kind, other than with hook and line, except for 
hatchery purposes, or scientific purposes, shall be permissible in the Fraser River 
above the down river side of Mission Bridge. 

SECTION 6. 

During the years 1920 to 1927, both vears inclusive, no one shall fish for, catch or 
kill any salmon from the 20th day of July to the 31st day of July in each year, both 
days inclusive; and during this ciose time, no nets or appliances of any kind that 
will capture salmon may be used in these treaty waters; Provided, however, That 
salmon fishing for hatchery or scientific purposes may be authorized during this 
period. 

SECTION 7. 

The weekly close time for salmon fishing shall be from six o’clock a. m. Saturday, 
to six o’clock p. m. Sunday, in Canadian waters, excepting in that portion of the 
Fraser River hetween New Westmiuster Bridge and Mission Bridge, where the 
weekly cose time shall be from six o’clock a. m. Saturday to six o'clock p. m. on the 
following Monday, and in the treaty waters of the United States from Friday at four 
o'clock p. m. to Sunday at four o’clock a. m. and during this close time no 
salmon fishing of any kind other than for hatchery or scientific purposes shall 
be permissible, and during the full period of each weekly close time or annual 
close season, each trap net shall be closed by an apron across the outer entrance 
to the heart of the trap, which apron shall extend from the surface to the bottom 
of the water and shall be securely connected to the piles on either side of 
the heart of the trap net, fastened by rings not more than two feet apart on 
taut wires stretched from the top to the bottom of the piles, and such apron, 
or the appliance by which it is raised and lowered, shall be provided with a signal or 
flag, which shall disclose whether the trap net is closed, and which shall be of the 
form and character approved by the commission: Provided, that in addition to the 
foregoing requirement, such trap net shall be equipped with a V-shaped opening, to 
the satisfaction of the commissior, and in the lead of such trap net next to the entrance 
to the heart and unmediately adjacent to the apron, of at least ten feet in width at 
the top and extending beiow the surface at least four feec below low water, which V- 
eae y opening shall remain open and unobstructed during the full period of each 
weekly close time or annual close season. [or the purposes of assuring full compli- 
ance with this regulation, the owner or operator of each trap net shall coustantly main- 
tain during the weekly and annual close time a watchman, whose duty it shall be to 
cause each trap net to be kept closed and the lead to be kept open, as above provided. 

SECTION 8. 

All salmon trap nets shall be limited to a total length of twenty-five hundred feet, 
with an end passageway of at least six hundred feet between oue trap net and the next 
in linear series, such distances being measured in continuation of the line of direction 
of the leader of such trap net, but in no instance shall more than two-thirds of the 
width of any passageway at any point be closed by trap uets. There shall also be a 
lateral distance of at least twenty-four hundred feet between one trap net and the 
next. 

Srcrion 9. 

A salmon Pe seine shall not exceed nineteen hundred linear feet in length, in- 
cluding the lead and attachment, measured on the cork line when wet. 
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Section 10. 

(a) No purse seine shall be cast or placed in the water for fishing purposes within 
twenty-four hundred feet of anv trap net. 

(b) The use of purse selues for the capture of sockeye salmon shall be confined to 
the treaty waters southward and westward of a straight lime drawn from the ighthouse 
on Trial Island, British Columbia, to the northwest point of Whidbey Island, State of 
Washington. 

Section 1]. 

A salmon drift net shall not exceed nine hundred linear feet in length, and the 
vertical breadth thereof shall not exceed sixty meshes, and the sie of the mesh shall 
not be less than five and three-fourths inches, extension measure, when in ‘se. 

Had such a treaty been adopted and rigidly enforced 10 or 12 
years ago, it might have had a beneficial effect on the Fraser River- 
Puget Sound sockeye run, but the destruction of the run has pro- 
gressed to such an alarming extent during the past 7 years that only 
a total cessation of all fishing for sockeyes in this section for a 
term of years could have the slightest beneficial effect. The pro- 
posed regulations provide that ‘‘during the years 1920 to 1927, 
both years inclusive, no one shall fish for, catch, or kill any salmon 
from the 20th day of July to the 31st day of July in each year, both 
days inclusive; and during this close time no nets or appliances 
of any kind that will capture salmon may be used in these treaty 
waters * * *,.” This closed period runs concurrently on both 
sides of the line, and while it would have but a very slight effect if 
the salmon were able to reach the spawning grounds in this short 
period, it certainly can have none if the Canadian gill netters are 
enabled to start fishing just about the time the salmon have reached 
the mouth of the Fraser. 

The only hope of rehabilitating the sockeye run—and some well- 
informed observers have grave doubts whether anything will ever 
accomplish this desirable result—is to close the waters of Puget 
Sound through which the sockeyes pass and the Fraser River during 
the months of July and August or such other period as may be neces- 
sary to protect the sockeyes from the time they appear off the capes 
until they have passed beyond the fishermen on the Fraser River to 
all salmon fishing for a period of 8 or 12 years. As the sockeyes 
are 4-year {'sh—1. e., are born and live in fresh water for about a 
year, then go to sea, and are not observed again until they return in 
the fourth year after birth (a small proportion live to 5 years, and a 
vastly smaller proportion to 6 years), spawn on the breeding grounds 
of the Fraser and then die—a closed period of less than 4 years could 
have no appreciable effect, as it would not be a complete cycle in 
the animal's life, while 8 or 12 years, representing two or three cycles 
of their life, might possibly have a beneficial effect, although the 
experiences of the past show clearly that it is much easier to destroy a 
school of fish than it is to restore a much depleted one. 

DECREASE IN HUMPBACK SALMON CATCH. 

Another unfortunate condition has developed as a result of exces- 
sive fishing in Puget Sound of recent years, and that is the heavy 
decline in the catch of humpback salmon. These fish are caught in 
the same apparatus as used for sockeyes. 

For many years the humpbacks came in countless numbers, and 
the fishermen were able to sell but a small part of the catch. Despite 
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this, they persisted in catching them and many thousands were killed 
and thrown away during the years when the run appeared in the 
sound. This ruthless and senseless slaughter finally ea its natural 
result, and about four years ago a heavy decline was observed in 
the catch of that year, and this decline has steadily increased since, 
with the result that to-day there are grave doubts as to whether the 
run can be preserved even in its impaired condition. ‘The only hope 
is that the prohibition of all salmon fishing during the months of 
July and August may be adopted, which would prevent fishing for 
either sockeyes or humpbacks, both of which run during these months. 

PACKS BY CANADIAN AND AMERICAN CANNERS. 

Many people on both sides of the boundary line have been under the 
impression that the American fishermen on Puget Sound have been 
by far the greatest offenders in so far as the quantity of sockeye 
salmon taken has been concerned, but a table * prepared by Mr. 
J. P. Babcock, assistant to the Commissioner of Fisheries of British 
Columbia, does not bear this out. Previous to 1891 most of the fish- 
ing was done by British Columbia fishermen. The table follows: 

r Canadian | American Canadian | American 
Year. waters. waters. Total. Year. waters. waters. Total 

Cases. Cases. Cases. Cases. Cases. Cases. 
TBO Teele se sce + 176,954 5,538 Thy yO ad MNT yiaee meee 62,617 96, 974 159, 591 
TSI SLICE | 79,715 2,954 82,669 || 1908.......... 74, 574 155,218 229,792 
BRGRI HLT Te). 457,797 47, 852 505,649 || 1909.......... 585,435 | 1,005,120] 1,590,555 
PRON sent f | 363,967 41,791 405,758 || 1910.....-.... | 150, 432 234, 437 384, 869 
hOGhe tee ok 395, 984 65, 143 461,127 || 1911..:... = 43 62, 817 126, 950 189, 767 
WBUGetcc cress: 356, 984 72,979 429,963 || 1912.....-.- 2. 123, 879 183, 896 307,775 
LSOZ99 sue. | 860, 459 312,048 1 LI2f5O Gi el GIS ao a'r 2 736, 661 1, 664, 827 2,401, 488 
BOS csirers tape oe 256, 101 252, 000 HOS TOL 1LOA. no oo 198, 183 336, 251 534, 434 
(ae eae 480, 485 499, 646 QSOS TSE LOU eR oe <1 ts 91,130 64, 584 155, 714 
GG ssw SE As | 229, 800 228, 704 458,504 |} 1916...-.-.... 27,394 78,476 105, 870 
AQOLIEU. SEL D5 928, 669 1,105, 096 2,033; 765 || 1917..--..- Shes. 148, 164 411,538 559, 702 
1902s s 26)! sei5 2 } 293,477 339, 556 633,033, |} 1918...---.... 19, 697 50,723 70,420 
Tanger see 204 , 809 167, 211 37280207 | 1GToueeee ese ee 34,063 64, 346 98, 409 
TOOR Te | 72, 688 123,419 196,107 | SS —— 
O05SILE 1G Et | 837,489 847,122 | 1,684,611 | Total..| 8,493,431 | 8,766,640 | 17,260,071 
190658 fej: 183, 007 182, 241 365, 248 | 

1 | 

METHODS OF PREPARING SALMON. 

CANNING. 

EARLY DAYS OF THE INDUSTRY. 

In the salmon industry canning is and has been almost from the 
time of the discovery of a feasible method of so preserving the fish, 
the principal branch. The first canning of salmon on the Pacific 
coast was on the Sacramento River in 1864, when G. W. and William 
Hume and Andrew S. Hapgood, operating under the firm name of 
Hapgood, Hume & Co., started the work on a scow at Washington, 
Yolo County, Calif. The Hume brothers, who came from Maine 
originally, had been fishing for salmon in the Sacramento River for 
some years before the idea of canning the fish had entered their 
minds, while Mr. Hapgood had previously been engaged in canning 
lobsters in Maine, and was induced by the Humes to participate in 

a Fraser River Salmon Situation: A Reclamation Project. By John Pease Babcock. Appendix V, 
Report, British Columbia Commissioner of Fisheries for the year ending Dec. 31, 1919, p. 3. Victoria, 
British Columbia, 1920, 
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order that they might have the benefit of his knowledge of canning 
methods. Thelate R. D. Hume, who worked in the original cannery 
and later became one of the best-known canners on the coast, thus 
describes the plant and the methods employed :¢ 

Before the arrival of Mr. Hapgood (from Maine) the Hume brothers had purchased 
a large scow, on which they proposed to do the canning of salmon, and had added 
an extension to the cabin 18 by 24 feet in area, to be used asa can-making shop. This 
had a shed on the side next to the river for holding any cans that might be made in 
advance of the packing season. A few days after the arrival of Mr. Hapgood (Mar. 
23, 1864), the tools and machinery were packed and put in position. Mr. Hapgood 
made some stovepipe and two or three sheet-iron fire pots, and in a short time was ready 
for can making. ‘The following list of tools and machinery will show how primitive 
our facilities were as compared with present methods: 1] screw hand press, | set cast- 
iron top dies, 1 set cast-iron bottom dies, 1 pair squaring shears, | pair rotary shears, 
1 pair bench shears, 1 pair hand shears or snips, 1 pair 24-inch rolls, 1 anvil (weight 
50 pounds), 1 forging hammer, | tinner’s hammer, 1 set punches for making stovepipe, 
| rivet set, 1 grooving set, 2 iron slabs grooved on one side to mold strips of solder, 1 
iron.clamp to hold bodies of cans while soldering the seams, | triangular piece of cast 
iron about three-eighths of an inch in thickness and 6 inches in length, with a wooden 
handle attached to the apex, also used for holding can bodies in place while being 
seamed. 

The process of canning was as follows: The bodies of the cans were first cut to proper 
size by the squaring shears, a line was then scribed with a gauge about three-sixteenths 
of an inch from one edge, and they were next formed into cylindrical shape by the rolls. 
They were then taken to the soldering bench and one edge lapped by the other until 
the edge met the line that had been scribed and fastened there by being soldered a 
small part of the length to hold them in place for the further purpose of seaming. 
They were then placed either in the iron clamp, which had a piece of wood attached to 
its underside, and held firmly, the clamp heme closed by the operation of a treadle, 
or were slipped on a piece of wood, which was bolted to the bench, while being held 
in place by the triangular hand seamer, which was pressed down on the lap of the seam 
by the left hand of the operator. When this had been done a piece of solder, which 
had been prepared by shaking in a can together with rosin, was placed on the seam 
and melted and rubbed lengthwise of the seam. After cooling the bodies were ready 
for the end or bottom, which operation was brought about -by first cutting out circular 
blanks with the rotary shears, and then placing them in the cast-iron die and bringing 
the handle of the screw press around with a swing with force enough to form up the 
end or bottom. In this operation there were many difficulties, as the ends or bottoms 
would many times stick to the upper part of the die and refuse to come off, and finger 
nails were pretty short in those days. To get the ends out of the lower part of the die 
was not so bad, as a wooden plunger operated by a treadle knocked them out, but some- 
times they were in pretty bad shape. When the bottoms or ends were ready they were 
slipped on the bodies and the edge of the bottom rolled about in a pan of powdered 
rosin until the seam was well dusted. A piece of solder similar in size and preparation 
as used for the side seam was placed in the can. They were then placed on the smooth 
side of the cast-iron slabs, and the operator, with a hot soldering copper shaped to fit 
the circle of the can, melted the solder and by turning the can rapidly soldered the 
full circumference. The output of this can factory was very imperfect, as at least 
one-half of the seams burst, owing to the lack of experience of the manager or want of 
good judgment. 
When the can making was well underway Mr. Hapgood then turned his attention 

to getting the apparatus for canning on board the house-boat. This in the cooking 
department consisted of a kettle made of boiler iron about 36 inches in diameter and 
5 feet in depth, set in a brick furnace and fired from underneath. Alongside was a 
round-bottom, cast-iron pot holding about 60 gallons of water and heated in the same 
manner. These kettles, with a dozen coolers or circular sheet-iron pans with ropes 
attached and with holes cut in the bottoms for drainage, a set of 5-inch blocksand tackle, 
with a sheet-iron fire pot and a scratch awl, completed the bathroom outfit. The 
can filling and soldering room was furnished with a table through the center, where 
cutting the salmon in pieces to suit and the filling of the cans wasdone. On each side 
of the room there was a bench running the full length, on the end of one of which the 
cans were placed to receive the pickle, which was used at that time instead of the small 
quantity of salt that is placed in the cans during the operations of these later days 

eee First Salmon Cannery. By R. D. Hume. Pacific Fisherman, Vol I, No. 1, January, 1904, pp. 
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After the salmon had been cleaned by removing the entrails and washing them out- 
side the covered portion of the scow, they were brought inside and placed on the table, 
and aman with a butcher knife in one hand and a stick in the other, which had a mark 
showing the length of the pieces desired, cut gashes in the side of the salmon as a 
guide and then cut the fish into sections corresponding to the length of the mark on 
the stick. He then proceeded to cut the sections in pieces to suit the cans. Then 
three or four operators placed the salmons in the cans and shoved them along the table 
to where a boy wiped the top edge and passed them along to two others who placed 
tops which fitted inside of the rim, The cans were then taken in wooden trays to 
the bench opposite the starting point, which was fitted with four sheet-iron pots, 
and at the one nearest the entrance to the house on the scow a man put a soldering 
flux on the top edge, which was made by adding zinc to muriatic acid, and then with 
a pointed soldering copper and a stick of solder melted the solder until a small portion 
could be drawn around the groove formed by the edge of the can and the bevel of the 
top. From there the cans were taken to the other parts of the bench, where two men 
finished soldering the head in, and then taken to the third man, who soldered, or, as it 
was called, buttoned, the end of the seam lap. The cooking department or bathroom, 
as it was called, was separated from the filling and soldering room by a partition. 
The cans were shoved through a hole in the partition. 

At this time the process was a secret. Mr. Hapgood did the cooking and all the 
work done inside, no one but a member of the firm being allowed to go in. This 
rivacy was continued until the firm moved to the Columbia River, and, the labor 
ecoming too arduous for Mr. Hapgood to perform alone, a boy by the name of Charlie 

Taylor was taken in as an assistant. * * * 
But to return to the original proposition: When the filled cans had been soldered 

and entered the bathroom they were put in the coolers and lowered into the cast- 
iron pot, one cooler of cans being cooked at a time. The cooler was lowered into the 
boiling fresh water until the cans were submerged to within 1 inch of the top ends and 
left to cook for one hour; then they were hoisted out and the vent holes in the center 
oi the top soldered up, after which they were dumped into the boiler-iron kettle, 
which held a solution of salt and water of density sufficient to produce, when boiling, 
a heat of 228° to 230° F. They were cooked in this solution for one hour and then 
taken out of the kettle with an iron scoop shaped like a dip net, with a wooden handle 
about 6 feet in length. They were dumped into a tank of water on the other side of the 
partition which separated the bathroom from the packing room through an opening 
in the partition, receiving many a bump and bruise in the operation. Then they 
were washed with soap and rag to remove the dirt and grease, each can being handled 
separately. When this was done they were piled on the floor of the packing room 
and in a few days were painted with a mixture of red lead, turpentine, and linseed 
oil, for at that time buyers would have no canned salmon, no matter how good the 
quality, unless the cans were painted red. 

When packs of 10,000 to 15,000 cases were made in a season 
only the absolutely essential machinery was used, the rest of the 
work, such as cutting and cleaning the fish and placing them in the 
cans, being done by hand. When larger canneries were constructed, 
especially in Alaska, where labor is expensive and difficult to obtain, 
the greater part of the workmen having to be brought up from the 
States, machinery to do as much as possible of the work became 
absolutely essential. The inventive genius of the country came to 
the rescue and one by one machines for cutting, sliming, and 
cleaning the fish, filling the cans, putting the tops on, and washing 
them were invented and put into use, while automatic weighing 
machines were produced and extensive improvements and alterations 
were made in the machines previously in use. There are to-day 
many large manufacturing establishments which devote all or the 
greater part of their facilities to furnishing machinery and supplies 
to this giant branch of the salmon industry. 
When salmon canning was in its infancy, a pack of from 150 to 200 

cases was considered a good day’s work. Now it is not an uncommon 
occurrence for a cannery to turn out from 2,500 to 4,000 cases in one 
day, and there are a number which have even greater capacity. 

11312°—21——_8 
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The usual method of figuring the capacity of a salmon cannery is 
by the number of lines or units employed. The machinery arranged 
so that the fish pass through all the operations from filling to double 
seaming is known as a line, and the capacity is based upon the number 
of these lines in use in the plant. 

During the height of the salmon run, a cannery is an exceedingly 
busy and interesting place, and a description of the methods used at 
the present time will show the giant strides the industry has made 
since the days of Hapgood, Hume & Co. 

HANDLING THE SALMON. 

At convenient spots near the fishing grounds large scows and 
lighters are anchored and the fishing crews deliver their catches 
aboard these, the tallyman on each scow keeping a record and giving 
the crew a receipt. Men fishing near the cannery deliver their catch 
alongside. Steamers and launches are used to tow out empty scows 
and ‘bring in those filled. In the old days the fish were pitched by 
hand into bins on the wharves, but this laborious Tothotl has been 
superseded by the use of an elevator, which extends from a short dis- 
tance above the top of the wharf to the water’s edge, provision being 
made for raising or lowering the lower end according to the stage of 
the tide. This elevator is slanting, and is made of an endless chain 
operating in a shallow trough. About every 2 feet there is attached 
to the chain a crosspiece of wood. At the top of the elevator are 
chutes which deliver the fish at various convenient spots on the 
cutting-room floor. 
A recent invention, which is rapidly coming into use, is the un- 

loading scow. ‘This is a scow divided by kid boards into compart- 
ments. On the side is an opening which, when not in use, is closed 
by planks dropped into grooves. The filled scow is run alongside an 
elevator with a flaring mouth box at the lower end. A chute is 
placed between the scow, dae the door, and the elevator, the 
door opened, and the fish allowed to slide by gravity into the box, 
then up the elevator to the fish floor. As one compartment is emptied 
another is attacked by removing the partition boards, and so on until 
the scow is empty. Should the fish stick, a hose with running water 
is run a foot or more down into the pile, which loosens the fish and 
causes them to move freely. By the use of these scows the fish are 
unloaded in a very short time, with but little labor, and are not 
marked by pew holes, as under the old method. 

If the salmon have been in the scows for from 20 to 24 hours they 
are used as soon as possible after being delivered at the cannery; 
otherwise that length of time is usually allowed to elapse, the can- 
nerymen claiming that if not allowed to shrink the fish will be in such 
condition that when packed much juice will be formed, and light- 
weight cans will be produced. The danger of canning fish phat are 
too fresh, however, is of minor importance as compared with the 
tendency in the other direction. 

Before dressing the fish a stream of water is kept playing over them 
in order to remove the dirt and slime, after which men with pews 
separate the different species into piles. 
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FIG. 29.—CUTTING SALMON INTO PIECES OF A SIZE TO FIT THE CAN. 
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DRESSING. 

A number of the small canneries still use the old hand method of 
dressing the fish, and in such places the selection of the butchering 
or dressing gangs is of prime importance. ‘Two men constitute a 
“butcher's gang,’ and the number of these gangs is deyendent upon 
the output of the plant. Boys place the fish, with the head out, 
upon the cutting tables. One man cuts off the heads, and is followed 
by another who removes the fins, tails, and viscera. The offal is 
thrown into a chute, whence it passes into the, water under the 
cannery or into a scow moored underneath, while the dressed fish is 
transferred to a tank of water, to be scaled, washed, and scraped. 
It is then passed to another tank of water, where it receives a second 
washing, scraping, and final brushing with a whisklike broom, which 
removes any ftal, blood, and scales that were overlooked in the first 
washing, after which it is removed to large bins on either side of the 
cutting machine. 

The most useful cannery inventions in recent years have been of 
machines for doing the work of the dressing gangs. The one com- 
monly known as the ‘‘Iron Chink,” now in general use in canneries 
where such machines are employed, was first used in 1903 at Fair- 
haven (now Bellingham), Wash. It removes the head, tail, and fins 
and opens and thoroughly cleans the fish ready to cut into pieces for 
the cans. By the use of these machines the dressing gang is almost 
entirely done away with, dispensing with 15 to 20 men. This same 
machine is now so sirenpell that the fish after dressing are also 
‘“‘slimed;”’ i. e., the thick mucus covering the skin removed, and the 
inside of the fish cleaned. 

CUTTING. 

The usual method of cutting the salmon is by a machine. This is 
poy a large wooden cylindrical carrier, elliptical in shape, thus 
aving a larger carrying capacity. Ledges or rests on the outside 

the length of the carrier are wide enough to hold the fish, and are 
slit in cross section through the ledges and outer casing to receive 
the gang knives. The latter are circular, fixed on an axle at the 
proper distances apart, and revolve at the highest point reached by 
the carrier and independently of the latter. The carrier and gang 
knives are set in motion, each revolving on its own shaft. As a rest 
on the carrier comes to a horizontal position, men stationed at the 
fish bins lay a fish on each ledge as it passes. Thence it is conveyed 
to the revolving gang knives and, after being divided, passes through 
on the downward course, sliding off the rest into the filling chute. 
The knives in these machines are so arranged as to cut the fish 
transversely in sections the exact length of the cans to be filled. 

The rotary cutter shunts the tail pieces to one side, and these are 
carried by means of a chute to baskets. The tail pieces are generally 
canned separately. As the tail portion is much smaller, with less 
meat, it can not be placed in the cans with the middle and head 
sections without detracting from their value, but if packed under a 
distinct and separate label, as is now done, there is no reason why 
the tails should not supply the demand for a cheap grade of fish. 

In some of the smaller canneries, especially in fuga packing flat 
cans, the gang knives are worked by hand. In this case, the knives 
are not circular, but elongated or semicircular in shape, tapering at 
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the outer ends. They are mounted on an axle having a large iron 
lever at one end, and when this lever is raised the ends of the gang 
knives are thrown up and back. The fish is then placed in position 
under them and the lever pulled forward, the knives, with a scimitar- 
like movement, dividing the fish. 

The original method of cutting was by means of a long knife 
wielded by a Chinaman who stood at a regular butcher’s block. 
Although his strokes were incredibly quick, the rotary cutting 
machine is a vast improvement over the old way. 

SALTING. 

Every can of salmon is seasoned with one-fourth of an ounce of 
salt, which, to insure uniformity, is added by mechanical means. A 
table is used, in the top of which are holes equal distances apart. 
On the underside of the top is a sheet-iron plate, with an equal 
number of holes, which slides in a groove at the sides, and is worked 
either by a hand or foot lever. Just below is an open space large 
enough to accommodate a tray holding 36 or 48 cans. A workman 
stands in front of the table and slides a tray of cans into the open 
space. He then throws a quantity of salt upon the table and im- 
mediately scrapes this off with a thin piece of wood, each hole being 
filled in the operation, and the salt being prevented from falling 
through by the iron plate underneath. The lever is then pressed, the 
iron plate moves forward until the holes in it are directly under the 
holes in the table top, when the salt drops through into the cans. 
This operation can be repeated four or five times in a minute. Most 
canneries now use a small salter attached to the fillmg machine and 
this deposits the required amount in the can as it is passing by on 
its way to be filled. 

FILLING THE CANS. 

Most canneries now use filling machines for all sizes of cans, al- 
though a few, more particularly those packing flat and odd-sized 
cans, still fill by hand. 

The filling machine consists of a chute with a belt to which are 
attached wire racks about 4 inches apart, set at an angle to prevent 
the salt from spilling out, into which the salted cans are fed from the 
floor above and pass into the machine. At the same time the divided 
sections of salmon. pass down another chute into the mouth of what 
looks like a hand coffee mill. They pass through here down a smaller 
chute and are forced by two dogs into a receptacle through which 
the plunger, or filler, passes. Here the plunger comes opposite the 
open mouth of the empty can, which when it reaches this point is 
caught by a clasp or hook and held in front of the plunger, which is 
immediately thrust forward through a chamber filled with salmon, 
cutting the fish longitudinally and at the same time filling the can. 
The next movement forces the can out upon a table. When running 
at full speed, one of these machines will fill about 80 cans a minute. 

On being released by the clamp and rolling upon the table they 
are righted by a workman and pushed onto an endless belt, upon 
which they pass into the weighing machine. _ If of the proper weight, 
they pass through this machine, but if below the required weight 
the cans are shunted to one side, where workers add the quantity of 
fish needed, a supply of small bits being kept at hand for this pur- 
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pose. Generally the cans overrun in weight, frequently as much as 
2 or 3 ounces. Occasionally a can is weighed on a small balance 
scales in order to see that the machine is in perfect adjustment. 

After passing the weighing machine any bones and scraps of flesh 
which may be sticking up out of the can are clipped away by workers 
armed with scissors. 

In the hand method the fillers stand on each side of a long table 
with a trough running down the middle from end to end. This is 
filled with the cut pieces of salmon, and the fillers, usually women 
and children, put large pieces into the cans at first and then smaller 
pieces to occupy the vacant spaces. 

From the weighing machine the cans pass to the clinching machine, 
which attaches the top of the can loosely to the body in such a way 
that it allows the air in the can to escape, yet prevents the fish from 
coming in direct contact with the steam of the exhaust box. Also 
the water resulting from the condensation of steam, which accumu- 
lates in the exhaust box, is kept from entering the can and thus 
bleaching the flesh. 

In many plants the cans are washed by jets of water or steam 
directed against them in a closed box as they are passing from the 
clincher to the exhaust box. 

The cans then pass into a steam exhauster, consisting in one type 
of a box about 30 feet in length, in which are three endless-chain belts 
running side by side. Under and over each belt are steam coils, and 
under each of the lower coils are single pipes, which through small 
holes throw jets of live steam upon the coils, creating an intense 
heat. The cans pass along the first belt, are then transferred to the 
second belt, on which they return to the entrance of the box, whence 
they pass to the third belt, and continuing along this to the end 
pass out to the double seamer, the whole operation occupying from 
5 to 15 minutes, preferably 15. One style of exhauster has 10 ovals 
formed by the pipe, and the cans pass along these from side to side 
of the exhauster until discharged at the far end. Another type is 
formed of a long tube through which the cans pass and are heated by 
perforated steam pipes. Upright exhausters, in which the cans travel 
along a spiral, are also in use. By this means the contents of the can 
are heated and the greater part of the air exhausted, which is the 
object of the first cooking in the retort under the method formerly in 
general use. In Alaska, where 1-pound tall cans form the bulk of the 
pack, the cans are exhausted at a temperature from 206° to 212° F., 
210° being the favorite. 
A recent invention, which the inventor claims will do away with 

the steam exhaust box, and thus save a large amount of valuable 
floor space in the canning ‘“‘line,”’ is the power vacuum pump, known 
as vacuum exhausting machine, by means of which air is exhausted 
from the cans, accomplishing the same purpose as the steam exhaust 
box. Some of these machines have been in active use for several 
seasons, with most satisfactory results. 

Leaving the exhauster the cans pass to the double seamer, which 
fastens the cover on tightly with a double seam or crimp. It should 
be stated that no solder is used in attaching the top on the can, ‘the 
curled flanges of the cover being coated around the outer edge with 
cement or other sealing fluid to take its place. Solder, however, is 
used in joining the side seam of the can, this being done when the can 
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is manufactured. The cans then leave the machine on an endless 
conveyer, pass through a machine which washes the outside of the 
cans, and thence to the men who transfer them to the coolers, which 
are immediately placed upon the trucks and run into the retort for 
the one cooking they are to receive. By the use of these cans the 
soldering machine used in the old-style method is done away with. 
It also does away with the first cooking and the subsequent venting 
and soldering, a saving both in labor and time conaante 

COOKING. 

The processing time varies in each district and sometimes for each 
species. In Alaska 1-pound tall reds, cohos, chums, and pinks are 
generally cooked from 90 to 120 minutes, at 12 to 18 pounds pressure 
and at a temperature of 242° to 248° F. One-pound flats and half- 
pound cans are generally cooked about 10 minutes less time. Owing 
to their larger bones, king salmon are generally cooked from 10 to 20 
minutes longer than the other species; steelhead trout also. 

On Puget Sound 1-pound tall sockeyes, cohos, and pinks are gener- 
ally cooked for 90 minutes at a pressure of 10 pounds and at a tem- 
perature of 240° F. Halves and 1-pound flats are generally cooked 
at the same temperature but for only 80 minutes. Chum talls are 
generally cooked for 105 minutes at a pressure of 10 pounds and at 
a temperature of 240°; while spring or king salmon are cooked for 
120 minutes at a pressure of 10 pounds and at a temperature of 240°. 

It is the custom at all canneries, no matter what the system, to 
allow about 5 minutes at the beginning of the cooking to work up 
the required heat of the retort, and when cooking is completed there 
is a like period for reducing the temperature and pressure before 
opening the doors. The cooking times given above are exclusive of 
the two 5-minute periods noted here. 

It should be distinctly understood that the processing times noted 
are only approximate. The condition of the fish, the weather— 
whether hot or cold, rainy or dry—etc., all must be taken into account. 
The canner can not go far astray, however, if he keeps generally 
within the narrow margins noted above. In the early days much 
secrecy and mystery was thrown about the cooking, and the work 
was carried on in a separate room, known as the ‘ bathroom,” 
under lock and key. The first cooking was done in common tubs. 
The early retorts were made of wood. Later, round iron kettles 
were substituted, nearly one-half consisting of cover, and round 
crates were used for holding the cans. At the present time only 
rectangular horizontal iron or steel retorts are used, and access to 
these is had by means of miniature railroad tracks. 

For many years cannery men believed that the double cooking of 
salmon was absolutely necessary, but in 1898 F. A. Seufert, at his 
cannery on the Columbia River, at Seuferts, Oreg., a short distance 
above The Dalles, discarded this idea, and has since used a one- 
cooking method. By the new process the cans are tested for leaks 
after the center hole in the top is soldered up, as before, and are left 
in the retort 70 minutes at 245° F. and 12 pounds steam pressure. 
According to its originator, this method saves more than one-half 
the labor in the bathroom, saves nearly one-half the labor in washing 
the cans after cooking, and also better retains the color of the fish. 
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REPAIRING CANS. 

Imperfect cans which are discovered after cooking and are repaired 
at once and whose contents are recooked are still very good, the only 
difficulty being that by blowing or venting them a second time they 
lose weight. The above goods usually go in with the regular pack 
of their kind and are not classed as regular ‘‘do-overs.”’ The latter 
were generally defective cans, which, owing to pressure of other work, 
could not be repaired until considerable time ee elapsed, by which 
time decomposition had set in. The cans which can not be repaired 
immediately are now thrown onto the cannery dump. 
On coming from the retort the coolers are lowered into a bath 

of lye, or, as in some canneries, the cans are run through such a 
bath on an endless belt, which, with the aid of a slight rinsing and a 
few rubs with a brush over the top, removes from the can all the 
rease and other material. The belt then passes them into another 

bath where the lye is washed off in hot fresh water. The cans then 
go to the cooling room, where a stream of water is played upon them, 
or during rainy weather are placed out of doors upon the wharf, and 
there allowed to cool, in order to stop the heat inside the can from 
continuing to cook the fish. In some canneries the lye bath before 
cooling is dispensed with, as the earlier washings are supposed to 
have cleaned the cans. 

The top and bottom of the cans contract in cooling, and for several 
hours a sharp popping noise is heard. Here, as in nearly every proc- 
ess through eh they pass, the cans are again tested, this time by 
tapping the tops with a small piece of iron about 6 inches long, or, 
sometimes, a 12-penny nail. The sound conveys to the ear of the 
tester an unmistakable meaning as to the condition of the can, and 
the faulty cans that escape notice during the other tests are almost 
invariably found in this one. 

LACQUERING. 

A common custom in the salmon-canning industry, but one 
that is not common in the canning of vegetables, fruits, etc., is that 
of lacquering the cans. This idea of protecting the can on the 
outside has been followed from the very beginning, for two reasons: 
(1) That the English market which, at that time especially, absorbed 
the greater part of these goods insisted on their shipments being 
finished in this way, and (2) from the fact, as these canners speedily 
found out, that if they did not protect their cans in some way enor- 
mous losses through rust would ensue. 

The first experiment of this nature was to paint the cans by hand 
with red paint, treating each singly. Next a.composition of logwood 
extract and alcohol was tried, which, however, did not produce satis- 
factory results for a very plain reason—the can was dyed instead of 
being lacquered. The next attempt was to varnish the cans with a 
japan varnish reduced with alcohol, but this was found to dry too 
slowly for speedy handling. After extended experimentation the 
quick-drying brown lacquer of the present time was evolved, which 
carries asphaltum in the form of an asphalt varnish as its base, this 
being supplanted in some cases by gilsonite. This lacquer can be pro- 
cured in either a heavy or light body, is generally reduced with ben- 
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zene or gasoline, and is applied according to the requirements of the 
market, which in some localities demands a heavy coating and in 
others a much lighter finish, the latter giving a rich golden brown 
color. Some experiments have also been made in using brighter col- 
ored lacquers for this work. Several of these, made to give a bright 
golden, copper, or other color, are extremely attractive in appearance, 
while at the same time protecting the tin against rust quite as well 
as the brown. 

The industry soon outgrew the hand method of lacquering, and the 
process which for a number of years was universal in the trade and 
is still used by some canneries succeeded it. For this there are a 
number of rectangular box vats about 40 by 80 inches and 18 inches in 
depth, the number varying with the capacity of the cannery. ‘These 
are usually lined with galvanized metal and provided with a grid- 
iron-shaped iron frame, hung from a windlass or other tackle for 
lifting or lowering from top to bottom of the vat. The cans are 
loaded on this gridiron, being placed in an inclined position to allow 
the draining of the lacquer, and are lowered in the vat sufficiently to 
submerge them in the lacquer with which the vat is charged to a 
depth of 7 to 10 inches. The loaded gridiron is then raised to the 
top of the vat and the cans allowed to drain and dry before piling. 
This method, while being more effective in regard to the volume of 
work, was still of necessity a very slow and tedious operation. In 
damp or rainy weather, especially when it is not possible to open 
warehouse doors and windows, the gas arising from a number of 
these vats makes effective drying almost impossible. 

Another principal objection to this method of lacquering, which 
applied also to all earlier attempts, was the impossibility of obtaining 
an even coat of lacquer when the can was allowed to dry in any 
stationary position. There was also a large waste by evaporation. 

Notwithstanding repeated efforts at invention, however, it was not 
until 1901 that an effective machine for handling this difficult work 
was put on the market. The apparatus now in use by a number of 
canneries receives the cans on a revolving wheel fitted with rests for 
holding them while passing through the lacquer bath. From here 
they roll upon an endless chain which revolves the cans as they pass 
through a long box in which a hot blast dries them before they reach 
the end of the machine. The rotating or rolling motion given to the 
can after the lacquer bath, preventing the lacquer from draining to 
and consequently accumulating on any part of its surface, also has 
the effect of distributing the lacquer evenly and results in a clean 
and neatly finished can. The air blast facilitates the work of drying 
to such an extent that it requires only about two minutes after being 
deposited on the drying bed of the machine for the cans to be ready 
for handling, while the quantity of cans which can be handled in a 
day is vastly greater than by the old method. 
A few flat and oval cans are not lacquered, but are protected from 

rust by wrapping in tissue paper, over which the label is placed. 
Several of the largest operators have stopped lacquering the 

sides of the cans, depending upon the label to protect this portion 
from rust. Enameled ends are used, and, as these are bought from 
can makers, these operators are thus enabled to get away entirely 
from the dangers of lacquering. 
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FIG. 33—SALMON ON THE FLOOR OF THE FISH HOUSE. 
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LABELING. 

While machines have been made for this purpose, and some of 
them are in use, the work is usually done by hand. A number of men 
or women seat themselves about 4 feet apart in front of the pile of 
cans. Each man has in front of him a package of several hundred 
labels, and by bunching them on a slant so that successive margins pro- 
trude beyond each preceding, he can apply paste to the entire number 
with one stroke of the brush. A can is placed on the label, is quickly 
rolled, and the label is on much quicker than one can tell it. Each 
man places to his right the cans he labels, forming a pile of length and 
width equal to his unlabeled pile, and when the entire lot has been 
labeled it has been shifted only about 4 feet. Cans of fancy brands 
of salmon put up on the Columbia River and in the Puget Sound 
region are wrapped in colored tissue paper before the label is put on. 
Cartons similar to those used by the sardine packers would make good 
containers for fancy brands and would be much cheaper than the 
present method, 

Some of the canners now have their labels lithographed directly 
on the tin, and the whole covered with a transparent la quer. 

Several attempts have been made to popularize salmon packed in 
glass and porcelain jars, and while these have met with some favor, 
it was not sufficient to warrant a continuance of the practice for any 
length of time. But few are being so packed at the present time. 

BRANDS. 

A very important feature of the canning industry is the selection 
of appropriate brands or labels for the various grades of salmon. 
Each company has a number of these, which it has acquired either 
by designing them or by absorbing another company which owned 
them. <A well-known brand has a value in itself and sometimes is 
a very important asset. A company will sometimes market a con- 
siderable part of its product in one section, and here, where the 
consumer has become familiar with the brand and pleased with the 
contents of the can, he will ask for and accept no other, despite the 
fact that the latter might be, and probably is, the equal of the 
product he has been using. | 

For many years but few salmon canners appreciated the value of a 
can label, and it has taken some bitter experiences to drive home to 
the rest that a properly designed label placed upon good goods and 
the owner protected in its use by the law has real value, just as much 
as boats, nets, buildings, machinery, or the thousand and one material 
things required to carry on the business. 
A free trade definition of a label would be that it is an artistic 

representation or intellectual production, stamped directly upon an 
article of manufacture, or upon a slip or piece of paper or other 
material, to be attached in any manner to manufactured articles, to 
bottles, boxes, and packages contaiming them, to indicate the contents 
of the package, the name of the manufacturer, or the place of manu- 
facture, the quality and quantity of the goods, directions for use, ete. 

Labels are subject to the copyright law and should be registered 
before use or publication. If not registered, there is no protection 
in law against infringement. The continued use of a label, however, 
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will give the person so using a certain proprietary right in it, which 
can be enforced in a court of equity and may be defended by injunc- 
tions, which will generally be granted. Such proceedings are expen- 
sive, annoying to a busy man, and at best will protect one only after 
at least a certain amount of damage has been done, and it is far safer 
to avoid this by registering the label at the time of issue, which will 
give one the further advantage in that a description of the character 
and quality of the article labeled can be set forth, which will, to a 
certain extent at least, be protected with the label. 

The commercial value of a label and name is represented by the 
more or less general demand for the goods protected by it. In the 
canned-salmon industry, as in that of other food-packing industries, 
certain labels, through the good quality of the goods marketed under 
them and the publicity created for them, have become of very con- 
siderable value to the owners. A case in point is the label Royal 
Crown, owned by the late R. D. Hume. This was one of the earliest 
brands marketed in England, and some years later a certain Liver- 
pool firm of salmon handlers paid Mr. Hume the sum of $10,000 for 
the exclusive right to its use in England. 

In designing a label there are several things which should be borne 
in mind. It should bear an easily remembered name and design; a 
name difficult of pronunciation should be avoided at all costs. For 
many years glaring red labels have been popular, but the success met 
with by those using more subdued and artistic designs and coloring 
indicates that the public appreciate them more than they do the 
older and coarser types. The design should be as simple as possible, 
as experience has demonstrated that, a simple form—so s mple that 
it can be fully understood by a mere glance—will gain by regular 
repetition, while a more complicated design will lose in this process. 
A good many now in the business still remember the small label 

that was used on salmon cans before 1870. Labels about 3 by 5 
inches in size, printed in one color, on white or colored newspaper, 
served merely the purpose of distinguishing cans, telling contents 
and manufacturer, and were without commercial value. About the 
year 1870 a few canners commenced to import from the East and 
Europe full-sized labels, i. e., labels that went all around the can. 
These were called by some “Pennington” labels, as a firm of that 
name supplied quite a number of them. 

For some years they were used for the best grades only. They 
were printed in four and five colors, the design showing invariably 
a number of panels of different shapes and sizes. The lettering was 
not always plain and sometimes even intentionally irregular and 
puzzling. The colors were placed side by side, in boldest contrast, 
without any attempt to harmonize them. 

It was soon discovered that the highly colored panels, while strik- 
ing, lost all effect when massed on the retailer’s shelves, and the 
different brands looked so much alike that the individual designs 
could not well be remembered by the customer, the only really dis- 
tinctive feature being the name, and that was generally printed so 
small and indistinct that it could not be readily seen at a distance. 

To remedy these defects, the designers soon reduced the number of 
panels and subdivisions, increasing meanwhile the size of the remain- 
ing ones and filling them with distinctive designs, still colored as 
simply as before, with no attempt at blending of colors. The back- 
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ound, at first perfectly plain, commenced to show patterns more or 
ess complicated, and at times quite pretentious, so as to take away 
from the design proper. 

Gradually the panel design disappeared. _ In place of it some showed 
one continuous picture on the label, which was very unsatisfactory 
and soon disappeared, as only a fraction of the picture could be seen 
at one time. Others had two subdivisions, one showing the name of 
the brand with its illustrations, occasionally used as a trade-mark, 
the other showing the article packed in the can, both named and 
illustrated. Unfortunately, these subdivisions were so large that 
the roundness of the can prevented one from seeing the picture as a 
whole, but this was soon remedied by making the subdivisions nar- 
rower and filling in between with directions, weight of contents, etc. 

From this point on the general plan of labels underwent few changes 
except that the work, both of the artist and pressman, improved 
wonderfully, some of the labels now designed and printed being 
real works of art. 
Up to a few years ago one of the most serious evils in the trade 

was the use of misleading and lying brands. The high-grade product 
would almost invariably be correctly and fully branded, but ‘‘chums”’ 
and ‘“‘pinks’”’ were usually branded as ‘‘Fresh salmon,” ‘‘Ch ice 
salmon,” etc., which would deceive all persons but those well ac- 
quainted with the industry. ‘‘Do-overs,” and very poor fish, were 
usually marketed under a brand which bore the name of a fictitious 
company or of no company at all. 
The passage of State laws of varying degrees of efficiency govern- 

ing the branding of salmon helped slightly to remedy this condition 
of affairs, but it was not until the pure food and drugs act, approved 
June 30, 1906, was put into force by the Government that any radical 
improvement was noticeable. At the present time but few mislead- 
ing brands are in use. 

BOXING OR CASING. 

A case of salmon generally contains 48 one-pound cans or their 
equivalent, 1. e., 24 two-pound cans or 96 half-pound cans. Some 
canneries pack their half-pound cans in cases of 48. These cases are 
usually made of wood and cost from 9 to 11 cents each knocked down. 

CAN MAKING. 

Some of the canneries in the coast States and Alaska purchase their 
cans ready-made, but the usual method is to purchase the sheet tin 
and make up the cans in the canneries. This is especially necessary 
in Alaska, as it would be impossible to find room on the cannery 
ships for such a bulk as they would make in addition to the other 
supplies necessary. Furthermore, the making of cans provides work 
for a large part of the crew, otherwise unemployed while the rest are 
getting ready the other necessary paraphernalia. The work is done 
by machinery and occupies several weeks’ time. 

Of recent years the objection to the great amount of space occu- 
pied by the cans when shipped by freight has been overcome by mak- 
ing the body of the can, pressing it flat, and shipping it in this com- 
pact shape along with the ends. At the cannery is a machine for rim- 
ming the flattened body into a round shape once more, when the end 
can be put on with the regular double seamer. 
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CANNING SMOKED SALMON. 

A number of ventures in the line of canning smoked salmon have 
been made on this coast, but most of the pioneers were not content 
or able to invest the amount of capital needed and wait the time 
required to create a demand for such products, and soon quit. 

One of the leading British Columbia packers, H. Bell-Irving & Co., 
some years ago put up in cans some pink salmon which had been 
treated to an artificial smoke in a vat, and these are said to have 
made a favorable impression in Australia. Another canner operat- 
ing on the Fraser River smoked pink salmon, and then, cutting them 
to the proper length, packed them dry in half-pound cans. 

In 1908 the Columbia Canning Co, put up at its cannery on Chilkoot 
Inlet, Alaska, some smoked salmon which had been shaved into thin 
strips like dried beef. These, called ‘“Flaxamo,’’ were packed in oil 
and were very good, especially in making sandwiches. 

In 1915 two companies began in Seattle the smoking, slicing, and 
canning of coho and king salmon. These were put up in oblong flat 
cans of various sizes, similar to sardine cans, 24, 44, and 74 ounces, 
respectively, while for a special trade a 74-pound can was also packed. 
These fish were cut quite thin, about 40 to 50 slices to the pound, and 
were packed in hermetically sealed cans with Bre a oil. The 
fish were all hard smoked before slicing and canning. 

The same companies are also putting up kippered salmon in cans. 
Salmon loaf, made by mixing salmon with flour and various other 

ingredients, thus producing a paste, is also being canned by several 
packers. 
A straight salmon paste, made solely from the flesh of the salmon, 

and mixed with oil and spices, is being manufactured by one of the 
leading packers. 

HOME CANNING. 

At a number of places along the coast it has become the custom for 
the thrifty housewives to do a little home canning of saimon for winter 
use when the fish are abundant and cheap, and they find canning 
salmon as easy as canning vegetables and fruit. The fish are dressed, 
skinned, and the backbone removed. It is then cut into transverse 
strips of a size to fit either a pint or a quart glass jar, whichever is to 
be used. The jars are then filled with the pieces, salted to taste, the 
rubber ring put on, after which the can cover is put on loosely so that 
the steam may escape. Strips of thin wood are placed at the bottom 
of a kettle or wash boiler and the cans set down on them. Enough 
cold water is then poured into the kettle to bring it up to within about 
2 inches of the top of the cans. The kettle is then put on the stove 
and, after it comes to a boil, note is made of the time, and the cans are 
cooked from one and one-half to three hours. There seems to be a 
great variation in the time of cooking on the part of the operators. 
Some even cook only one hour, but these generally use a preservaline. 
About three hours seems to be the best time, as the bones are then 
uite soft. At the end of the cooking period the tops are tightened, 

the kettle removed from the stove, and the water Fadi cans allowed to 
cool in the kettle. 

Portableretortsand hand doubleseamers arenow available for house- 
hold use, and as a result many are using tin cans as containers. A re- 
cent improvement on the double seamer permits of the use of a tin con- 
tainer three times, thus materially reducing the heavy expense for cans. 
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FIG. 36.—AN INDIAN SALMON DRYING RACK, BERING SEA, ALASKA. 

FIG. 37.—THE BARONOVICH SALMON SALTERY; THE OLDEST SALTERY IN ALASKA, 
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INSPECTION OF PLANTS PACKING CANNED SALMON. 

For some years there has been a desire on the part of a majority 
of the salmon canners for some form of inspection of the plants 
and of the pack made. The widespread suspicion that the salmon 
pack of, 1918 was considerably below standard, which suspicion 
resulted in heavy monetary loss to the packers, gave a great 
impetus to this desire. The National Canners’ Association, an 
organization composed of the majority of the canners of the United 
States, a few years before, at the request of the sardine canners of 
Maine, organized them into the sardine section of the association, 
and by an assessment of a small sum per case raised sufficient funds to 
piivide an ogc HOD service to see that the plants were put into and 
ept in a satisfactory sanitary condition and also to inspect the goods 

packed and, if they were up to the standards fixed in advance, to affix 
to the cans Mitable certificates attesting this. 

At its annual convention in 1919 the association decided to ex- 
tend a similar service to any other section willing to assess itself 
to pay the necessary expense. In explanation of its plan the asso- 
ciation issued the following circular shortly after the convention 
had adjourned: 

1. This service is installed by the National Canners’ Association, with which a 
direct contract is made by each canner. 

2. It runs for a term of three years and is applied in States or local territories where 
similar conditions are to be met. 

3. The cost of the inspection is paid by the canners in the territory named through 
an assessment which, in the past, has been collected by the can companies with 
which each canner deals. This cost is added to the can invoice, and is remitted by 
the can companies to the treasurer of the National Canners’ Association each month. 

4. In order to meet the preliminary expenses of the inspection before the regular 
fund becomes available, each canner who signs a contract will pay into the treasury 
of the National Canners’ Association, within 30 days after signing the contract, an 
assessment of one-half cent per case on his pack of 1918, on the commodities to be 
inspected. Should the total sum raised during the season be greater than the expenses 
of inspection during the season, a refund of all or a portion of the one-half cent per 
case will be made after a small sum is reserved to maintain a consistent surplus. 

5. The treasurer of the National Canners’ Association distributes this money to 
the local sections where the money is to be spent. 

6. The National Canners’ Association has no profit in this inspection—its only 
requirement being that each canner under inspection is a member of the association, 
and pays the membership and general dues. 

7. A director or supervisor of inspection is appointed by the National Canners’ 
Association who in turn appoints his assistants. The salaries of the director or su- 
pervisor and his assistants are fixed by the National Canners’ Association which works 
in harmony with the judgment of the advisory board. The director or supervisor 
must be a man of superior ability, preferably one with scientific training. He must 
also be a good executive. 

8. The director or supervisor acts in conjunction with the advisory board which 
may consist of five, seven, or nine members. This advisory board is elected by the 
canners in the States or Territories covered. The duties of this board are what its 
name implies, “advisors.” In point of actual experience, it is found this advisory 
board is able to settle all practical disputes and misunderstandings which may arise 
under this method of inspection. There is always a final appeal to the executive 
committee of the National Canners’ Association. 

9. The National Canners’ Association does not promise or guarantee to issue cer- 
tificates of inspection, but in territories where inspection has existed, the certificates 
have been issued on products which merit the same. It should be distinctly under- 
stood, however, that this does not form any part of the contract. 

10. The cost in territories where inspection has been applied has been one and 
one-quarter to two cents per case. It 1s impossible to advise in advance definitely 
what the cost will be, as the local conditions differ. It should be borne in mind that 
there must always be a sufficient number of inspectors to protect the inspection, and 
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if canners are widely scattered, this, as a matter of course, will increase the number 
numerically—not in proportion to the pack. 

11. The inspection covers sanitation in plants, quarters for employees, and sani- 
tation of the product. It is also proposed, as the work progresses, to apply inspection 
to the character of the raw product, and grading of the same. This grading on staples 
will be worked out on recommendation frcm the advisory board, which will be har- 
monized so as to give a uniform grade to each product through the entire country. 

12. In localities where inspection has been installed, local laboratories purchased 
and financed by the funds for inspection, have been found most useful. These 
laboratories furnish prompt facilities for canners for testing their product and working 
out manufacturing problems which come up during the activities of the canning 
season. These laboratories are established and work in harmony with the research 
laboratories of the National Canners’ Association, Washington, D. C. 

13. This inspection can well be made the basis of a consistent publicity advertising 
campaign, should the industry adopt it generally, in time to guarantee its working 
satisfactorily during the canning season of 1919. The present plan, however, does 
not include this publicity campaign, as this is a matter which must necessarily be 
passed upon later by the canners themselves. 

14. Copy of contract with each canner is herewith inclosed, or information. 

On February 17, 1919, the matter of adopting this inspection system 
was submitted to the salmon canners of the Pacific coast and accepted 
by a large majority. A chief inspector and a number of assistants 
were appointed, who carried on a sanitary inspection of the various 
canneries during the following summer. It is the intention ulti- 
mately to extend this inspection to the pack itself. 

INVESTIGATION OF CANNED SALMON INDUSTRY. 

In 1917 and 1918 an investigation of the canned salmon industry 
was made by the Federal Trade Commission and many valuable 

‘ statistical data were gathered and published.* 
The following table shows, with other data, the average number 

of fish per case of each grade packed in the different geographical 
sections. 

NuMBER OF FIsH CANNED AND PURCHASED, NUMBER OF CASES PACKED, AND AVER- 
AGE NUMBER OF FIsH PER CasgE. 2 

. 

1916. 

——_—$ EE EE TN Pa DLL LL IS Lei al lla aul Gala 

P t | q ercent- 
Num- age of ee 

pero} Number | Number Pe Number | num- 
District. Grade of fish. pala of fish of fish hich ofcases | ber of 

= canned. | purchased. packed. | fish eport were on 
ing. pur- Ase A 

chased. 

West Alaska...........- KAN PS seme ee 7 111, 381 27,175 24. 39 26, 003 4, 28 
Central Alaska..........]----- dose ates 6 25, 483 11, 602 45.52 5, 854 4.35 
Southeast Alaska. ......|..... doit itis 20 148, 286 136, 597 92. 12 34,344 4.31 
Puget Sound... -2---2/4)/5--.-, GOirercecee 15 180, 580 80, 574 44. 62 25, 606 7.05 

Columbia River........|...-- doi cane ce 9 865, 392 842, 127 97. 31 265, 376 3.26 | 
Outsiderivers ¢.........|.---- olin epaesee 7 60, 656 60, 143 99.15 18, 607 3. 25 4 

Totalsand averages |.........------- 64 | 1.391,778| 1,158, 218 83. 66 375, 790 3.73 | 
a  ———————— _————— | 

West Alaska............ s | 16,564,413 | 1,017,042 6.13 | 1,223,950] 13.52 
Central Alaska......--. Broek c au 1, 387, 647 547, 261 39. 43 118, 891 11. 67 | 
Southeast Alaska Dae am 9 | 1,609,978 784, 503 48. 70 123,767} 13.00. 
Puget Sound........... : ie 2, 593, 240 168, 584 6. 50 198,205] 13.04 | 
Columbia River........ QI BGE 775, 382 439, 900 56. 73 67,334 | 11.52. 
Outside rivers ¢.....-..-.- F ae 59, 352 59, 352 100. 00 4, 645 12. 78 

Totalsand averages.|........eeeee--- 69 | 22,990,012 | 3,016, 642 1,736,792 | 13.24 
i 

a Report of the Federal! Trade Commission on Canned Foods. Canned salmon. December, 1918. 83pp. | 
Washington, 1919. ; 

b Report of the Federal Trade Commission: Op. cit., pp. 15, 16 
¢ Coastal streams in Washington, Oregon, and California. 
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NuMBER oF Fish CANNED AND Purcnasep, Number or Cases Packep, AND AVER- 
AGE NUMBER or Fish Per Case—Continued. 

1916, 

| ae | ome ever: 
um- ' @0 

! age 

pals Number Number ae num- 
District. Grade of fish. | panies of fish of fish which ber of 

report- canned. | purchased. ware fish 

ing. pur- gle 
chased. Case: 

West Alaska... .-.=<~- | Medium reds.. 4 394, 048 46, 619 11. 83 10. 92 
Central Alaska.......... (.....do | 6| 305,246 131, 998 43. 22 8.19 
Southeast Alaska do 29} 1,018,014 505, 937 49. 67 8.69 
Puget Sound.......-...|---.- do 17 | 1,099,374 677, 485 61. 62 9. 93 
Columbia’ River....:...|-.-.- do. 10 346, 597 310, 216 89. 50 8.10 
Outside rivers @........]..... doS.icz- 8 | 349, 053 349, 348 100. 09 9.99 

Totalsand averages. [ose eee reece eres 74 | 3,512,332 | 2,331, 819 66. 38 9. 26 

WesteAlacke...<. 5st oe PEI DKS 264. och } 3 4, 153, 303 | 540, 248 13. 0U 214, 482 19. 36 
Gentrali Alaska .cccecond|e4--- Oi s.cyerersyare 6 | 4,102,775 1,821,558 44. 39 212, 169 19. 33 
Southeast Alaska. ..-...|...-- Gon. seis 27 | 12,266,379 | 4,772,128 38. 89 | 879, 953 13. 93 
PUP et SOUND 6 oc.sc1ceierasi< {= = (0 Kolar. 8) 1,800,875 GOW Eas cesecs. | 70, 979 25. 37 

Totals and averages. 22,323,382 | 7,134,541 31.99 | 1,377,583 16.19 

WOR ALASKA. <0in.5,0-0-0) 1, 144, 595 289, 663 25. 30 97,528 11.74 
Central Alaska.......-. 331, 423 160, 465 48. 41 37, 870 F 
Southeast Alaska....... 3,661,176 | 2, 296, 478 62. 72 344, 213 
Puget Sound........... 2,981,678 | 1,887,278 63. 29 387, 373 
Columbia River....-..-.. 374, 370 358, 255 95. 69 62, 043 
Outside rivers @......-.. 110, 809 106, 973 96. 53 16, 896 

Totals and averages | 8,604,051 | 5,099, 112 59.26 | 945, 923 
Columbia River. ...- -..| Steelheads..../ 7 |" «(103,774 | «102,117 | _—*98. 40 16, 991 i. 

Totalsand averages.|..........-..... | 7 103, 774 102, 117 98. 40 16, 991 

1917. 

Wrestralaskar 26 0.3. <1: Rapes) atte 8 107, 590 18, 407 17.10 21, 398 5.03 
Central Alaska........-|-.--- (eB Ap ose 9 34, 158 19, 872 58.19 6, 675 5.11 
Southeast Alaska. ......|--..- COREA Seu 22 283, 643 202, 693 71. 46 45, 674 6. 21 
IPMRebSOUNG. ..- face 42-1 AO seeinitrs ee 18 209, 360 105, 731 50. 54 53, 485 3.91 Columbia River........|...-. doz: 3 3na: 10 959, 846 643, 063 6. 99 273, 291 3.51 Outside rivers@........|.-..- Goec.cns| 9 45, 378 43, 468 95. 75 12, 940 | 2. 30 

Totalsand averages.|..........-...-- 76 1, 033, 234 63. 00 413,463 | 3.96 
West Alaska.‘......... Reds. 7550) 44 9 ~T, 192, 000 | 5.56 | 1,433,780 | 14.90 
Central Alaska......-...|----- COpists se <1 9 974, 653 42. 89 189, 921 11. 96 Southeast Alaska.......|..... GO-niseaeee 33 1, 074, 658 54. 95 158, 582 12. 03 
IPNPED SOUNG see. 2.222) sc OSE sees 27 1, 233, 489 26. 00 372, 467 12.73 
Columbia River........)...-.- Rap aoace 7 688, 637 56. 72 98, 076 12. 36 
Outside rivers @........|-.... DO iretriewtays 2 21, 868 100. 00 1, 769 12. 36 

Totalsand averages.|..............-. 87 | 31,654,511 | 5,185, 305 16.40 | 2,254, 595 14.13 
West Alaska...........- Medium reds... 3 145, 837 18, 385 12. 60 13, 406 10. 87 
GoentralvAlaskas. 2 a2sc|s3e5< Obsnmereces 9 238, 572 141, 424 59. 29 30, 430 7. 84 Southeast Alaska.......|-..-- dosacsesne 33 | 1, 033, 339 419, 046 40. 55 98, 324 10.51 
PUPeUAONNG [og 2 e]- 5. Go taremtees- 27 813, 269 501, 857 73. 90 91, 991 8. 84 
Columbia River........]...-.. GDscastenee 10 728, 221 587, 879 80. 72 47, 861 15.11 
Outside rivers ¢........|----- GOncteeee =: 10 394, 779 376, 224 95. 29 34, 417 11. 48 

Totalsand averages.|................ 92 | 3,349,017 | 2,044,815 61. 05 316, 429 10.58 
West Alaska........... Pinksy--.-.22. 2) 3,958,391] 1,175,748 | 29.70 | —«219, 508] 18.03 
Central Alaska.......<c2.($f... dogre. 335: 10 | 5,221,887] 2,172,476 41. 62 324, 230 16.11 
Southeast Alaska.......|..... Goes! cite =s 33 | 24, 166, 834 | 10, 473, 748 43.30] 1,362,187 17. 26 
BupetSOUNd S22. .o2eds ee. Got F-. - 26 | 11, 805,693 | 6, 361, 891 53. 80 858, 396 13. 68 Columbia River... .. §.[2.... GOA. cee 1 77, 081 14, 635 18. 98 4,761 16. 21 
Outside rivers@........}..... Gln RS SBS ce 1 62, 892 62, 892 100. 00 4, 222 14. 89 

Totalsand averages.|................ 73 44.90 | 2,773, 304 16. 29 
reste ee peek nope CUE aa , 96% a 92 os 215 9.74 entraliAlaska . 2 002sc)os-<0 OMe - 43 9, 208 9. 20 Southeast Alaska.......|..... dhe ase... 26 é ; 62.49] 480,895] 8.50 Eniget Sound). ..--5...2t]/2...2 Gorn in 27 72, 71 249, 390 10. 22 Columbia River........}..... GO 8 Sease 8 44.42 28, 085 9. 89 Outside rivers@........)..... GO eee. 5. 7 95. 12 11, 655 7.61 

Totalsand averages.|................ 119 | 8, 258,103 | 5, 228,548 63. 31 903, 448 9.14 
Puget Sound..........- Steelheads..../ 1] a3] 33 | 100.00 | 6.00 Columbia River........]....- CU Soper 10 138, 421 145, 581 105. 01 22, 234 6. 71 Outside Rivers¢.......]..... dow 153... 1 787 787 100. 00 126 6. 24 

Totals and averages.|................ 12 139, 241 146, 401 105. 00 22, 365 6. 22 — SSS ee a ee ee ee ee (eae) Bs 

@ Coastal streams in Washington, Oregon, and California. 



128 U. S. BUREAU OF FISHERIES. 

The following table shows the relative importance of different 
species within each district. In 1916 the red or sockeye salmon was 
the most abundant, but in 1917 the humpback had usurped this place 
by a small m rgin. 

RELATIVE IMPORTANCE OF DIFFERENT SPECIES WITHIN EAcu District.@ 

|Per cent which each species is of total pack by districts.] 

= A Pinks or 
ere} King or | Redor | Medium Steel- | Total, all 

District. chinook. | sockeye. | _ red. puny Chums auicad grades. 

1916. 
West Alaska ff)... 25 S98 47.52). 1.6 85.4 1.6 2.6 84:8: || rercrnerstorette 100 
CentralAlaskat. =. =: 2 Nodee sss. 2.0 53. 7 Sail 32.9 6:3 '-| wietem enna 100 
Southeast Alaska.........-.---- .8 11.8 8.1 BY AY 216i louie < ae 100 
Pupet POUNG eee cose eae eet 5.5 11.4 21.4 ey} 61.4 0.1 100 
Columbia Riven. cc eenceenes esl 69.9 eal 11.2 ol 13.5 4.2 100 
Outsiderivers io... 5559.00. 22% 40.0 5.4 29.7 3.0 21.8 vill 100 

Per cent of total........-- 8.6 36.8 8.3 26.6 | 19.4 .3 | 109 

1917. hi 
West_Alaska to erento 12 95.1 a8 2 B25 Saseceiiee 100 
Central Alaska. 2 ek ee 2c 1.9 ane, 3.6 13.3 9.0 beesensa tie 109 
Southeast Alaska.........-.---- 9 6.5 4.5 65. 3 2) il eS se 100 
Puget Sound s30.... AU 2022: 2b 3.1 21.1 6.4 51.7 Et hal Beer “ 100 
ColimbiatRiver.. .+-Ye-e4 ---2- 11.2 1.5 13.6 wl 9.9 3.7 100 
QOutsideirivers’s...-. 5-24. e222 5% 39.9 2.8 32.9 9.2 15.0 72 100 

Pericent oftotale. -------- 6.9 34.2 o: i 38.3 E33 2 100 

a Report of the Federal Trade Commission: Op. cit , p. 33. 

The following table shows the relative importance of districts in the 
production of each species in 1916 and 1917. Southeast Alaska leads 
in each year, with 35.1 and 38.1 per cent, respectively. Western 
Alaska was second in 1916, but was forced cown to third place by 
Puget Sound in 1917. In 1916 Central Alaska produced 21 per cent 
of the humpback pack, but in 1917 this was reduced to 4.1 per cent. 
Puget Sound advanced from 0.1 per cent of the humpback pack in 
1916 to 30.7 per cent in 1917. Humpbacks run in this district only 
every other year. 

RELATIVE [IMPORTANCE OF DISTRICTS IN PRODUCTION OF EACH SPECIES. 

{Per cent of total amount ofeach species packed in various districts. ] 

rs ‘ Pinks or : a0 King or | Redor | Medium ; Steel- | Total, all 
District. chinook. | sockeye. | __ red. yD Chum. | head. grades. 

: 1916. 
Wresti Alaska: se 22 unl seo cles 4.9 59.9 4.9 2.5 yh 3a ee 25.9 
Central Alaskate 8. 5 deceec 7 ot 4.0 24.8 10.5 21.0 5D |e oo ck tes 17.0 
Southeast Alaska..............- 3.3 11.2 34.4 76.0 SOO | c. cose Biya 
Puget Sound)-4 ....---- #9. Siccce4 6.9 3.4 28.1 bal 34. 4 0.6 10.8 
Columbia River ...-..0..../...- 66.9 -3 THIeyY zl 5.8 98.5 8.2 
Outside: rivers 2-=- ses eee ee 14.0 .4 10.9 3 3.4 at) 3.0 

Total tp Fccccek ates acess 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

1917 
West"Alasika- 3h. 0-5-0 Is .8o ces 3.4 53.5 1.3 ail 450) \eecccctee 19.1 
Central Alaska 222 be aect a3 3.3 24.9 8.2 4.1 (en? Tm eee = - 11.8 
Southeast Alaska..............- 4.9 tee 32.8 64.6 57 k00 oe See 38.1 
PugetSoundtecsers: sectaceees 10.3 14.0 28.0 30.7 2651, Meee septa 22.6 
Golumbia ‘River. 2-2-2222 cs<- 66.7 AY 17.1 .0 4.1 98.4 6.4 
Qutsiderivers.; 22 -- Se. 2eee - ce 11.4 oe 12.6 5 1.9 1.6 2.0 

Total: s cco sc. ss eS 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

4 Report of the Federal Trade Commission: Op. cit., p. 34. 
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MILD CURING. 

The beginning of the business of mild-curing salmon, or ‘‘sweet 
pickling,” as it is sometimes called, is of comparatively recent date. 

In 1889 a German dealer came to the Columbia River and tried to 
interest some of the cannery men in the business. J. O. Hanthorn, 
M. J. Kinney, and J. W. Cook were persuaded to prepare some, and 
the plant. of the Northwest Cold Storage Co., at Portland, was used to 
keep the fish at a low temperature during repacking and preparation 
for shipment. These fish were shipped to Germany, but the shippers 
received no financial returns, word coming back that the fish were not 
satisfactory. 

Owing to this lack of success from the first effort, no further attempt 
was made until 1894, when Mueller & Loring, of Chicago, put up a car- 
load of mild-cured salmon at Kalama, Wash., and shipped it to Ger- 
many. In 1896 Charles Ruckles and Wallace Bros., of Kalama, 
packed several carloads for the German market. It was not until 
1898 that the business was permanently established on the Columbia, 
the Trescott Packing Co. and S. Schmidt & Sons putting up plants 
at Warrenton and Astoria, respectively. 

In 1900 the Trescott Packing Co. began packing the spring and fall 
runs, and the Sacramento River Packers’ eee acked the fall 
run, on the Sacramento River, the business being carried on here every 
year since. 

In 1901 the Sacramento River Packers’ Association began at Mon- 
terey the mild curing of the spring salmon that were taken with hook 
and line in the open ocean. 

S. Elmore & Co. started the industry in 1902 at Tillamook, and the 
business began on Puget Sound in 1901, when the San Juan Fishing 
& Packing Co. and the Seattle Fish Co. took it up. The Pacific Cold 
Storage Co. began the next year at Anacortes. 

Prior to 1906 several of the Alaska cannery men put up each season 
a few tierces of mild-cured salmon, but it was not until this time that 
the industry really began assuch. In that year J. Lindenberger (Inc.) 
started packing at Ketchikan, Alaska. The following year several 
other plants were started, and in 1910 almost all of the king salmon 
taken in southeast Alaska were mild cured. The same is true to-day. 

For mild curing the fresh fish must be given greater care in han- 
dling than is the case with any other process. Care must be exercised 
to see that the flesh of the fish is not bruised or broken, and in order 
to make sure of this the handlers usually pack several fish in one 
box, with cracked ice over and around them if the weather is warm. 
As soon as a box is filled, it is put in the hold, where the boxes are 
stacked one upon another, but prevent more weight than is repre- 
sented inside one box coming upon any one fish. 

In dressing, the head is removed, care being taken to leave as much 
of the bony structure of the head as possible to assist in holding the 
side of the hooks when it is being smoked later on; the fish is then 
split down the belly to the vent, the entrails removed, when a cut is 
made on either side of the blood clot in the back, and the fish passed 
to the ‘‘washer,”’ who holds the fish on its back in a slot on the 
table under a spray of water, and removes the membrane of skin 
which covers the inside of the backbone and inside of which a good 

11312°—21 9 
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deal of thick blood lies, by means of a large spoon or some similar 
form of scraper. A knife should not be employed. Some curers do— 
not remove the fins at this stage, while others do. 

The body is then scored along the sides with a small knife, care 
being used to cut the skin only: this allows the salt to penetrate more 
freely and thus assist the process of cure. A specially prepared ec- 
centric wheel is sometimes used for this purpose, which makes a series 
of small cuts varying from half an inch at the tail to 14 inches long 
at the shoulder, and from 2 to 3 inches apart. 

The fish is now ready for the splitter, who turns it on its back with 
the open belly toward him and forces the shoulder down on a sharp- 
pointed nail, so the fish will not sip during the operation. A cross- 
cut is first made across the root of ths tail to the bone, but no deeper. 
Then the knife is entered at the vent, immediately above the bone, 
and a cut, which should go no farther back than the middle of the 
backbone, is drawn down to the crosscut already made. Then rais- 
ing the lug with his left hand, the splitter enters the knife at the 
shoulder above the bone, and with one sweep from head to tail, sepa- 
rates the entire side. This is the more easily done if the fins have 
been previously removed. If the work is perfect, there will be no 
flesh left on the bone, but a line of fat will show down the center of 
the side. This improves the appearance of the fish and adds to its 
value. 

In order to remove the bone from the remaining half of the fish, 
the splitter inserts the knife under the bone, about the vent, and 
draws down toward the tail, but care must be taken, as before, not 
to go farther back than the spine. The splitter now takes the fish off 
the nail, holding it by the lug, his left thumb resting on the upper, or 
inside of the fish, and his fingers on the lower, or skin side. The tail 
is now pointing away from the splitter, who enters his knife care- 
fully under the backbone, and with one dextrous outward sweep sepa- 
rates the bone from the fish right down to the root of the tail. When 
abreast of the crosscut, however, he turns the knife sharply down- 
ward, and cuts off the fish the same as on the other side. As with 
the first half, no flesh should be left adhering to the bone, and the 
line of fat should show down the center. In other words, the two 
sides should be exactly alike. 

The sides are dipped into cold water in the dress tank, and are then 
laid, skin side down, on the table with the thin or belly edge toward 
the front. A man then removes any blood remaining in the veins on 
the inside of the fish, by pressing it away from him toward the back 
of the fish, either with his fingers or with a spoon. If the blood is 
not squeezed out in this way the salt will harden it during the process 
of curing, and the flesh will become dark in color. The sides are then 
dipped in a tank of weak brine and crushed ice to give them a final 
wash, but should on no account be left to soak in the brine. Upon 
removal, they are again scraped to insure the removal of all the blood 
from the veins. 

Great care must be used in handling the newly split sides, as they 
are very tender and may be easily broken or bruised. In lifting 
them by the lug or collar bone, the curer should have his fingers to 
the inside and his thumb to the outer or skin side; otherwise the 
skin may be broken. 
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The sides are then taken to the salter, who lays them, skin side 
down, on a salting table, on which has been dumped a quantity of 
dairy salt, and gently rubs the flesh with the salt, lifts it up with 
only such salt as will adhere to it, and places it in the tierce. 

The tierces in which the salmon sides are packed are stout casks 
made of fir or spruce, bound with six strong galvanized hoops. They 
contain about 800 pounds of fish, but when full of pickle the gross 
weight of cask and content is between 1,100 and 1,200 pounds. A 
plug hole is bored in the head of the tierce. 

Two or three handfuls of salt are thrown over the bottom of the 
tierce, then a layer of salmon sides, skin down, and two or three hand- 
fuls of salt are sprinkled over them. In packing two sides of fish, 
crossed head and tail are packed close to opposite sides of the 
tierce, the back or thick part of each side being placed close up 
against the side of the tierce. Other sides of fish are packed from 
the sides toward the center of the tierce, napes and tails alternately, 
the back of each side being drawn halfway up and resting on the 
side already laid. When complete, the layer should be perfectly 
level, and this depends a good deal on how the last or center piece 
is laid. Salt is sprinkled between each layer in the manner and 
quantity noted above and the process continued until the tierce is 
full. The tiers should be crossed in packing. The top layer should 
be placed with the skin up and have extra salt put on. From 85 to 
100 pounds of salt are used to 800 pounds of fish. 

The tierce is then headed up, after which pickle is poured in until 
the tierce is quite full. This pickle may be made with the same 
salt as is used for rousing and sprinkling the fish. Perfectly clear 
water should be provided and broken ice should be added in liberal 
quantities, if the weather is warm. Before using, the pickle should 
be strained through a fine sieve or a clean cloth, to remove froth 
and sediment. <A centigrade saltmeter is used by most mild curers. 
The pickle is made to a strength of at least 90°, but it usually weakens 
to about 70° during the first 10 days of cure, whereas after re- 
packing it should not readily come below 85°, and it should retain 
that strength for a long time. 
When tierces have been filled with pickle they are rolled inside a 

cold-storage room, with a temperature of 35 to 38° F., where they 
may be tiered two tiers high. Very little variation in the temperature 
is allowable, as it would start the oil or fat in the flesh, allowing 
it to escape into the brine. 

Unless the tierces are kept quite full of pickle the sides of fish 
are apt to be broken when the cask is rolled about. The tierces 
must be examined frequently to see that they are full of brine, as 
there are always small leaks, while the staves absorb more or less 
moisture. Furthermore, if the tierces were allowed to leak, ugly 
yellow spots would show on the parts of the fish that were left dry. 
Thus it is of the utmost importance, both during the two or three 
weeks allowed for pining and also after repacking, to see that they 
are kept full of pickle. Several gallons of pickle may be absorbed 
by each cask during the first two or three weeks of cure. 

The actual shrinkage during the two or three weeks in which the 
fish lie in the first packing may be reckoned at 30 per cent. Fat, 
well-conditioned fish, especially those which are caught in the ocean, 
shrink less, but poor fish, especially those caught when well on their 
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way to the spawning grounds, shrink more—sometimes up to 35 
er cent. 

y After holding the fish in storage for at least 20 and not more 
than 90 days fhiey are taken out of the tierces. Each side of fish 
should be lifted out carefully, as described above, and sponged with 
a large sponge until all salt and slime are entirely removed, leaving 
only a alse red side of fish. Either pure ice water or ice pickle 
may be used for this washing, but it will depend entirely on the 
quality and condition of the fish. Soft, poor fish would require 
pickle, but good firm fish may be washed in clean ice water. 

The sides are then weighed and graded accordingly, 6 to 8 pounds, 
8 to 10 pounds, and so on, being the grades. Sides of 11 pounds 
and over are called large fish, and ‘‘L” 1s marked on the side of the 
tierce. Some curers grade their sides from 9 to 11 pounds and 
class them as mediwm and mark them ‘‘M;” smaller sides are termed 
small and are marked ‘‘S.”’ 

After the sides have been graded they should be counted and 
repacked, the defective sides, such as thin-bellied, torn or broken, 
being put by themselves. Fish which are considered perfect are 
called No. 1; those which do not come up to that standard are 
termed No. 2, and are marked accordingly; while fish that have 
any taint of sourness are marked “T.”’ In repacking, the sides of 
fish should be replaced as nearly as possible in tree original position, 
those curved in shape being placed against the sides of the cask and 
straight pieces laid in the center of the tier. No salt is used in repack- 
ing, but as soon as the tierce is filled, the head put in, and the air test ap- 
plied it is laid on its bilge and filled up with ice-cold pile made to a 
strength of 90° salometer (90 per cent saturation) that can be made 
from fresh or salt water, whichever is handiest and cleanest, half-ground 
salt being used. There will be about 830 pounds of fish on an average 
in the tierce after repacking, and some 14 gallons of pickle may be 
required to fill the cask up. They are then put back into cold storage 
and pickled at the bilge daily for at least a week. If kept for any 
length of time, they would, of course, have to be tested, regularly—a 
tap with a hammer would do—and any leakage promptly rectified. 
If properly cured, the fish should keep in good condition for months 
in cold storage, provided the casks are sound and kept full of pickle. 

On the head of each tierce are put the following marks: Initials of 
packer or packers; initials of place where packed; number of tierce 
(consecutive); number of sides in tierce, the tare, and the gross 
weight (weight of pickle not counted); quality of fish (I, I, or T); 
and size of fish (L, M, or 8S). 

If of first quality, no mark is necessary, but second-quality and 
tainted fish have to be noted. 

In the early days of the industry different preparations, which 
included salicylic and boracic acids, were used to help preserve the 
fish. This caused much complaint from the Germans, and finally 
their Government subjected our product to a rigid inspection, with 
most salutary results, as now it is one of the purest and best products 
put up on this coast, the use of acids being done away with entirely. 

The king salmon is almost invariably the species mild cured, being 
the only one large enough to answer the requirements of the trade. 
In 1907 a Ketchikan (Alaska) packer put up a quantity of coho, dog, 
and humpback salmon, but he found so much difficulty in disposing 
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of the product that he abandoned further efforts in this line. A few 
cohos are put up each year. 

The principal consumers of the mild-cured salmon are the smokers, 
who take them from the tierce, wash and soak them for a few 
minutes, and then have a practically fresh fish to smoke, and not, 
as in the days when hard-pickled salmon were used, one that had Jost 
most of its oil and flavor through the excessive amount of salt needed 
to preserve it. 

‘he greater part of the product put up on this coast goes to 
Europe, Germany being the principal consumer, but considerable 
uantities are sold in Norway, Sweden, and other countries, while 

the smokers of the cities east of the Rocky Mountains use large 
quantities every year. 

In Germany, the principal market for mild-cured salmon, nearly 
all of the fish are smoked. One of the most popular ways of using 
the smoked salmon is in the making of sandwiches, and probably 
the greater portion of these are used in the beer halls and the auto- 
matic restaurants in that country. 

PICKLING, 

The earliest method of preserving salmon on the coast was by 
pickling. At times this industry attained to large proportions, but 
during the last 10 years it has been declining, largely because the 
canners are able to pay more for the raw fish than the salters. All 
species of salmon are pickled , but the most popular is the red salmon. 

In dressing salmon for pickling the hand: is removed, the fish 
split along the back, the cut ending with a downward curve on the 
tail. The viscera and two-thirds of the backbone are removed, and 
the blood, gurry, and black stomach membrane scraped away. The 
fish are then thoroughly scrubbed and washed in cold water. They 
are next placed in pickling butts with about 15 pounds of half-ground 
salt to every 100 pounds of fish. The fish should be laid in a tier, 
flesh side up, and the salt well sprinkled over it, repeating until the 
tank is full. Several boards are then laid across the fish and these 
are weighted down with large stones in order to keep the fish sub- 
merged in the pickle which will form. The fish remain here about 
one week, the brine being held at about 90°. They are then removed, 
rubbed clean with a scrub brush, and repacked in market barrels, 
one sack of salt being used to every three barrels of 200 pounds each. 
About 40 to 52 red salmon, 25 to 35 coho salmon, 70 to 80 humpback 
salmon, 10 to 14 king salmon, and 25 to 30 dog salmon are required 
in packing a barrel of pickled salmon. 

few salteries also pack ‘‘bellies.” This product is merely the 
belly of the fish, which is the fattest portion, and as most of the 
packers threw away the rest of the fish, thus causing a very large 
waste of choice food, this method has come under the ban of the law 
in some of the coast States and in Alaska. As a result, but few 
““bellies”’ are packed now, and most of these only when some economic 
use is made of the remainder. Humpback salmon furnish the major 
part of the ‘‘belly”’ pack. 

In preparing salmon bellies, the operator first cuts off the two 
pectoral fins, and them removes the head, care being taken to follow 
the curve of the body until the backbone is reached, which should 
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then be severed straight across. With the smaller salmon the fish is 
then turned on its back, and the operator inserts his knife in the 
body just above the backbone and cuts down through the body, the 
knife coming out just in front of the vent. If properly done, the cut 
will come close to the upper wall of the stomach. With large king 
salmon it is sometimes necessary to make the cut first on one side, 
then turn the fish over and make the cut on the other side. The belly 
is then laid flat on the cutting table and the membrane at one end 
cut so the belly will lie flat. The bellies are then washed and salted 
the same as hard-salted salmon, 

When bellies are cut, the backs are saved and either dried in the 
open air, without salt, or else pickled. 

With large kings, the operator, after the belly has been cut out, 
scrapes the inside of the remainder of the carcass. The knife is then 
inserted under the backbone at the end nearest the tail, and it is cut 
away with as little flesh as possible adhering to it. The blood is 
then scraped off, the fish thoroughly washed, and then salted the same 
as the whole fish. 

Some of the old-time fishermen save parts of the salmon heads as 
food. In this event, the head is split lengthwise clear to the bony 
covering which protects the top of the head. ‘The gill rakers are then 
removed from each side of the split head, leaving the nutritious parts 
intact. The cleaned heads are then salted down the same as whole 
salmon. 

DRY SALTING. 

During the progress of the Russian-Japanese War the preparation 
of dry-salted dog salmon became an important industry, bat as soon 
as the Japanese fishermen resumed their former occupations the 
demand fell off so much that the industry was virtually abandoned 
in the United States, although a number of Japanese continue it in 
British Columbia. The fish, after being dressed, were packed in 
boxes, in salt, these boxes holding about 560 pounds of fish, and were 
shipped in this condition to Japan. 

At a number of places in Alaska the bellies of red and coho salmon 
are cut out and salted, after which the backs are dried in the sun 
and, thus cured, are used for fox food at the numerous fox ranches. 
This product is called ‘‘ukalu.” . 

SMOKING, 

The smoking of salmon is virtually a continuation of the pickling, 
as the fish must be pickled before being smoked, the main purpos? of 
the pickling being to preserve them until the time arrives for smoking, 
which may be weeks or months after the fish are caught. For smok- 
ing the salmon are taken out of the barrel and soaked until as 
much of the salt as possible is removed. They are then put into the 
smokehouse and subjected to the heat and smoke of a fairly hot fire 
for about two days in order that they may be thoroughly dried and 
hardened. Exposure to a smoldering fire (alder wood is a favorite 
fuel) for about three days completes the process. 

For shipment smoked salmon are packed in wooden boxes, oil paper 
being placed between the fish. 

In the manufacture of smoked salmon, the mild-cured product is 

most in demand. The necessary quantity of sides is taken from the 
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cold-storage and placed in large tanks filled with fresh water. In 
these they are soaked over night, the water being changed several 
times, depending upon the salinity of the fish, the variation of which 
depends upon the length of time the product has been held in storage, 
those held longest absorbing the most salt. 

After soaking, the sides are taken from the tanks, piled on tables, 
and allowed to drain as much as possible. They are then taken one 
at a time, laid flesh side down, and a bacon hanger, which is made of 
wire and has six or more points bent at right angles to the frame, 
terminating at the top in a hook, is pressed firmly into the flesh 
on the skin side and at the upper end of the side. They are then 
hung upon a round stick, which latter is then set in position In the 
smokehouse, each end resting upon supports on the side. The 
fish are placed so that no two of them will touch. When the smoke- 
house is full, a small fire of any nonresinous wood is then built under- 
neath to dry them, the ventilator in the top being left open so the 
moist air can escape. The fires should not be allowed to become 
too hot; the object is to give the fish smoke rather than heat, as in 
the latter case they would become partially cooked. For a mild 
cure, for ready consumption, from 8 to 10 hours, according to the 
condition of the fish, should be sufficient. If immediate sale should 
not be possible the fish must be kept in a cold-storage room with 
a temperature of about 24° F. 

In sections where the products move more slowly into consump- 
tion, a harder smoking is wanted. In this event, they are held 
over the fire until dried, which would depend upon climatic condi- 
tions, but probably around two days. After the fish have dried 
sufficiently, the fire is smothered with sawdust, which produces a 
dense smoke, giving the sides their color. During the latter period 
the ventilator is partly closed, but must be watched to prevent the 
fish from sweating. 
When thoroughly smoked the sides are removed from the smoke- 

house, taken off the hanger, and each side wrapped in paper, then 
packed in wooden boxes holding each 30 pounds. 

Kippered salmon.—On the Pacific coast practically all of the 
kippered salmon is prepared from frozen white-meated king salmon, 
which on account of the color of the flesh is not in much demand. 
It is, however, fully the equal, in both flavor and food value, of the 
red-meated kings. It is not absolutely essential that the fish be 
first frozen, as the fresh fish may be kippered after dressing, but 
the latter is always a little soft when so prepared, owing to an excess 
of moisture, which is largely removed in freezing. Fresh salmon is 
available only part of the year, so it is found most convenient to 
freeze and store the stock and work it up when needed throughout 
the year. 

Before freezing, the fish have been dressed, so when thawed in 
cold-running water, it is only necessary to split and cut them into 
pieces of a pound or less, these being about 6 inches long, or perhaps 
3 inches broad, depending upon the part of the fish the piece is taken 
from, and place them in a tank of strong brine to season for several 
hours. They are then dipped in a harmless vegetable coloring, 
similar to that used by the butchers for coloring sausage; this gives 
the outside of the product a red color, a concession to popular 
prejudice. 
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From the coloring tank, the pieces are placed on a tray with wood 
frame and bottom of one-half inch square meshed wire; care is taken 
that the pieces do not touch each other. 

The tray is then slipped into a rack which will hold a number of 
these, placed one above the other, and this rack is then run on a 
track into the smokehouse. 
A medium fire is then kindled which dries and slightly smokes 

the pieces from 16 to 18 hours. 
When they reach a proper stage the fire is enlarged, but great care 

must be exercised in order to prevent their being overheated, and 
this is done by means of the damper at the bottom of the smoke- 
house and the ventilator at the top. The fish are baked in this 
manner from 25 to 35 minutes, the thermometer showing from 250 
to 275° of heat. 
When the cooking is completed the cars are pulled out and the 

fish allowed to cool, after alltel each piece is wrapped in a square 
of eet paper and packed in a box or basket which holds 10 
ounds. 

‘ The product is quite perishable, and if it can not be used at once, 
when of course it is at its best, must be placed in cold storage. The 
packer endeavors to turn out daily only the amount he can market 
that day. 

Beleke.—A smoked product, known locally as ‘‘beleke,’’ is put up 
at Kodiak, Alaska, from red and coho salmons. Steelhead trout are 
the best for this purpose, but are not often utilized owing to their 
scarcity in this region. In preparing “‘beleke”’ only the backs of the 
fish are used, the belly part being cut out and pickled separately. 
The backs are divided into three grades, according to size, viz, 
‘““small,” ‘‘medium,” and “large.” They are first put into a brine, the 
“large” being put in first, followed by the ‘““medium”’ and “small” 
at intervals of one hour each, so that all will be cured at about the 
same time. The coho backs, being the largest, are kept in the brine 
from 19 to 20 hours, while the red salmon backs, which are smaller, 
remain in the brine only about 16 hours. After being thoroughly 
salted the backs are removed from the brine and rinsed in fresh 
water, then hung in the air for about 24 hours to dry and to allow 
a thin skin to form on the outside. They are then hung in the smoke- 
house, in the presenec of a little fire of cottonwood or alder. On dry 
days the gable windows are thrown open and the wind allowed to 
pass through while the smoking is going on. The smoking must be 
done slowly, two weeks being devoted to it. 

There is a good demand for this product locally, the fish selling 
for from 15 to 20 cents a pair, but little effort has been made to 
extend its sale outside of central Alaska. 

) 

FREEZING. 

The process of preserving fish by freezing was first introduced in 
1888. Previous to this the comparatively ancient method of packing 
with ice, or in rare instances letting the fish freeze naturally during 
the winter months, was followed. Packing with ice is in quite general 
use to-day for shipments of fish which are to be preserved for short 
eriods of time. Cooling with ice never results in a temperature 
aes than 32° F., which, of course, does not freeze the fish. 
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The freezing of salmon and steelhead trout began on the Sacra- 
mento and Columbia Rivers in the late eighties. It was taken up 
in a small way on Puget Sound in 1892. That year Wallace Bros. 
and Ainsworth & Dunn froze a small lot, the work being done for them 
by the Seattle Iee Co. (now the Ice Delivery Co.), and the venture was 
so successful that the next year nearly all of the wholesale dealers on 
the Sound took up the business. The Crescent Creamery, of Tacoma, 
also engaged in the business for the fish dealers for a year or two 
shortly thereafter. In 1902 the British Columbia Packers’ Asso- 
ciation bought a large cold-storage plant at New Westminster, 
British Columbia, at that time the only large and modern plant 
in the Province, and began the active freezing of fish. Since then 
a number of excellent plants have been built and operated. In 
Alaska the preparing of frozen salmon began in 1902. The San Juan 
Fishing & Packing Co., soon to be succeeded by the Pacific Cold 
Storage Co., put up a cannery and cold-storage plant at Taku Harbor, 
in southeast Alaska, in 1901, though it did not operate the cold- 
storage portion until 1902. The Taku Harbor Canning & Cold 
Storage Co. later on succeeded to the ownership and operation of 
this plant. This is the only plant which was operated in Alaska 
until the New England Fish Co. erected in 1909 a large plant at 
Ketchikan for the freezing of halibut primarily, but considerable 
quantities of salmon have been frozen also. 

In 1911 the schooner Metha Nelson was fitted up as a floating 
freezer by the Alaska Packers Association and sent to Kodiak Island. 
As the vessel arrived in San Francisco shortly before the State’s 
closed season on salmon began, and it was a difficult matter to dispose 
of the catch before then, the business was abandoned. 

In 1912 J. Lindenberger (Inc.) opened a freezing plant at Craig, 
on Fish Egg Island, Alaska, while the ship William H. Smith was 
outfitted as a floating cannery and freezer by the Weiding & Inde- 
pendent Fisheries Co., at Saginaw Bay, Alaska. The latter operated 
only one season. 

The year 1913 saw quite a development in the industry. The 
Columbia & Northern Fishing & Packing Co., at Wrangell, the Juneau 
Cold Storage Co., at Juneau, the Bocill Fisheries Co., at Sitka, and 
the floating cold-storage ship Glory of the Seas, by the Glacier Fish 
Co., at Idaho Inlet, were all started this year. 

In 1914 the Ketchikan Cold Storage Co. opened a freezer for the 
general commercial freezing of fish. 

In 1917 the San Juan Fishing & Packing Co. built and operated a 
oeees peat at Seward. 

In 1918 Henry Goemaere operated for the first time a plant at 
Washington Bay; while the National Independent Fisheries Co. and 
the Trout Fisheries Co. froze salmon at Ketchikan. All the other 
freezers operated as usual, the only change being the purchase by 
Libby, McNeill & Libby of the cold-storage plant and cannery of the 
Taku Harbor Canning & Cold Storage Co. at Taku Harbor. 
The freezing of salmon is almost invariably carried on in connection 

with other methods of handling and preserving, and the purpose is 
usually to secure the fish when numerous and cheap, freeze them, and 
then hold them until the runs are over and the fish are once more 
in good demand at high prices. The business proved so profitable, 
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however, that the dealers began to look for wider markets for their 
product. Europe, more especially Germany, was prospected and a 
rofitable market soon developed, with the result that to-day frozen 
acific salmon can be secured in nearly every town of any size in 

western Europe, while large quantities are marketed all over our own 
country. 

There are four important features in packing and using frozen 
salmon: (1) To get fresh fish; (2) to keep them coic. (about 15° above 
zero) after they are frozen; (3) to keep a coat of ice on them; and 
(4) to allow them to thaw slowly in cold water or in the air before 
cooking. 

In selecting salmon for freezing, only the finest and freshest of 
each species are used. The current belief that freezing destroys the 
flavor of the fish is erroneous, the flavor depending entirely upon 
the condition before freezing, and the quicker they are frozen after 
being caught the better will the natural flavor of the fish be pre- 
served. Frozen salmon are just as wholesome as fresh, and their 
chemical constituents are almost identical. The danger lies in the 
temptation to freeze the fish after decomposition has set in, but, for- 
tunately, this is now very rarely practiced in the salmon industry. 

The coho, or silver, and the chum, or dog, salmon are the choicest 
of the salmons for freezing. The other species, except the red, or 
sockeye, which is too oily and rarely frozen, are also frozen in vary- 
ing quantities. The steelhead trout, which is ranked by the Pacific 
coast dealers among the salmon, is considered the choicest fish of 
all for freezing. 
Some of the most modern plants in the country are on this coast. 

These have numerous freezers, generally, in which a temperature of 
from 25° to 30° F. below zero can be maintained if desired, alt) omgh 
a temperature of more than 10° below zero is rarely ever requ’ i“ 
All freezing is by direct expansion and each freezer is mi bes 
about 2 feet of 14-inch pipe per cubic foot of freezing space. ‘ he 
bunkers in the freezers are in pairs, generally nine pipes wide, spaced 
10 inches apart. This leaves about a 34-foot passage through the 
center of each freezer opposite the swing doors. The salmon are laid 
on metal sheets, which are placed on the tiers of pipes. 

After freezing the salmon are passed through openings in the rear 
of the freezers into the glazing room, which has a temperature of 
about 20° F., where they are dipped into water, and when removed - 
are covered with a thin glaze of ice, which may be thickened by 
repeated dippings. This is an extra precaution to exclude the air 
from the fish. 

After being thoroughly frozen and glazed, each fish is covered first 
with a parchment, like rolls of butter, and then with a piece of 
heavy brown paper. They are then packed in boxes holding about 
250 pounds each, placed in cold-storage cars and shipped. 

The method of freezing fish in brine is now under serious consid- 
eration by a number of fishermen and dealers <A_ brine freezer 
may be of small capacity and carried on a fishing boat or it may 
be a freezer of large capacity at some central point convenient for 
receiving the catches. In this method a strong brine solution, cooled 
by circulation through crushed ice, is used for freezing the fish. By 
this method large fish may be frozen in from 1 to 3 hours, a great 
saving in time as compared with the method at present in use. 
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FLOATING CANNERY AND COLD-STORAGE PLAN 
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UTILIZING SALMON EGGS AND MELT. 

Every year immense quantities of salmon eggs are thrown away in 
the fisheries of the west coast, though t ere is but little doubt that, 
if properly prepared, a market could in time be found for this now 
waste part of the fish. In France there is a good market for a 
product known as “‘rogue,’’ which is the sau of cod, haddock, 
hake, and pollock, salted in casks, and which is used as bait in the 
sardine fisheries. Salmon spawn is the choicest and most successful 
bait used on this coast, and if properly prepared would undoubtedly 
answer the purpose as well as the regular “‘rogue’’ if not better, 
owing to iis oiliness and attractive color. The roes should be soaked 
for some cays in old brine and then packed in strong casks holding 
about 25 gallons each. It might also prove to be a good bait for 
toll.ng :1ackerel on the Atlantic coast. 

In 19 0 a considerable quantity of salmon roe was prepared in 
Siberia 1nd sold in competition with caviar, which is prepared from 
sturgec eggs. The product met with favor in Europe and now large 
quant. 3 are prepared each season. 

Ty —__, country Miss Ida Tuholski, of San Francisco, who had been 
en; 43, im the peepee ation of sturgeon caviar for some years, put up 
anu r of sample lots of salmon caviar which are fully the equal 
of the «st sturgeon caviar. Capital has been chary, however, about 
engagiieg in the business, although undoubtedly it will be an impor- 
tant 1 dustry some day. 

Fo ‘making caviar the eggs should be as fresh as possible, and 
in o. * to make sure of this the salmon are taken alive, if possible, 
short after coming from the water, killed and bled, the belly 
opened up and the roe taken out. This work can best be done 
on work and living scows anchored close to the fishing camps. 
The roe i placed upon a stand, the top of which is formed of a 
small-meshed galvanized-iron wire screen. On the underside is 
arranged a zinc-lined trough. The operator gently rubs the mass of 
eggs back and forth over the screen, the mesh of which is just large 
enough to let the eggs drop through, and, as they are separated from 
the membrane by the rubbing, they fall through into the trough and 
are thence drawn off into tubs by means of a sliding door at the end 
of the trough. 

Aft’ al. the roe has been separated the tub is removed and a cer- 
tain portion of salt (the sturgeon caviar makers employ the best 
Luneb irg, Germany, salt in this work, while some of the Siberian 
makers of salmon caviar use No. 2 Berkshire salt from England) is 
added to the roe, after which the mass is mixed with the hands. 
The most delicate part of the whole operation is in the manner of 
mixing. No direct rule can be given for doing this portion of the 
work, as the condition of the roe regulates the time consumed and 
the manner of handling. It requires practical experience to become 
proficient, but this should be an easy matter for one used to handling 
salted products. The sturgeon caviar makers use about 11 pounds 
of salt in preparing a keg of caviar. 
_ After the salt has been added the mass of eggs first dries up, but 
in a few minutes the strength of the salt draws from the eggs their 
watery constituents and a copious brine is formed, which can be 
poured off when the tub becomes too full. In Siberia the caviar 
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makers put the eggs into a brine solution of 19 to 22 per cent Baumé 
strength immediately after they come from the trough. The salted 
egos are then poured into very fine-meshed sieves which hold about 
10 pounds each. In the caviar house are arranged long, sloping 
boards with narrow strips nailed on each side. On these the sieves 
are placed and left here from 8 to 20 hours in order to thoroughly 
rain. 
The Siberian caviar makers hasten the operation by putting the 

eggs into a brine solution as noted above, leave them there for from 
25 to 45 minutes, then place them in bags and subject them to heavy 
avons after which they are packed. While this method occupies 
ess time, it is not thought the resulting product is as good as that 
prepared by the slower method outlined above. 

he eggs are then transferred to small casks (holding about 135 
pounds). The sturgeon caviar makers use oak or pine casks, but 
some of the Siberian makers say that oak casks turn the salmon caviar 
black. The casks are steamed before use in order to prevent any 
possible leakage. It is especially necessary that the kegs or barrels 
used be air-tight, as otherwise the product will spoil. Barrels such 
as used in packing salt salmon are rarely ever tight enough to hold 
caviar. The casks are covered and allowed to stand until the gas 
escapes and the eggs settle. The vacant space caused by the settling 
is then filled, the cask headed up and put in a cool place until ready for 
shipment. 

The Siberian salmon caviar makers use a small quantity of “pre- 
servaline” in each keg for the purpose of aiding in preserving them, 
as cold-storage facilities are quite primitive as yet in that country, 
and it is the addition of this powder which forms the mysterious part 
to the uninitiated. No preservative would be needed in Alaska, 
however, as the kegs Senile be shipped in cold storage along with the 
mild-cured salmon. 

Several establishments are putting up these eggs in jars and her- 
metically sealed cans for use as bait in sport fishing. 

In 1916 one of the companies operating in Alaska put up some 
salmon melt in cans. No Jifhculty was experienced in canning this 
roduct and it met with considerable favor from those who tried it, 
ut nothing has been done with it since. 

MISCELLANEOUS PRODUCTS. 

A few years ago a company on the Columbia River put up what 
was known as “fish pudding.” In preparing this the salmon was 
ground fine, mixed with milk and eggs, and then packed in tin cans. 
The preparation was soon abandoned. 

In 1903 one of the Point Roberts canneries packed a new product 
which was called ‘“‘salmon paste.” For this the fish was ground up, 
cooked, seasoned with spices, etc., and made into fish balls, a very 
palatable dish when warmed over. 

In 1905 a Seattle concern began the manufacture of wienerwurst 
sausages from halibut and salmon. 

The Indians in the Bristol Bay region of Alaska occasionally dress 
the skins of salmon and make of them leather for the tops of boots, 
also bags and other small articles. 

A product, which was first made in Norway, is prepared by means 
of an invention which quickly dries and pulverizes the flesh of fresh 
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fish. The resulting powder, called “fish flour,” is easy to transport 
from one place to another and has great nutritive value. It is 
probable that the tailpieces of the fish, which are at present thrown 
away, and the cheaper grades of salmon might be prepared in this 
way and thus furnish another market for salmon. 

Sete diny,? MEAL, FERTILIZER, AND OIL. 

As early as 1888 there was a small plant at Astoria, Oreg., where 
the refuse of the canneries was utilized for the manufacture of oil and 
fertilizer. In that year 8,000 gallons of oil (chiefly from salmon 
heads) and 90 tons of fertilizer were prepared. The oil was worth 
224 cents per gallon and the fertilizer had a market value of $20 
er ton. Most of the refuse was dumped into the river, however. 
n 1898 a similar plant was established in the Puget Sound district 

of Washington. At present the plants of the Robinson Fisheries Co. 
at Anacortes; the Pacific American Fisheries at Eliza Island, near 
Bellingham; the Wannenwetsch Reducing Co., at Blaine; and the 
Japanese-American Fertilizer Co. on Lummi Island, all on Puget 
Sound, operate quite largely on the offal from the Sound salmon can- 
neries. 

In 1882 the Alaska Oil & Guano Co. established a fertilizer plant at 
Killisnoo, Alaska, for the extraction of oil and fertilizer from herring, 
and has operated the plant continuously ever since. In some years 
large quantities of whole salmon have been handled at this plant, 
and the resulting product was found to sell as well as that from 
herring. 

In Alaska the Fish Canners By-Products (Ltd.), in 1914 built a 
large plant at Ward Cove, near Ketchikan, where salmon offal is 
used in the preparation of fertilizer, meal, and oil. The company is 
now experimenting in the preparation of various chemical products 
from the raw material. 

Probably the most serious evil in the salmon industry to-day is the 
enormous wastage which annually occurs. About one-fourth of the 
total weight of each fish handled at the various packing plants is 
thrown away. With the exception of the tailpiece, which is «is- 
carded at some canneries owing to the excessive amount of bone 
which would be in the product if canned, this waste material could 
not be utilized as food, comprising as it does the head, viscera, fins, 
and tail. When not conveniently near the very few fertilizer plants 
at present in operation this product is either allowed to pass through 
chutes into the water under the cannery, or is dumped into scows and 
towed to the ocean or the deeper waters of the sounds, and there 
thrown overboard. This procedure is not only exceedingly wasteful, 
but is also far from beneficial to the waters where deposited. 

The great desideratum in the salmon fisheries of the Pacific coast 
at the present time is the invention of a small odorless fertilizer 
plant, costing not more than $2,500 or $3,000, which can be installed 
at the various salmon canneries and salteries. The offal from the 
cannery could there be utilized and the product obtained would 
doubtless net a fair return on such an investment, while at the same 
time the present (in the aggregate) enormous waste would be stopped, 
and the waters adjacent to the canneries rendered far more agreeable 
to the fishes as well as to the people on shore. It is absolutely essen- 
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tial that the plant shall be odorless. as the smell of the ordinary fer- 
tilizer establishment would be very offensive to persons visiting the 
cannery and would not enhance the demand for canned salmon. At 
the present time the cheapest plant available costs about $10,000, and 
very few canneries can afford to invest this sum of money in the dis- 
posal of their own offal alone. 

A great impetus has been given to the industry during the last two 
years, owing to the big demand which has come from the farmers 
and poultrymen for fish meal or scrap, which, after it has been mixed 
with other ingredients, can be fed to cattle, hogs, and poultry. Ex- 
periments carried out at various agricultural experiment stations, 
both here and in Europe, show conclusively that this class of food in- 
creases the appetite of the animal, and consequently the weight, 
while it does not affect the flavor of the flesh of the animals. 

SHIPPING FRESH SALMON DIRECT TO CONSUMER. 

An important new feature m the salmon industry is the shipping 
of individual salmon direct to consumers by express, or, for certain 
short distances, by parcel post, for a certain fixed sum, which in- 
cludes the fish itself and the cost of delivering same to the buyer. 

This business began in Tacoma, Wash., in 1914, and those who 
originated it advertised throughout the country that they would 
ship a fresh salmon to any express office in the United States (except 
Southern Express), express prepaid, for $1.25, weight 7 to 8 pounds. 
In 1915 the cost, delivered east of the Mississippi River, was raised 
to $1.50 each, the old rate of $1.25 still being in force for shipments 
west of the Mississippi River. The price has since been increased 
to $2.50 for any place in the United States. The number of shippers 
has increased very much, and the business is now carried on from a 
number of places in Washington, Oregon, and California. 

In shipping an individual fish, it is packed in a box containing 20 
pounds of cracked ice. These boxes are collected by the express 
companies and are generally sent out in their own regular cars 
attached to trains leaving in the evening. About every 15 to 20 
hours the box is opened and from 5 to 7 pounds, depending upon 
the weather, of cracked ice added to the box to make up the loss 
through melting. 

As the Post Office Department will not accept packages in which 
ice is used for preserving fish, the use of the parcel post for ship- 
ments of individual fish is limited to the first postal zone (up to 50 
miles from the initial point), except in winter, when the postmasters 
are authorized, in their discretion, to accept shipments for the 
second zone (50 to 100 miles from the initial point). In making 
fresh-fish shipments by parcel post, frozen fish are generally used. 

Most of the orders come from the Middle West, where fresh fish 
are not abundant, but orders are received from all sections of the 
country. 

The success met with in shipping fresh salmon led to a considerable 
expansion of the industry, with the result that now one can obtain 
not only a fresh salmon, but also may purchase salt, smoked, end 
kippered salmon, salt codfish, and fresh halibut, smelt, crabs, and 
other sea food in their season, 
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NUTRITIVE QUALITIES OF SALMON. 

More and more attention is being paid by the consuming public 
to the nutritive qualities of the food products offered them, and this 
is especially true as regards fishery products. 

The proper functions of food are two-fold, first, to furnish protein 
for building and repairing the body, and second, to supply energy 
for heat and muscular work. Foods which supply an abundance of 
both at a reasonable price are of the greatest importance from an 
economical standpoint. 

ANALYSES OF CANNED AND FRESH PACIFIC SALMON, 

Despite the great prominence of the salmon industry, but little 
time has been devoted to it by the chemist. — 

Prof. W. O. Atwater was the first American investigator to devote 
any portion of his energies to the analysis of Pacific salmon. In 
‘Principles of Nutrition and Nutritive Value of Food” (Farmers 
Bulletin No. 142, United States Department of Agriculture, 1901), 
he gives the following analysis of canned Pacific coast salmon: 

Water, 63.5 per cent; protein, 21.8 per cent; fat, 12.1 per cent; ash, 2.6 per cent; 
fuel value per pound, 915 calories. @ 

C. F. Langworthy, in ‘‘Fish as Food”? (Farmers Bulletin Ne. 85, 
United States Department of Agriculture, 1898), gives the following 
analyses of fresh and canned Pacific coast salmon: 

Fresh salmon, California (sections): Refuse (bone, skin, etc.), 5.2 per cent; water, 
60.3 per cent; protein, 16.5 per cent; fat, 17 per cent; mineral matter, 1 per cent; 
total nutrients, 34.5 per cent; fuel value per pound, 1,025 calories. 
Canned salmon: Refuse (bone, skin, etc.), 3.9 per cent; salt, 1 per cent; water, 

59.3 per cent; protein, 19.3 per cent; fat, 15.3 per cent; mineral, 1.2 per cent; total 
nutrients, 35.8 per cent; fuel value per pound, 1,005 calories. 

Dr. Harvey W. Wiley gives the following as the composition of a 
Pacific coast salmon (species not given):? 

Fresh—Water, 63.61 per cent; protein, 17.46 per cent; fat, 17.87 per cent; ash, 1.06 
per cent. Dry—Protein, 52.31 per cent; fat, 49.05 per cent; ash, 2.92 per cent. 

On page 137 of the same work Dr. Wiley gives the following as 
the mean of three samples of Pacific coast canned salmon: 

Composition of canned salmon.—Mean of three samples. Water-free substance: 
Protein, 53.52 per cent; fat, 40.52 per cent; ash, 6.24 per cent. 

Prof. Knisely,’ of the Oregon State Agricultural College at Cor- 
vallis, Oreg., analyzed canned salmon packed at the Funter Bay 
(Alaska) cannery of the Thlinket Packing Co., with the following 
results: 

Species. ? Moisture.| Protein. Fat. Ash. 

Per cent. | Per cent. | Per cent.| Per cent. 
Sockeyeor red). <. sftO ss Sete a So. dad dob ER 64. 74 24.19 9.11 2.06 
Gohornmedigm Teds. -<5sceo oc sasssnts teks acahs eet esa8sbess 68. 22 26. 56 3.61 1.66 
PUM OAGEY Oly DIK Loc cdtace ss gee acne ccscdaecoscstencee teas ss 69. 43 24.00 4,86 1.68 
Ree GetOl CHUTES © Mees Se tae cee ese caae eee wa cee eee eeees 67. 08 25. 06 6. 59 1.26 

a The unit used to show the fuel value is the ‘‘calorie,” which is the amount of heat required to raise the 
temperature of about 1 pound of water 4° F. 

> Foods and their Adulteration, etc., p. 135. By Harvey W. Wiley. 8°, Philadelphia, 1907, 
¢ Pacific Fisherman, Vol. VI, No. 1, January, 1908, p. 21, 
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H. M. Loomis, formerly chief of the Seattle food and drug inspec- 
tion laboratory, Bureau of Chemistry, United States Department of 
Agriculture, reports as follows on analyses of both canned and fresh 
Pacific salmon made at this laboratory.* 

CANNED SALMON (1911 PACK.) 4 

Ammoniacal 
eine! nitrogen. 

y : 

Sample. Water. ether (Nob 25) Total NaCl. 
extract. 6 ae : Richard-| Alcohol 

son vapor 
method. | method, 

PL a nS 

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
62. 44 15. 17 20. 25 2.50 0. 79 0. 0403 No. 1. Puget Sound sockeye.... 0. 0348 

No. 2. Puget Sound sockeyve.... 61. 84 13. 74 21.77 2.73 1,10 . 0437 . 0410 
No. 3. Alaska medium red...... 69. 97 7.81 20. 40 2. 58 1.09 - 04965" |t to ccseene 
Nov4)) Alaskajchum 222-72 522-ee 73. 48 2.88 21. 33 2. 57 .83 . 0563 . 0557 
No. 5. Alaska pink or hump- 

backs sere chet sc 8a. 74.12 4.75 19. 75 1,98 - 50 ©0404 ie eae 
Non6p-alaskaired seo eee socee 70. 88 5, 26 21. 79 2.35 . 64 30455, || oc Saeed 

FRESH SALMON (CAUGHT MAY 7, 1912), EDIBLE PORTIONS. 

Per cent. | Per cent. | Per cent.| Per cent.| Per cent.| Per cent. | Per cent. 
Puget Sound sockeye........--- 67. 48 8. 86 22, 24 US SOG eee emetise 0. 0121 0.0205 

TNO BN GEO Wiss ieletete sale teeter r=iate 67. 89 9. 39 21. 80 SOO) | creiteisieieies 0135 - 0218 

@ Each sample is average of two or morecans. Allsamples, except No. 2, are old form 1-pound tall cans. 
No. 2 is 3-pound flat cans. 

b Represents the fat. 
¢ Represents the salt. 

ANALYSES OF CANNED SALMON BY SOUTH DAKOTA AUTHORITIES. 

In 1916 the South Dakota Food and Drug Department analyzed a 
considerable number of samples of canned salmon for the purpose of 
determining, if possible, whether interior grades of the fish were sub- 
stituted for the better grades, and for the further purpose of discover- 
ing some means of identifying the different types of salmon by 
chemical analysis. 
Thirty-three samples of commercial canned salmon, including 30 different brands, 

were analyzed. Thirteen of these were labeled as belonging to the sockeye class, 
five to the coho, six to the humpback, and one to the chum. Five samples were not 
labeled as to variety. One sample was labeled ‘Salmon Steaks” and two samples 
were labeled ‘‘ Fresh Alaska.’? The last eight samples, because they were not labeled 
to show the common name of the fish contained in the can, were in violation of the 
F. I. D. No. 105 referred to above. 

All of the cans but one were labeled to show the net weight of fish in the can. Six- 
teen per cent of them contained less than the declared amount of contents, but the 
reatest shortage was but 3.1 per cent of the declared weight, while the greatest excess 

in weight was 18.7 per cent of the declared weight. ‘The weight is usually stated 
considerably under the actual amount of the contents. 

The amount of liquid in the cans is an important factor to consider in computing 
the value of the contents. The free liquor in the cans examined varied widely from 
3.95 per cent in sample number 15-209, labeled salmon steaks, to 26.54 per cent in 
sample number 15-63, which was not labeled as to variety. As a rule, the largest 
amount of free liquor is found in the lower priced grades, but there are exceptions, 
notably number 15-70, which contained 24.14 per cent of free liquor. 

It will be noticed from the results given in the table that the amount of total moisture 
varies inversely as the amount of fat (called ether extract in the table). That is, 
salmon containing an excessive amount of moisture contains little fat, but those sam- 
ples which contain the lower amounts of moisture contain the largest amounts of fat. 
The protein content seems to be fairly constant in all samples, the average amount 

a Salmon Canning Industry of North America. BY H. M. Loomis. Original communications, 
Eighth International Congress of Applied Chemistry, Washington and New York, Sept. 4 to 13, 1912, 
Vol. XVIII, pp. 239-245. The Rumford Press, Concord, N. H. 

— 
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heing 19.34 per cent, while the minimum found is 15.66 per cent and the maximum 
22.45 per cent. The total phosphoric acid varies from 4.2 per cent to 9.8 per cent, 
the average being 6.6 per cent. ar . 

As would be expected, the samples containing the larger ee a of fat liberate 
the larger quantities of heat units, or calories, Da pound, and it will be noted that the 
price is not in all cases an accurate measure of value, some of the higher priced varie- 
ties being in reality much lower in actual cost, when their food value is taken into 
consideration, than some of the cheaper varieties.@ : 

The table below has been condensed from that shown in the report. 
The brand, name of the jobber, and the data about these samples, 
where the species is not shown on the label, have been eliminated, as 
they were not essential to our purpose. All of the other data have 
been reproduced exactly as they appeared in the original report. 
Not a single one of the samples apparently bore the packer’s label, 
all being jobber’s labels. 

Ash. 
Labora- F Total Ether sl peoteins (2 eet 
tory No. Variety. moisture.) extract. . Soluble. |Insoluble 

Per cent. | Per cent. | Per cent.| Per sent. | Per cent. 
STi ELEC eee ee Soe se calc mae aaie wm efeleiin oe cco 52.32 17. 68 19. 50 2.15 0.81 

15-210) Fancy sockeye. ....-:.-4+-----------+++s- 59. 29 16. 83 18. 28 1. 63 -88 
TEINS IMDISTPARS. —$- -4cje fe fos oom poe =e 60. 45 17.96 17.31 1. 47 33 
FAMINE APG NODC 5 ns cease cicice cwin's anemone cee anes 60. 46 15. 40 18. 22 1.33 2.89 
45-72) SOCKCYCs-c2s. 2-6 as- 28 -cee Sete 2 £5 oie main 60. 80 18.19 19.15 81 .78 
TLRS 6s eae a ae ee 60. 95 15.94 18. 56 1.50 Lil 
15-594 GRed SOGKbY6 -*. cx <2. nsec s cae sete renee 61. 60 15. 48 16. 89 1.99 .57 
W264 Sign Adogcy Ol |. oc gone eccececsccecscees 62.18 13. 10 19.13 1.45 .65 

15-204 | TE DAMASK Atte er a aie ah oaks Ad cine cece oe 65. 44 10. 57 20. 31 2.15 .51 
THERE ONGANITIONL oa ec cmncc ne setae eee at ne » 65. 65 9. 62 17.32 1.61 1.33 

TR OOS ea lasikAs . 2 sinc bec oot tote eet a reean 66. 12 8. 63 21. 22 1.73 . 62 
TEAGUE ERR OSAIINOW: <5 nis =e crane ye seers eoess 67.18 9. 59 17. 60 1.18 1.20 

Space PIERSON. occ sjeiscicis cnc eneinyas snes 69. 53 6. 62 20. 48 1.85 .78 
To AtOn eC SALINONMS 52 cecci coc et wewicmen octsece 69. 87 6. 36 20. 38 2.24 Maye 
5-907 |iEanik Salmon, ...-.--<.------n-0-deenecees 70. 45 7.28| 17.66 1.53 “90 
DOS 22 | CHUM oo es. reer eerers apres « ree peep os ie 70.52 4.57 19.73 . 80 .72 
15-205 | Red salmon.«5i7 225954 -¥ISAIELIAG.: 70. 86 4.04 21.11 1.60 1.13 
ROM ee LOST 5, cst jc ms ca cals cure c cade combines 71. 45 4.47 20. 75 2.15 1.60 
5 -OMPEMNC SALMON 5 vec sa sen ecansonecaeme se 71.64 4.35 18.31 1.56 1.01 

15-208 | Gorbouscha ? _..........2i521..2 24-4 § 7317 5.33 17.35 1.27 45 

15-206 Alaska salmon ¢ : 73. 30 2.43 21.22 1.45 -96 
MeL AMr AC Hina SS oo cians a eacich c yee e eo 73. 76 3.98 18. 31 1. 62 .54 
6s PiPink A laska* ILO el COB tad 74. 08 3.90 15. 66 1.50 1. 02 

Labora- Warldty Phosphoric acid ae | Sodium | Calories Price 

tory No. y Soluble. Insolu ble.| “Moride. | per lb. | per Ib. 
ts = = et ey (EA ls 

Per cent. | Per cent. | Percent. | Number.| Value. 
DEAS lo ehevrs-} 2 235,2-.2- moyech J. 2searp th 4.2 | 3.5 1.45 1,110 $0. 31 

ReatO' || MANCY:SOCKCYG: - -202-05.0 ac<c-6s2-cceeceee 4.2 4.0 -81 1,050 .30 
Peete SARI OTUSLOANS «oo oo oie oa ons oie sin asinine 3.7 1.5 -51 1,080 36 
PDO MM ANE VET OG esse tno denictepececes scessmscclg 2.8 3.8 -53 990 .29 
AePIMESOCKEV CS ic. - =... ssttaad-ncs---ce-. ee Bal 3.7 .14 1,125 £25 
UG (5 Tr a a ee ER 252 513 . 68 1,020 .29 
PoRHonLPECeNUSOCKEVOLt 6-2 = tt enna! 3.6 2.6 1.10 tL yal beaten ees 
ee Oars Gee 2, 6 3.5% Sept Freeh o cartel in 3.2 3.5 60 910 | 30 
GAAP RGGPAIASKS,.2. cco cnn ebacatiae ae on eed 4.0 2.3 1.15 B25 A ete sath cee 
15-58 | Coho salmon.....-..... pos eeeaantg: teh Sees. 2.5 5.7 1.02 730 25 
ca OG AAS ae seco ete oe ceo. rete cece 1.9 2.8 82 OU Ml ie arosftorra 
ie -panlCoborsalmane 56512232. ctakegusonssiee 2.4 5.9 3 730 21 

i eras PK SAIINOU 22. cone oe = aloe neccwicod 1.8 3.6 -90 GGG oe ants oo 
areal Feed Salmons 22201). 2. be ce care J 2.0 2.7 1. 26 Se | eee see ee 
Mane ET KISANNON ..0cos. ot. vecetaea et tees e nd 3.4 4.1 .74 635 215 
(129) NC tS a ea ae 1.0 4.1] Trace. SHON | Cicrataees ee 
PLO SHIMON tan 2< cimuicc.c cauiec ace Ascoeseces 3.3 BBP . 65 560 .39 
Ee Ss en ee oe ee ce 2.7 3.1 ays 575 554) 
Nr ee EAMRASAIMNOM a5. Seen ceeontacatesacieecccd 2.4 4.7 . 84 525 dey 

Peeve GOrDOUSChAD, .. <2. =. tee Soca e he cee e se 2.9 2.1 45 Dubs cust. -- - 
15-206 | Alaska salmon c 27 4.4 . 66 500 Se 
15-214 |....do.... 1.7 2.5 Bir (33 510 Pay ts) 
15-57 | Pink Alaska 2.0 4.5 - 85 455 25 

@ Bulletin, South Dakota Food and Drug Department, Vol. IV, Nos. 2 and 3, October-December, 1916, 
pp. 11. 

> Probably pink salmon (author). ¢ Probably chum saimon (author). @Mgm. of P, Osper gram. 

41312°—21 10 
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ANALYSIS OF SALTED SALMON. 

Falkenburg & Co., of Seattle, have recently made an analysis of the 
food value of salted salmon, as follows: 

Regarding the salmon recently inspected and analyzed for you by ourselves with 
the following results: 

Proteime sosece =< fc) tee acre oie elapse lciaisie el oetern = > eee 21. 97 per cent. 
LB te noes uddenemeeacoounasdodosdeecuseoub: ssdomsseoc 4. 34 per cent. 
Salt? eset dis tiae 2 0IY 3 Oe Ae See he ee eee 19. 08 per cent. 
Asbeeq she -ceeclsg-fe ee a Sera bie aa fits dees oe deer . 84 per cent. 
NIGER: pen DAA BOeee BEE BR atBe ees ror bee doroadsruce a6 54. 35 per cent. 
Calories per POU M sas. ae store wlaata so alpoto ners aipiersiaione 592 

If this salmon were freshened, as is the custom in preparing it for the table, removing 
all but about 2 per cent of the salt, the fish would then have the following analysis: 

12g foi eV): eae Oe re ery PS Ge We STN eens ao ge neec 27.13 per cent. 
Na Geeta ste ctoste wisps cies se ee eee Seeger Seana soe egeearstcte 5. 36 per cent. 
SE Katee aperee tat a EM Se aon done nn ee em arse 2. 47 per cent. 
MOISUHTE?. § oc cee ere See atone eee Seite Se ne cevettne erie 65. 11 per cent. 
1 | eae eRe cso LE gS S 9 Scryer irs CIES COC IIIS 1. 03 per cent. 
Calories per Pounds eto teste ce 2 cee mela ciel cre 734 

Bulletin No. 28 of the United States Department of Agriculture, ‘‘Chemical Compo- 
sition of American Food Products” gives on page 51 the food value of the average 
canned salmon as purchased as follows: 

Rehuses-¢-c6e-tt- 2 2 Sioa Oe Ade otys 9 ceiae nile ia sis aleries 14. 2 per cent. 
Protein. 2 Si28). 5-3 Shs. oe Ok Bec haeeiens ors Aeris ae ines 19. 5 per cent. 
Bt it Boectne'=!a'S etm apere Fah nae Ravan ee otal elovae telco ieee ete 7.5 per cent. 
YA sine oe. She oh Se ete ot OMe eyo Seem eran peices 2.0, perconts 
Moisture. 229320)... Sade oct. be stpientsmie es sieitecrstommiaie 56. 8 per cent. 
Caloriesiper pounds >i -e 2 taeoeea se ue leet = eee eee 680 

STATISTICS OF THE SALMON OUTPUT. 

SALMON CATCH IN 1918. 

The following tables show the total catch, by species, of salmon and 
steelhead trout on the Pacific coast of North America in 1918, and the 
catch, by apparatus and species, for each geographic section of Alaska 
and Washington in 1918: 

SumMMARY, BY SECTION AND SPECIES, OF Pacrric Coast SALMON CatcH IN 1918. 

Section. Pounds. Section. Pounds. 

Alaska: : Washington—Continued. 
Coho, or medium red........--- 17, 470, 086 Steelhead: ioe er ees secs 1, 446, 733 
hum yor ketaee sec eeeesceseaeo = 113, 286, 544 Sockeye, ‘or red’... 2.5. 4,127, 280 
Humpback, or pink. .-.-..-.-.-- 193, 265, 448 —$—$__——__ 
UGH Ae Go wi a oopeacosce secs: 16, 910, 764 Lotalscececseeetcmess sate secre 49, 609, 847 
Red, or sockeye. ...-.----------- 176, 690,325 ee 

——_—_—_——— || Oregon: Salmon ° ¢...............-. 34, 551, 253 
GEA EL sR cacoogchicccasedescces 516, 723, 167 SS 

ll OR TORI IG oes ea OTN Oe alee te tate 13, 026, 076 
Washington: rs 

Coho, or medium red. ....-..--- 12,621, 704 || British Columbia: Salmon °......... 152, 992, 500 
Chum, or Kketasc sence ocseesene 10, 153, 240 rn 
Humpback, or pink............- 353, 568 Grand total. ... <0. 205 -seene-- 766, 902, 843 
Kang siOr Sprimgc vam ccce eee a= 20, 907,322 

a Pacific Fisherman, Seattle, Wash., Vol. XVI, No. 4, April, 1919, p. 76, 
b Species not given separately. 
¢ Estimated, 
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Satmon Carton tn 1918, By APPARATUS AND SPECIES, FOR EAcH GEOGRAPHIC SEC- 
TION OF ALASKA.@ 

Apparatus and species. Spi ibead rere Mido re Total. 

Seines: Pounds. Pounds. Pounds. Pounds. 
RRO ULREG OE Bo ciccitacs'sn' cen. c'e oonasinaclnnarinl= 2, 239, 596 546, 966 23, 454 2,810, 016 
MORI OR ROLES loc c cule awas cot eeccscscimeecioeer 42,507,872 | 15,239, 240 1,744, 448 59, 491, 560 
IPE DAO RR IOFITUNKS 2.65 asec ssn eee neneeneemnens 53, 774,192 | 19,615,380 443, 504 73, 833, 076 
POTION IAUED Ses cot oe Soph we en eh matin Ae PAP 368, 830 32, 296 119, 658 52), 784 
DRRU MOL SOOEBYBE oo. sc. 5c cass oncelcckansececsce 3,979,215 | 9,528,400] 4,492,510 | 18, 000, 125 

OUR cn ecise ere cee ts ese Hew rucwowen dence stl 102,869,705 | 44, 962, 282 6,823,574 | 154,655, 561 

Gill nets: 
Waliosoneiluen dic. 45-c28s2k a bseaee aes _..| 1,495,494 | 2, 757, 604 763, 164 5, 016, 162 
GRU OG ROCA GIS. ooo ocho wguen sa kcse ccs coche 1, 589, 760 2, 199, 696 5, 459, 944 9, 249, 400 
Humpback, or p 365, 540 118, 388 885, 992 1, 869, 920 
ine: OF SpMin ess -.--55-05%-~ 5552 see cok woe 460, 570 1, 983, 190 2, 040, 808 4, 484, 568 
TXT Ese AG a 2,583,605 | 8,688,790 | 117,100,100 | 128,372, 495 

DUNO) eee ce ahaha een rete ols lace mara Giels cisisic minis oe nets 6, 494, 969 15, 747, 568 | 126, 250, 008 148, 492, 545 

Pound nets: 
Gahowon SUVeN i soak oe sc wSee eth aewesessecss 4, 198, 356 2, 030, 592 60, 000 6, 288, 948 
CATA Ly Ae ee Oe i eee 29,164,536 | 11, 275, 288 1, 681, 560 42,121,384 
Humpbacksorpink. 2 }45.025-. 50). S28 Bee. se 96,348,688 | 19,941,668 | 1,722,468] 118,012,824 
I PROLI SPARRO. oo oe HE Bes wigs oats deveies esis 696, 674 614, 922 217, 844 1, 529, 440 
ed Wor SOGKOVE. 4. (cde tele. 5 bic Seecesec 7,113,930 | 20,191,895 1,892,915 29, 198, 740 

IES eter, Suen. oc docans Sa comsccaeapancececste 137,522,184 | 54, 054, 365 5,574,787 | 197, 151,336 

Lines: 
Coho, or silver..... Bo ce Rete teac a aes edd deb bin en sic 1, 802,370 1,802, 370 
Chuiny or ketai<-=.<t< sckcteccwroooaceces week’ 236, (00 6, 
PEI DACK OLDEN Ke sve aicersme nicest coerce cence wots 37, 076 37, 076 
Netreronsprn es oc. i. tt. SOE. 2 ALLA Rh occ 8,177,818 8,177,818 
Bae OY SOCKC YEN « . Mat tee 0 dee celeb occa 105, 540 105, 540 

ENGEL Af A SS a a ag 1ONGOS S04 De ecesc ee cece ye aetna 10, 358, 804 

Dip nets: 
MOhOnOr SUV Cle. ccows secs tecwsseseeveeeewo eset |b wosesevesces DUOLR | Se citerniatarctatere 51,018 
Wairee orn springs - 35 8.28 8. os EE RE. ER SS Ee os TODO S0) Soo scemeces 195, 580 
Hed orisockoyéssa2co2<oss.cseveretauscsecdeweubectaestsonl!. TROIS RADON ees oa 1,013, 425 

NG TE See 5 a ER 8 ok St eR, Se Se 1 200; 023) Vis ancsacmcitee 1, 260, 023 

Wheels: i 
ROH GON RELY ODES ooo cla Ao cyolaia ora ese ws = eM ES am Serco “ths Sein clot 1, 501, 572 1, 501, 572 
Clivmnmon ketatt ot 252.0605... 8 ek cesses BYES cicis's sian ate'el| aie tow cies Sele 2, 188, 200 2, 188, 200 
SGT PHAGE NOIYpIn kes 058-8 508 EER OM sos ER tet nas cchal a Gavccoteweis 12, 552 12, 552 
Wain Gn OF SPIN feccosenecec ene ace e ees we ace sees oles cseeseeesies|- odes = ook ones 1, 102, 574 1, 102, 574 

WM Ot Gli cece ewan c's oe see soswco aes seblswaces SmaI eh boo skew ce abe 4, 804, 898 4, 804, 898 

Total: ie 
Gnhlos on silvene= en hess ot chasm tase eck 9,735,816 | 5,386,080 | 2,348,190 | 17, 470, 086 
RUISEETI eS OMP KORe er oe ee See, nee eso E a oss cae 73,498,168 | 28,714,224 | 11,074,152 | 113, 286, 544 
[bmi pDacis One DINks Ma acta race dlcoctecencacck 150, 525,496 | 39, 675, 436 3,064,516 | 193, 265, 448 
eine WOnSpring yee eset tes Se | 9,703,892 | 2 825,988| 3,480,884 | 16,010, 764 
REG ONSOCKCY Os crass eseteewsiencesurec seucenss 13, 782,290 | 39,422,510 | 123,485,525 | 176,690,325 

Grand total.......... used oreo doceeceess - 257, 245, 662 | 116,024,238 | 143, 453,267 | 516, 723, 167 

a Figured from data in “Alaska Fisheries and Fur Industries in 1918,” pp. 42, 43. By Ward T. 
Bower. 
Fisheries, 1918. Washington, 1919. 

U. S. Bureau of Fisheries Document No. 872, Appendix VII, Report U. S. Commissioner of 
Jn changing from number of fish to pounds the species were figured 

on the following basis: Coho, 6 pounds; chum, 8 pounds; humpback, 4 pounds; king, 22 pounds; and 
red, 5 pounds, 
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Satmon Catcn 1n 1918, By APPARATUS AND SPECIES FOR 
DistTRICT OF WASHINGTON, 

Apparatus and species. 

Seines, drag: 
Coho, or silver 
Chum orsketarblist 22202 fe 54 
Chinook, or spring 
Humpback, or pink 
Sockeye, or red 
Steelhead 

Seines, purse: 
Coho, or silver 
Chum, or keta 
Chinook, or spring 
Humpback, or pink 
Sockeye, or red 
Steelhead 

Pound, or trap, nets: 
Coho, or silver 
Chum, or keta 
Chinook, or spring 
Humpback, or pink. ... 
Sockeye, or red 
Steelhead 

Gill nets: 
Coho, or silver 
Chum, or keta 
Chinook, or spring 
Humpback, or pink 
Sockeye, or red 
Steelhead 

Set nets: 
Coho, or silver 
Chumvorkefane reeset cece neeee 
Chinook, or spring 
Humpback, or pink 
Sockeye, or red 
Steelhead 

Reef nets: 
Coho, or silver 
Chum. or keta 
Chinook, or spring 
Humpback, or pink 
Sockeye, or red 

Fish wheels: 
Coho, or silver 
Chinookor spring. teh 5. Aes. A'S eae 
Sockeye, or red 
Steelhead 

Bag nets: 
Coho, or silver 
Chum, or keta 
Chinook, or spring 
Steelhead 

PCE Sc ooecoboncosicocancconces tess = 

EacH GEOGRAPHIC 

] 
Puget Grays Willapa | Columbia 
Sound. Harbor. Harbor. River. Total 

Pounds. Pounds. Pounds. Pounds. Pounds. 
T48* 086» |ce cto eaeenell Sones ease es 41, 898 189, 984 
AV843804 luc ceukreeccnl|s sae Sammrereyers 5, 600 483, 904 
DTMD08 keene eeu ec se bsseo ee ee 470, 448 491, 656 

GORE Teter ze See eneeaen 908 1, 000 
3855 eee ee | Rare See 67, 845 68, 230 

SSSBee ast osc oosee eee |------------! 158, 568 158, 568 

ARNO ee eee et 745,267 | 1,393,342 

SHOSSUSROF saree Rene | soso ae ee se 145,908 | 3,229,746 
69398, 664,(|-. cceu. cose |sabeosecsec4/ See 6, 398, 664 

} sy es eee ee ee ee 952, 116 1,277, 298 
ee eee: 1,540 13, 928 
lee el a 935 226, 300 
Renee ete 27, 840 123, 160 

‘eh Pe 1,128,339 | 11,269,096 

253, 404 577,398 5, 105, 112 
132, 528 93,496 | 1, 639, 200 
180,488 | 2,109,294 | 10, 782, 634 

soja isiajeieratecias 688 241, 412 
SEEING te 90,355 | 2,569, 905 

112 432, 016 528, 048 

16, $17, 530 129, 002 566,532 | 3,303,247 | 20,816,311 

1, 072, 860 423, 570 102, 162 310,698 | 1, 909, 290 
749, 104 102, 256 40, 640 262,336 | 1, 154,336 
856, 812 415, 866 133,408 | 4, 783, 284 6, 189, 370 

GiO72) | Scectee cece eters oss 12,320 18, 392 
88, 260 4,125 15 534, 115 626, 515 
19, 624 4,120 344 396, 824 420, 912 

2,792, 732 949, 937 276,569 | 6,299,577 | 10,318,815 

586, 776 327, 780 133, 508 11,340 | 1,059, 404 
211, 568 95, 936 130, 888 13, 024 451, 416 
332, 662 168, 652 28, 930 103, 004 633, 248 

2,216 Gage eens 26, 072 28, 932 
770 1, 630 470 105, 975 108, 845 

66, 528 26, 832 4, 552 62, 256 160, 168 

1, 200, 520 621, 474 298,348 | 321,671 | 2, 442, 013 

| 
75 804d (Po ees eswolhe sees sotto aoeeeaeceeae 75, 804 
THAI DUE Se Soe os oadlease Seascale esas ee 7, 312 

BS" SS0}i| P26 jocce cer elvaecetsc coer | cee wena ee 33, 330 
AY alk, Goes apes lee tatty LL Cae a ae 49, 792 
A OSTGO) |S S92 oh 2s Sects noe tee te. cece 10, 180 

W7G5418) ha 48 cece seo eee ere ee 176, 418 

cee pe (a Beep eaieepserntn React cg 52 66 66 
jerbee ts sek) Wiis, Saree Beet BTS ATG) 212, 410 
Bid! Se i ge eset a ata | Re NS a 508, 915 508, 915 
LAUT, SIRI eh fasted tin 53, 408 53, 408 

deste Sonyeeyeh (8 | ee yee Is ee ec 774, 799 774, 799 

BOOH Es ae ere calle iss sie stereo | Meee eee 300 
16! 400)! SS cS ee ae es 8 a 16, 400 

G65 Ss eeaes Dee ease 2, 750 2,816 
Fie See et [ee Soe Se eee Sree kt ae 808 808 

16,766 Nich meet AE See. ck: 3, 558 20, 324 
Se eee 
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Sarmon Caron my 1918, By Apparatus AND SpecrEs For EAcuH GEOGRAPHIC 
District or WAsHINGTON—Continued. 

Apparatus and species. 

Hooks and lines: 
REDUG OE SUI VOL c-coceccucss 
Obvm or ketal... oo. c.ec.<. 
Chinook, or spring...-...-.- 
Humpback, or pink 
Sockeye. or red 
U1 CCl 

Total: 
Coho, or’silver...........-- 
Chum, or Keta.......... 
Chinook, or spring....-.-.-. 
Humpback, or pink 
Sockeye, or red 
Bheelbeadsss et es soscgc. 8 

Puget 
Sound. 

1, 033, 529 

9, 825, 138 
9, 252, 568 

10; 352, 670 
311, 396 

2, 807, 155 
277, 400 

32, 826, 327 

Grays Willapa 
Harbor. Harbor. 

Pounds. Pounds. 
34,170 3, 036 

BAR Sow ese 
8, 160 1, 184 

43, 218 4, 220 

840, 792 492, 110 
222° 000 304, 056 
643. 432 344, 010 

Cal ocHne eee 
5, 755 485 

31, 008 5, 008 

1,743,631 | 1,145, 669 

Columbia 
River. 

Pounds. 

1,317, 762 

1, 463, 664 
374, 616 

9, 567, 210 
41, 528 

1, 313, 885 
1, 133, 317 

| 13, 894, 220 

BRISTOL BAY WATERS SALMON CATCH, 1913 TO 1917. 

Total. 

Pounds. 
1,051, 998 

2,008 
1,334, 560 

112 
8,390 
1,661 

2,398, 729 

12, 621, 704 
10) 153,240 
20, 907, 322 

353, 568 
4, 127, 280 
1, 446, 733 

49, 609, 847 

Broadly speaking, about one-third of the yield of salmon from 
Alaskan waters comes from the important Bristol Bay region. The 
following table shows the catches made in the more important waters 
fished in the Bristol Bay district in the period of five years from 
1913.0 1917: 

SaLMoN CATCH, BY STREAMS, IN BristoL Bay ReEGIon, 1913 Tro 1917.4 

Species and stream. 

Red salmon: 
INTISHAPHKS 2 sc osee reece 
VEG C10 Ua Pah a Se 
vichak-Naknek.......... 

Wipseiket ss ss2is 55.55 ec. 
Ugashik..... Des Finest a ae 

King salmon: 
UMMISHHONKscsccce coecbete A 
Litas) 1 ee Bots 
vichak-Naknek. 

Weaouk......:.... 
rachis sarsceeceeeee ass 

Coho salmon: 
WUSHUP HES ooo eee wentece 
Kvichak-Naknek.......... 
Ugaguk 

IRGiRl otc coeee tc ome ee 

Pink and chum salmon: 
Nushagak 
Igushik 

Ugaguk 

1913 

Number. 
5, 236, 008 

173, 925 
13, 691, 050 

902, 728 
577, 615 

20, 581, 326 

66,807 

683, 201 

/ 

1914 Total. 

SS Ee OS SSS ee 

20, 195, 107 

89, 599 
94 

10, 657 
405 

1, 209 

| 101, 964 

81, 434 
17) 462 

165 

99,061 

719,295 | 1,128,371 

iS] 

1915 1916 1917 

Number. Number. Number 
5,676,457 | 3,592,574 | 5,679, 818 

228, 405 223, 343 167, 421 
7, 156,488 | 11,551,086 | 15, 762, 582 
1,216,252 | 1,578,862 | 1,856,600 

509, 076 647,422 | 1,047,111 

14, 786, 678 | 17,593,287 | 24,513, 532 

116, 281 81, 591 73, 839 
106 330 477 

29, 392 20, 934 16, 155 
510 365 143 

1,739 1,904 531 

148, 028 105, 124 91, 145 

117, 172 293, 210 62, 260 
13,271 

130,443 293, 498 62,263 

444,146 | 1,818,566 303, 437 
ane eeres 738 183 

232, 082 304, 117 83,019 
12, 004 7, 500 5, 726 
18, 212 49, 196 879 

706,444 | 2,180,117 393, 244 

20,172,026 | 25, 060, 184 1,441,677 | 21, 524, 503 | 15, 771, 598 

97, 669, 930 

428, 932 
1,041 

82’ 786 
1,677 
6,074 

520, 510 

5, 127, 471 

103, 969, 983 

a¥rom “Alaska Fisheries and Fur Industries in 1917,” p.32. By Ward T. Bower and Henry D. Aller. 
Appendix II, Report, U. S. Commissioner of Fisheries, 1917. Washington, 1918. 
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PACK OF CANNED SALMON IN 1919. 

The following table shows, by species, grades, and sizes, the pack 
of canned salmon for the Pacific coast of North America in 1919: 

Pack OF CANNED SALMON ON THE Pactric Coast In 1919.4 

; _... | Puget | Hoh | Queets | 242 | Grays | Willapa| COlum- 
Species, grades, and sizes. | Alaska. | sound. | River. | River. ae Harbor. | Harbor. ape 

Coho, silver, or medium red: | Cases, | Cases. | Cases. | Cases. | Cases Cases. | Cases Cases. 
4-pound flat.............. 10, 087 164 Ola eyecetteecteere I 7O\a eereterneriete 25548) |i oteee eats 14,387 
1-pound plates -jacnaceig= WORSE. | SPEER ese. Sab assess al|Saqodsocc 2167 5| <ceeeeeee 27,471 
1=pound |talli 22... 3.822. 209,694 | 162,307 233 850 775 7,499 2,927 48,870 

Mota ee staeeaia sea 230,138 | 210,883 233 1,025 775 | 12,214 2,927 90, 728 

Chinook or king, red: 7 
Fancy— 
d-pound flat............--|--- 2-2-2 |e eee eee fee eee eee elec ee ee ef eee eee [eee eee ee [i eee eee 143 , 558 
1-pound flat............-- BEBYAi) Jee oaaodeleshhoecs.| sone Ghallpcacoscoc|adencocec||gesacaoc 130, 056 
1-pound tall. »...........- PARE Ae) Ee eee bed lecoeoeeeladeosecusl coccocsed becsasdecacoddadas 38,749 

Standard— 
Fnourid flat 22 secctec- GOD || GIES locke ccke- ANS eae eee 14540. eee 24,279 
I-pound fatto. 22 32 5.84 2,961 83980 | Ft oe 9 e| See | A= ee aR BApSeeee 25,038 
fneond fallen se LD 7GB |e Sain | eee al eens 165 | 2,410); 1,152] 30,445 

Totaleeee Se bise<oe ob ertcter- 151, 733) }) 65,9572 22.8 450 165 4,370 1,152} 392,125 

Chinook or king, white: ( 
A-pound Mlat.\z = jie 0[. <=2)-e jee if? FRR BSc paobocec os bcaees ||seacacccs||=as score ec SEO 
1-pound tale ess occ cee s-| mmm nama oat SG ae el aaa eetieaaied laern Ge aches Seal Aaode a Seals oconcocs 

UNDE Loosneccconcocodass||sosedecse PT PEC ae Ma oasecee| |caeocnene |baormecce sors alac||>soce conc 

Chum or keta: 
pound flat... -suicd---- 3, 846 Be UT eesceetiaed uc eeraaalneicsecrcic Ce End. 3,018 
1=pouind Mat. -—. ec.ce.e-- | mn Nao See ees cre sisisesieee | ecreintrait= PASTBNY | eerie 2,129 
I-pound tale ee. 8. 1,344,616 | 518,896 332 50 650 | 25,967 9,125 70,346 

Wotaler- se acedee Selaeisisi<t 1,348,462 | 525,541 332 50 650 | 28,712 9,125 75,493 

Humpback or pink: es i 
3-pound flat Patio MOWERYA) | baceqe ust ubosecoad soc cooder jposcboccs| pascscesdfncsss = = 
1-pound flat.... yy Ee Ree etl maak ae Aaeeosoes pocooodas| Foare ssl sso7ses6c 
1-pound tall 362, 262 ASM os Meaiocciclce benceee| te tees ne meee eee | eee 

MOtAls  setincis\cl iaics aninid + 421,215 DR. 2 sc james nem siere =| (cocaine aio sll eae eee 

Sockeye or red: ab 
}-pound flat a3" bb bel Peaeeaaee 1004|s0 Un 144 ees dene er || ee 7, 268 
1-pound flat DB GT eas oe le Seeeenc Seer sae Saoescasd) Beacscémel|ecodascs = 
1-pound tall CPU S66 SS Sea bro kacson loader bec|nasSecsas||saogesh2+|-o9ns225 

Total Ae gecccnsossnees 64,346 |.0-4--- TOO) |) Sd gdea ee ee 7, 268 

Steelhead trout: ie 
apa wy eee oeoca sb atc Scassaneditcossecnd|sescsogse 7,212 
1-pound flat. . 5,896 
1-pound tall 1,306 

Total...... ee ry 91 14,414 

Grand total..........-.|4,592,201 |1,295,626 583 | 1,625 | 2,734| 45,296 | 13,204 | 580,028 

@ Reduced to a common basis of forty-eight 1-pound cans to the case, 

a ae - on 

a 
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Pacx or CANNED SALMON ON THE Paciric Coast In 1919—Continued. 

Neha- | Tilla- | Nes- | Alsea Unmpaunl Coauil! 
Species, grades, and sizes. lem mook | tugga |Bay and] ,:° rd ged [aca 

car ie s River. | Bay. | River. | River. | Biver- | River. | River. | River. 

Coho, silver, or medium red: | Cases. | Cases. | Cases. | Cases. | Cases, | Cases. | Cases. | Cases. 
SMOUNG MAb. 2 i si4. ss 43]5---e 225 4,000 300 1,658 Ub Se BS © 2 eS ae ge 1,364 
cy Pt OE CASAS Sp Ree Cae eeae sy Beier rpcr 100 525 VAAN EE Rt Aes | RS Perot arises 6 
1-pound tall............-. 8,124 | 3,150] 2,000 424] 5,392] 3,760] 7,500 3, 646 

Motaleetcee.2 ce 283 2° 8,124 | 7,150] 2,400] 2,607| 5,892] 3,760] 7,500 5,010 
Chinook or king, red: is Sir = ee Ls GP ak (GS eel 
Standard— 
MEPOUNO TAG. - . 2.50 -scces Br Bosee 1,000 1,500 Oe ROU Ianamastee|scnanadas 1,027 
PHOUNG Hato oo tctl lsc. [Sas mene dyes ete == 100 ON FESS RSSLD eee ree eee 
E-pound fall. - ......4--..-- 500 500 SOE a baeob ty 5 1 874) Wee cee dS cacaescetas- cae 

SUEDE. Voats cniaa clomiaeictece 500 1,500 15.900) | 1-25 G12; |v (1; B08 sso 8 42.)245.20922 1,027 

Chum or keta: a a as z 
BIOUNG MALE SA 5.0 aid ch coe oe ncaa = = cine 3,150 SOUMY LOO ARMS S 25) ec ei Cds dette Soca. 
1-pound tall... cs 1, 183 1, 200 400) |. 48b ee 6 472 os. 5.2] sn cmn cee 45 

40112) BBS Beer eee 1,183 4,350 450 535 B72) Raed ce eet ee 45 

Grand total..........-. 9,807 | 13,000 | 4,750| 5,654| 7,757| 3,760] 7,500 IF: 6,082 

fas : Sacra- Monte- | British 
Species, grades, and sizes. eae Stag Manat mento Noyo rey Colum-| Total. 

River. Bay. bia. 

Coho, silver, or medium red: | Cases. | Cases. | Cases. | Cases. | Cases. | Cases. | Cases. | Cases. 
4-pound flat.............. V7 hal i Dyers O26 TR soem elec ace s| sec eeeees 92,890 | 144,201 
dspound flatz-<2.-2... 08 cere Rae B20) | Mamie ee SINS Rk PAE RRP 5,201 | 79,921 
PSPGUINCE Aloette wats nonce | cesses tae| eect cet ascent se| Seeeuis One lnaecoises clan cemeccs 101,902 | 569,053 

Notalsce<eescs <2 6 Cee TAG He eee fre tee lea oer 199,993 | 793,175 
pa es or king, red: 7 aa POCeae a Deen ew 7 o Be 

ancy— 
POUNCAb Aas cn heey On, 4000 ona tal ee wesc lac sons ok omnes ococ| tad bee cet|seueecaes 147,558 
1-pound flat .. .--| 3,000 141,379 
ee BS ea one US UN RS eee Pe SSE aes eeo ed Boeenaince| yeeecamer Pete cee 60,588 

ard— 
qnonna RABE eas ae 4,710 AZT ins AS 870) | ca eacten! 24,5008 se Sos... 2 45,726 | 121,551 
-pound flat.............. 3,947 95 | Se 2,892 | 51,878 
BEROUTIO GALE «= nosh Leas [Mess cae a lem miecteciea| octet c| + 708) |s2eene dee 2,000 | 33,638 | 222,649 

Peep iee = Oe 2,000 | 82,256 | 745,608 

4,188 
346 

16,346 

20,880 

62, 780 
20, 094 

2,284,561 

2,367, 435 
Humpback or pink: Phir ailiiile lhe ean 

MEOUTG ALi Ss oi Socmli occ celeseec. oh sfiees tas alsdsondecclocecctaumlcsy aeere 127,435 | 172,590 
PEPOUNG MG see ae e'c haces ao cue ees eceane clonal Seto sevest a odle saan acne ee 14, 839 63,961 
MAHOU CAM ess 5 craic ese sant cu iehirn conc asset Sac son nok een en det ee eee. ese 204,365 12,188,755 

Total! 2. <<. Pea een gee Seen reat ee 2S yl ein are Be A ee 346,639 |2, 425,306 
Sockeye or red: aL Lael ba (ec, a (ae | area 

mound fist.23t. 5. Pie. co eR LL 293,720 | 461,993 spound Nat-02 5.22. Jose... Sib 13,339 | 136,960 
1-pound tall..... ote ate | Mere Auimge ac. tl CMDR EME ESA Alias [ie 3 ee a 59,945 |1,045, 252 
e-pound Gvales.. 5. ee. Se Peed Bbadcadead sad Stood banboccas BeAR Ro ee 1,941 1,941 
U=-pound Ovalte! -. ..- sd}. 18 2 Sane Srncbenes Gsccoaced Heerrer tel iene ae aoe 500 500 

PROGEIE OS. beac oct Seale Role enc ae |ucee eee ogee tte FRA --| 369,445 |1, 646, 646 

Steelhead trout: Mi Liz. fl Mb ela DO Graal iiliiiaoiowit = 
B-POUMCM ALS a atasncices|eetecac sls cebessc a) CUM ASO | co e8Ee Ele occes-lMdltyaSibede ac 3,586 | 10,943 
1-pound flat..............]. bacscesn|acissvcuce : Sietieaisele 116 11,261 
1-pound tall......... Br Ee Sicaesee| Sree ese BR Bee Aa EA bse ate ite Laas == 791 2,188 

Piss enfacncen cities [PR om sk sdleoee eo |e ODN). ce Sees | k 3! ee 4,493 | 24,392 

hace abees 8, 023, 437 



U. S. BUREAU OF FISHERIES. 

CANNING INDUSTRY, 1864 TO 1919. 

SUMMARY OF CANNING INDUSTRY. 

From the beginning of the canning of salmon on this coast it has 
been the most important branch of the industry, and the following 
table shows in condensed form the number of cases packed in each 
year on the Pacific coast of North America from the beginning of the 
industry in 1864 to 1919, both inclusive. 

As British Columbia is a Province of the Dominion of Canada it 
does not come strictly within the scope of this report, but 1m order to 
show the pack of canned salmon on the North American shores of 
the Pacifie Ocean, which would be incomplete without that of the 
Province, it has been included also. 

Pack OF CANNED SALMON ON THE Paciric CoAsT, BY YEARS AND WATERS. 

Coastal lS Goastal 
Year Puget streams of Grays Willapa Columbia | Senne of Smith 

cia Sound. Washing- | Harbor. Harbor. River. Ore °° |River, Calif. 
ion. | Tes On: 

Cases | Cases Cases. | Cases. Cases. 
IPE Soh ieee] Meee eae Ne oka Ves al CNet aie Bell aeatanrs ce enone 4,000 
Sraiblosions sakes 2 ole qatar Se cet ewe sack Moe ee ene ee re aa Ieeer oe cca Sor 18, 000 
Be ob ferains steyece S| ercieralomiceeioe Jets wet bres acta Aa eae oe Se ol Ace tonics a 28, 000 
Bye. cRlamspiae ee the eeeeinee ees eesti, tena eesl Faya St Aes ee a reat ake 100, 000 
RE neater eae ee cranial cee Theiler Leet pile 8 ape FO APE | ae de 150, 000 

se OR SAE TLE Se eae oom ee ce eee (te ree 200, 000 
Wis acta Oe WEES ea aise eerseae | aap sevauecvel|aietneteisieis 250, 000 
LE SNES eS OBeet ae ee tical be weme maces 250, 000 
ree, ae rreenen Set cere lareMeeieca ctarernslatieehcmtartetci ee 350, 000 
BOSE CH Beer econ ter cabastm ec cecsenbas sas 375, 000 
aa Sale tie eee cele Soe ell Gone ce Cred bec becee coe 450, 000 

G0 Oil peere eaeeon LP As seaaseessoasosaoo See 380, 000 
238 SPL Ge tees eee 460, 000 

L300 4 dese 0d aeeicters |i sSaetose Se erelts testers ers 480, 000 
HeTOOH SES oe eae | So Lace Pee ee © 530, 000 
8, 500 Jee SER chs oe tBe ccicactats 550, 000 
7900) | asentcebees [ee eeaese cealteeeecee eines 541, 300 
L DOOM oe ndoske someleetose se wetsts lesarstoterershestorers 629, 400 
5, SUOMI. 2. RARE PRS ho Mss Bc iafcteine 620, 000 

12, 000 St2Q00i boeoeseree se 553, 800 
17, 000 18,70) 13, 600 448, 500 
PHENO ene tte aad Nataeeuten acllbaesoaces sce 356, 000 
DD QLOM eng esc RSS 37, 060 22, 500 372,477 
UR Gy Co Ren? soon setorosboeaa |Srictiucaas due 309, 885 
SOOO Ro Tare ete sis ee cinicicicicie cl abies cbs 435, 774 
20529 "has Sas ee eee 5L0 8, 000 398, 953 
26d 26> nee ths Gepes 16, 500 14, 500 487, 338 
BOTT 4 al eae once 22, O00 16, 195 415, 876 
Gh A00s (ie oe see ceee 21, 400 15, 100 490, 100 
TAG AGOSn acto aoa 11, 449 22, 600 634, 696 
NB 664: |e oe Ss oecore ats 21, 274 24, 941 481, 697 
494026) oub5 tee see 13, 300 29, 600 552, 721 
4005 200) il cc orcs 12, 100 21,420 487, 944 
OT926 1s Bees. ee oe 24, 240 21,314 332,774 
AGSKASDIasecleanees 30, 800 26, 300 358, 72 

I SS055008 beees se eeeee 41, 500 34, 000 390, 183 
BSIRGHON anda cee ee 31, 500 39, 492 317, 143 
ATSC4ARR" eres ere s| Soke eee 5, 890 339, 577 
291,488 | iccoocsccsce 27, 559 26, 400 395, 104 

Dy O1LSS6414|S28se2 ee 22,050 14, 950 397, 273 
430; GO2i S ee.etyte-ateesi= 22,000 14, 440 394, 898 
698,080" ice decec es 14, 000 13, 382 324, 171 
Za (ep lage Oe = a 14, 000 20, 457 277,719 

LOYS lod teens ceee se 21, 436 12, 024 274, 196 
SOU 88a: |bmamcaaeesers 55, 480 11, 508 391,415 

1, 551, 028 18, 431 75, 941 25, 497 553, 331 
416, 119 19, 914 47, 287 28, 148 286, 026 

2, 583, 463 13, 124 19, 895 12, 050 266, 479 
817, 354 21, 459 32, 434 16, 837 454, 621 

1, 269, 206 31,735 40, 992 12, 842 558, 534 
1,052, 917 15,777 60, 336 18, 553 547, 861 
1, 990, 258 13, 324 42, 696 8,379 553, 346 

622, 732 13, 732 35, 972 8, 827 591, 381 
1, 295, 626 4, 942 45, 296 13, 204 580, 028 

otal? 202 f 22, 192, 871 152, 438 893, 257 572,950 | 21,376,293 | 2,750,999 51, 281 

_——— 

—— —- 
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Pack or CANNED SALMON ON THE Paciric Coast, By YEARS AND WATERS—Con. 

Year. 
Klamath 

River, Calif. 
Eel River, 

Calif. 

ee eed 

8, 500 

$, 400 

11, 0v0 

92, 100 

SS SSS St 

10,500 | 

Noyo 
River, Calif. 

Sacramento 
River. 

65000) | lee ss eae 

2,000 | 
7,500 | 

Cases. 

3,000 
10, 000 
21, 500 
34, 017 
13, 855 
62, 000 

181, 200 
200, 000 
123, 000 
81,450 
90, 000 
39, 300 
36, 500 
68, 075 
57, 300 
25,065 
10, 353 
2,281 

23, 336 

4,036 

2,500 

43,169 | 

Cases. 

142) 065 
206, 677 

4,592, 201 

British 
Columbia. 

Cases. 

7, 247 
58, 387 
89, 946 
61,093 
61, 849 

169, 576 
240, 461 
163, 438 
123, 706 
108, 517 
152, 964 
204, 083 
184,040 
417, 211 
411, 257 
314,511 

9,500 1,419,534 | 74,801,284 | 26, 753, 563 

Total. 

Cases.a 

1, 030, 592 
1, 003, 831 

937, 118 
896, 642 
922, 176 
899, 256 

1,217,792 
1,614, 066 
1, 609; 696 
1,578, 746 
1, 355, 130 

i) . 

- 

. a 

SERENE ES 

SSe5 

- ao 10 
i) 

wee ee 

Serer 

> 

~ =~] aw oO ZER85 

_ 

SS 

>. CO C1 2 OT 02 00 me 00 CO He OT 
roo 

5 Sa eae) eS = oo 

151, 188, 291 

a Reduced to a common basis of forty-eight 1-pound cans to the case. 
b Includes 950 cases packed at Monterey. 
¢ Includes 12,809 cases packed at Monterey. 
d Includes 2,000 cases packed at Monterey. 

CANNING INDUSTRY, BY SPECIES AND WATERS. 

The tables which follow show separately, by waters and as far as 
ossible by species, the salmon canned on the Pacific coast from the 
eginning of the industry until 1919. It is only within recent years 

that the published statistics have shown the pack of the different spe- 
cies separately. In the early years of canning the chinook, or quinnat, 
salmon was used exclusively, the other species not being utilized 
until the chinook had begun to decrease in abundance, or a demand 
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had arisen for a cheaper product. There is a very great difference 
in the selling value of the highest and lowest grades, and it is neces- 
sary to have complete statistical data now in order intelligently to 
comprehend the trend of the industry. While every effort has been 
made to make these tables complete, there are, unfortunately, some 
gaps which it was found impossible to fill. Such ellipses indicate 
that either the canneries did not operate or that no data were 
available for such periods. 

Although there are only five species of salmon found on the Pacific 
coast, each bears several common names which are in general use in 
one or more of the many fishing districts. Trade names of each 
species as known in each district follow: 

Districts. 1 2 3 4 5 

Alagks i cucteenecancess Rede ccte Rin ee steoe | (CONOE: Mouitterssistcs Pink? [escethes --| Chum, 
Medium Red. 
Silver. 

British Columbia. .-...- Sockeye. .... Spring. -.--- Coh0st chee ences Humpback........| Keta. 
Puget Sound?! :.0.5...|: 22°. dove seee Tyee Spring doiessscereese Chum, 
Columbia River Blueback...| Chinook...-. (None packed)....} Do. 
Outside rivers. ......-.-. Quinault....} Quinnat.....]..... d GOrse e545 .k ose Do. 

Pack oF CANNED SALMON ON PUGET SOUND IN SPECIFIED YEARS. 

Medium red or Can- Chinook. Sockeye. mlvee 

neries ; 
Year. oper- 

ated. | Cases. | Value. Cases. Value. Cases. | Value. 

S ccm ete ettie nate 5, 000) 3522 Satrase 
Ee cian eestor 238) \|oncn < cee 

Sees ee eee err 

$24, 921 5, 869 19, 308 
11,816 7,26 24,500 

103,371 | 11)812 59, 000 
188,014 | 22° 418 89, 672 
273,108 | 50,865 | 154, 218 
350,299 | 82,640 | 264) 448 

1,248,192 | 91/900 | 282) 133 
1,058,400 | 98600 | 335) 240 

1809 sameeseseeee ee 19 | 247364 | 1037180 499, 646 | 2,368,334 | 111,387] 418,176 
IODORT. Jo LIE BEL AEC 19 | 22,350 | 134,100 229,800 | 1,149,000 | 128,200] 512,800 
TOQUE od oe oc cece ee oh cueaalee tee a AlN chee eee ee meee 1,220 0001 een. ee 
i pp ara eee RE RaE ap 21 | 30,049 | 150, 245 372,301 | 2,047,655 | 85,817} 429, 085 
1903 rec ccuce ces Ue 92 | 14,500| 72,500 167,211 | 1,003,260 | 103,450} 413,800 
POOL ie ee een mee 13| 14,4411 69,352 109, 264 653,871 | 118,127 | 447) 851 
TU ase ae aT LT; py 1, 804 9, 922 825,453 | 4,952,718 | 79,335 | 337,174 
TEU, a Oa a re eS? 16 8,139 | 48, 834 178,748 | 1,251,236 | 94,497 | 472° 485 
1G07 LS Oe cnc aaa 14 1,814 | 16,326 93) 122 698,416 | 119,472 | 4767288 
LOS ER cs OU a a eam 11 | 95,210 | 666,470 170,951 | 1,196,657 | 128,922 | 6447929 
1900. dcsccceacosbrn see 24! 137019| 72,604| 1,097,904 | 6,183,300 | 143,133 | 630,446 
TLE T pe Ne aes a 15| 10,064! 60,324 248,014 | 1,673,095 | 162,755 | 895, 153 
rT Vay AR ak Sieg 21| 21,823.) 172,582 127,769 | 1,168,145 | 256, 123 | 1,711,178 
HOLDS), 225 FSTAA NEY 21| 20,252) 101,706 184,680 | 1,660,173 | 149,727 | 761, 200 
1 PT PEE? SRT 32 1, 234 5,247 | 1,673,099 | 10,871,178 | 61,019 | 2353372 
iC e CS a Misael iis ota 22| 27,140 | 179,532 339,787 | 2,751,832 | 158,933 | 715,995 
rer sey aS PAE i A 40 | 28,466 | 145,555 64, 584 676,769 | 180,783 | 902; 335 
1OIGGEED Ss kaa tices facmote 32 | 45,072 | 270, 432 90, 866 817,790 | 208,967 | 1,044,835 
WA tl) Cat Gia ae: 45 | 70,918] 638,262| 454,336] 4,543,360} 115,860] 926,880 
LOIS ee haces cays. :sheqaa aga 33 | 62,821 | 565,385 52,587 736,225 | 235,795 | 2,004, 258 
LOLE Ee ee tenn oo eee 35 | 68,542 | 856,775 64,346 | 1,029,536 | a 210, 883 | 2,529, 996 

@ Includes 1,892 cases packed with reds brought from Alaska. 

— 
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Pack or CANNED SALMON ON PuaGet Sounp IN Speciriep YEARS—Continued. 

Can- Chum. Pink. Total. 

Year. ch — — a eee 

ated. Cases. Value. Cases. Value. Cases. Value. 

5,500; csteeeces= 
DBS ile sacks Sess 

1,300 $5, 690 
BelOOl | seese see 
BeO0U Mee ancasen nets 
Mi DUO) lore, osc)arnistarmiae 
TABOOUE fceh. tous 
6,500 We scat tele ce 
Fah ee 
O00" lea cacaeae ces 
P2000 ie ccicsmnanes 

4 21,975 126, 356 
2 11, 674 49, 619 
1 8, 000 32, 000 
2 20,529 72,461 
2 26, 426 93,419 
3 89,774 247, 537 
3 95, 400 363, 036 
7 179, 968 591, 948 

ll 195, 664 755, 235 
12 494, 026 1, 805, 277 
18 38, I 1, 549, 864 

ID SS Gis Sie en ae lg 31,481 86, 427 252, 733 734, 241 919, 611 3, 710, 358 
TT EE ec Te 19 89, 100 Deep th) eee eel a Se 469,450 | 1,940, 925 

14; 159) 583 
Sey Bees 33 | 264,922 | 1,669, 009 6, 607 946 | 622,732 | 5, 017,823 
ii eee Caen i 35 | 525,541] 3,363,462 | 421,215 | 3,369,720 | ¢1,295,626 | 11,1497 489 

a Includes 14 cases of steelheads, valued at $84. The totals also include large quantities of salmon brought 
to the sound canneries from other waters, principally in British Columbia, and packed here, these when 
prepared for market comprising approximately 141,917 cases of humpbacks or pinks, valued at $566,952; 
136,316 cases of chums, valued at $538,937, and 53,135 cases of silvers, valued at $87,185; a grand total of 331,368 
cases and $1,193,074. 

+ Includes 4 cases of steelheads, valued at $36. 
¢ Includes 5,099 cases of steelheads from sound waters. 

Pack oF CANNED SALMON ON SOLEDUCK RiveER, WASH., IN SPECIFIED YEARS.@ 
—— 

Chinook, Sockeye. Silverside. 

Canneries 
Year. operated. 

Cases. Value. Cases. Value. Cases. Value, 

940 $4,324 
1,040 3, 536 
1,439 5, 57 
1,320 6,072 

Pink.b Chum. Total. 
Canneries 

Year. operated. 
Cases. Value. Cases. Value. Cases. Value. 

UNE oan 5 Soke bawcnctelwicseete 1 103 $268 76 $182 1,548 $7,414 
NON aass coma cass cecds weve cesses OS eee Pe 28 61 1,27 5,039 
MOEA eees Olss bSl saSeses Sues oase! 1 189 567 103 291 1,968 7,617 
LU esc eee rich 1 826 2,478 192 538 2,726 11, 028 

a None packed since 1915, b These are virtually all light-colored chinooks. 
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Pack or CANNED SALMON ON How River, WASH., IN SPECIFIED YEARS. 

Chinook. Silverside. Chum. Total. 
Canneries 

Year. operated. 
Cases. Value. Cases. Value. Cases. Value. Cases. Value. 

RS) epee sects a 372 $3,348 204 $1, 665 110 $715 686 $5, 728 
1918. 1 60 540 294 2,499 17 108 371 3,147 
191900 5.% 1 18 216 233 2,796 332 2,125 583, 5, 137 

Pack OF CANNED SALMON ON QUEETS River, WASH., IN SPECIFIED YEARS. 

Chinook. Sockeye. Silverside. 
Canneries 

Year: operated. 
Cases. Value. Cases. Value. Cases. Value. 

1 (05 [pe Te aed Rpg teep ees eat i 750 $4, 500 200 $2, 080 2,500 $11, 500 
Tee ERAN Se ON OSes BS b ari 4 1 1, 082 7,574 220 1, 848 1, 680 5, 712 
OTe TSE I ae She Fc eer ee a 1 1,175 5, 875 200 2,134 1, 800 6, 966 
AOU S25. 35 asa RE. Sages 1 eer est |e Saeeie OP 1, 512 9,072 |... . 5.262 a)es cose 
AOTGSAR: io nd Ege Ab eos this,a= ats, il 1, 506 9) OSG Mic temscce doeees oe ete 617 3, 085 
LOLs dst ocettiocss nedaaas 1 713 GRAZ alse here oselnren ene 1,196 9, 759 
TTS: BARE eee Saniora soebenoe 1 381 3, 429 20 280 1,138 9,673 
MOTO aoe se aes ee eee cane 1 450 5, 400 100 1,600 1, 025 12, 300 

Chum. Steelhead. Total. 

Canneries 
Year. operated.| 

Cases. Value. Cases. Value. Cases. Value. 

AOIQ Ut ccJ eGR tees base deci 1 1, 000 2, A400 Goes cnc diseeemeosee 4,450 $20, 480 
QI Seo oc perc ates cope 1 670 1, 461 600 | $3,300 4,252 19, 895 
NOD4 no ey cheek Bee oak fee 1 1, 020 2, 887 500 2, 750 4,695 20, 612 
QU 2S. 30.0 Sc tee sie s eee ees | Ty pees Beet be cereieecta el ath eee nee ae 1,512 9,072 
191 G25 3 3 tered Bees Boe Rie ae 1 415 15245 eckeen nell yee sassse 2,538 13, 366 
191 7ob s,s 1iare es5- sae) Ape oe 1 47 3 129 1,161 2,085 17, 643 
HOURS 9 fo Bae Bee. Sok ee te 1 A Se ec ecw eee oe a 87 870 1,626 14, 252 
11 Os ite ie SON OO wc otiepierdele 1 50 S20 alas tiga cis selleeetes sett 1,625 19, 620 

a 68 cases of these were smoked. 

Pack oF CANNED SALMON ON QUINAULT River, WASH., IN SPECIFIED YEARS. 

; Chinook. Sockeye. Silverside. 
Year Canneries 

operated.| Gases, | Value. | Cases. |, Value. | Cases. | Value. 

1 5,000 | $35,000 2,031 | $16,000 6,000} $42,000 
Cf NA aS el Ro 4,500} 40,500 3, 916 18,014 
Lise wre ea neveie [cise aromintelers 492 4,133 7,106 24, 160 
2 bl 250) 12,074 120,740 1,623 6,281 
2 1,144 6, 864 22,972 | 239,989 1,388 6,807 
2 1,365 8,190] 10,315| 92,835 1,093 5,465 
2 309 2,781 4,608 55, 296 2,609 21,289 
2 1,497 | 13,473 2/470 | 30, 869 6, 086 51, 731 
2 165 2, 063 1,144] 18,304 775 9, 300 

3 Chum. Total. 
Vioar Canneries 

operated.| Gases, | Value. | Cases. | Value. 

AG Uae ee eee cree heratr sre rere ne irr aepe paral 1 5,400 | $27,000] 18,431 | $120,000 
TOUR eee ee POS Ne aged nee ee 2 5,500 | 13,200] 13,916 71, 714 
TK acaba et EE, Yew UA Ve EE Che Ce? ae ry [oes ee Pe ppd 7, 598 28, 293 
511, een ares Vee ASSEN Bk SN hee BA ee 2 1, 048 2,966 | 14,796 | 130,242 
Tey ee manag epee AIDE gE GCS NE Oe Be ar 2 1,993 5,580 | 27,497 | 259,240 
TOVGUE EU OT MAN 1 oes 2), CMU Mae 2 466 1,398 | 13,239 | 107,888 
19072 nose ssicssctancaseas cetera ae nee eee 2 1, 821 11,836 | 610,553 | * 98,438 
W918 se 23k Fo acc sess sen cane cemminecee eee ee omavienen as 2 1, 682 10, 874 11,735 106, 947 
(OVO. Sse eel <2 BAIR Soke 2. SS eee cece se 2 650 4,160 2,734 33, 827 

aPrevious to this date the fish were transported to the Aberdeen and Hoquiam canneries and prepared 
there. 

b Includes 1,206 cases of humpbacks, valued at $7,236. 
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Can- Chinook. Silverside. Chum. Total. 
Ye neries ar oper- emaes 5 1 WOES Ne PRN eri ener) 

ated. Cases. Value. Cases. Value. Cases. Value. Cases. Value. 

4 
1 
1 3 
1 ye 5,é 

1894....... 1] 12,300] 61,500 4,100} 16,400 5,000 | 13,500] 21,400 91, 400 
MSUDIe es = = 24 1 56 202 8, 876 28, 403 2,517 6, 922 11, 449 35,527 
MSW osx s<25 Z 7,816 36, 806 9, 278 29, 689 4,180 11,495 21, 274 57,990 
i ee 1 3,100 | 11,741 8,300 | 28,481 1, 900 ,000 | 13,300 40, 222 
Ce 2 5,100 | 23,052 4,800 | 16,320 2, 200 6,050 | 12, 100 45, 422 
1800%5,;-<-: 1 5,000 | 21,250} 15,740] 59,025 3,500 8,750 | 24, 240 89, 025 
a0 Binds 2 6,700 | 33,500} 12,900] 51,600] 11,200! 30,800] 30,800] 115,900 

Re ate = Se Le a a scakalace watlen un [toe see css c| aouumateesecocswessclcacsuccead ALE 500) 2 5 omc matte 
TOROS: | 1 4,000 | 20,000} 10,000 | 45,000) 17,500 70,000} 31,500 135,000 
TONSA: 2 3. | 2 4,339 | 20,363 | 14,904] 51,854 8,316 | 21,022] 27,559 93, 039 
1905i-5 ...-<| 2 2,050 9,225 | 13,000] 52,000 7,000 | 18,200} 22,050 79, 425 
ORGS so 2 2 2,500} 10,000] 11,500] 43,900 8,000 | 21,500] 22,000 75, 400 
AGO: 2x < 1d 1 1,000 7,000 9,500 | 47,500 3,500} 11,500] 14,000 66, 000 
POOR = 1 1,000 7, 000 9,500 | 47,500 3,500 | 11,500] 14,000 66, 000 
1900%: =... 1 5,721 | 20,819 9,019 | 38,146 5,047 | 11,608 | @ 21,436 79, 624 
ko 3 15,495 90,718 21,768 108, 840 13, 867 48,534 | 6 55,480 272,017 
th 5 4 15,773 110, 411 28,991 202,937 | ¢ 31,177 155, 885 75,941 469, 233 
1912 5 5 9, 060 54,360 26, 162 120, 345 12,065 28, 956 47, 287 203, 661 
19133522: - 4 1, 253 8,771 5, 723 19,458 12,919 28, 163 19, 895 56, 392 
19f4s:- 2.21 4| 11,899] 59,495 9,156 | 35,434 | 11,379] 32,203] 32,434] 127,132 
1915u. =<... 4 4,219} 20,089] 14,036 | 61,707} 22,737] 63,678 | 40,992] 145,474 
19168 e221. 5 | 12,400] 74,403] 11,580] 57,898] 32,560 | 117,744] 460,336 | 265,229 
iy aa 9 | 12,124] 109,116 9,589 | 51,246] 10,910] 70,915] ¢42,696| 291,715 
TOISBE! ot 6 8,731} 99,912] 21,994 | 201,705 5,247 | 37,915 | 35,972] 339,532 
WO19Fsi oo. 6 4,370 | 54,626 | 12,214 | 146,608 | 28,712 | 183,757 | 45,296 | 384,991 

a Includes 1,649 cases, valued at $9,051, packed with sockeyes brought from Puget Sound. 
b Includes 4,350 cases of ‘‘quinault,’’ or sockeye, salmon, valued at $23 ,925. 
¢ Includes 6,730 cases of humpbacks. . 
d Includes 3,796 cases of humpbacks, valued at $15,184. 
¢ Includes 10,073 cases of humpbacks, valued at $60,438. 

Pack or CANNED SALMON ON WILLAPA HArsor IN SPECIFIED YEARS. 

Can- Chinook or black. Silverside. Chum. Total. 
Vear neries ; 

a SSS SS SSS 
ated. Cases. | Value. Cases. Value. Cases. Value. Cases. Value. 

ee Al are Pa pee Bee reef semen pa |s seep tar <|paeeieamaso| ace ateees ol) ml S7O00N Sc see as 

q fee ete sy roger hr: eb | aio (ec catia ore mENe eteiseta bese tye <e1s ate . x eee or | ESR eee Sat § 
1 3,000 | $10,260 9,000 | 30,780 2,500 | $7,745 | 14,500 48,785 
1 1,700 9,180 7,895 31,580 6, 600 18, 150 16,195 58,910 
1 2,700 | 14,580 5,600 | 22, 400 6,800 | 18,700 | 15,100 55, 680 
2 4,636 | 23,180] 13,047] 41,150 4,917 | 13,222] 22600 77, 552 
2 4,551 | 22,755] 11,940 | 38,208 8,450} 21,938] 24,941 82, 201 
1 8,100 | 33,291 | 14,600] 44,822 6,900 | 18,975} 29,600 97, 088 
2 5, 865 26,510 9, 809 33,351 5,746 15, 802 21, 420 75, 663 
3 5,650} 25,425] 10,675 | 40,031 4,989 | 13,720] 21,314 79, 176 
3 6,700 | 33,500] 12,400] 49,600 7,200 | 19,800 a 300 102, 900 

2| 5,836] 29,186)  9,128| 41,076 | 24,528 | 97,112 | 39,492 | 167,368 
1 2,300 13, 800 2,390 10,755 1, 200 3, 300 5, 890 27, 855 
2 3,000} 12,000 7,400 | 28,440] 16,000) 38,700| 26,400 79, 140 
2 4,650 | 20,925 4,300 | 17,200 6,000 | 15,000] 14,950 53, 125 
2 4,000 | 16,000 5,340 | 21,360 5,100 | 13,260 | 14,440 50, 620 
2 3,530 | 15,354 9,298 | 36,682 624 2,496 | 13,382 54, 532 
2 4,017 | 20,585 5,923 | 23,692] 10,517| 36,809] 20,457 81, 086 
1 1,455 5, 869 4,822 17,359 5,747 13, 163 12,024 36, 391 
1 2,923 | 15,077 5,096 | 25,480 3,489 | 22,711 | 11,508 63, 268 
2 5,717 | 40,019 9,298 | 65,086} 10,482| 52,410] 25,497] 157,515 
3 6,123 | 36,738 8,030; 36,938 9,533 | 22,879 | @28,148| 108,156 
5 67 469 3,111 | 10,577 8,872] 19,368] 12,050 30, 414 
3 2,924] 14,431 7,179 | 27,749 6,734 | 19,077 | 16,837 61, 256 
2 3,148] 19,380 4,008; 18,437 5,686 | 15,921 | 12,842 53, 738 

OL Gane. 2 5,115] 30,690 3,365] 16,825] 10,073] 36,262] 18 553 83,777 
iy | 2 1,720} 18,920 2,143 | 19,287 4,516 | 30,708 8,379 68, 915 
RIB HS 25. _| 2 921} 10,131 5,249 | 50,390 2,657 | 18,599 8, 827 79, 120 
1919.4... 2 1,152] 13,824 2,927 | 35,124 9,125} 58,400] 13,204] 107,348 

@ Includes 4,462 cases of hampbacks, valued at $11,601, 
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Pack or CANNED SALMON ON THE COLUMBIA RIVER FROM THE INCEPTION OF THE 
Inpustry TO 1919. 

Chinook. Blueback. Silverside. 
Canner- 

Year. ies oper- 

ated. Cases. Value. Cases. Value Cases. Value. 

TSR SES = 2h VES OEE ees oieinisci 1 4,000 $64, 000 
TSG, fo 2/8208 Oe ee eee ee 1 18,000 288, 000 
PRESS. 2 LUE Aes otk ee. 2! 28,000 392, 000 
1860 232)... ee Oe ns eS Ses se 100,000 | 1,350,000 
TS70 ee eB ED ee oe ee 150,000 | 1,800,000 
TST Sherk Mee ee Pidoe pee Ot ara tnee s 200,000 | 2, 100,000 
TRID VA Ne eS wh hs ls ee 250,000 | 2,325,000 
PS7S he hs ha EL ee AS erg ae 250,000 | 2,250, 000 
foi. Det eee os Be a aA Ei 13 350, 000 2,625,000 |.. 
TSN oboe he hatcg 2 13 | 375,000 | 2,250,000 |.. 
TRIG ATE. bial my ode ae 17| 450,000 | 2,475,000 
O77 EOIN Teh ge Ue se ON eae he 380,000 | 2,052,000 
TR7SEOL Aan ee PWN 30 | 460,000 | 2,300,000 |.......... 
ARTORO SP ORe eS wep ee 30 | 480,000 | 2,640,000 |.......... 

17, 797 
57,345 
15, 482 
66,547 
30, 459 
43,814 
18,015 
16, 983 
12; 972 
66, 670 
23, 969 
13, 162 
17,037 
8, 383 

; 12) 911 
POO oon ee ee ees 19 | 327,106 | 1,962,636 7, 768 
TO0G Sete seen eee baton 19 | 311,334 | 1,868,007 7,816 
TUT iad abet ean oSee eae — 19) rong serie ene 5,504 
LOOSE Seears er oa es eee 1431) “D0 OGG oe cae 8, 581 
$OOG TAs ee hE Ae IE nee 15 | 162)131 | 1,203,546 | «27,908 
Oe ye Se ore ke sae 15 | 244,285 | 1,882,137| 6,234 
OU Bie ee ore 15 | 405,862 | 2,204;185| 5,988 
PTS A Oe ONY Ser Ta hie a 15 | 220/317! 1,988,526| 8,210 
O13 52 Cae este cae = AEA 9A 15 | 192,116] 1,664,670| 11,152 
TT bee ae ie OE tt ate 17| 2891464} 2,573,502] 35,311 
LO Tai ce Nee Uke) Seon 19 | 406,486 | 3,694,361 5, 459 
TLE eM Ee el PY ot hy nant 20 | 395,166 | 3,572, 203 3,790 
Th pe Gd dnd ol RE rd 20 | 403,637 | 5,023,529 7,968 
SL CAS) I Aad i Pee Eg 20 | 4007952 | 5,222°983| 37,833 
TOIG DA eb eeaaa ee: Eee 21 | 392,125 | 5,031,207 7,268 | 73,116 | 90,728 | 1,052, 767 

@ Of these, 2,846 cases, valued at $23,203 were packed with sockeyes brought from Puget Sound. 
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Pack OF CANNED SALMON ON THE COLUMBIA RIVER FROM THE INCEPTION OF THE 
InpustrY TO 1919—Continued. 

Chum. Steelhead trout. Total. 
oar Canner- 

: ies oper- 

ated. Cases, Value. Cases. Value, Cases. Value. 

iS Ly eg) dh Se ee) ee ae A Os) Se «el ee SO ed ed Se 4,000 $64,600 
Panes aed e ber ere ete ctf | 1h phn tee ke Pen beah 120k obo (nde -fa0 8% 18, 000 288, 000 
PRR Bee S22 PTS WE 2 i al’ py) Bt og eal bees tl LES aC fe ee bee 28,000 392, 000 
Tea Renee i Ce Soo cu sic Gua cweem da Gaede Soe Meena cher lnceck ccc leogahake. 100,000 1,350,000 
PRR ee Navi ey. tae eel A mee aac 8 ge eteah epee tl Lona lerh | oe ae 150,000} 1,800,000 
ele I a RE a SP | mg = one: oe Pre - a2 a | a 200,000} 2,100,000 
Tie IGE Sn anata tak trae ener ba tetaae SOS | arse a5 = eraral etwraetare oles [Erato aerate ee omrerww ‘are 250, 000 2,325,000 
BPO MORE RANK SIS 2 Dt ONG: wes il. boas Gop es eee at et eth phe o 250,000 | 2, 250,000 
Baidlreces: wes. seeck coeds. 16 ea EN Seats +l ie eens [Pra Se ceo 350,000 | 2,625,000 
ed Se ee eevee ee 3) =e ay (ee eee «el | ie ee 375, 000 2, 250, 000 
May ha her Bre 5. eee ah eae aE Coen ee] os Marae [PE ope obs See erres 450,000} 2,475,000 
Spr eee e. WUD tr J) Gah TON atte Qh) os ce Gels tances WiosdseGs UIE RS weeia: 380,000] 2,052,000 

460,000 | 2,300,000 
480,000 | 2,640,000 
530,000 | 2,650,000 
550,000 | 2,475,000 
541, 300 2, 600, 000 
629,400 | 3,147,000 
620, 000 2,915,000 
553, 800 2, 500, 000 
448,500] 2, 135,000 
356, 000 2,124, 000 
372,477 | 2,327,981 
309,885 | 1,809,820 
435,774 | 2,407, 456 
398, 953 2,440, 964 
487,338 | 2,679,069 
415,876 | 2,095, 934 
490,100 | 2,501, 126 
634,696 | 3, 110,997 
481,697 | 2, 261, 826 
552,721 | 2,219,311 
487,944 | 2,073, 226 
332, 774 Lis O00 
358,772 | 2,282, 296 
390,183 | 1,942, 660 
317,143 | 1,644,509 
339,577 | 1,777,105 
395,104 | 2) 242° 678 
397,273 | 2) 237,571 
394,898 | 2) 149° 062 
324,171 | 1,763,490 
277,719 | 1,380,708 

99,796 | @274,196| 1/760; 220 
15] 66,538 | 232,883 5,436 | 31, 203 391,415 | 2,544, 198 
15] 53,471! 203,198| 8,594! 47,399 553,331 | 3,052) 164 
15| 18,699] 46,590 6,958 | 22; 108 286,026 | 2,319,856 
15] 13,303} 29,486 8,939} 49,142] 266/479]  2°012/387 
17| 49,285 | 305,541] 10,792] 59,356] 454/621 | 3,695,989 
19 | © 86,530} 251,632] 26,723 | 129,358] 558,534] 4/305, 292 
20| 77,766 | 307,483 | 18,999] 118,987] %547/861| 4/361, 299 
20} 53,659 | 386,596 | 23,783 | 292,583 553,346 | 6,514) 940 
20} 29,846 | 215,669 | 24605 | 350,071 591,381 | 7,466,894 
21] 75,493] 441,989 | 14,414| 144,140 580,028 | 6,743,219 

| @ Includes 55 cases of humpbacks, valued at $132, packed with humpbacks brought from Puget Sound, 
> Includes 56 cases of humpbacks, valued at $224, 
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Pack oF CANNED SALMON ON THE CoLUMBIA RIVER, BY STATES, 1916-1919. 

States and species. 

Washington: 

Silverside........ 
Steelhead ........ 

Oregon: 
Blueback..-...... 
Chineok!./2e 222. 

Grand total.... 

1916 

Cases. Value. 

1,377 | $12,389 | 
179, 083 |1, 074, 495 | 
46,012 | 165, 643 | 

» 56 224 
26,788 | 133,940 | 
14, 348 86, 091 | 

1917 

Cases. Value. 

2,801 | $33,612 
146, 140 |1, 753, 680 
14,539 | 93, 050 

"15,989 | 183, 874. 
6,053 | 66,583 

267, 664 |1, 472, 782 185, 522 |2, 130, 799 

2,329 | $18, 632 
@ 130,185 | 1,671,007 

39,279 | "235, 674 

34,927 | 349,270 
7,148 71, 480 

213, 868 | 2,346, 063 

280, 197 |2, 888, 517 

2,413 | 14,899 
216,083 |2, 497, 708 
31,754 | 141,840 
25,286 | 201,174 
4,651 | 32, 896 

5,167 |. 77,940 
257, 497 |3, 269, 849 
39,120 | 293, 546 
48,310 | 516, 806 
17,730 | 225,955 

367, 824 |4, 384, 096 

4,939 54, 484 
261; 940 | 3,360; 200 
36,214 | ' 206,315 
55,801 | 703, 497 
7, 266 72, 660 

366, 160 | 4,397, 156 

547, 861 4,361,299 | 6, 514, 895 553, 346 591,381 7, 466, 894 
| 

580,028 | 6, 743, 219 

a Includes 106,328 cases spring chinooks, valued at $1,382,264; 21,740 cases fall chinooks, valued at $273,924; 
and 2,117 cases light-colored chinooks, valued at $14,819. 

b Fish brought in from Puget Sound. 

Pack OF CANNED SALMON ON NEHALEM RIVER, OREG., IN SPECIFIED YEARS. 

Year. 

Chinook. 

Cases. Value. 

_ oO =) a 

NNWNNNNRE NNR Re Re ee Re ee ee eR HH RR RR 

1,685 | 18,535 
500 6, 250 

Silverside. 

Cases. Value. 

Total. 

Cases. Value, 

$30, 000 
32, 000 
45, 500 
14, 000 
40, 000 
26, 892 
25, 972 
23, 494 
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Pack or CANNED SALMON ON TILLAMOOK Bay, OREG., IN SPECIFIED YEARS. 

Can- Chinook. Silverside. Chum. Total. 

Year. ape 

ated. Cases. Value. Cases. Value. Cases. Value. Cases. Value. 

eee es eee ee eee eee ee ee 

pre 
1 8,000 
1 497 | $1, 988 4.000 | 16,000 6,919 | $17,297 | 11,416 35, 285 
1 700 2, 800 7,763 | 31,052 700 1,750 9) 163 35, 602 
iy ee ae | 6,514 | 20,845 7,001 | 19,253] 13,515 40, 098 
1 2, 200 6, 600 71 teed CRE i SR dk 7,060 21,180 
1 2,090 | 6, 000 9.0001! 27-000. het a es 11, 000 33, 000 
1 B,OOe1® 13;000'|* 10,342] 35,162" |oo-.--d [eect 15, 342 48, 162 
1 2, 180 8, 720 3,889 | 14,036 5,121 | 15,363 | 11,190 38,119 
1 a ee 2 ee ee ee eee ee eee eee ee eee 

1 848 4,240 | 2,133 9, 598 3,901 | 10,728 6, 882 24, 566 
1 215 1, 135 2) 287 9, 720 4,093 | 16,372 6, 595 27,227 
i Cet RE | ea 2,727| 11,590 2,620} 10,480 5, 347 22) 070 
is, ene) aE I 4,400 | 17,600 6,500} 13,000} 10,900 30, 600 
1 1, 100 6, 600 1,700 | 7,650 8,800} 22000} 11,600 36, 250 
1 1,870 | 11,220 2,364 | 7,092 1,270 3,175 5, 21, 487 
1 2,000 | 14,000 3,410 10,230 2,314 6, 942 7, 724 31, 172 
1 2,300 | 16, 100 6,000, 21,000] 47000} 12/000} 12,300 49, 100 
1 2,615 | 15,663 5,029) 21, 809 3, 712 8,538 | 11,356 46, 010 
1 2,900 | 20,300 41500 | 24,750 2,000 6,000 9, 400 51, 050 
2 8,433 | 67,464 | 12,663 | 69,647 5,277 | 20,053 | 26,373 |. 157, 164 
2 3,811 | 26,677 6,418 | 32,090 4,550| 11,375] 14,779 70, 142 
1 2,600 | 15,600 1,000 4, 000 1,000 2, 200 4,600 21, 800 
2 4,734 | 33,138 4,131 | 22,307 6,707 | 16,867] 15,572 72, 312 
3 5,675 | 34,300 4,549 | 20,925 9,099 | 25,477] 19,323 70, 702 
3 9,465 | 75,720 4,333 | 21,665 7,530 | 22,590] 21,328] 119,975 

: 3 8,822 | 79.398 5,522 | 44,176 6,941 | 48,587] 21,285 | 172,161 
1918. ...... 1 107 1.177 3,461 | 33, 226 1,567 | 10,969 5, 135 45,372 
TW. 22-2 2} 1,500] 18,750 7,150 | 85,800 4,350 | 27,840 | 13,000] 132,390 

Pack oF CANNED SALMON ON NEsTUGGA RIVER, OREG., IN SPECIFIED YEARS. 

Can- Chinook. Silverside. Chum. Total. 

neries 
Year. oper- 

ated. Cases. Value. Cases. Value. Cases. Value. Cases. Value. 

Peeee ceed sey cee ote eeee koe [ideecter 3H eciaes se 4,300 $23,650 
OE SES Se bts tee ie ol eel pletie OF pee A | 3 Me tad Bp 5,000 28, 750 
ttc sel fete yt ai, el ba ae nae belle tens St ele ee a 6,700 36, 850 

3,034 | $10,922 513 | $1,539 4,656 16, 897 

3,553 13,323 396 1, 089 4,228 15,528 
1,000 4,250 400 1,000 4,400 23, 250 
2,468 7,404 165 413, 5, 255 23, 549 
3,540 10,620 150 450 5, 790 25,770 
3,000 10, 500 100 300 5, 100 24,800 
3,300 18,150 140 420 5, 440 32,570 
7,124] 39,182 641 2,436 | 11,327 70,114 
6,180 30, 900 708 1,770 9,978 51,210 
243 OTe Nees dl ooee eek 369 1, 728 

5,730] 30,942 265 662 9,537 56, 308 
3, 930 18, 078 800 2,240 4,930 21,618 
4,056 | 20,280 200 600 6, 656 40, 800 
3, 800 30, 400 260 1,820 6, 060 50, 220 
3,206 | 30,778 215 1,505 6,421 65, 283 
2,400} 28,800 450 2,880 4,750 55, 430 

11312°—21——11 
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Pack oF CANNED SALMON ON SILETZ River, OREG., IN SPECIFIED YEARS, 

Can- Chinook. Silverside. Chum. Total. 
, neries 

Year. oper- 

ated. Cases. Value. Cases. Value. Cases. Value. Cases. Value. 

18062 i322 1 2,500| $7,500 1,900| $5,700 |....... ae eat ae ..-| 4,400] $13,200 
1897-2202 .. 1 3,510| 10,530 Be O15) |e 1 540451 eee eee | 8,525 25,575 
1808%: 2-202 1 a 8,360 43330) (0) 14729) 2: 2 ee eames 7,530 23, 082 
Hac SOS : 2,200 9, 900 2,319 8,696 200 $550 4,719 19,146 
L900 Ssh Sos aeeidiss Sconce nee Ae seeapcieeo] are sisreispei he la eratererwpave etal ernie Seine | Sees teers eee eee 
1OOTe see 1 876 4,380 3,740 | 16,830 360 1,260 4,976 22, 470 
190202 aa 1 600 3, 168 1,917 8,147 500 2,000 3,017 13,315 
19040555! 1 1,000 5,000 3,300] 13,200 1,000 2,000 5,300 20, 200 
1005 eee 1 1,500 9,000 1, 700 7,225 900 2,250 4,100 18, 475- 
T90G =. <iciciecie 1 2,635 15,810 3,192 9,576 167 418 5, 994 25, 804 
1907 . 1 2,333 | 16,331 4,300] 12,900 200 600 6, 833 29, 831 
1OOR Meee 1 2,100} 14,700 4,700} 16,450 300 900 7,100 32, 050 
TOMO Reena 1 2,200 15, 400 4,600 25,300 250 750 7,050 41,450 
Ah?) bee 1 3,584 28,672 7,164 39, 402 237 901 10, 985 68,975 
1OTO Ree eee 1 3,277 | 19,662 6,554| 32,770 283 707} 10,114 53, 139 
aI Fete oe 1 15 75 354 1, 416 17 37 386, 1, 52 
Te ae, 1 3,356 | 23,492 6,712 | 36,245 196 490 | 10,264 60, 227 
1O1Seceecse 1 100 600 3,000 13, 800 100 280 3, 200 14,680 
1916. é 1 1,000 8,000 3,000 15, 000 210 630 4,210 23,630 
1917. wae 1 1,800 16, 200 3, 400 28, 200 222 1,554 5,422 45,954 
IGT See aee 2 4,304] 47,344 7,789 | 74,774 384 2,688 | 12,477] 124,806 
TOG Bee 2 1,393 | 17,413 5,892 | 70,704 472 3, 021 7,757 91, 138 

Can- Chinook. Silverside. Chum. Total. 
neries 

Year. oper- a 

ated. Cases. Value. Cases. Value. Cases. Value. Cases. Value. 

USS intee DN Ss stores craic slits la Sieiclaralers [emis oe wicca lerete ete ciceisic | creteieia’oteisiecel cla ein s's/siee || leas See inte | See 
S88 cle x2 Bil scare sisieieins leis wai aeiete | aie miaisee cl sie weiss ereiele | eteiejreite etal oemerereeeete 5, 088 $29, 256 
B89 Srrcisiatis | soerceietetciess lise eS owaess laces sacs tee cicero eine temas cae | aecian teats | mecrcmemiest 5, 000 27,500 
SOU cis ce L | sasdasdscl scceesscniclece cece aele|iaes ce cemmallaescie cereals ecrecaising. | coca steer eee 5 
S963 24 cjo5ie< 1 1,714 $5, 142 615 $1-845) Cite teaareleesecesaes 2,329 6, 987 
WSs ceened 1 17 1,530 5¥202) 258 20 eee Roe See 1, 700 5,644 
iii conece 2 316 1, 422 3,234 | 12,127 1,300} $3,575 4,850 17,124 
1Q00 SA ose se DL [nr Sccicicid ots | ars sinratataietele flatoiata eieinroinie [larate ce eisictnie | Swisia ents ictal aieteletele cletele steer mee tes | See 
1901! = 58 1 96 480 2,848 | 12,816 549 1, 647 3, 493 14, 943 
1903). 255 ll lkicictesccelocsesscceic 1, 238 5, 262 315 787 1, 553 6, 049 
Tt bene 1 50 200 2,600 8,840 450 1, 080 3,100 10,120 
1005-8 2 1 200 1,200 2,050 8,613 62 155 2,312 9, 968 
1906. 52-550 1 500 3, 000 3, 100 9,300 60 150 3,660 12, 450 
1OWessagae 1 834 5, 838 1,000 3, 000 49 147 1,883 8,985 
19082 =cee Li Wecie:ecresateie|lswieareees se 4,000 EEO eersachoed badasaqnad 4,000 14, 000 
1909. Sore 1 BRIAR SAB AS EASE CeoAae 1,139 4,556 33 76 1,172 4,632 
1Q10 ens ee TG Se Eh Lapp ead PH Wes a RY GH bee oe els ee 2,669 18,345 
AQUI: AS | Ree | ee 1, 009 5, 549 51 289 1, 060 5, 838 

a Cannery not operated from 1912 to 1916, both yearsinclusive. In 1917 it was consolidated with Wald- 
port cannery owned by same party. 



PACIFIC SALMON FISHERIES. 163 

Pack or CANNED SALMON ON ALSEA RIVER AND Bay, Orea., In Specirigp YEARS. 

Chinook. 

Cases. Value. 

Silverside. 

Cases. Value. 

Chum. 

Cases. Value. 

See ee eee ee Pree Pee Pr Serres 

ee es ed es ee eee eee 

S388 
> (or) o 

NSBes RE Se 

wwwwvwvew ewww 

Segas gone LIMON MH OO CAND Cr CO ~ 

Total. 

Cases. Value. 

$64, 285 
55, 315 
55, 000 

14, 400 
19; 260 
18, 840 
18,183 
20,700 
15, 000 
18, 548 
28, 176 

25, 383 
25, 635 
23, 633 
31, 600 
24, 400 
33, 741 
21; 950 
30, 600 
30, 925 
49,750 
87,211 
65,126 
25, 603 
68, 336 
43,305 
41,188 
80; 437 
99) 934 
66,318 

a Includes 541 cases of bluebacks, valued at $6,492. 

Pack OF CANNED SALMON ON THE SrusLAw River, OREG., IN SPECIFIED YEARS. 

Year. 

ated. 

Chinook. 

Cases. Value. 

Silverside. 

Value. Cases. 

Chum. 

Cases. 

1,471 | $7,355 
1, 871 9,355 
1,637] 6,139 
2'700| 8,100 
1,100} 3,300 

850| 2,210 
1,162] 4,648 

1,735 | 8,675 
1/288] 6, 800 
1,519| 8,127 

2) 500 

4,500 | 27,000 

11; 830 
14) 987 
10,465 
9/000 ‘ 
3/900 | 11;700 

10,000 | 34/000 
7,323 | 26,363 

7,488 | "29; 953 
4320 | 18) 260 
6,842 | 29,079 
6,500 | 26,000 

15,000 |" 45, 600 
15,773 | 47,319 
3/600 | 30,1 
7436) 32, 

12800} 70, 400 
10, 266 463 
6,108 | 30,540 
4/281 | 17,124 
9/268 | 50,036 
1,735 | 8,073 
3/021 | 15,105 

350| 2/800 
3,000 | 28, 800 
3/760 | 43, 120 

Value. 

& The two canneries combined and operated gne plant. 

Total. 

Cases. Value. 

10,300 $55, 620 

43,120 



164 U. S. BUREAU OF FISHERIES. 

Pack or CANNED SALMON ON THE Umpqua RIVER, OREG., IN SPECIFIED YEARS.@ 

Can- Chinook. Silverside. Chum. Total. 

Year. ooee 

ated. Cases. Value. Cases. Value. Cases. Value. Cases. Value. 
| 

Dilnonececcns 8, 100 $43, 740 
eee loc. Rec ake e en nee | gece coe | Sener ee co eee eee lee eee 
DQ \lesierefatats =o 3, 100 | .---5 eee 
Tle ees aa ate 10,500 |... 2a 
i Seeaccdste 18,600) |.-----Beee 
16 Rees sees 4,000 22,000 
Tl eee sere 9,000 51, 750 
1 he eee aes 12,000 66, 000 
| ERE AREAS Aerie maces ln SS oogns accede aero ld enaaeee als 56 asec elie eace sctac die sedsoc ap 
Tis] eer een [BE s eae 10,000 40, 000 
1 809 4,013 16, 861 
1 235 7,110 28,675 
1 992 8, 689 32, 583 
1 1,300 9,300 27,900 
2 925 8,616 31, 211 
ON occa ace asilleoses saae|ieice Seb Be elle eee del eign cee noes Mee ae IES cere oe 
1 23 6, 756 28, 738 
1 500 10, 500 41, 500 
1 6, 100 16, 600 81, 225 
1 1,143 6, 756 23,697 
1 500 8, 253 34,012 
1 2, 000 13, 000 74, 500 
1 300 6, 418 36, 049 
1 30 3,789 19,005 
1 1,000 3,000 18, 000 
Dif see eee see ie a 5, 100 23, 460 
Di ee eicre te Gere omic nee 2,900 14, 500 
1g) See noe eee 5,413 43, 257 
1 1, 703 5,113 51, 466 
TP eee ae Saligasan ee ae 7, 500 90, 000 

a No canning done in 1913. 

Pack or CANNED SALMON ON Coos Bay AND RIVER, OREG., IN SPECIFIED YEARS. 

Can- Chinook. Silverside. Total. 

neries 
Year. oper- 

ated. Cases. Value. Cases. Value. Cases. Value. 

DY NGS Bei oe |adGco son =||\aododeanee|lSacesesccaa 11,300 $62, 150 
DSS feces laaceeee eal sacmeecios | semen 5, 500 31, 625 
Yt (eee Si BS pap eons lauaer 7,000 38, 500 
Oy SB el deo ed el Sa cdnces ee ce ace ee [See eee 
Tiel eeie oe Cel ba ee 3,125 | $12,500 3,125 12, 500 
1 163 $815 8,428 | 33,712 8,591 34, 527 
1 5,110] 19,163 2,332 8, 934 7,442 28,097 
1 13, 000 39, 000 2,000 6,000 15, 000 45, 000 
1 6, 200 18, 600 2, 200 6, 600 8, 400 25, 200 
2 3, 142 8, 169 7,180 | 24,412] 10,322 32, 581 
2 1, 273 5,092 5,174} 18,626 6, 447 23, 718 
De Niscesee tater (aa hcl [Patten tee te oth «|| fokefin yea fay wate [Ste f= oheae oe aha lero ste aerate | eee 

1 1 GANG) 6,075 4,082 16,328 5, 297 22, 403 
1 412 2,175 2,640 11, 220 3,052 13,395 
1 2,033 7,725 7, 200 24, 480 9, 233 32, 205 
1 2,043 | 12,258 1,755 5, 265 3,798 17,523 
i 215 1,475 3, 959 17, 927 4,234 19, 402 
1 500 3, 500 5, 500 30, 250 6, 000 33, 750 
2 2,630 | 21,040 7,260 | 39,930 9, 890 60, 970 
2 1,457 | 10,199 3,989 | 19,945 5, 446 30, 144 
OE Fee cetee ee | meee ene aoe 7,383 29, 532 7,383 29, 532 
De Seek: | Sees 9,300 | 50, 220 9, 300 50, 220 
Tite. Geeta leew eee eee 3, 500 16, 100 3, 500 16, 100 
ih |e tose Sets ee eens 2,485 |~ 12,425 2,485 12, 425 
De | ayolotete cc te lero urcie nierate | stare eters aa] ls crm sreeraroee | ee etoetere eae | tee 
Tee tafe oe A: | Beroerctere cee 3, 800 36, 480 3,800 36, 480 

a 



a 

PACIFIC SALMON FISHERIES. 165 

Pack or CANNED SALMON ON CoQurmL~LE RIveR, OREG., IN SPECIFIED YEARS. 

Chinook Silverside. Total. 

, Canneries 
Year. operated. 

Cases. Value. Cases. Value. Cases. Value. 

7p OOD Ee see nae 
S00 Nele se awa 
SESOON| EL <2 eeweees 
8, B00) |e eee 

11,000 | $63, 250 
8, 600 47, 300 

NNN NNNNNNNNNNNNN PRE RN Ne eee 

2 €11, 650 113,129 
1,027 12, 837 5,010 60, 120 @6, 082 72, 957 

a Burned. 
b Includes 7 cases of chums, valued at $49. 
c Includes 217 cases of chums, valued at $1,519, and 19 cases of steelheads, valued at $190. 
d Includes 45 cases of chums. 

Pack OF CANNED SALMON ON ROGUE RIVER, OREG., IN SPECIFIED YEARS.@ 

Chinook. Silverside. Total. 

Canneries 
operated. Year. 

Cases. Value. Cases. Value. Cases. Value. 

Te OUds |i oScceeaue 

21,062 | $121,107 
22}000 | 132/000 

| 24,000 | 120,000 
21,000 | 105,000 

1 | 10,000 | $59,000 9,000 | $36,000 | 19,000 | 
1 SOOM ATORONG |b ithceeas ten 3, 200 16,000 
1| 10,377| 41,508 4,385 | 15,347| 14,762 56, $55 
1| 15,000] 75,000 3, 000 9,000 | 18,000 84/000 
1 
1 
1 

z 

a Shut down in 1911 and 1912 through the closing of the river to all fishing. 
+ Burned down during season. Not opened the next year. 



166 U. S. BUREAU OF FISHERIES. 

Pack or CANNED SALMON ON RocueE River, Orze@., in SPEcIFIED YEARS—Contd. 

Chinook. Silverside. Total. 

Canneries 
rear. operated. 

Value, 

LOOMS: ee Ree eee | 1 6,865 | $31,141 
phn” somes dees ao eee? © OR 1 7,800 | 37,445 
Tt SE Os ae = 1 13,210 | 65,402 
POETS? 50, Bene Bee sed 2 1S 1 19, 255 75, 392 
The di eee ao eas Sac Bes 1 000 | 117,375 
Ope ees Wie Renata sere 8 1 18, 000 90, 
W907 ne cas ceinins tsissetes ccc eeess 1 9, 333 65, 508 
TOUS Es eee eee eae 1 7, 004 45, 905 
TEE 0 Ee ys el Se Eee A | 1 885 4,277 
TOLMER LS Lee eel 1 2, 943 18, 052 
TOTS eee COL ee Een a 1 5, 423 39,017 
MOV 4 oc tan w satieiins asics sistalismine sa 1 7,925 67,513 
OID) ees ere te, x) eed 2 19,609 | 187,670 
DOLCE octet Sarciere sales ost sisesicteretwie’s 2 23,141 183, 625 
WONT conc cae ne ames sewiesees <s 2 25, 367 277, 057 
{Oi th eee tee ee 2 93,173 | 249, 495 
VOU aes Egejec ercloe sie eieiaye sioeeee 3 215, 463 17, 908 223, 515 

Pack OF CANNED SALMON ON SmiTH RIVER, CALIF., IN SPECIFIED YEARS. 

Quinnat. Silverside. Total. 
Canneries 

Year. operated 
Cases. Value. Cases. Value. Cases. Value. 

TS 7Stre rch eee nck Somer 1] 4,277] $23, 096 4,277] $23, 096 
PSO SS sc cckeaceuccce sees eaecse 1 7,600 41, 250 7, 500 41,250 
PSRAI ae Ns See L ee) Na totto Bias 1 5, 500 33, 000 5, 50 33, 000 
Thc yp aR eae pe ME eR 1 1,550] 9,300 1, 550 9; 300 
TOS eet EL OO Hira Speak 1] 2,347| 14,082 2347| 14,082 
Theo TG We a Pate Dialed Cesare SA 1 1, 500 7, 2,000 9, 000 
1b.) eee, 1 1, 500 7, 500 2, 000 9, 000 
Ths poe ie Se esha Cah Mee ict i 2, 250 9,990 2, 250 9, 990 
LOTS eee ee cee a aed VU ere Seg eR 3, 000 18, 000 
5 he ee es amare Oc ser 1 1,955 18, 685 3, 033 19, 905 
TO1Geass Seccctcecsisaiees sisiscinie cts 1 1,515 12,120 2, 505 17,070 
(eee aR BS? Bei Peidioes 1 6,300} 69,300 6, 300 69, 300 
TUT SS SES SS SO NS EL 1 4,041] 44,451 4, 653 49, 959 
1910.5, 85S cee se caeta eee: 1 4,366 | 56,758 4, 366 56, 758 

Pack or CANNED SALMON ON KiAMmaTH River, CALiF., IN SPECIFIED YEARS. 

Quinnat. Silverside. Total. 

Year. 

Cases. Value. Cases. Value. Cases. Value. 

— 

_ 

DS ATO? 00 §1.00 07 60 BO et et 
o SSaSSoessssesns ~ 

or ~ _ eo o 

ee nd ee 

a Includes 353 cases of steelheads, valued at $2,824. b Includes 295 cases ef steelheads. 

a 



PACIFIC SALMON FISHERIES. 167 

Pack or CANNED SALMON ON Ee. River, CALi¥., IN SPECIFIED YEARS. 

——————— nn ————————————————————— ee 

Quinnat. Quinnat. 

Canneries 
Year. operated. 

Canneries 
Year. operated. 

Cases. Value. Cases. Value. 

@ Shut down since 1912. 

Pack OF CANNED SALMON ON Noyo River, CAuiF., IN SPECIFIED YEARS. 

Gan. Quinnat. 

Year. neries 

operated Cases. Value. 

paced aaetccamecwacecccoe tes Wueeadenneeenecsctecoatecs 1 2, 000 $22, 000 
Retebica Soccknacncce SOCACHC Baad See eaite cee tee cetera tec ee eee ees 1 7,500 97, 500 

Pack or CANNED SALMON ON THE SACRAMENTO RIVER IN SPECIFIED YEARS, 

Quinnat. ‘ Quinnat. 
Canneries Canneries 

Year. operated. Year. operated. 
Cases Value. ases Value 

Bose ctwcasss 1 25000 | ssccamc APS (Wen to es 5 eas 3 23 Ga0! lscecmenete . 
Rei eiieie cis croinic ciaae.e 1 ZA000) ects ac cecis« 1804... seccaucmenee 2 28,463 |. 002 soc aes 
TAIAS crdile vis oe <inccc 00 |v sie eccces 2500! || accesso mes = IS9D se cceenes coeset 3 25,185 | $111, 821 
TU Tce 33 SS Rag (GT eee ae SOOO NES See te ee ROR seme es eee oS 1387; |Cone eae 
RAD. cat ono siccavcee 2 LORO00) | ccomsoecs es 180i ce ccchebetines|Scmmeeacee 38,043) |cunaceeene 
Wide wars csccceccceslacccrsesus 215500 | cccoseuaae LBGS= ca scccusinene ses |scenwcccos 4 Bt) Nl ee ee 
bth Se 6 B4, 017.) (S1835692 |) 1890 Foose cc ces cele canes cscs 32, 580 150, 688 
iby See 4 » 855 BOFBT 900s. 2. ccc cccs tcce|<cnnscceee BO GUE leccncacnme 
DBD oe oe ee Socecccs 9 62;,000'}. cccacceace CS 1) ba is Ses a a L7NDOO Bocce same - 
BST as cic ccccecee 205)'¢ 181-200) |22 cegecsone 1902 Ses ccmemereecslececsccces 145043 oe sees ae 
1. Cr A ABs! 2005000 icc. secees= 1S ee ede (opel Bocdarncsc S200 eas cceee 
LEMS EAR Ree AB Ee 21 12350003). Je. ceencec itty GaSe ae se 2 14, 407 66, 936 
PORE ter man siccacessc|scicareceus 815450) ocse copes IQ05 S23 cctccckeeenee 1 2180) |tietxctie scare 
ico Se ae ee 6 O05 000 Sesccomeaes 1G te wcee ce See 1 4,142 28,994 
ASSO Me ie osGact Of ame 304300) | Sa eee LOTR aes 1 950 6, 650 
LET (oo ot es Pe 365500). coueceesed AO Bec cdowces cicosse 2 17,315 95, 232 
TEC Se aes 6) | 685075410 e423 750) ol bees eee 2 5, 229 35, 453 
REN ee RS eS But 72 300) foamen ns ee 101GER: BASES ce hes.: 1 6, 636 53, 088 
UA sae ee Sees eee ee 255065) |Coccaecesce Aoi eee woe ree oie 3 9, 443 94, 430 
it ES ee ee TORRES BS esos IOS Se ocesaticacence 2 4, 036 44,396 
NO ee oe ecco t a |e. ose. > 5 ln bd LOO Seeece ree 2 1, 169 15, 197 

Cases. Value. 

950.1 4, $7,800 |IGI8. coe -ek ee: al 4 aoe ee eae Be Gee 
103,479) GINS 22228 oon cn 1) 2,000! $26, 000 



168 U. S. BUREAU OF FISHERIES. 

Pack or CANNED SALMON IN ALASKA, BY DisTRICTS, SINCE THE INCEPTION OF THE 
INDUSTRY. 

Year. 

Southeast Alaska. 

Can- 
neries oper- Pack. 

ated. 

Cases. 
2 8, 159 
2 12, 530 
1 6, 539 
1 8,977 
1 11, 501 
4 20, 040 
4 22,189 
3 16, 728 
4 18, 660 
5 31, 462 
6 81, 128 

12 141, 760 
12 142, 901 
11 156, 615 
7 115, 722 
8 136, 053 
7 142,544 
7 148, 476 
9 262, 381 
9 271, 867 
9 251, 385 
9 310, 219 

16 456, 639 
21 735, 449 
26 906, 676 
21 642, 305 
12 569, 003 
13 433, 607 
20 767, 285 
22 887, 503 
23 | 1,022,723 
19 852, 870 
23 | 1,066,399 
32| 1,580,868 
51 | 2,033,648 
42 | 1,782,898 
44.| 1,776,075 
46 | 2,549,212 
54| 2,214, 280 
62 | 3,294,845 
76 | 3,375,445 
75 | 3,108, 364 

Leese 32, 373, 930 

Central Alaska. 

Can- 
neries oper- Pack- 

ated. 

Cases 

2 10, 244 
2, 28, 297 
2 42,297 
2 52, 687 
2 74, 583 
2 102,515 
6 241, 101 

21 461, 451 
19 421, 300 
14 511, 367 
6 295, 496 

ll 399, 815 
10 435, 052 
10 327,919 
12 485, 990 
13 | 382, 899 
14 395, 009 
14 356, 095 
14 492, 223 
18 562, 142 
12 583, 690 
12 417,175 
11 499, 485 
9 871, 755 
8 473, 024 
8 522, 836 
8 425,721 
8 391, 054 

10 432,517 
11 499, 743 
14 625, 062 
14 447, 249 
14 658, 791 
17 | 632, 848 
19 | 1,075,913 
27 | 1,017,206 
29 | 1,391,951 
30 | 775, 557 

utiee 17, 320, 059 

Western Alaska. 

Can- 
nerles 
oper. Pack 

ated. 

Cases 

1 a 400 
1 14,000 
3 48, 822 
3 72, 700 
4 89, 886 
4 115, 985 
4 118, 390 
5 133, 418 
2 63, 499 
3 107, 786 
4 108, 844 
6 150, 135 
8 218, 336 
7 254,312 
7 318, 703 
9 411, 832 

12 599,277 
21 719,213 
26 | 1,046,458 
27| 1,186,730 
32 885, 268 
25 | 1,089, 154 
19 978, 735 
18 759, 534 

19| 914,138 
21 743, 206 
22 | 1,395,931 
23 | 1,509,038 
23 | 1,621,787 
24 | 1,318,233 
27 | 1,610,434 
29 | 1,635, 235 
30 | 1,838, 439 
28 708, 280 

Bee 25,107,295 

a Experimental pack, 

Total. 

Can- 
neries 
oper- Pack. 

ated 

Cases. 
2 8,159 
2 12, 530 
1 6, 589 
1 8,977 
3 21, 745 
6 48, 337 
ul 64, 886 
6 83, 415 
9 142, 065 

10 206, 677 
16 412,115 
37 719, 196 
35 682, 591 
30 801, 400 
15 474,717 
22 643, 654 
21 686, 440 
23 626, 530 
29 966, 707 
29 909, 078 
30 965, 097 
32 1,078, 146 
42 1, 548, 139 
55 2,016, 804 
64 2, 536, 824 
60 2,246, 210 
55 1, 953, 756 
47 1, 894, 516 
47 | 2,219, 044 
48 2,169, 873 
50 | 2,618, 048 
45 2,395,477 
52 2,413, 054 
64 2,823,817 
87 4, 054, 641 
79 3, 739, 185 
81 4, 056, 653 
87 | 4,500,293 

100 4,900, 627 
118 | 5,947,286 
135 6, 605, 835 
133 | 4,592,201 

sashes 74, 801, 284 

a 
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PACIFIC SALMON FISHERIES. 169 

Pack or CANNED SALMON IN ALASKA FROM 1898 TO 1919, BY SprorEs. 

? 

: $215, 875 
; 382) 109 

85, 190 337,384 
68, 932 274, 089 
56, 556 231) 029 

114) 026 559, 666 
133, 908 762, 647 
166, 198 741, 377 
75,779 261, 654 

157, 063 690, 086 
124) 268 536, 124 
261,909 | 1,3997 491 
193,231 | 1,682) 745 
218,958 | 2) 004,979 
230,138 | 2) 761,656 

Chum, or keta. 

Cases. Value. 

: $113, 056 
>! 730, 235 

184, 173 547, 757 
218, 513 554, 197 
120,712 | ° 274,110 
254, 218 773, 409 
323,795 | 1,199, 563 
664,633 | 1,584,130 
290, 918 643, 948 
663,859 | 2,240, 765 
479,946 | 1,243,321 
724,115 | 2,420,600 
906,747 | 5,572,047 

1,364,960 | 8, 562,872 
1,348,462 | 8, 630, 157 

Year. 

King, or spring. 

Cases. Value. 

OE SED) |e Cee eee eee 
CAO eee ee 
BU TU Nise scene nce 
A306 0) seen eae ates 
5G Oty Cae eee ee 
AT 1609 Se Sea ae| 
AE O56 [22 cee Ooi: 
42,125 $141, 999 
30, 834 116, 222 
43, 424 181, 718 
23, 792 99, 867 
48, 034 207, 624 
40, 221 214, 802 
45, 518 295, 088 
43,317 243, 331 
34, 370 139, 053 
48, 039 241,105 
88, 251 408, 266 
65, 873 353, 420 
61, 951 644, 447 
49, 226 485, 295 

151, 733 | 1,820,796 

Red, or sockeye. 

Cases. Value. 

Toe OEE | Boece 
S64 D5k ns Sasa 

TOT ABN Eee co sace 
D319 S354 ec ly ans 
T3685) HAO ure ae oe 
1687, 244 ecczslsocese 
DS 505545 eee ele 
1, 574, 428 | $5, 335, 547 
1,475,960 | 5,620,875 
1,295,113 | 5,915,227 
1,662,678 | 7,524,251 
1,705,302 | 7,610, 550 
1,450,267 | 7,774,390 
1,315,318 | 8,363, 233 
1,900,355 | 10,426, 481 
1,965,237 | 8,936, 362 
2,201,643 | 12,289,517 
1, 932,312 | 11, 248, 101 
2,110, 937 | 12, 765, 733 
2,488, 381 | 23,610,789 
2, 533, 737 | 23, 920,347 
1, 204, 343 | 15, 656, 459 

Humpback, or pink. 

Value. Cases. 

168, 597 $498, 194 
348,297 | 1,046, 951 
561, 973 1, 799, 280 
644, 133 1, 733, 379 
464, 873 1,114, 839 
554, 322 1, 764, 055 

1,005,278 | 3,972,706 
1, 280, 138 3, 296, 598 
1,372, 881 3, 550, 587 

986,049 | 3,459,116 
1,875,516 | 5, 217, 208 
1, 737, 793 6, 330, 185 
2,296,976 | 14,794, 062 
2,438,954 | 16, 068, 456 
1, 657, 434 | 13, 259, 472 

Total. 

Cases. Value 

O65 09TH Ena ceeates 
1s O78; 4468 b= tases mes 
BABY ISOUl a aes Sane ee 
23016804) |b 4925 oe 
DEB3GNGDe |b aaae (25 oeee 
DADAGS 210K Cones 
NRGbSH75 pts Saeeeeeee 
1,894,516 | $6,304,671 
2,219,044 | 7,896,392 
2,169,873 | 8, 781,366 
2,618,048 | 10,185, 783 
2,395,477 | 9, 438, 152 
2,413,054 | 11,086,322 
2,823,817 | 14,593, 237 
4,054,641 | 16,291,917 
3, 739,185 | 18,531, 604 
4,056,653 | 18,920,589 
4,500,293 | 18, 653, 015 
4,900,627 | 23, 269, 429 
5,947,286 | 46,304,090 
6,605,835 | 51,041, 949 

a 4,592,201 | 42,128, 540 

a Includes 91 cases of steelheads; value not given. 



170 U. S. BUREAU OF FISHERIES. 

OvureuT @ or CANNED SALMON IN ALASKA, 1912 To 1918. 

Product. 1912 1913 1916 1917 Total. 

Coho, or silver: Cases. Cases, Cases. Cases, Cases, 
y pound fateoeee- 2,719 3, 587 13,145 30, 412 82, 780 
1-pound flat...... 17 266 8, 191 362 24, 245 
1-pound tall...... 163, 462- 71, 926 240; 573 | 162, 457 1, 090; 431 

Total:ch costae 166, 198 75,779 261,909 | 193,231 | 218,958 | 1,197, 406 
_————— ———== 

Chum, or keta: 
4-pound Aateose ce 2, 795 985 1, 423 26, 760 3, 559 35, 895 
Jepoundiiiateasees|sccenoee ce 2,619 Ui eeonotere 2 530 2 996 14, 030 
1-pound tall...... 661, 838 287) 314 722, 692 877, 457 |1, 358, 405 | 5, 045, 263 

Total..........| 664,633 | 290,918 724,115 | 906,747 |1,364, 960 | 5,096, 178 
——————S>S.-_ os ——————— _————————S F — 

Humpback, or pink: 
3-pound flat...... 13, 712 20, 822 41, 491 91, 403 63, 557 237, 413 
t=pormdstiat ares pentose 3, 258 14, 796 6,014 20; 215 57, 077 
1-pound tall...... 1, 266, 426 |1, 348) 801 ils 681, 506 |2, 199, 559 |2, 355, 182 |11, 698, 817 

Totalaaasse sees 1, 280, 138 |1,372, 881 1, 737, 798 |2, 296,976 |2, 438, 954 |11, 988, 307 
_————=, ————<$<_$> | rr 

one or Spring. 
-pound flat...... 5, 151 1, 585 2,617 12,973 6, 000 33, 873 

itfofapbel WWE woo ce beoaasasbelbosascmee 3, 804 5,133 5, 267 22,763 
1-pound tall...... 38, 166 32, 785 59, 452 43° 845 37, 959 334) 391 

Total <.ccsosc2| 48,387)... 34/370 65,873 | 61,951] 49,226 | 391,027 

Red, or sockeye: 
t-pound flat 29, 041 81,565 | 124,309} 137,008] 505, 805 
1-pound flat. 11, 735 86, 395 89) 612 151, 864 533, 366 
1-pound tall 1, 924’ 461 |2, 083, 147 /1, 765, 139 |1, 936, 971 |2, 274° 460 |2, 2447 865 |14, 085, 132 
1}-pound nomi- 
Nl sd alscecsceelooweeeesia's 2, 293 

2-pound nominals 6, 006 

Totalaseeeee 1, 900, 355 11, 965, 237 {2,201,643 |1,932,312 |2, 110,937 |2, 488,381 |2,533, 737 |15, 182, 602 

Grand total. ...|4, 054, 641 |3, 739,185 /4, 056, 653 |4, 500,293 /4,900, 627 |5,947, 286 |6, 605, 835 |33, 804, 520 

AVERAGE ANNUAL PRICE PER CASE OF Forty-E1GgHT 1-POoUND CANS oF ALASKA 
SaLtmMon, 1908 Tro 1918. 

Product. 1908 | 1909 | 1910 | 1911 1912 1913 1914 | 1915 | 1916 | 1917 | 1918 

Coho, or silver......... $3.98 | $4.07 | $4.89 | $5.67 | $4.44 | $3.45 | $4.39 | $4.31 | $5.34 | $8.76} $9.15 
Chum, or keta......... 2. 53 2.28 | 3.04 3. 72 2.37 2.21 3.00 2. 59 3. 34 6.14 6. 27 
Humpback, or pink... 2.69 2. 40 3.15 3.94 2.55 2.58 3. 50 2.78 | 3.64 6. 44 6. 58 
King, or spring........ 4.20| 4.32] 5.34] 6.48] 5.37] 4.04] 5.01] 4.63] 5.36] 10.40] 9.85 
Red, or sockeye.......| 4.52) 4.53 | 5.30] 6.33 | 5.45) 4.54] 5.58] 5.82] 6.04] 9.48 9. 44 

a The number of cases shown has been put upon the common basis of forty-eight 1-pound cans per case. 
b From “ Alaska Fisheries and Fur Industries in 1918,” p. 49, by Ward T. Bower. Appendix VII, Re- 

port, U. S. Commissioner of Fisheries, 1918. Washington, 1919. 
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Pack or Cannep SALtmMon In British CoLtumsBia SINCE THE INCEPTION OF THE 
InpUsTRY, BY WATERS. 

Canner-| Fraser Skeena Rivers Naas Outlying 
Year. ies ae River. River. Inlet. River. districts. Total. 

85, 383 ; 
292) 219 95,302} 119,495]  672)481 | 1,557,485 
374,216 | 103, 155 143,908 | 788,875 | 1,616, 157 
398, 877 80, 367 97,512 |  657,682| 1,393,156 

ee eS ae Ss 

5,367,525 | 2,550,675 | 1,440,047 | 5,275,373 | 26,753,563 

NuMBER OF SALMON CANNERIES OPERATED IN VARIOUS SECTIONS OF BRITISH 
COLUMBIA IN RECENT YEARS. 

Fraser Naas Skeena Rivers Outlying 
Year. River. River. River. Inlet. districts. Total. 

11) ee ees caene 23 4 12 7 12 58 
Thee eke OA 2 ee eae 22 4 12 7 14 59 
ote ce Sec ence cece Serre ta 18 4 12 7 16 57 
TUT betes cyte ind peal lel eal ae ipl 36 os 13 a 18 78 
AeA t eee ot esac sce ckte tes 21 5 13 7 17 63 
MUlineerins occas asiostdacsecnees 22 5 13 7 16 63 
AOT6S-2 35 ACCRESACRE CE ee COP EE ZB 5 14 8 23 73 
ty Ga Pechecwedciacwewedecss A 29 6 14 9 32 90 
MGI Sere cecccs eCseumsaewcus as 16 7 15 9 36 83 
10198 Sa ae ccccdeccnwmaces ll a 15 9 82 74 
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Pack, By Districrs AND SPECIES, OF CANNED SALMON IN BritisH COLUMBIA FROM 
1903 @ ro 1919. 

Districts and species. 

Fraser River district: 

Pinks 
Sockeyes 
Springs, red 
Springs’ hwiniteres s+ ose ere Some eee ee 

Sockeyes 
Springs, red 
Springs, white 

Sockeyes 
Springs, red 

Pinks 
Sockeyes 
Springs, red 
Springs, white 
Steelheads 

Outlying districts: 
Chums hie er sense ray ee eee 

Pinks 
Sockeyes 
Springs, red 
Springs, white 
Steelheads 

Sockeyes 
Springs, red 
Springs, white 
Steelheads 

1903 1904 1905 1906 1907 1908 

Cases. Cases. Cases. Cases. Cases. Cases. 
Ser wee Ls; 066: |ssoeeeatecl shee. cc -|s a ee 

25,728 | 45,667 | 30,836 | 34,413 | 35, 766 24, 198 
A 5044 Se 3,304 | 15,543 | 63, 530 415 

204,809 | 72,688 | 837,489 | 183,007] 59,815 63, 126 
2,084 9, 482 5,507 6, 503 3, 448 1,427 

DRS SAT | | by shee Pa Pht Ma 1,020 557 18 

237,125 | 128,903 | 877,136 | 240,486 | 163,116 89, 184 

Se eee neta 35,329) | ccc se oe:elld Se tiscces (Aeceee ee ee 
9,648 5,515 7, 247 16, 897 15, 247 10,085 

201045 ul pees 725231 | 38200 1n ananeolty 45, 404 
50, 968 93, 404 84, 717 86,394 | 108, 413 189, 846 
18,008} 20,621] 14,598] 20,138] 10,378 13,374 

Sates Ho /atte ell wielZ ieee, cCajets |leyeete ciaiatevers|ictek rceetavelarete | eteiore Pete reteite 468 

98, 669 | 154, 869 114, 085 162, 420 159, 255 209, 177 

Lets ret oe Gll lic co ee ooslocce cacees |ececse eens aaa 
219 Bis] ean caae 66 5,040 9,505 
SQM |e Saenn, Seo Rime Neceeee | teeta eee 700 479 

68,119 | 93,862 | 82,771 | 122,631] 87,874 64, 652 
872 11 351 181 450 454 

69,390 | 94,292} 83,122] 122,878] 94,064 75,090 

Ree ieee ie ST Wess Sage 4. |e ke IS Se 
2, 187 1,697 3, 083 5,997 6,093 8,348 

SN eee ee | Se teen ee 1, 840 3, 450 5, 957 6, 612 
8,438 | 15,000 | 24,462] 22166] 17,813 27, 584 
1, 475 2,357 3,340 858 1, 288 3, 263 

Seatentacia swltataaerce |taaeenae cs 63: |.Jo5 shoo 54| See eee 
se hantes "TiS Retake Rae ieee aaah 681 1,101 

12,100 | 19,085 | 32,725 | 32,534 | 31,832 46, 908 

ae See LSLSB NM sciciteaaiec|tse oon 44 ..- (CMe See 
14,136 | 13,114 3,292 | 11,759] 25,754 29,781 
DL GRY eke Beene 1,303 | 10,321 | 23,300 23, 5388 

36,383 | 48,272 | 51,234] 45,481 | 40,159 59, 815 
3, 218 6, 204 4,563 3,581 7,595 6,915 

Fe sa Us crave | ee eee ene ae 2,382 2,245 
BBE See Sine ec) | eee fe Sane a 2 36 

56,390 | 68,745| 60,392) 71,142] 99,192] 122,330 

Brad Eee ta 37,642 |S AiG AS AOS TO eee 
51,918 | 66,351] 44,458 | 69,132] 87,900 81,917 
74 lmatey dl amare 13,970 | 668,305 | 6 118, 704 b 76, 448 
368,717 | 323,226 |1,080,673 | 459,679 | 314,074] 355,023 
25,657 | 38,675 | 28,359) 31,261 | 98,159 25, 433 

ee eee Bere See eer ater 1, 0838 2,731 
ict apatere He letacep ene aloe e cee ek de lladeeeucane 1, 187 

473,674 | 465,894 |1, 167,460 | 629,460 | 547,459 | 542,689 

a Jn 1901 in the Fraser River district 920,313 cases of sockeyes were packed, and in 1902 sockeyes were 
packed as follows: 293,477 cases in Fraser River district, 117,677 cases in Skeena River district, 68,819 cases 
in Rivers Inlet district, 20,953 cases in Naas River district 

b Pinks and chums combined, 
, and 30,510 cases in outlying districts. 
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Pack, sy Districrs AND Species, OF CANNED SALMON IN British COLUMBIA FROM 
1903 ro 1919—Continued. 

District and species. 1910 1911 1912 1913 1914 

Fraser River district: Cases. Cases. Cases. Cases. Cases. 
[slabbels 44 Sy Oe 2 ok ee ers 52,177 47, 237 12, 961 22, 220 74,726 
Cohos........5----22---22 see eee eee ee 27,855 | 39,740 | 28,574 11, 648 38, 639 
iniicnes Bot ay. | a eh bet ae 128} 142,101 574 9,973 6,057 
ockavestete se. -o-nc.cte eee ntoeee 183,045 58,487 | 108,784 684, 596 185, 483 
Porings; Rodos o =o. tee lene i se 428 1,018 7,028 14, 655 3,573 9, 485 
Springs; witite: 2338 2b. case 8, 925 6, 751 8,373 49 14,000 

0h) #2 [La ea 7, 20° 223,148 | 301,344 | 173,921 732,059 | 328,390 

Skeena River district: =e 

(CLT RE Se EER Be ee Sey Ce ee Sen (ese on ea 70 DOL else coche ee 8,329 
© ? 

(GN08 Se See cnn eee erodes 11,531 23,376 39, 628 18, 647 16,378 
TA JES a Bie eis ae > Sr eel 15,473 81, 956 97, 588 66,045 71, 021 

Be pPeCie yess 25125..- 28h eek 22 : 187,246 | 131,066 | 92, 498 52,927 | 130, 166 
Springs; red ey 2 eceee ees - -- --e- 7 9,546 15,514 19,332 23, 250 11,529 
BPHUSSWiluets cis Seek ec cciucee 239 2,428 4,501 3, 186 211 
NteolnGadiee in st aantee ster. so- eee cepa | owaceacsca|eeoees cnt 2 UN pea eee Mee eae oe 

Motall veces cower she toe te sec seeee 222,035 | 254,410 | 254,258 164,055 | 237,634 

288 SuSHb ule ees ee 5,023 
6, 287 11,010 3,660 7, 789 
5,411 8, 809 2,097 5, 784 

TC eee a Te ig Ber 88,763 | 112,884 61,745 89; 890 
lamtlsrotle rea: tein kien ae'ataates 383 317 681 594 66 

REE SECC a IEC OSOD Se BCS [Ss See ee iY Ae Geeent nl amare tae SOB H eccest 6085) sem eeee e 

PASO OS Rea 5 5 55555600. 7 9, « | 101, 066 137, 697 68, 096 109, 052 

bf ben oanceroameaeaseeosteet es 5,189 3, 245 2,987 25, 569 
in Cara headend, Sk 7,842 | 12,468 3,172 9, 276 
Pye ass eer sees 15 ; 11,467} 12,476 20, 539 25,333 

Sockeyes.. . 30,810 | 37,327} 36,037 23,574 31,327 
Springs, red... 1,228 3, 434 5,710 2,999 2,660 
Springs, white il 325 1, 226 152 725 
SiG SiGe Re Be ae SP Ie = Seo Bite 140 | LOU eee teers | ain <i Te ee S| Mas See 

Rinfatsmeta so Abit Pb Aol 90 | 39,720 | 65,684 | 71,162 53,423 | 94,890 
Outlying districts: 

GHAR eee cwredes ccee sheets alte 5,834 | 39,167] 37,770 52, 758 70, 827 
CELE 5 SR ne ee AOE Bd a 26,636 | 42,457 | 73,429 32,695 48, 119 
Piri PTE oe ROI cc al ee 20,098 | 64,312 | 128, 296 94,233 | 112,145 
Bodkoyisies. 2205221 AMAL a) 3,019 | 87,893 | 67,866 | 94,559 149) 336 99 830 
faprifigs) nod. 222.2. Leet. 5920) 7,138 | 12,458 | 21,967 7,017 8) 668 
STORHER AG) Sae Saee 3ob 8 Seer ea Re eaeeoee 301 201 3,524 229 1, 484 

WNT) RWS A bk ee 127,974 | 147,900 | 226,461 | 359,53 336, 268 341, 073 

TOTAL BY SPECIES 

SORUNMIS Hye sie ees oe aces cee tes al ece| ica lee oee 58,362 | 91,951 58,325 77, 965 184, 474 
Sa, coos Pe ieee ees Se Belge 61,918 | 74,382 | 119,702 | 165,102 69,822} 120,201 
JES) Sone 6 Ga R pO OSD reE rc SCE SCeOSORE Ane @ 46, 544 34,613 | 305,247 | 247,743 192, 887 220,340 
Bdcksyes! 4. M0...%. 2. tak do J. 418 $40,441 | 565,915 | 383,509 | 444,762 972,178 | 536,696 
PDGEH AS LOO wapeans trate eee ao een 18, 218 19,313 38, 751 62,345 37, 433 32, 908 
Siprinps, whites. to... Seaway Late 799 9,476 9,705 | 18,092 3,616 16, 420 
RPGOICAGS at SOP 2s. coke ees ccicee sll Jo. 140 100 QOT | Bact casee cals se eaesetes 

@rand-totalt=. 21.24) Bost!) 967,920 | 762,201 | 948,965 | 996,576 | 1,353,901 | 1,111,039 

a Pinks and chums combined. 
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Pack, py Districts AND SPECIES, OF CANNED SALMON IN British COLUMBIA FROM 
1903 ro 1919—Continued. 

District and species. 

Fraser River district: 
Chums i a4-ee aceasta eae <eteceneica 
COnOSe sce. santos ere merle irict-is si slcteleielsteieeier= 
Pinks cecisceats ence tos tose hencleesice 
SockeyeSerceatescecaer oe e- ecceemeneee 
Springs reds 3526 sete -i-cerscitissaaema 
Springs, white........... Spada aca Dos 
Steollieadseses sere seiciine cincie'sieiste(-i-ielnisee 

WOE Spe uoganodepscacececcoseeccss 206,003 158, 718 

Skeena River district: 
GHUMGs 532s ness cose ee bee eee 5, 769 22,573 31, 457 
(GOhOseere css ocr: nae en oeeem eae neers 32, 190 38, 759 36, 559 
Pinksiesesne sa. seosiio ace et one reeeeee. 107,578 161,727 117, 303 
Sockeyese cece sce. coeee eee Pee ameee 116, 553 123,322 184, 945 
Springs fedins 22 tases see egeee a eeeee 15,069 16,013 i 
Springs wUites 2 soc. secicre se sie ae 204 6, 828 2, 656 
Steelhead Steer ccee casa pestene aa aes 1,798 4,994 2,672 

Total se oecroseee a eeeeemacse-creece 279,161 374, 216 398, 877 

Rivers Inlet district: 
(ClabmhanGs oe Seopeonsesesebeorsdenescocee 5,387 20,144 6,729 7,089 
Cohos eee: pt 7, 115 15,314 12,074 9,038 
IRinkspece chee cence an 2,964 3, 567 29,542 6, 538 
SockeyeSc 2555-0 saceacccna eeeccnaa- 130, 350 44,936 53, 401 56, 258 
Springs, red 1,022 1,033 957 1,201 
Springs; whitel= sk aes. sare ee ee ele eerie eeme 389 452 241 
Steelheads.. sccnis. oP accisisrsraies facta e Gece oistets eee moore He eeteters eieleiets | sie oes cleisteeeis | aerrenteremcer 2 

0] £1 capa ae eee At ty ATONE 146, 838 85, 383 103, 155 80,367 

Naas River district: 
Chins Pat see ee ete qeeeeiceee tices 11,076 11, 200 40,368 24,041 
CORO Sean oscccmiaireyrey cievsisls sctanioceiersinre 15,171 19,139 17,061 10,900 
PINKS: Se Se soc ees see poe eel seoe 34,879 59, 593 59, 206 29,949 
SOCKEGY ES sao i2.c soos eroeiemisiseratavewrae He 39,349 31,411 21, 816 28, 259 
Sprimesyredceete seen ences pee eres 3,053 3,061 2,332 2,993 
Springs; whites: o2220 "2.222: 648 784 1,820 581 
Steelheads é 113 1,498 1,305 789 

Motalssas oc ceec acess ce ee cee eae 104, 289 126, 686 119, 495 143, 908 97,512 

Outlying districts: 
@hitinris Sea ceeeeseee aes ee cenae 41, 229 161, 552 352, 745 341, 730 293, 730 
CONOS Hee some cess cane reece 58,366 77,181 64, 814 87,359 88, 630 
Pinks 332208 te calc sete eee 93,376 143, 615 161,365 258, 882 153, 486 
ockayes tat ener ey et ie eh enna 100,750 50, 125 67,091 61,071 70,355 
Springs, ned. ccna ee eit eee 17, 202 17, 669 20, 962 31,041 39, 554 
Sprines sult tenes nes eae nsem sae emma a 1, 986 2,544 4, 603 7, 866 11, 225 
Steclheads Sete eet eee eee et. 985 712 901 926 702 

PoOtal cWees sss nscumancscmseree ee 313, 894 453, 398 672, 481 788, 875 657, 682 

TOTAL BY SPECIES 

Chums ia acees sa coseie tence so eee per 82,000 240, 201 475, 273 497, 615 372, 035 
COOSA aa tne neces ee 146, 956 186,719 165,309 199, 124 199, 993 
Pinks! sees ee OE te oe nici eiereen Shee eee 367, 352 280, 644 496, 759 527, 745 346, 639 
Socksyoss wie te se Ree Se 476, 042 214,789 339, 848 276, 459 369, 445 
Springs, red...... aeinte Meta a mee nate ee re 51, 734 51, 231 48, 630 65, 535 82, 256 
Springs \ white toca sass cseccrcerteceeseeeae 6,370 15, 495 27, 646 41,819 18, 295 
Steclheadsee see ses tes seeceecaae 2, 927 5, 986 4,020 7, 860 4, 493 

Grand totaliz. ce: ste sac eee we 1,133,381 | 995,065} 1,557,485 | 1,616,157 | 1,393,156 
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MARKET PRICES FOR CANNED SALMON. 

The manner of fixing the selling price at which the canner is willing 
to dispose of his canned product varies slightly in certain regions. 
In May or June, when the spring-packing season has sufficientl 
advanced so that a line can be gotten on the probable pack of chi- 
nook, the highest priced of the pack, the Columbia River canners 
parse upon a price, this usually being high or low, as the pack is small 
or large. 

Brite the Alaska Packers Association was formed, through a com- 
bination of a number of canneries operating in the Territory of 
Alaska, it has packed annually in recent years about one-fourth of 
the salmon canned. It also owns several canneries on Puget Sound, 
thus being quite a factor in that region also. 

In the early days of the association the custom grew up amongst 
the smaller packers of Alaska and Puget Sound of waiting until the 
association fixed the prices on its own pack, when the others would 
generally fall into line with the same prices for their packs. This 
custom is still in vogue. At no time has it ever been compulsory 
on the part of any packer to adopt the same prices as the association. 
In fact, it has sometimes been the case that, while the small packer 
publicly quoted the association’s opening prices, yet in secret he was 
shading it by 24 to 5 cents per dozen on certain grades. In recent 
years this has frequently been the case and the big packers, who 
adhered to the opening prices, have had to sit idly by and watch 
their small competitors underselling them and getting the bulk of 
the business until they had finally disposed of their goods, when, 
necessarily, they would have to drop out of the market until the 
next season. 

Occasionally the other packers do not like a certain quotation of 
the association and make one more nearly in consonance with their 
own views. This happened in 1913, when the association quoted 60 
cents for chums, oHile the Puget Sound canners quoted 55 cents for 
this grade, and in 1915 when the association quoted 65 cents for 
chums and the Puget Sound interests 70 cents for the same grade, 
thus showing clearly the independence of the smaller packers. 

Owing to a peculiar feature of the salmon marketing business, 
more depends upon the opening prices than appears on the surface 
to the uninitiated. 

Shortly after the first of the year buyers throughout the world 
begin to take stock of their salmon supplies and shortly thereafter 
begin placing their “future” orders. These cover the quantity 
required of each grade, and when the buyer orders through a broker 
the orders are placed subject to a contract similar to the following: 

The undersigned hereby authorizes to book the number of cases of canned 
salmon specified below; said booking to be filed with packers for delivery from 
(naming year) pack, subject to buyers’ approval of opening prices when named; the 
option being granted buyers of confirming the total number of cases specified below; con- 
rming a smaller quantity, or declining any confirmation, 

furthermore agrees that buyers shall have the option of increasing quantities 
listed below, when he names opening prices for his packers, contingent upon his 
ability to secure at that time an increased allotment from his packers. In event 

secures an increased allotment from his packers insufficient to meet all increases 
requested by his patrons, he will distribute such increase as he can secure among 
the dealers who have filed conditional contracts with him, according to the date order 
that said contracts have been received in. his office. 
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Under this form of contract the packer is expected to be ready to 
fulfill the terms of same, except in case of a short pack, when the 
orders are generally prorated; i. e., all orders are proportionately 
reduced until they come within the compass of the pack. Should 
the buyer dislike the opening price he has the privilege of canceling 
the order. While this latter privilege may not, at first glance, look 
just to the packer, yet it is doubtful if any buyer would place a 
“future” order unless he was assured of a chance to cancel it should 
he feel that too high a sum was fixed in the opening prices. 

Some canneries contract to sell their entire output to one buyer, and 
the price fixed is usually the opening prices for the year in question. 
In such cases the buyer and seller are both compelled to abide by the 
price, no matter how unjust one or the other may consider it. 

The association does not announce its opening prices until late in 
August or early in September, when the greater part of the packing 
is over with and a good line on the total pack has been obtained, and 
it speaks well for the discernment of the officials of the association 
that their judgment as to prices should meet with the general approval 
as often as it does. 

AMERICAN OPENING PRICES. 

Below are shown the yearly opening prices on the various grades 
and sizes from 1890 to 1919. Toe most interesting part of this is 
the increase shown in the value of high-grade salmon. Columbia 
River chinook was quoted at $1.05 for 1-pound talls in 1897, and it 
eradually advances until in 1919 it is quoted at $3.15. Alaska red 
1-pound talls in 1897 sold for 90 cents, the lowest during the period 
in question, advancing, with occasional recessions, until in 1919 it 
reached high-water mark of $3.25. In 1897 Puget Sound 1-pound 
tall sockeye sold for 80 cents, 10 cents below Alaska red. In 1898 it 
sold for 20 cents less than reds. In 1902 it sold for $1 as compared 
with 95 cents for Alaska red, and from that time on brought a higher 
price, being quoted at $3.15 in 1919 as compared with $2.35 for 
Alaska red. No sockeye 1-pound talls were packed in 1919. 
Medium red or coho does not figure in the opening prices until 1908, 

when Puget Sound coho sold for 5 cents a dozen more than Alaska 
coho. Very shortly thereafter, however, both were classed together 
and sold for the same price. This grade has not had the wide fluc- 
tuations of the others, due mainly to the generally small pack made 
annually. 

Pink salmon has been the football of the salmon market ever since 
the pack became of sufficient size to become a feature in it. The 
size of the pack has been steadily increasing, as the fish became 
better known, and while the price obtained has been excellent in 
certain years (in 1911 it sold at $1 per dozen, the highest point 
reached up to that time, usually the price has been low. In 1897 it 
was quoted at 65 cents. In 1915 the opening price was 75 cents, but 
as a matter of fact a large part of the pack really sold for 65 cents. 
The lowest point it reached was in 1903, when it was quoted at 50 
cents a dozen. As a result of the demand created by the war pink 
salmon opened at 90 cents in 1916, $1.65 in 1917 and 1918, and $2.25 
in 1919. The market collapsed under the last-named price, how- 
ever, and is now (1920) not more than one-half of it. 
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It is only of recent years that chum salmon has become a factor in 
the market. Although sold for some time before then, chum salmon 
appears first in the regular opening prices in 1908, when it was 
quoted at 70 cents a dozen. In 1913 it was quoted at 55 cents 
while the opening price in 1915 was 70 cents on Puget Sound and 65 
cents at San Francisco. During the war the opening prices on 
chums were materially increased, being 85 cents in 1916, $1.60 in 
1917, $1.75 in 1918, and $2.15 in 1919. As in the case of chums the 
market collapsed under the 1919 price, and some sales under $1 
were made in 1920. } 

The pack of Alaska and Puget Sound kings or springs has always 
been small, and while they have always been quoted at $1 per dozen 
or better (in 1919 they were quoted at $3.124) they have always been 
slow sellers. It is extremely improbable that the canned pack will 
increase much in the future, as this fish is the best for mild curing, 
and as the mild curers are able to offer better prices for the raw fish 
than the canneries, they will always get the fish when desired. 

AMERICAN OPENING Prices Per Dozen Cans Since 1890. 

1890 to 1902. 

Talls. | Year and species. Talls. Year and species. Year and species. Talls. 

if 

1890. 1895. 1899. 

Columbia Riverchinook | $1.40 Columbia River chinook | $1. 32% || Columbia River chinook| $1, 25 
PIRSA TOO = 2 cocks cesses 1.20 Alaska red ....<.22-.+-.- T10)\) cAlaskayed.s-.e-sss eee. 1.10 
Alaska pink. 5 cs0-<<5.- qOm|| Alaska pink: -\s22 5.2005 - . 80 Puget Sound sockeye.../ 1.10 

Alaska pinks :22cic2 scene . 674 
1891. 1896. ae 

ea Biver chinook 1.35 Colt ens 4 aE : 
In] eT a Se a 1. 20 olumbia River chinook ip +. Din , r 

Alaska pink........-- ii] 175 || Alaska red........... SEAT SST ly ect ia ig haar gl UR 
1892 Alaska pink........----- -7 | Puget Sound sockeye...) 1.10 

3 Alaska pink: 255) 52 2. | Bi fs) 
Columbia River chinook 1.35 1897. 
IND eee 1.15 1901. 

Alaska pink............. -75 || Columbia Riverchinook] 1.05 ae ; 
Alaska red.............- .95_ || Columbia River chinook 1.50 

1893. Puget Sound sockeye. el 80 Alaskaren aecesn eae 1,25 

Columbia River chinook | 1,32} || Alaska pink...........-. Oba Wgupe on SoCHE yee =| len 
Alaska red.............. 1.17} LS SNE SE +75 
Alaska pink............. 65 1898. 1902. 

f ai ; Columbia Riverchinook} 1.05 |) Columbia Riverchinook| 1.35 
Columbia River chinook 15385 Alaska redtuste. o.oo... ~O75)|| pAdaska rads: 2.2) 52.22 1.00 
Alaska red-............. 1.10 Puget Sound sockeye. - . - 80 Puget Sound sockeye..-} 1.00 
ATASEA DitiiKs. 5- b2e0<c . 60 Alaska pink............. .65 Alaska pinks sees ae: hs8 65 

1903 to 1919. 

Year and species. Talls. | Flats. | Halves. Year and species. Talls. | Flats. |Halves 

1903. | 1905. 

Puget Sound sockeye... ...- $1.50 | $1.60 | $0.90 Columbia River chinook ..-..] $1.45 | $1.55 | $0.90 
Columbia River chinook ....| 1.35 1.45 - 85 || Puget Sound sockeye - -. ---- 1.35] 1.50 4.00 
PRIGARSUTOO oS Cons senebs 1830) \|Feeccnelac esse Alaskeamedho: s.s8os2S.0an 2 100! tos heet | 24! Fe 
AIORKS pitiiee .<--des.5-. occ nn be seece besaosc | Alaska} pink. coset! csc: 470) esteote sees | 

1904. | 1906. | 

Columbia River chinook....) 1.45 | 1.15 -90 || Columbia River chinook ..-.| 1.50) 1.60 1.00 
Puget Sound sockeye. .....- 1.55) 1.65 -95 |, Puget Sound sockeye - .....- 1.45 1.60 1.00 
Mtge Oe 17 woo ceca uct | 1.30 | “aes le sserar Mlaskairedis.J.306.c2.2 aed 2. AG5es Coes AY 

Re Mas ttoosceeeeasseee sftO) Patsiats swrallla > orale wa Alaskapinikssst seve cSeccsce 70 eae a4 eee 

11312°—21 12 
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AMERICAN OPENING Prices Per Dozen Cans Since 1890—Continued. 

1903 to 1919—Continued. 

Year and species. Tails. 

1907. 

Columbia River chinook - - -./$1. 65 
Puget Sound sockeye - - - ---- 1. 60 
(Alles kare Giese setemeaiotace=t== 1.15 
Alaska pink.......---------- 80 

1908. 

Columbia River chinook -.--) 1.65 
Puget Sound sockeye - - - - --- 1. 60 
Puget Sound pink-...---.---- 75 
Puget Sound coho..--.------ 1.05 
Alaska redic--= 25. 2cee<--- 15 
Alaska king...-....--------- 1.05 
Alaska coho----------------- 1.00 
Alaska pink. -..2.<-..------- .70 
Alaska chum.......--------- .70 

1909. 

Columbia River chinook, 
fANCYis= eee = seta a 1.65 

Puget Sound sockeye ------- 1.35 
Alaska red .-..-..--.-------- 1.15 
INBGEN AIS ie cagoonascacsos 1.10 
Alaska Ccoho..-----<--------- 1.05 
Alaska pink....- me noes eoSuee . 60 
Alaska chum.....----------- 573 

1910. 

Columbia River chinook, 
feinGhy Seususseaoceeesess sos 1.75 

Puget Sound sockeye ------- 1.65 
IAN siska Reese aeeeenaata= = 135 
Alaska king...--.- lots) 
Alaska pink....----- -80 
Alaska chum 774 
Medium red and coho....-.-- 1.25 

1911. 

Columbia River chinook, 
fancy --------------------- 1.95 

Puget Sound sockeye--.--.- 1.95 
Alaska Pediec nce oe sa =imclnn= 1. 60 
Alaska medium red......--- 1.45 
Alaska king 1.80 
Ipinkeeeseseaees = 1.00 
(ithe tes saosoceedonsaddsoces .95 

1912. 

@hinook2sase ee eecceeee sae te 1.95 
Sockeye..-..-------+--------- 1.95 
laskaredn cease neseselestelars 1.40 
Alaska medium red -..--.-.- 1.15 
PASS Ka RAN Oe semciaeee arian 1. 40 
lin He sBoadepassosssoseaas 65 
@humlescssree seescleie cece 624 

1913. 

ChinQoke=ss-peeeeeee eee eee 1.95 
Sockeye..---- 1.50 
Alaskamed ccs dsccscccces esc. ul alG) 
Alaska medium red.-......-. 85 
Alaska) kines: saccccee cesses 1.00 

Flats.| Halves. 

$1.75 | $1.05 
1.75 | 1.10 

1.75 | 1.05 
1.75 | 1.05 
a0) |e ae 

1.15 75 

1.75] 1.05 
1.50 | 1.00 
1.35 .85 

£4,201) 2x0" | 
eoerese lao eceete 

1.90 | 1.10 
1°80) 1) 1510 
1.50 | 1.00 | 

"4.40 |) 280" | 

2.00 | 1.30 
FOO e380 
1.75 | 1.123 
1.65 | 1.00 
2.00 | 1.12% 
1.15 80 
1.05 75 

2.00 | 1.25 
2.00 | 1.30 
1.60] 1.15 
1.25 .80 | 
1.60 | 1.15 
65 .55 

pe as aoe 50 

2.00 | 1.25 
1.65 | 1.05 
1.35 95 
1.00} .70 
1.15 - 90 

a The opening price in San Francisco was 60 cents. 
b The opening price in San Francisco was 65 cents. 
ce The Kelley-Clarke prices differed from these in t 

Year and species. 

Sockeyext 2s .t es. 2 och secre 
Alaska red 
Medium redv.2:- 22444526 -2 
Alaskaikin poo ses: eeeeoe se ee 
Pinks 1).22 SRE = ek ce se 
Keta, or chum 

1915. 

SOCKGYOssee a ceieeesaeaeere 
Alaska red 
Medium red 
Alaska king..---.-.-.-.----- 

1916.¢ 

Alaska king.........-------- 
DINK eee ae sees tae ere 

Sockeyess---s--4--= 
Alaska red 3 
Medi) r6Eqees eres asics ee 
Alaska king......-..--.----- 

DOCKO YG sem seetsiniaeiaicieieisie(= sisi 
Alaska red 
Medium red: 

Alaska 

Puget Sound, etc........ 
Steelhead’. asc 5 sees sees 

Sockeye sn. scnctescmccccets 
Alaska red 

Tips and tails........... 
Alaska king 
Medium red 
[Pink eos soem aoe 

Tails. 

Pern nyny 

Flats.) Halves 

$0.80 | $0.55 
-70 -50 

2.10 | 1.25 
2.15 | 1.35 
180)" 110 
1.35 . 82k 

areas 1.10 
1.00 BG 

95 65 

200i" 1925 
2:15, ||| . 1535 
1.85 | 1.15 
1.30 75 

"FF Berl ae 
80 523 

2.00 | 1.25 
2.25 | 1.40 
1.75 | 1.20 
1.45 .90 

"tis oe: 
eee . 674 

3.00 | 1.75 
8200)|) 15 
2.60 | 1.65 
2-15 else 

"9280 | 1.15 
1.75uloeeeme 

3.25 | 2.00 
2.85 | 1.75 

iets 2.00 
63.25 | 2.00 
2.50 | 1.65 

2.40 | 1.60 
2.50 | 1.60 
1¢300/eeleds 

1.75 | 1.10 
1.85 | 1.10 
3.10 | 1.90 

3.25 | 2.00 
=eeeee f 2.50 

3.50 | 2.25 

"3°15 | 2.00: 
2.40 | 1.40 
2330) 91825 

he following particulars: Red talls, $1.60; red halves, 
$1.25; medium red talls, $1.35; medium red flats, $1.50; medium red halves, $1.00; pink talls, $1.00; 
Chum talls, 95c.; and King talls, $1.40. 

@ Maximum prices set by U. S. Food Administration. 
e Pack of 1-pound talls and 1-pound flats taken for British Government at these prices. 

ackers Association or Deming & Gould Co. 
g Alaska Packers Association and Northwestern Fisheries Co. quoted $3.25: others reduced to conform. 
h Quoted by Alaska Packers Association only. 
t Alaska Packers Association quoted $2.10. 

f No price named by Alaska 
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BRITISH COLUMBIA OPENING PRICES. 

The packers of British Columbia and the United States both sell 
a considerable portion of their high-grade salmon abroad, and the 
competition thus engendered compels a fairly close conformity in 
prices. On salmon sold in the domestic markets, however, the 
competition is not so keen; hence there is room for a considerable 
diversity of opinion as to values. Unlike the United States, there 
is a very small market in Canada for chum salmon, and it has only 
pen in recent years that opening prices have been fixed on this 
grade. 

British COLUMBIA OPENING Prices SINCE 1902.4 

[Prices are for full cases.] 

Year and species. Talls. | Flats. |Halves. Year and species. Talls.| Flats. lrtalves 

1902. 1911. | | 
Sockeye.....'.... eae ise $4.75 | $4.90 |....... IPLTNMC eRe a Atte elniala aieiclslaisssiejo.e'a $4.00 | $4.25 | $5.50 
100 icy he ee AS00 ie < aaa| ne eseisle Chum: 2) Fe eo. ceeceee ee SHUIDE eos se |mcinctola 
(CaS aa ae Se eee eats da eel eee S 
TER Mee ce i cnccaccete ck 2. 50 Be DON ce pene 1912 

Sockeye: Jie bo. Soccccnncn 9.00 | 9.25} 10.75 
1903 Red 'springit 25 5 Sle sae nc ffi iss |p 9. 25 

STi Gites Dae 7G yal Bens Peres Conn saWe ess os csaae ence (hd ee 7.50 
ECC SPMINE. 22 3 nec 3 Ie AS OO ees acciocce Pinks oS ANS 8 ss. aoe coca als | 3.00, 3.00 4.50 
SUES EES Se ae an Sal Die eae ste veg apie Chm. Te ees ccekwde QN1DD | nine cass |smie eae 
Littl <2 a eee ne eee 2560) | p2s50 ease ast 

1913 
1904 Sockeye: belt. oc. ekl cae | 6.00] 6.25 7.75 

DOBRO UGE St Bint ocs coh cua fe ctens taco i DES aes Red isprintes 6532. sb aece. ae Dail D. | auton. | eet 
1.66 IG )o) ba) ae eee eee WO toy | sm Sate aie cee COnO nfo 2 Boos iucedae noe 1) 45251) 4550 || cee cares 
(ob lie “Lee Bee nor eae | 4-25 |-.----.]....02- Pinks A eee sec semcce seas 2.50) | -2:.60)|2.5te A 
Ie Til 3 Ee Se eeoee re eel Saeore basen. 

| 1914 
1905. MOCK yes cet 4 oe nic Sate are 7.50 | 8.75 9. 25 

SOUKGUOsnnee oben ccicsccuqeesos 500! MioAsO lp ccnsee Redispringt@-2. cuss accesses i G.f0i lacteboo| pate e ee 
ed spring. 2205... ak 4.50: | 9800; |. -2 55 WORD Saaae te th eee oe ale | As 75F |ncintcnca 5. 50 
SLIP aaa a a Te Raed RE Pinks. 642008 Meas). ene 8.50. (cinta): cei 
ATK eee eee ate t satan 200) |e aeweslescsss’ 

1915. 
1906. SOCKCYV 2.820288 - cnc opissisicicieie 8.25 | 8.25} 10.25 

BOGK OV Gi tte o0.5< Sane seo te MUM arco eeceoos Red'spring$s-é4. -25.5...5.226 Hy byl ee ee er 
eG prineoet oo. te Wisse aya sae Aa Beers COND See. ce ccceetaceen | 04.50) I) 0 O05) coc ame 
Of: ee See 6 A550) |e 4G. 5 cise oe PINK. P SIeae ON oe oe cumtyacus | BY GEY || Bae) 4.75 
RIESE 0 0.02 1b SESS. lefae s cone tle ae een SOOM <3. 62k Chrys e848. Sie seessaccees DT Dison kere| som eee 

1907. 1916 
Sockeye... 2.22455 s5h 333-83 1 Ve Bere | Reem Sockeyes. 002 Se. c. ccticaenjante OF OD il Gereicteee 11.00 
Hed spring-- 1 ees ee. 2). jus B00) || (HYSO- 125.5528 Ried springts oto. ocececaes eS: CON Eats ae 9. 50 
Gatos ee: 2b pe oe to 28 ASO || (4150 }-5-.5.5 Coho a.058.2! 2 oS ces NW IGSbOBb cea 9.00 
TR rab TEAR itl loin $02 3200 | ¢3600,15.50..5 Pike ete Sh eal sci deidtars Sai balsoeetee 5. 25 

Chri. Ss See ties encemstisions | 3.00 4.00) |a=cse 
1908. 

SOUCEOVO! cond 282% alin sma ode A610) |o Paes cscs. 1917 | 
Wad springs < Sere eet ooo ioe Datd) | {OMI US conv as SOCKOY6.4152 83 <2 <ncce emcee! 13500 vieeea-oe 16.00 
Ganges one? eet cer oes a8 BED nto OOnlenee nce Red springs! 3... S2sc hte seer ie Ses | 12.00 | 13.00 
Vi meatee es cece ccc wisetcte Ef 7p FP 00 o) ce I os Sa ee | 10.00 | 11.00 12.50 

EYE oe SSS So ee ci S300s loose 9. 25 
1909. Chums. 3 235)25- se aeaices eric lap O 00 al carci) ae amen 

BOCKOV O20). tecccccwsccsectl! Bi25 |. eos = $6.75 | 
ped wporing...2 822 Fes: os ha? 5-110) 15800 Ieecsc-e | 1918. 
(ele Ae a AD I eT eee Sockeye-t 23) Sho... 22. ec | 14.50 | 15.00 | 16.00 
12 a ae eee mee QSTD) 5-3 Gkas|<cicisied Reds prings 2-28. sheet ean so 13.00 |, 13. 25 14.00 

(O70) {ce tS ae Se ea 11.50 | 12.00 13.00 
1910 || eink 3 se aaecemedieeccs ss cus. <|) 8.00 8.75 10.00 

BOCkKOVE-...-.2-042.580,!3-.22 6.50 | 7.00 8.25 iChum® 2 FSH SP ce ew cee (if ap) Ie 7.75 
1S tc 0) g bi Baf5\) (6.00) |22ec5 4 
CO ae er a RES 5.00 | 5.50 6.50 | 1919 a) 
PT Kee eer es Satiscweosctcics Hay eae oat ee ee || SOCKOVGS foot. dcacceesapmece 16.00 | 16.50 7.50 

|| edispringsseate seen Meee eee ace cn |eheee ee 16. 00 
1911. le Gobote.aaas cae oo ee Sete | 12.00 | 12.50 | 13.50 

SE CRS Se ee ee eo 8.00 LUV al || Al cc 2 | oes Sa a DR Si oe eee | 9.00 10.00 
FSCS Dring ss0 eases stesso Cia (eal (ee ACCS hie es Se ee IS 6751| eee tees 
Ci) ES SS 6.00 | 6.25 7.50 

| | 

a These opening prices have been furnished by H. Bell-Irving & Co. (Ltd.), of Vancouver, British 
Columbia, Canada, well known packers and handlers of canned salmon, 
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PICKLING INDUSTRY. 

The salmon-pickling industry was so overshadowed by its giant 
brother, the canning industry, that statistical data, except for Alaska, 
were found in extremely fragmentary shape, and only that portion 
is shown relating to Alaska from the time of annexation to and 
including 1919. 

Pack or SALTED SALMON IN ALASKA, 1868 To 1919. 

Year. 

USS (eeeeemenclcscectie ere Scoue 
Ie eineing Hosnacoudaasses saccade 

Salmon bellies. 

Barrels. Value. Pounds. 

Dry-salted salmon. 

Value. 

59, 330 20, 800 
25, 358 71, 600 
19, 007 22, 178 
15, 561 33, 285 

G06 clkceet nee 
6, 523 21, 282 
5, 467 12, 200 
18,610)... eee 
6, 961 44,552 
5, 535 371, 600 
1,425 |... cceeemee 

Re hoe 212,244 

Salmon. 

Barrels. Value. 

2,000 $16, 000 
1, 700 
1, 800 

700 
1, 000 

900 
1, 400 
1, 200 
1, 800 
1, 950 
2,100 
3, 500 
3, 700 
1, 760 
5, 890 
7, 251 
6, 106 
3, 230 
4, 861 
3, 978 
9, 500 
6, 457 

18, 039 
8, 913 

17, 374 
24, 005 
32,011 
14, 234 
9,314 

15, 848 
22,670 181, 360 
22,382 167, 865 
31, 852 238, 890 
24,477 171, 339 
30, 384 212, 688 
27, 921 223, 368 
13, 674 89, 209 
19, 071 143, 811 
17, 283 126, 194 
22,307 203, 127 
34,337 293,377 
28,915 183, 400 
12,779 111, 634 
8, 483 102, 477 

34, 602 305, 928 
37, 881 272,726 
25, 954 247, 195 
12, 058 157, 457 
17, 259 205, 706 
36, 165 584, 962 
56,837 | 1,078, 456 
8,110 195, 447 

757,927 | 7,058,006 28,924 328,950 | 11,083,447 224,471 
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ALASKA PICKLED-SALMON Pack, 1906 To 1918, By Specres, QUANTITY,4 AND VALUE. 

1906 1907 1908 1909 1910 

Species. 

Barrels.| Value. |Barrels.| Value. |Barrels.| Value. |Barrels.| Value. | Barrels.| Value, 

Whole salmon: 
GRO ese. 539 | $5,642 | 1,665 $16,406 692 | $5,648 

SSRN 231 | 1,550| 233] 1,521 122 707 
Humpback...... 2,446 | 13,852 | 4,248 | 29.374 | 2,346 | 17,935 

(ae eee 1,007 | 8,058 964 | 10,684 660 | 6,813 
ay Saale 13,060 | 97,092 | 15,197 145,142 | 30,517 [262,274 

Motel-........- 17,283 (126,194 | 22,307 |203,127 | 34,337 (293,377 | 28, 859 (183,176 | 12,773 | 111, 550 

Bellies: 
TA) ae pened | Macaca 191 | 2,696 229 | 3,585 255 | 3,843 126] 1,135 
Onnm 2... foe. 30 TDG eM ere alerec ceca 117 G99) Feel est aaotee 70 770 
Humpback...... 1,273 | 13,188 | 1,800 | 21,080} 2,447 | 28,140 738 | 7,438 616 | 6,135 
1.311 (a ee eae 8 22 185 84 1,002 48 720 35 175 6 128 
1s ses ea & 13 121 890 | 12,644 | 1,895 | 26,236 942 | 13, 902 808 | 10,839 

igtaletes. oe 1,338 | 13,644 | 2,965 | 37,422 | 4,736 | 59,330 | 1,970 | 25,358 | 1,626 | 19,007 

Backs, etc.: | 
AIH PACKS 6 is) 'o taco 'ac|'S aoc BBG HatBea5 SA SERESA Sse cba LS heed 56 P27 A eel BESS Race 
LSE Sis easel Fh Se el a | (a et rs a (ee (ee (ees 2 24 
aCe erro lah are, |S eee tas |= at omatt «lean cea cale aus sinc slese tates males satel wan csody 4 60 

SSS ot (a ea >| ere yon (es ee) eae [vee AD | UL See 56 224 6 84 

Grand total. ..| 18,621 |139, 838 | 25,272 ps0, 549 | 39,073 |352,707 | 30, 885 Pos, 758 | 14, 405 | 130, 641 

1911 1912 1913 1914 

Species. 

Barrels. | Value. | Barrels. | Value. | Barrels. | Value. | Barrels. | Value. 

Whole salmon: 
223 | $2,149 1,165 | $9,565 1,006 | $6,452 365 $2, 767 
133 666 93 652 100 778 58 293 

1,122] 11,238 4,236 | 28,304 2,724 | 18,181 482 2, 954 
600 8,095 225 2,442 135 1,410 269 2,588 

6,239 | 79,578 | 28,883 | 264,965 | 33,916 | 245/905] 24,785 | 238/593 

8,317 | 101,726 | 34,602 | 305,928 | 37,881 | 272,726 | 25,954 | 247,195 
== Lee Se he ee ee EE 

38 486) oS ccecencltodensoete 54 946 67 982 
7 T= | read ka oe EARL 67 941 18 180 

oe 5,122 37 606 324 4, 546 229 2,620 
Races s eeitelleeeeeec cee tees scentelecosese ene 2 1 

614 ORSASE eeepelee [et teeeee 6 90 92 1,672 

1,337 15, 561 37 606 451 6, 523 408 5,467 

150 GOO} | 5.f fe eR Gerargdsed-|skitet  bosthes cada es|-beseeaeet | Vess t3- 
1 TD ecccet er. Sein ans ncns|euciose antec seeeeocces|etecs cas ccleccssoteee 

15 SGU STO ay, Oe ECE SS SZ RE Saas Sak A Ad saat hes 

166 | (31 Mle A oe ap OR ea Be [eseaeseoe| sebber sted Bezet beets boas - seene 

Grand total....) 9,820 | 118,038 | 34,639 | 306,534 | 38,332 | 279,249 | 26,362 | 252,662 

enh hold 200 pounds of fish; when of a different size they have been reduced to coniorm to this 
weight. 
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ALASKA PICKLED-SALMON Pack, 1906 To 1918, By SpEcIES, QUANTITY, AND VALUE— 
Continued. 

1915 1916 1917 1918 

Species. 

Barrels. | Value. | Barrels. | Value. | Barrels. | Value. | Barrels. | Value 

Whole salmon: 
Cotiotes? een 1,763 | $19,393 2,076 | $22,287 1,798 | $29,631 2,501 | $47,152 
Chiimeeesss6 nee 325 2,925 495 4,057 1,722 21, 899 6, 080 84, 878 
Humpback......- 662 5, 958 503 3,624 5,576 | 73,857} 11,973 | 182,490 
Kein gS eee eee 377 4,147 636 7, 956 359 6, 556 297 7,645 
17 bacedtincaete aaabeote 8,931 | 125,034] 13,549| 167/782] 26,710 | 453,019| 35,977| 756,191 

Motaleeeee ees 12,058 | 157,457 17,259| 205,706 | 36,165 | 584,962} 56,828 | 1,078,356 

Bellies: | 
CONOne SE ee ed eee te: cease rae 500 il 326 10 180 
@ieqbuauta een ae Sealine Mack el Eh Las ue 285 3, 556 73 13362)... o eee steeeieoeece 
umpba cksnec a. 133 2,660 61 882 110 2, 885 26 650 
Gra fg 4 al de hace ade Bl) Os ead aye 2 23 uf 150) |< 222 Seeks 2 | Se 
4221 DS appa Sa aie) 438 10, 950 100 2, 000 24 812 17 595 

Motaleceseseeree 571 | 18,610 475 6, 961 225 5, 535 | 53 1,425 

Backsveucn Colores: | eepe es sen | ee renee Sane Be eRe [isiteee ts [ieee aden 9 100 

Grand total....| 12,629 | 171,067 | 17,734 | 212,667 | 36, 390 | 590,497 | 56, 890 | 1, 079, 881 

Pack oF SALTED SALMON IN ALASKA IN 1919.@ 

Products. 

Coho, or silver......... 
Chum, or keta........ 
Humpback, or pink 
King, or spring........ 
Red, or sockeye....... 

Southeast Alaska. 

Barrels.| Value. 

Tee cee 706 | $13,206 
70 2, 080 
26 260 

Tin a 241 4, 542 
Sehr: 12 355 

roethee 1,055 | 20,443 | 

a From ‘‘Alaska Fisheries and Fur Industries in 1919,” p. 50. By Ward T. Bower. 

Central Alaska. 

Barrels.| Value. 

204 | $3,024 
PAE 135 
50 700 
8 232 

587 | 12,380 

876 | 16,471 

Report, U. S. Commissioner of Fisheries, 1919. Washington, 1920. 
b Each barrel holds 200 pounds of fish. 

Western Alaska. 

Barrels.| Value. 

292 $5, 918 
41 555 
45 548 

618 | 16, 267 
5,183 | 135,245 

6,179 158, 533 

MILD-CURING INDUSTRY. 

Total. 

Barrels.} Value. 

1,202 | $22,148 
138 2,770 
121 1, 508 
867 21, 041 

5,782 | 147,980 

8,110 | 195,447 

Appendix IX, 

The beginning of this industry on the Pacific coast is of compara- 
tively recent date, and the following table is complete, with the pos- 
sible exception of a few tierces, which may not have been reported 
for the coastal rivers of Oregon: 
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Trerces or Minp-CurED SALMON PACKED ON Paciric Coast FROM 1897 1701919. 

Colum- Tp Aee é 
British | Puget | Grays |Willapa| bia |Coastal| . Fel tpt ye 

Year. Alaska.| Colum-| Sound, |Harbor,|Harbor,| River | rivers, | River, | piver | Bay, | Total. 
bia. | Wash. | Wash. | Wash. (both Oreg. | Calif. | Gajit’ | Calif. 

sides). : . 

7,922 S08 Wed sa.20 5 22, 408 
8,185 | 1,247 110 | 2,011 160 | 19,717 
5,824 3,082 TOO 274 lee sco 22, 424 
5746 | $2USBE |o2e80.2 4, 789 550 | 28,282 
Bp 205 | oc c4Byi 25 .u8t! 1,829 | 1,476] 18,174 
4,078 333 3| 1,630 942 | 13,306 
4,656 ods [acest 650 | 1,069 | 15,070 
T3986 |252. 06!) 2.822. 1, 508 300 | 8, 749 
1, 804 275 455 | 1,913| 266] 10,483 
3, 328 148 |>1,326 | 2,355] 1,055] 17,184 

249 |109,660 | 12,158 | 2,589 | 57,781 | 9,564 | 300,668 
| 

a The net weight of fish in a tierce is about 800 pounds. King, chinook, or spring salmon were used 
almost exclusively. From most places the data are complete from the time of the inception of the industry, 
but from a few minor places the data are somewhat fragmentary. 

> Includes Fort Bragg, on Noyo River. * 

YUKON TERRITORY, CANADA. 

Some salmon fishing is carried on in that section of the upper 
Yukon River which lies in Yukon Territory, Dominion of Canada. 
The species taken are principally king and dog, and these are sold 
mainly in a fresh condition. The following table shows the quantity 
taken and the value of same in certain years: 

CarcH or SALMON IN YUKON TERRITORY, CANADA, IN SPECIFIED YEARS. 

Salmon, Salmon. 

Year, a a De ire eT ae ae Year. 

Pounds. Value. Pounds. Value. 

TS Ce Soest See ep 70, 000 $5,600 || 1914..... 188, 600 $18, 860 
TT fl pe es ee ea 138, 574 17,566 || 1915..... 157, 000 15,700 
UL eee er ee: 169, 900 18, 689 || 1916..... 143, 500 14, 350 
TAT Ae Ee ee Ce ae aaae 229, 000 29" 900}'||N1G17 same me mens ease asl ees Ree 
WE. See eee 224, 100 29541 0):|| 1018s eerie eecmae tia s|Seeepass sce 
1k ee ee een 182, 000 18; 2008) LORS Se ete nemisicine.« cles visivis| wwinle sisiwieiminiee | sae aa etalon 

TRADE WITH OUTLYING POSSESSIONS. 

As a result of the war with Spain the United States in 1898 ac- 
quired possession of Porto Rico, Guam, and the Philippine Islands, 
while in the same year Hawaii became a pat of this country at its 
own request, and in 1900 two islands of the Samoan group were 
acquired by a partition agreement with Great Britain and Germany. 
The trade with the Philippine Islands is shown to date in the tables 
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of exports and imports to foreign countries, but the trade with the 
other possessions has been eliminated from these tables and shown 
separately ever since their annexation to the United States. 

HAWAII. 

The islands constituting this Territory, owing.to their reciprocity 
treaty with this country for a number of years before annexation, 
purchased their supplies of salmon from ee United States almost 
exclusively. In recent years the Territory has imported the following 
quantities of salmon from the mainland: 

Canned salmon. Allother Canned salmon. All other 

Year ending salmon, Year ending salmon, 
June 30— fresh or June 30— fresh or 

Pounds. Value. cured, Pounds. Value. cured. 

Value. Value. 
1 ee Se 1,126,217 | $89,286 | $64,232 || 1914.............. 1,418,941 | $97,532 (2) 
TOOS SS Tete ted 965,029 | 89, 025 67, 143N|(h191s eee ee eee 1,005,848 | 90,705 a 
GOO NT eee oe Cee 1,440,410 | 121,716 73; 848))||| 19162 os sete eee 1,582,528 | 132,597 a 
TENE Re See oe 1,381,398 | 113,526 12,494") 1917e cc eeas ch sete 1,463,729 | 145,531 a 
1h ee ae eee 1, 231, 264 | 119,872 16, 9¢2) || LOIS esos ssoee sees 1,168,528 | 174,777 a 
19120. Cee 1,850,567 | 194,385 57,495; || 1919... sk sees 979,895 | 159,577 « 
TET LAB Ss ganar ae 1,841,874 | 173,202 (2) 

4 Not shown separately. 

PORTO RICO. 

Of recent years the following shipments of domestic salmon have 
been made to this island: 

Canned salmon. All other Canned salmon. All other 

Year ending salmon, Year ending salmon, 
June 30— fresh or June 30— fresh or 

Pounds. Value. cured, Pounds. Value. cured. 

Value. Value. 
190 Aaemeeceriesicas 604, 627 $53, 916 $2;893i)|| 194s & sccccmocas 416, 414 $41, 726 @) 
Te eae eee 512,038 | 48, 195 TS WPI) Weaanaaoaododos 588,889 | 56,527 a) 
LG0GN ee Se 381,171 | 34,777 358105191 Gneee aeeemene 860,873 | 60,453 a 
1910.2 3-¢2eee2 S22 511, 055 43, 494 6,243 || OI7 52 .seexecsee ss 881,360 70, 427 a 
AG ies Fe eaten emcee 357, 382 30, 699 35868)|) LOIS oes ocese aces 378, 266 52, 737 a 
1910 occ accine 710, 721 65, 354 EGTA PO eeeeecscaados 468, 501 68, 532 a 
IGISEe eo onceaese 666, 602 66, 811 (a) 

a Not shown separately. 

PHILIPPINE ISLANDS. 

Of recent years the following shipments of domestic salmon have 
been made to these islands: 
— 

Canned salmon. All other Canned salmon. All other 

Year ending salmon, Year ending salmon, 
June 30— fresh or June 30— fresh or 

Pounds. Value. cured. Pounds. Value. cured. 

Value Value 
1909) 3 ees Aacces 1,126,470 | $74,792 S725) W9lbeseseeeneqeaee 4,159, 580 | $288, 548 (a) 
TOO tees 5, 425, 404 396, 604 25089" OLGEs So eeceeccoes 5, 640,858 | 356,366 (@) 
19114 =. sea beece 3,069,118 | 225,885 3549 ||) 1017! seg 2k 4,202,574 | 351,633 (2) 
AOI DUME Serene 5,096,810 | 422,001 CE Y/ Il TRIE eat Ao sckeoe 5,558,796 | 618, 697 a) 
TOIL CE. 10, 122,820 | 590,128 (2) AOTON 2S 3,880,425 | 431,616 (a) 
Ee eerie Soe 5, 034, 252 266, 369 (@) 

@ Not shown separately. 
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ALASKA, 

It seems like “‘carrying coals to Newcastle” to ship canned salmon 
to Alaska, from which Territory more than half the canned salmon 
of the world is produced, and yet a small business is done each year 
in this line, most of the product going to the mining camps and towns 
somewhat removed from the fishing sections. 

The table below shows the shipments of such fish in recent years. 
After 1914 the shipments were lumped together with all other kinds 
of fish and thus prevented the listing of salmon separately. 

Canned salmon. All other Canned salmon. All other 

Year ending salmon, Year ending salmon, 
June 30— fresh or June 30— fresh or 

Pounds. Value. cured. Pounds. Value. cured, 

Value. Value. 
NO ern Sec ees 67, 132 $7, 123 $35,906) ||L91Z2<- Sassi s cc's 134,320 | $15,022 $4, 218 
Ce RR eae See 67, 658 7,204 Q7bo8, | 101s. 5.2. SSS 43,346 5,074 (a) 
TOUT. 51 38, 265 4,513 POGL 3 19142 SEs Sie ee 42,945 5,278 (a) 

@ Not shown separately. 

GUAM. 

Since annexation, this country and Japan have been competing for 
the trade of this island, which, in earlier years, Japan controlled quite 
largely. During the last two years shown in the statement, however, 
the United States has secured the advantage. The table below shows 
the extent of the trade, which is made up almost entirely of salted 
or pickled salmon, only 900 pounds of fresh salmon, valued at $92, 
having been shipped by this country to Guam in 1908. Since 1909 
all the fishery products imported have been lumped under one head- 
ing and it has been impossible to distinguish the salmon from the 
other species. 

Pickled salmon. 

Year and country. 

Pounds. |} Value. 

Pickled salmon. 

Year and country. 

Pounds. | Value. 

1905. 1908. 

Wnited(States'...<.3..0-3.6000 1,415 $71,|| Umited States... cccncmcecese 7,406 $623 
Bpillee ses deccate sceless seek 16, 526 1, 221 (256) 6 Oe oe Se 6,130 465 

1907. 1909. 

United(States..2- 20:52. .22... 13, 604 1,086 || United States................. 10,779 740 
OPN I te srscton Meee oot Setn oe 19, 862 TRGUIT VIA DR elec cee est meet ce eiecce 4,295 344 

TUTUILA, SAMOA. 

The customs statistics lump the imports of fish under one general 
heading, thus making it impossible to show separately the imports 
of salmon. 

FOREIGN TRADE IN SALMON. 

As we do not consume all of the salmon produced by our fisheries, 
it is necessary to find a foreign market for the surplus each season, 
but, as canned salmon has become one of the staples of the world, there 
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is not much difficulty in this respect, especially since our only compet- 
itors are Canada, Siberia, and Japan. The two last named have not 
yet become important factors in the canned-salmon market, though 
they will as their fishing operations are extended. There is more 
competition in the pickled, fresh, and frozen markets, several Euro- 
pean and Asiatic countries being large producers of these goods, as 
is Canada also, for a considerable proportion of which she is com- 
elled to find an outside market. 
The World War greatly disturbed the usual course of our foreign 

trade. Because of the need for foodstuffs a tremendous demand 
arose in Europe for our salmon, resulting in a decided increase in 
the quantities shipped there and, for a while, in a reduction of our 
exports in other directions. In time, however, the markets adjusted 
themselves to the changed conditions of trade. 

EXPORTS OF DOMESTIC CANNED SALMON. 

From the beginning of the industry a considerable proportion of the 
salmon canned has been exported, especially of the higher grades. 
In Europe the chief customer is Great Britain, followed closely in the 
closing years of the war by Italy. Great Britain does not, how- 
ever, consume this quantity, for a considerable part of her importa- 
tions are reexported. On the North American Continent and adja- 
cent islands the best customers are Mexico, Cuba, Panama, and the 
British West Indies, in the order named. The heavy shipments to 
Canada since 1916 are mainly in transit shipments to Kurope by 
Canadian steamship lines as our lines were overburdened with war 
shipments. In South America, Chile, Peru, Argentina, and Ecuador 
were the leading markets in 1918. In Asia, Hongkong and China 
import canned salmon, although neither buys great quantities. The 
islands of the Pacific and Indian Oceans are large consumers. British 
Australasia took 7,811,387 pounds, valued at $1,407,561 in 1918, and 
other good customers were the British East Indies and British, 
French, and German Oceania. In Africa the British and Portuguese 
possessions are the largest importers. 

The movements of these products are naturally often influenced 
favorably or adversely as the tariffs of the various countries in which 
they are marketed are raised or lowered. 
Some countries maintain excessively high tariffs, among these being 

Brazil, 30 cents per pound; Colombia, 83} cents; Mexico, 4 cents; 
Guatemala, 64 cents; Paraguay, 7 cents; Uruguay, 6 cents; Austria- 
Hungary, 8 cents, and Germany, 7 cents. Norway levies 6 cents a 
pound duty, but this is undoubtedly to protect her own salmon 
industry. 

In but few of the tariff acts is canned salmon distinguished by name, 
being usually classed as “preserved fish,’’ and as these are usually 
luxuries in many countries they bear an extra high duty as a result. 

In addition to these high duties in some countries, especially in 
South America, there are various other charges, fees, ete., which 
materially enhance the value of the goods before they reach the 
consumer. C. H. Clarke, of the salmon brokerage firm of Kelley- 
Clarke Co., of Seattle, Wash., prepared and published a statement @ 

a Pacific Fisherman, Vol. 13, No. 5, p. 11, 1915. 
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showing the comparative charges on 100 cases each of red Alaska and 
pink canned salmon from the time they leave Seattle up to the time 
they reach the hands of wholesalers in South America. This shows 
that the f. o. b. Seattle value of the red salmon was $500 and of the 
ink salmon $280. By the time these goods reached the hands of the 
io de Janeiro wholesalers the red salmon were worth $1,900.07, while 

the pink salmon were worth $1,677.87. At Montevideo, Uruguay, 
the red salmon were worth $1,436.01 and the pink salmon $1,213.81. 
The table is so interesting and instructive that it is reproduced entire 
herewith. 

COMPARATIVE CHARGES ON 100 Cases Eacu or Rep ALASKA AND PINK CANNED 
SALMON FROM SEATTLE, WASH., TO HANDS OF WHOLESALERS IN SOUTH AMERICA. 

Argentina Brazil Chile Ecuador 
(Buenos Aires). | (Rio de Janeiro). (Valparaiso). (Guayaquil) 

Red. Pink. Red. Pink. Red. | Pink. | Red. | Pink, 

F. 0. b. Seattle value..........-. $500.00 |$280.00 | $500.00 | $280.00 |$500.00 |$280.00 |$500.00 | $280.00 
Birappines | SUS Te eee. 3 5.60 5.00 5.00 BOO sevecced|eccaresslaskacscc[euet oe 
HO oe eee ie SS 104.75 | 104.75 114. 50 114.50 | 45.00} 45.00} 45.00 45.00 
Marine insurance, 5 per cent 

MEN rao me secs Cee ceca atencls 6.10 3.90 6.20 4.00 5.50 220) 5.50 3.25 
(Oe ya: ee 615.85 | 393.65 625.7 403.50 | 550.50 | 328.25 | 550.50 | 328.25 

Consular fees in United States. 2.00 2.00 S325 SEB) 5.25 4.25 | 22.35 | 14.00 
MOBSTOMS OUEY.: <cc--Accteidcmceiec 519.56 | 519.56 | 1,138.78 | 1,138.78 | 160.46 | 160.46 | 345.37 | 234.37 
JIE Ce ee 2.12 Bole 6.47 (ibe fal ALS Se SH | is Oe ee | eho dese 
Storage in customhouse 2. 41 2.41 33.90 33.90 5.35 rely tea el Kes ee ata 
Handling in customhouse...... 7.24 | OREO Ee ake Sone 2.51 75t2 aee | eee a 
Stamps and entry blanks. - 1S een A eee Oe | ee ee 1.43 1455s eeeee ae hata 
RELIST CGPS ae Cena. rk! I S25 a Se let sh Gee ORI LE eb te -10 | UB ie See el ee Palen a arestceiewte poweeee a 
Intemal-revenus tax <. . 5.955.626. oo Ses ate S 2e 7.77 UCL Vil enstecicete| eacis cle e d| see aoe |b ee ee 
Ort ia Sse oe tes Te aes lee bce EE Anos 57.20 MAO Wace bieetorete | bios ciate orale een a SE 
Customs brokerage............. 12.74 1 Ch eS SS Dee ee Bee Ee to 15 Teak Ou lee cote eg 
Wharfage, lighterage, cartage... 7.64 7.64 26.90 26.90 3.65 3.65 | 19.30 | 19.30 
Value ex customhouse. ........| 1,171.05 | 948.85 | 1,900.07 | 1,677.87 | 736.30 | 513.05 | 937.52 706. 92 

Paraguay Peru Uruguay Venezuela 
(Asuncion). (Callao). (Montevideo). (La Guayra). 

Red. | Pink. | Red. Pink. Red. Pink. Red. | Pink. 

F. o. b. Seattle value....... «---/$500.00 /$280.00 |$500.00 | $280.00 | $500.00 | $280.00 |$500.00 | $280.00 
BIEPED ONE alo cok ps ile mala -)n seis oe 5.00 [eC Val ese eee nce eee 5.00 5.00 5.00 5.00 
152) Ff) eee oan e ae eee ope 134.75 | 184.75 | 37.50 37.50 104. 75 104.75 54. 60 54.60 
Marine insurance, 5 per cent 
Pe Berns ee wee wii SSeS 9.60 6.30 5.40 3.20 6.10 3.90 5.60 3.40 
qa valiets..3.5-226-sisece0% 649.35 | 426.05 | 542.90 320.7 615.85 393.65 | 565.20 | 343.00 
Consular fees in United States..| 2.00 2.00 5.75 3.45 1.05 1.05 | 12.85 12. 85 
GRRLOMIS ONULY:<.2\- os. ceemec eae | 308.25 | 308.25 | 275.86 275. 86 779. 30 779.30 | 238.96 | 238.06 
ATinl YSIS: MUU. > ssccccbense ss [Pe PA lo scemeelfa2ca. ls Ue eal tecuoth slic ws -c88| seh 25.|- unde 
BLara PON CUSLOMMOUSE 4 cere ne| eas sictsine aoe wae seas Shee ecasmee cee Omaee tenn |Tacaecectclacccae scluet codes 
emeine in CustOrmbOUse-— co 5.|-caserss|ecoescca|se-cinisscloc se tastes 16.15 Ba el a See [eee oe Be 
Stamps and entry blanks. .....|.......-|..-....- -d8 58 1155, 1.55 1.35 -97 
PUBMISTICS 3 sc e nw cccssabines cas 37 SA Beane ess Oa —haecc | Copeee BSA fe ccRaperad IAP See taed Cee eee 
intermal-revenue t&2X---c.ceces-|-c------|a--e--- 0 [as eus sve] one ene rinta|secneinitana|— mec ccening|coccscsc|avscioeee 
BOP tbe Xe a. tacisine ae-ccaaanivep niol ne cae esl Se sacie oe Betioc ces ott bbric- Hl Ose P nope. LCOS Ben Bee erne pee one 
MISCOMIS|DIGKEraPe.<.2 - 2 Be elie wcle eclinve stein anc 4.86 4.86 15. 50 15. 50 5.00 2.80 
Wharfage, lighterage, cartage...) 6.33 6.33 | 15.69 15.69 6.61 6.61 | 12.82 12. 82 
Value ex customhouse......... 966.30 | 743.00 | 845.64 621.14 | 1,436.01 | 1,213.81 | 836.18 611.40 

| 

The following table shows in summarized form the yearly exports 
of domestic canned salmon and the countries to which exported for 
the years 1900 to 1915, inclusive, and in detailed form for the years 
1916 to 1918, inclusive: 
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Exports, By COUNTRIES RECEIVING, OF DomMEstTIC CANNED SALMON. 

SUMMARY, 1900-1915.¢ 

1900 
Country 
receiving. 

Pounds. 

..|18,941, 109 /$1, 881,725 [31,877,663 $3,234,862 |30,683,551 |$2,625,284 [35,410,768 |$3, 125, 197 
98/064 | 2) 4437561 242/029 

Value. 

1901 

Pounds. Value. 

297, 440 

1902 

Pounds. Value. 

1903 

Pounds. | Value. 

49857406 | °378)655 
South America] 1,868,225 | 192/918 | 1,577,013 | 160,862 | 12917998 | 107}907 | 1,756,214 121,918 
AST at eee 654, 126 67,941 853, 434 86,571 | 1,597,346 120,674 | 1,759, 294 134,783 
Oceania....... 3,882,646 | 390,466 | 3,681,276 | 367,533 | 8,179,161] 670,741 | 5,511,514 | 444,505 
Africas. 2.5.2.8 684, 456 62, 534 856, 553 83,003 | 2,640, 214 224,767 | 1,630,138 145, 733 

1904 1905 1906 

Country receiving. 

Pounds. Value. Pounds. Value. Pounds. Value. 

Burope!..ailecege eee 33,591,896 | $3,508,818 | 21,071,263 | $1,877,509 | 32,061,402 | $2,753,643 
North America 2,446, 023 204,363 | 1,565,773 132,134 | 2,069,357 171,946 
Somth-Awrerica- ose. canenees 2,055, 859 147,333 | 1,708,828 134,941 | 3,499,603 249, 052 
NSiBeia) oes ee 12,995,768 930,054 | 3,994,862 280,704 779,415 60,173 
Oceania........ 3,898, 606 341,849 | 5,257,446 467,928 | 6,340,346 509, 257 
AMTIGal 825 S352 eso hee bee 936, 126 92,181 | 1,468,383 142,253 | 1,194,291 103, 872 

1907 1908 1909 

Country receiving 

Pounds. Value. Pounds. Value. Pounds. Value. 

7,756,780 | $791,436 | 13,321,086 | $1,205,375 | 23,028,476 | $2,207,194 
3,052,658 261,138 | 2,654,175 242,879 | 2,209,405 198, 043 
5,659,690 414,774 | 5,571,000 410,743 | 1,461,662 123, 502 
1,419,391 105,364 | 1,004,571 86,908 | 1,386,702 119, 582 

Oceania: ss 2h so.72- 5. sstcekcn 6,719, 157 552, 205 5,131, 554 439, 917 7,383,494 705, 204 
Africa: 246 Soi eae 610, 429 58, 132 543,659 52,696 647,370 62,911 

1910 1911 1912 

Country receiving 

Pounds. Value Pounds. Value. Pounds. Value 

Huropests sok. ch see sawseoeees 44,765,898 | $4,712,182 | 22,134,328 | $2,408,708 | 19,545,720 | $2,183,982 
North America...........-..-- 2,224,516 191,551 | 1,979,950 190,637 | 3,411,176 332,692 
South Amicricas 2h.) ee 3,193, 812 226,197 | 3,006,927 266,903 | 6,756,440 609, 383 
JST Oe Tee EL el CANS LAPT ee 1,596,775 133,516 | 1,489, 282 148,721 | 1,702,426 160, 119 
Oteania ma eee eee 11, 568, 824 998,219 | 9,699,624 991,540 | 11,220,515 | 1,255, 149 
African shoe Mises keene 510, 871 52, 593 290,688 30,633 787,479 79, 238 

1913 1914 1915 

Country receiving 

Pounds. Value. Pounds. Value. Pounds. Value. 

Europes. ss225-o-iusesee eee seas 25,408,154 | $2,705,254 | 62,862,328 | $6,026,170 | 63,760,758 $7, 110, 728 
North America.............--- 4,271,710 370,823 | 6,907,615 511,545 | 4,328,246 370, 444 
South America sjeetse see seeae 4,134,771 292,367 | 3,472,438 233,675 | 1,301,962 107,783 
Asia dee: POU TER, 1 Ue Ae eae 3,593,538 254,209 | 2,875,995 180,402 | 1,135,793 97,662 
Occaniates- sale eee 17,419,390 | 1,441,270 | 12,089,003 | 1,017,994 | 12,100,414 | 1,309,376 
PANT IC Rea teysesae sa.cinis cmteaeen ee 463, 403 39,417 353, 541 29, 507 818, 943 76, 450 

a Detailed statistics for 1900 to 1915, inclusive, may be found in “‘ Pacific Salmon Fisheries,” by John N. 
Cobb, Appendix III, Report, U. 8. Commissioner of Fisheries, 1916, pp. 187-194. Washington, 1917. 

— 
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Exports, py Countries REcEIvING, or Domestic CANNED SALMON—Continued. 

DETAILS, 1916 TO 1918.4 

—— = zs 

1916 1917 1918 

Country receiving. 

Pounds. Value. Pounds. Value. Pounds. Value. 

EUROPE. 

SINDEN a Se ee Oe PR, eee 1, 115, 792 $8, 546 18,000 
Mcneierki-1).:....... 2c .ccs 366,948 | $29,255 |” 89,405 94050 |e ce “ae aes #208 France... 1 | SR aL 3,447,022] 377,597 | 985,582 | 153,927 | 7,937,490 | 1,167, 737 

SRT: eg Mi Sc Zareal MRS SEO |. CI Sl 1) 156, 864 167,157 
5 I RR aia 70, 560 6,059 | "190, 736 14,486 |” 173) 400 247 935 
Iceland, and Faroe Islands... 136 16 2, 820 297 96 16 
Aad — Goro; ete Paes? Ages Se a ce 3, wy 4, et a 4136, eee 13, 540, 046 1, 752, 163 

’ y Cw ww www www www wwe c UU jecccceesesesiscncueuceeca Notherlands................... 21, 868 2, 865 20, 450 2,709 A eihy seire 
Nk So ctiece wee eee aseeHetee 41, 70 ie 54, 440 BFL GS ilo seach e |e. eee 

OMUUPALS- say ake seneeeeter saa. 60 i 178 
RU Ssis Ans MOTO de meeee es sae ince en cloeccs ssincere 240 18 
Serbia and Monten. gro........ 170 LP Ice ay segment Se re sets WrelRee cos 4 oe eck? 8 hin diy a Fee 4,995 382 37, 481 3, 369 974 Sweden ooo. seco seonscossoces 60,122 6, 666 14; 100 ROD! [ee See [oes aS 

nited Kingdom: 
Ririgerinas i ON 109, 039, 707 | 11,105,506 | 74,941,169 | 8,536,248 | 46,415,026 | 7,447,389 Scotland 1,067,590 | "111,381 | 1,131,832| "139,718 | "848,295 "1907 652 

a, A a A Be IP I 8 A A VA el na 900 220 

89, 599 8, 741 93, 523 22, 066 87, 832 16, 028 
32,021 3,228 30, 057 3,072 25, 178 3) 410 Cama nec ne 7,994,185 | 677,655 | 9,158,079 | 838,734 | 12,184,077 | 1,755,690 

Costa Rica.......... BLS 118, 002 8, 878 95, 435 8,065 10, 750 1, 643 Guatemala................ 58, 528 4, 084 45, 484 4,708 19, 026 2) 584 Honduras eectres  o. oisy 37, 698 3,651 26, 168 3,080 10, 536 1,612 rit a Bet ‘ 64 50, 719 6,029 33, 421 5, 115 Pahari rhe < s,s. 633,645 57,042 | 454,064 50,793 | 306,765 49, 031 Salvador .......-.....-.-2. 21) 404 1,836 18, 368 2) 134 6,691 1, 144 Mexico... “iemsigg wig 1,611, 928 132) 408 | 3, 707,225 | 342,564 | 1, 800, 185 246, 830 
aie ae 6 377 60 8 

Newfoundland and Labrador... 700 37 2? 640 286 
West Indies: Cette 2, slur pk eae aaa ho 

British— 
Barbados............. 60, 361 5, 767 73,610 8, 643 97, 722 18, 121 Jamaica............... 228, 973 19,017] 180,965 18,347 86, 503 14,170 Trinidad and Tobago..| 267, 548 26,060 | 134, 832 18,230] 372,420 61, 443 can ther British...-.2.2° 75, 578 7,097 | 103,004 12,001 32) 116 5,760 Cuba —-----eeeeeee cece cee 927, 129 87,479 | 1,619,236 | 149, 492 | 1,632, 073 210, 167 BRS oon aoe 5s 34, 598 4, 100 23, 629 4, 633 Dutch. Sere teers 21, 599 2) 122 24, 673 2) 782 8,370 1, 683 

ig: Peg foo ern) 3. 586 BAe (Peet de ater ise 793 9 ei Creer ; 486 1, 793 349 Santo Domingo................ 85, 722 7,048 | 231, 413 22,859 | 100, 417 14, 148 
SOUTH AMERICA. 

Byroninas ss. 23 eee 273,900 23, 429 191,618 19, 043 5 Babies) 9019 TT 5 14579 1,466 |  122)092 11) 72 a 78 oe 478 Lo Lee Cr Ra Ee Delo eS oooh b 4| 211978 24, 478 Bradil...-2-22erenceceeceeeeee 40, 732 33921 64, 657 7,599 | 187,615 26, 245 Chile. «= --ee2e2 2202222000 2,812,537 | 192,581] 1,452,155| 121,019 | 2,304, 499 330, 244 Colombia. == -.2 2.2.22 136, 254 11,514 | 7126, 861 22) 575 75,477 11 479 Bouador.....see-eee eee e202: 245, 149 16,009 | 276, 654 25,302 | 215, 456 28, 360 
British. ........ 184, 654 18,249| 196, 261 26, 63 7 7 cope 84, ; 7| 151,719 27, 749 Dutch. See ee 87, 398 8, 048 39, 050 3, 888 35, 143 5, 812 eS re 26, 128 2,371 17,909 1,910 26, 560 3, 825 POM 0 --2eseeeeeeecesetecece 523, 580 36,361] 434,329 37,447 | 1,150,276 158, 794 Lh 23, 464 1, 841 5, 258 590 6, 630 1, 509 Sn he 195, 618 16,234] 297, 125 28,158] 181, 236 26, 834 

ASIA 

oo aiesermeee Site eee 27, 716 DiS17)| Meese cscs Meee vt ews 2,832 472 eased tettiionye frp Bla, a2. 017 5,177 68, 949 13, 372 
Japanese 96 16 192 32 144 30 POR ORO ax 1, 632 172 2, 520 456 1,062 207 

6 - bee oractioes Sees Yearbook for 1919, p. 93. Oustoms returns are for the fiscal year ending 
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Exports, BY CouNTRIES RECEIVING, OF DomEstic CANNED Satmon—Continued. 

DETAILS, 1916 TO 1918—Continued. 

Country receiving. 

AsIA—continued. 

East Indies: 
British— 

Britishindia..---- 
Straits Settlements... . 
Other British 

OCEANIA. 

British: 
Australia and Tasmania. .. 

AFRICA, 

British Africa: 
WWiestii eee ose eee nese es oth 

panary Islands 
gypt.....---------.-- - 

Branch *Agnicass soa sseesaseeee 
Ttaliany Africa a iehe ss sees senor 

Portuguese Africa......-.-...- 
Spanisheaunicaseasseceecessace 

eee es 

Europe 

In 1918 the practice of P 
year instead of the fisca 

1916 1917 1918 

Pounds. Value. Pounds. Value. Pounds. Value. 

1, 117, 839 $91, 767 601,935 $62,264 | 1,349,057 $222, 947 
1,215, 214 71, 585 106, 896 9, 081 232, 755 34, 468 

166, 144 12, 787 101, 286 10, 355 41,818 6,944 
727, 006 81,121 374, 832 42, 693 405, 326 66, 240 

4, 712 615 6, 816 1,340 240 69 
47, 558 5,170 74, 585 9,570 86, 203 14, 678 
1,348 141 2,604 340 4, 590 883 

24,960 1,892 9, 600 S00" sh es222 355 
48 Ao o5 swe utes ele Sleietim ce eee olltae sisjasicjaeeiel sale ees 

1,392 219 2,880 533 6, 048 1,012 

11,035,294 | 1,204,354 | 6,990,835 865,865 | 7,397,009 1,337, 231 
216, 292 24, 684 96,912 10, 332 240, 240 45, 409 
30, 878 2,923 141, 735 14,749 174, 138 24,921 

290, 854 29, 201 248, 415 32, 643 186, 574 31,160 
448, 860 29, 434 357, 386 37, 172 285, 605 39, 071 

5, 640, 858 356, 366 | 4,202,574 351,633 | 5,558, 796 618, 697 

100, 310 7, 860 613, 545 62, 925 480, 414 72, 960 
620, 555 56,255 | 1,421,021 157,853 | 1,293,714 161, 423 

Bos. et eee ee, Se. 25, 608 2, 543 57, 275 8, 938 
Bos oa sete Wetec en chicas 1, 750 331 2,293 463 

10, 480 1, 074 7, 200 432 836 115 
105, 800 CVT Fare meni 2ST! oe ay (a 261, 673 42, 335 

By erOieare yore Ice Try i 2,250 235 20, 268 4,255 
110 LON occ eee ceive 2 eet | Soe e ee eel ccna ree eel 

3, 624 366 2, 810 258 9, 448 1, 499 
37, 508 3, 231 135, 580 13, 291 52, 298 7,207 
9, 700 911 138, 580 13, 291 8,845 1,175 

152, 943, 962 | 15, 032,497 |117, 962, 807 | 12,963, 425 |110, 060,480 | 16,570,834 

114, 163, 722 | 11,648,003 | 82,758,877 | 9,390,858 | 70,092,226 | 10,692, 246 
12,322,259 | 1,056,904 | 16,196,177 | 1,565,409 | 16,840,112 | 2, 413, 649 
4, 563, 993 332,024 | 3,314, 969 305,964 | 4,899, 692 706, 757 
3, 336, 665 268,306 | 1,326, 163 142,641 | 2,199,024 361, 322 

17,659, 036 | 1,646,962 | 12,037,857 | 1,312,394 | 13,842,362 | 2,096, 439 
898, 298 80,298 | 2,328, 764 246,159 | 2,187, 064 300, 371 

ublishing customs figures for the calendar 
year, as had prevailed previously, was 

inaugurated. The following tables show the exports of canned 
salmon, by countries, for the calendar years 1918 and 1919: 
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CALENDAR YEARS 1918 

Country receiving. 

EUROPE. 

Austria- Hungar 
Wecgresand Madeira Islands... ccc ccnccrstecssoese 
PGIPI MT iet= Ste seas as cctgecccccteoreestwceeacens 
Denmark BP Bessa dewioccede ss jcauetaneebicbbesisies esac | 

CEE ae ab emo nico nom nin Ao ame wiiniaeie St See tele c= 
NRRL crs 2 panic anes Cercle. tama souls teal Saree: e.< 

MERU tee oar tia Sere ara treet ale cats ah eceinia ata whe Sis on Stahgoteas ales 
Malta, Gozo, ete 
Netherlands 

Turk POUT OPO weer icn veining sae sisiecin= one cubano sere 
United Kingdom: 

RITE aM oot ania Sea 'ac'atsinciaelwiieiniesicnie caralemals act 
SCOWUANGE ehags cecccccacccccswecese ecaccincseewas 
UFGIATICN seaccte cs cict cena nccetecsseecieses sacee ees 

Central American States: 
Costa Rica 

Nicarseus 252 2.2... 
(PANAMA. 2256. o202 

MEG, ISAT PIR UNO LC ap oss ceia Socewiqwictwsecace nee 
Newfoundland and Labrador....................... 
West Indies: 

British— 

rinidadand: Tobagos-+ acs22.2 <2 4s.h' 22 
Gren Biteishes cease eeee sisson nes 

Cuba 

WILE Yraare sete esas coe. we eae sca caniscctcccwae sess 
WeNGYu Gla maiaaet. tates eee sacs ch ose oSeulmebemceen 

1918 

Pounds. 

43, 515, 880 
154, 495 

1) 320 

35, 144 
8, 560 

4, 077, 166 

5, 310 
10, 492 
3, 459 

11) 586 
172; 26 

4,290 
347, 384 

255, 950 
94, 076 

161, 529 
1,316, 148 

31, 816 
40, 358 

Value. 

6, 742, 494 
22° 672 

286 

1919 

Pounds. Value. 

157, 396 $33, 394 
432 

5, 179, 022 970, 696 
1, 082, 434 181, 178 

68, 000 13, 010 
15, 947, 105 2, 525, 449 

833, 793 147, 783 
370, 890 85, 860 

2, 722, 686 471, 555 
12, 025 2, 557 

36, 925, 190 4, 801, 911 
1) 892 262 

231, 710 46, 356 
441,776 87, 668 

200 38 
9, 720 1, 538 

19, 500 2,795 
480 96 

79, 457 16, 253 
88, 012 17, 158 
12,184 2,414 

100, 040 17,072 

66, 524,438 | 12, 788, 932 
1, 460, 082 219, 951 
1, 459, 360 197, 677 

53, 429 6,940 
58, 194 9, 409 

9, 587, 861 1, 467, 611 

98, 155 16, 049 
74, 407 12, 599 
50, 936 8, 693 

125, 179 21, 095 
141, 733 25, 441 
29, 783 5,173 

4, 917, 900 703, 262 
3, 090 751 

108 21 

65, 114 12, 947 
367, 119 51, 537 
143, 694 27, 023 
37, 935 ERAS 

1, 646, 913 238, 858 
238) 502 36, 503 
17 678 4, 603 
10, 456 2, 422 
6,199 1,393 

22, 498 4, 447 

403, 019 76, 052 
84,559 13, 087 
31, 113 7,273 

1,331, 484 214, 284 
275, 050 47, 078 
368, 939 55, 947 

122,715 25,974 
68, 581 14,336 
36, 562 7, 007 

240 oD 
1, 180, 989 185, 839 

47, 412 9, 932 
383, 120 63, 321 

2, 880 480 
90, 232 19, 088 
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Exports, BY COUNTRIES RECEIVING, OF CANNED SALMON, CALENDAR YEARS 1918 
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1918 1919 

Country receiving. 

Pounds. Value. Pounds. Value. 

Ast4—continued. 

China, leased territory: Japanese................-.- 48 $10 168 $43 
(QOS ab 5 oo an sonronnnonapeogrcconc asonnsbecoceqtese 42 8 5, 274 1, 246 
East Indies: 

British— 
British India 367, 273 67, 256 984, 672 193, 089 

223, 168 42, 403 
61, 814 13, 402 

PE eee Le nc ceeioemeeinaee 427, 298 71, 132 
pe EU ae 6 ee oa a 2, 412 692 
ae Ace se web annseceeias wee 116, 912 22, 628 

12,038 1,940 
192 52 

Pi VP) 558 
20, 504 3, 646 

British: 
‘Anistralia: 28) 5 yo). oan eee 28s = a 1, 149, 888 215, 715 5,777, 713 | 1, 293, 194 
New Zealand... 26, 592 4,835 61, 533 13, 919 
Other British. . 67, 674 9, 872 93, 423 16,115 

Rreneh:... 223-2213 116, 535 19, 203 225, 429 42,303 
German's 2706S BB. or) ay icine das SRT 153, 840 20, 394 80, 577 12, 966 
Philippine Tslands 2 .)s 00 -c-- ss cceneemeactene ae see 5, 291, 182 579, 410 2,371, 736 279, 408 

AFRICA. 
Aibyssinia- 332298 Seb sens. modes a egeered cones Scacean nner ssieccen seeisiets 92 18 
Beleian Kongo soos sa bs ae ac sas ae ese cease eeee 2,354 477 14, 990 3, 251 
British Africa: 

OSte ease Boos ees cb aees seus seein geen: 192,376 33, 051 976, 463 172, 258 
South==-2-- ae Z we 121, 990 18, 255 1, 269, 317 284, 633 
Hastaccescses ae 34, 260 6, 098 5, 996 1,417 

Canaryplsland sion odss 5 nonce cam eee ee ot De ee ae een oan eee sell Gneee aaeee 59, 790 8,025 
Bgyptnccsceseaee ie 261, 673 42, 335 939, 895 183, 358 
French Africa. ... 17, 136 3, 572 32, 989 7, 208 
Germany Atri caenn ss oes cio taigete eee aye bem anions | ceiacice aac all sitemisniciseiecets 50, 465 9,332 
Diberia.--.-.2.4 539 8,218 1,761 
Mad arasCar cis cons. 5 50 scinoaceaene sawmciactueh one «panies amines «ll inececiceicece 48 
Moroeco:-<: 2.12.28 BSE SE CCE OCU Ce uAb sere tan lesad Hac mocanosens| Bascucasonanss 5, 688 932 
Portuguese Africa........ J teseteenr 485 31, 868 6, 839 
Spanish ‘Africa.52- 352 scesscces scisics ee ees nee eec ee se taecteee en eean|Sememaecoccnte 36, 266 7, 009 

Totals .ccesciesaccosctenwsesseecmcs cece cena s 13,149,307 | 169,750,672 | 28, 644, 706 

The following table shows in summarized form the customs districts 
from which canned salmon was exported for the years 1900 to 1915, 
inclusive, and in detailed form for the years 1916 to 1919, inclusive. 
Up to 1910 about two-thirds of the total exports have gone from the 
port of San Francisco, while about one-fifth of the total passed through 
the port of Puget Sound, Wash. In 1910 the exports from Puget 
Sound exceeded those from San Francisco. In 1918, however, San 
Francisco assumed first place once more. The only other port 
through which any considerable quantity is shipped is New York 
City. It is usual now to load the salmon on steamers and sailing 
vessels at San Francisco and the Puget Sound cities to go direct to 
Europe. 
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re 1900 1901 1902 1903 
Customs district 

from which ex- 

ported. Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value 

Atlantic ports....| 3,820,656 | $370,302 | 8,834,322 | $947,729 | 4,538,073 | $427,335 | 5,734,469 | $611,868 
Gulf ports........ 38, 868 3, 430 55, 425 5, 426 50, 116 4, 965 54, 016 5, 085 
Mexican border : 

PURGS= «= ws ciais\e vic 30, 264 2,861 20, 140 2,082 188, 346 15, 498 130, 363 11, 741 
Pacific ports... .. 23, 168, 445 |2, 314, 541 |32, 337, 112 |3, 270, 524 |42, 357, 217 |3, 539, 231 |44, 391, 379 | 3, 716, 926 
Northern border 
and Lake ports.| 24, 137 2,514 42, 501 4,510 39, 362 4,373 43, 107 5,171 

1904 1905 1906 

Customs district from which 
exported. 

Pounds. Value. Pounds. Value. Pounds. Value. 

Atlantic ports.........--:-.--- 2,133,121 | $214,332 | 2,693,503 | $267,263 | 3,277,571 $318, 321 
Gulf ports....... Bee eee te 72, 792 6,455 97, 561 8,425 127, 255 10, 910 
Mexican border ports........-. 355, 248 24, 183 289, 439 23, 148 455, 413 36, 130 
Pncriomorter. asec cee cze.e 53, 362,492 | 4,979, 565 | 31,957,252 | 2,734,269 | 41,906,406 | 3,469,472 
Northern border and Lake 
[PLA Sa ee eee ee 625 63 28, 800 2,364 177, 769 13, 110 

1907 1908 1909 

Customs district from which 
exported. 

Pounds. Value. Pounds. Value. Pounds. Value. 

PASIENGIC DOUG oclas ose oc eden sic 2,314, 535 $227,779 | 2,334,663 $227,113 | 4,043,807 $409, 933 
oliports ese teens ceecoen-e 165, 050 14, 450 206, 120 19, 245 107, 018 8, 954 
Mexican border ports........-. 570, 343 47,776 723, 689 65, 119 219, 128 21, 574 
IRngifle POLtSee oe. ciscsec ecco 22, 160,349 | 1,892,398 | 24,961,173 | 2,126,995 | 31,705,144] 2,971, 984 
Northern border and Lake 
MONG ies we cecsetsccsecasdes 7, 828 646 400 46 42,012 3,991 

1910 1911 1912 

Customs district from which 
exported. 

Pounds. Value. Pounds. Value. Pounds Value 

PASAT IC POLLS is arcic/s\o movil wioe's | 3,003, 430 306,122 | 1, 664,485 $166,971 | 2,506,989 $257, 792 
GTHMNPOLUS eee co cnceos ce cose se 118, 559 9, 554 159, 359 15, 194 109, 045 12,029 
Mexican border ports........-.. 254, 717 21, 503 213, 226 20, 393 415, 259 38, 455 
PACING DOLLS = seas cas cc acc ee 60,450,190 | 5,974,196 | 36,663,729 | 3,834,584 | 40,391,058 | 4,312, 116 
Northern border and Lake 
HOLS sesewecensccces ccscececs 33, 800 2553) |aeiciee Seppoodbicsccosccnec 1,408 171 

1913 1914 1915 

Customs district from which 
exported. 

Pounds. Value Pounds. Value. Pounds. Value. 

| 

INGwrer OREes ce Mee ee scot tae 1,935,881 | $189,959 | 2,404,220] $207,924 5, 316, 456 $512, 549 
IRE WROTIGANIS sowie Stare c Se woe cicette |Gowaccmcteadlposestceccee 182, 717 19, 787 261, 709 28, 682 
TEN ECG 2 Gee saree Oe one a Pann | CID 120, 140 9,045 176, 390 12,348 
San Francisco.............---- 31, 687,774 | 3,277,841 | 38,844,912 | 3,600,636 | 35,321,058 | 4,209,914 
032) ed eU ae ae Se | 624,000 83, 000 124, 512 9,391 671, 452 64, 517 
Waeinnbpaniser ses: S81 2.0| 19, 827,745 | 1,434,451 | 45,876,703 | 4,138,449 | 41,064,868 | 4, 183, 410 
All other districts............. 1, 215, 566 118, 089 197, 716 14, 061 634, 183 60, 663 

@ Detailed statistics for 1900 to 1915, inclusive, may be found in “ Pacific Saimon Fisheries,’ by John N. 
Cobb, Appendix III, Report U. S. Commissioner of Fisheries, 1916, pp. 194-198. 

11312°—21——13 

Washington, 1917, 
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Exports, By Customs Districts, oF CANNED SALMoN—Continued. 

DETAILS, 1916 TO 1918. 

Customs district from which 
exported. 

Georgia. .... Uasaittewinn de sce us 
Maine and New Hampshire. - 
Marylandtesseee cs eeceec ssc 
Massachusetts temccccos ec ee 
New York 

Mobile scat ecicctannce ane 

Paso. see vee sek eeee cee 

Oregon: 22 sscccc nace casiscce ss 
San Francisco 

iWashingtons-ss-c-- cece see mi 
Butfialo:-<s.csccct ce cmwceoencee 

Duluth and Superior........ 
Michigan’ -22 sosese jasc sacs 
Montana and Idaho....... 
Sta Wawrence=scesesereeseces 
Vermonts) o.os22 socsecisiteccis 

1916 

Pounds. Value. 

2, 583, 306 $274, 432 
517, 800 47, 603 

1,314, 778 130, 701 
24, 257,388 | 2,339,629 

111,578 8, 680 
9, 813 578 

2, 589, 040 211, 848 
4, 252 350 
3, 211 159 
7, 635 851 

1, 125, 031 109, 238 
4, 867 428 

134, 358 10, 263 
37, 922 3, 496 
17,715 8,876 

1, 949, 086 
3, 389, 969 

152, 943, 962 

283, 727 

15, 032, 497 

1917 1918 

Pounds Value Pounds. Value. 

156, 000 $37, 052 96 $24 
1, 186, 871 160, 399 3, 336 621 
1, 884, 672 165, 537 1, 208, 142 149, 080 
2, 447, 156 279, 184 789, 629 159, 052 

23,993,032 | 2,607,602 | 49,034,077 | 7,690,025 
2, 445, 373 237, 540 302, 740 40, 431 

3, 060 384 6, 106 839 
5, 969, 268 551, 269 489, 242 82, 563 

9,971 672 7, 262 1,623 
30, 096 3, 467 16,457,201 | 2,124,530 
7, 055 686 6, 505 838 

8, 003, 488 967, 410 1, 720, 839 223, 676 
8, 244 1, 233 5,411 1,325 

170, 372 15, 005 97, 046 12, 228 
95,077 Ty 183 | eussecuae ees eee 

196, 331 15, 878 105, 630 12,547 
401, 640 47, 445 

367, 324 335159") oe ee 
3, 094, 290 267,489 | 5,396, 783 691, 897 

137, 328 13, 959 56, 044 8,195 
303, 888 96, 105") 2 et sons cees pee e nee 

32,390,693 | 3,910,592 | 18,278,622] 3,153,508 
35, 133 3, 758 30, 009 4,327 

30,549,747 | 3,034,487 | 13,783,070 | 1,874,726 
437 722 250 25 

66, 825 5,906 2, 630 437 
171 39 15 1 

3, 354, 350 427,810 | 1,814,899 284, 746 
987,925 166, 323 1, 248 422 

100 28 61, 990 5, 901 
63, 530 8, 957 18 2 

117, 962, 807 | 12, 963, 425 | 110,060, 480 | 16,570, 834 

In 1918 was inaugurated the practice of publishing customs figures 
for calendar years instead of, as previously, for the fiscal year ending 
June 30. The following tables show the exports of canned salmon by 
customs districts for the calendar years 1918 and 1919: 

Exports, By Customs Districts, oF CANNED SALMON, CALENDAR YEARS 1918 
AND 1919. 

1918 1919 

Customs district from which exported. 

Pounds. Value Pounds Value. 

Georgia's ssoniat assmesmoe tees cleus se sccae fein carne 99 $25. | <0 wees a sicitictellss sameness 
Maineand New Hampshire. 22 acc c fee ct ece cee ccs 96 24 130, 994 $27, 831 
Maryland oi a2 boo. soci ceticoscins cease cece a wane mee 1, 705, 877 220, 669 2, 385, 585 411, 895 
Massachusetts: 22sec nccsneswociecioseese aeteemecte eects 517, 456 84, 118 331, 296 58, 267 
NG WY OF Ae sc ce re eae a Bie tent ae 46, 490,264 | 7,500,562} 85,463,019 | 13, 977, 432 
Philadelphia 305, 414 42, 261 2, 593, 197 322, 858 
Porto Rico.. 1,711 394 7, 458 1, 262 
Virginia... 303, 650 44, 586 1, 203, 496 211, 701 
loridaats oo5. Gh Le eS Pc SE SS ee iy A oe | Secs eect ie ate 171, 653 20, 673 
Galvyeston:< i 2 tho 5 eC Ee ae SERA ape 15, 169,801 | 1,942,094] 11,156,255 1,357, 799 
Mobile £0. |) ee Ge Bes UE ee ey BT ALS vane ee ie 3, 567, 735 482, 945 1, 654, 115 219, 879 
NewiOrleanisii2k eis oo ce pee seen eR ed 542, 161 80,586 | 10,060,979 | 1, 613, 503 
Sabiness.0'2 2 5c. oe a eee oe See eee 3, 033 833 16, 439 3, 354 © 
PATI ZO 2 os. <ccBiciht we des cee oe een ees eee 30, 063 4, 319 118, 946 17, 726 
BRAS scion i3 seek ate so Lee ae ae een ee Se 21, 290 2, 891 320, 836 41, 491 
San Antonios eoeieees ans ascescee sa eeee es eben 46, 914 7, 373 855, 588 116, 612 
AV aS kg ieee os occinciacee ter ceieieeaeena ee eerereeeeeee 72 12 1, 594, 476 188, 038 
Hawai <5 5.5 asccicrsisiais aciatats ostesie s ocreie sence sees ae 48, 428 7, 052 49, 232 7, 718 
Oregon: <<< <isesi00's5 sisiaipislelstetsioicinicicie(eisiotee eineciseinieisinice!| crelelveiciaetenote | sete Spoodosnad 244, 600 56, 680 
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Exports, By Customs Districts, oF CANNED SALMON, CALENDAR YEARS 1918 
AND 1919—Continued. 

1918 1919 

Customs district from which exported. 

Pounds. Value. Pounds. Value. 

aL tes of Ae Se eS i ee i See 4, 490, 375 $749, 095 19, 596, 548 | $4, 359, 336 
PIDIAUMOMID COHIMOL EID s oa .cie cjeretersiciee aamcenoce ce ceews 34, 045 5, 159 125, 793 21, 856 
(io Deh UOT Eaaene see eR SS SL ER 16, 422,108 | 1,764,105 | 27,911,740 | 4, 930, 335 
SRS SSCS eS ccc. cam enuptwasinuapniseeen ss ence 501 75 863, 795 140, 568 
IDR Saka hd Se lea caer (GE kik ee eee 2, 541 437 90, 206 19, 841 
MOPED ALICE IDOL OF ccc cs seen nee cer een as sccleccssesaeee osltmebetce eset. 13, 460 2, 996 
PUMP TMC ert cn. a nis cane mmmmaet acme cot ce te 1, 345, 300 200, 873 1, 057, 458 199, 096 
PANU AAC TOA. cna scoters cber eters exact cont adeauceconemels SOCSCS SSS 1, 527, 576 281, 707 
PBT WLONCO ncn san cre set canes ocean eee caine sniee oe o 52, 800 8, 819 163, 063 26, 108 
CRT hoc See ROE A tee ears 2 Gf a in gel ie REE Sid bond Leen 1 te 42, 869 8, 144 

Motals ods. sete one: 1 eae 91, 101, 734 | 13,149,307 | 169, 750,672 | 28, 644, 706 

EXPORTS OF DOMESTIC FRESH AND CURED SALMON. 

The following table shows in summarized form the value of the 
exports of fresh and cured salmon, by countries to which exported, 
for the period 1900 to 1915, inclusive, and in detailed form for the 
years 1916 to 1919, inclusive. As with the canned salmon, the 
greater part of these exports go to European countries, Germany, 
under ordinary conditions, taking by far the largest quantity. A 
small portion of this is salmon caught in Atlantic waters. 

Exports, By CounTRIEs RECEIVING, or Domestic PICKLED, FRESH, ETC., SALMON. 

SUMMARY, FISCAL YEARS 1900 TO 1915.4 

Country receiving. 1900 1901 1902 1903 1904 1905 

MNTODE tea ere -c2Sossece -----| $340,643 | $344,368 | $496,637 | $760,197 | $1,094,950 | $1, 748,039 
North America..............-- 87, 964 60, 416 132, 704 67, 225 36, 408 25, 809 
South Americas. -..2...--.c2.- 1,702 901 3, 063 1, 690 1,822 3, 438 
ASA eee ote entcscedcecdaer 4 3, 324 15, 037 25, 843 5, 393 1,382 30, 170 
Mpeanianes: Wer os cos. 2) gas’ 101, 388 5, 982 35, 863 34, 835 28, 063 25,085 
PANT ICAL Ee aoe focc acto cc ectp ones 255 24 325 12 864 114 

Country receiving 1906 1907 1908 1909 1910 

Europe..... adetnagccocsonssundcaprcaseanse $1, 776,086 | $1,794,885 | $1,587,535 | $1,225,948 | $1,468,015 
ING RAN ATG CO Sar econ ec econssedodacesoes 36, 943 23, 204 27, 263 28, 383 29, 688 
Sombiesunericnesss 2 > secdcer 8c ee ck 2, 600 2,351 517 1, 365 5, 242 
RGR MOONS ES: 2 LIS keh ae 92, 861 19, 384 3, 962 3, 640 348 
(pean nInee os de hs cee 18,914 38, 721 28, 767 28, 935 28,079 
PIC eee eteoonee tenses see sesseceL ces as 60 LOB H| 55 eevee 3 289 1, 268 

Country receiving. 1911 1912 1913 1914 1915 

Meet Picci cies cuicczasitssdaceee sy $1,511,184 | $1,587,973 | $2,055,109 | $2,074,499 | $1,375, 123 
BROrRPAIMONCA! 522. 255d 8bsc coe scadecens 24, 880 20, 350 34, 741 86, 087 20,336 
BOUbMeAmIOrICHe ee S08S i ckesaasccecs 384 142 3, 409 933 618 
FAC A See ee enn I 7 ee ieee 3, 933 107 1,398 2, 428 1, 362 
Oceania...2....52..... MSs ee scsceescee 32, 334 21,575 25, 699 31, 330 27, 420 
BI CRP 8 55 522225 pocumassoseecree ence oe 424 4 2,210 O2s|sencaucwenee 

a Detailed statistics for 1900 to 1915, inclusive, may be found in “ Pacific Salmon Fisheries,” by John N 
Cobb, Appendix III, Report, U. S. Commissioner of Fisheries, 1916, pp. 198-201. Washington, 1917 
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Exprorts, By Countries ReceIvina, or Domestic PrcKLED, FreEsH, ETC., SALMON— 
Continued. 

DETAILS, FISCAL YEARS 1916 TO 1918. 

Country receiving. 

EUROPE, 

(ERR Na ge a eS ie De Re es on ORE EE Hoa Ron acae A 

@anad ennsa- eter ees Be eS AEE mic leloale bc state in ee Selo in inate terete 
Central American States: 

GostaRicatt cote oct Gass ace ceceecce cscs cere scietiialecleeial feat sleiene 
Guatemala: soace seep toe neee 6 eae aee ee eee ee -laene sitet eet ate 
18h heen Ss acon coe s bor Sateoe cen okebadedsscenedstnéosesce 
INGER oe E A 6a Sop pede seseees ene be cob Se eee RSE eenedetsos ene 
1efisl bast: By Modob Oada seh aos Son aoes sore onc moar Sede sees esee ea sbor 

MOXICOs saree eet ee ose PEER esa e ie ien= it ee mnie iene a = aeaiae eres 5 
Newioundland)/and! Wabradonicss-sesese neta emiae aaa ioe setae eetetiat= 3 
West Indies: 

British— 

Trinidad and Tobago 
OthernBbritisheseesee es csee eee eeee 

1D hth} homeo cecnenbeocaaseccsascadedabnoccdeneooososresancoe 

SOUTH AMERICA. 

Argentina. -...--- SSOODRA CASE ADAROEE RUD SoU bese eas abanadooposcocsose 

IPerieeee aes asaastonst SSe58 i SNe hers eS Si Te ee) einai I felaioi ace, onate 

UTU QUAY ~<a nis ncn ie ora nin natn nie sn ew one cen este wns winnie oes te nnielee 
WG AlCl beet panbdicsancecabe SscnoenbdecocSauaecred so oeaposucssboe OS 

(Gbnianen oe creeks ce Cane thn AE 2 te SUEY oe NN a ae etl cred A 
China, leased territory—Japanese....-.:.-.-----------+------------- 
(Oats e beck a nae sed obonoubdesoocoUusE Cot see shuscceneeicoseaecoonsce se 
East Indies: 

British— 
British Indidesa. :2se 2252.2. sh atssse ede stews one ee sececiese 
Straits Settlements. i224 2h setae Shes sess nsec fetch elitelwiaee 
Other British ss e575 29 sss oe yest eee eae eee ieer 

18 (have Qos soo en onnas Sone cocsor cdot ed Sesemancesen =se0ecaccn a= 
Japan...---- peer eee 
IS ROE IN AGE Sponge gocches sococdo sec seemseescEasssesosccooscnse 

British: 
YAR Rt) 0: BS aR Se SRCISoCESSHOTeLonandeereneUncadecaanosboodus 
New: Zealandisdd cid. s2ceess oss se ck etc ei ete SEES A 
Other British 
Hrenchesss- een 

1916 

$193, 124 
2 

145, 613 

1917 1918 

$33, 874))| 0 ae ee 
A eS, $3, 900 

1, 844°] oo eae ee 
237 |... nee 

6, 418 10 
7 me 

1345676 | °...--conceae 

27,346.11 tae 
155, 089 130, 747 

1,002 600 
1 5 

79, 676 55, 976 

14 |b. 
61 18 

112 5 
97 81 

2,973 2,308 
76 

3,388 3, 186 

564 12 
806 122 

1, 635)|.22 <a 
801 26 

2, 274 2,578 
902 379 

1,875 448 
382 52 
oS 

435 290 

140 9 
129 35 
537 112 
39 243 

435 869 
45 31 

158) Locheaeeeeee 
817 6 
230 25 
742, 1.5 seen 

779 362 

1 95 
100, |... daaeeane 

Anco eeG ener 4 

22 22 
“2b 2), SEC! nowt Sa 50 

asda ee 438 
35, |....-8eeeee 
On sacs RSEEREE 

56 286 

ie 

21,058 155 
93: [olen 
86 73 

1,039 235 
1, 062 1,363 
1,071 135 



PACIFIC SALMON FISHERIES. 197 

Exrorts, py Countries RECEIVING, oF Domestic PIcKLED, FresH, erc., SALMON— 
Continued. 

DETAILS, FISCAL YEARS 1916 TO 1918—Continued. 

Country receiving. 1916 '1917 1918 

AFRICA, 
British Africa: 

CR ed setter eae fee ae ee eS Ok Ceeistinehat acie Jeainee falteanaen ence $376 $152 
RIETUR Eee e wae ce ne non he eens Rene torso ons mene we awcnicie $1, 642 Sh ledeosstee nets 

EMER VALSATIOS eo eeiticits ccc seen ote ec aeaus alc ee nicise alaeweeiian~ cies els 8 DAE eet erate rete 
Leo, See i Ce 5 Oe ee ee oe eee eee Gerace 479\) sidteatooks 
ee SLR Ee SoS oc Disa, Soe abroad Naa nciec nee aeteetemaasne. oa Ole ww ecercnae|stacweebaete 
IZETHE RI TTOSG MAUL leet sa ee eb ae ec c ohics scien erclrencine ee eyete 1, 251 AT Mists ebb wee se 
PIEAINISHBA TN 2 o/c ee Semen ee Cc eee aoe eiocacinice te cecae cen ceca me VOL See ee cones Salient can 

WENO) Lee a eae Re oR aH a caA Coen or BGP CLES SBOOCOnSAS 790, 198 492, 879 205, 446 

RECAPITULATION 

SHITE) PO atte = = eee case ee Sea nn eae weet oeccmecacce ste <a 696, 102 364, 098 134, 657 
I ORUR A INGMICHS Sees see tae nese wicch ccs eine scbc donerescseccecs esse 45, 756 97,139 66, 089 
SOUR NEC Gigs SESE Ee 6 1) ee ee a SE eae ses a nee 8, 533 4,051 1, 692 
FACIE Erma LU se ee aa? eat ap Bes pe Sie py ee eapapaE-Se Geramd 2,184 333 895 
OW eo 2 cee eke ad MEE BAe BI Ret Se irae ike Se eee ae ie 33, 936 24,339 1,961 
JMC 9. 35 EBSD ABS BO Set Be OOO: HESS CSS SEO ROROeP OOOe HE Sec ee ce E ccc 3,687 2,919 152 

DOMESTIC PICKLED SALMON, CALENDAR YEARS 1918 AND 1919.4 

1918 1919 

Country receiving. 

Barrels. Value, Barrels. Value. 

EUROPE. 

2 $62 
1 35 

10, 044 466, 359 
2,307 41, 538 

109 3, 879 
270 15, 995 

2,514 123, 069 
29 

2,178 105,010 
United Kingdom: 

deen ee eS Ses ORS DC CSSD N SHED ESAS H SEE SAan ers 419 $17, 800 2,210 124, 152 
SSCD LAN tes See ates cao een ee ce nbaneacasces sade| mate weeceene| voces ceeees 101 2, 830 

NORTH AMERICA 

SEEING Beemce seen s wa cics omic eacets oa cles cicie ota ace soles 55 | susie ce ose clonal baceodos 37 662 
WSFilASD PEON GLASS oaks - seek esas jek occa theses erases s seclecce see odas 20 
CIE TINA = Shane 7 ae eee SES ee Bek Ree 66 1,300 272 5,031 
Central American States: 

(CNET RES (Oe ape Sr ie Oa ees aN em UY © BREE Eetes 3 66 
AT ECOMIA SS ce nie sora cn semen a mnce sue oenbeseee 5 138 5 199 
16 1Gy ate Lange ieee ee Remgen ae ee ee eee een 1 Gilitedesccnaelecoscenioess 
INICARAS TIA weeon. cas eect ot ne ec oeeh anes coenawellneceeeeecee slsoeeeeaoesee 3 59 
Lee BR en eee ee ae 31 817 28 846 

PMGRICOSSEP EE no ace se ene naa someeoer cneoseotdoeocaes 5 104 2 36 
West Indies: 

British— 
JRABDACOS 7 ce see se eoee Semen coe acatiacccoes see 7 176 301 11, 380 
ETAT Cos ape a Seg See a er na 1 17 18 390 
serinidad/ and TODAgO>.. accsecnsee sacs e ac cseus 6 115 659 18, 148 
GINS Britishsce sas cee eae oe eee eae 3 59 9 

SU steeeloe see cae ce soca te eae ae eecceuusecusace nels 17 452 31 1,008 
PV HTLIGI Se eset se eee ee en arnn val cesses. 18 SOU! Ssaecies tenoe| sewsoseeues 
GET CANUREDUDIIG! amen set anes ces cc cniioasoecccane 54 1,180 35 1, 004 
DEI ECH Mem rene een eet CE as 2. 2 13 213 
a _SSSE - SSR Re Oe ee ee eee 2 46 19 547 
ET Pie eee soe tcletscdaccoocdeee 24 497 20 652 

Virgin Tsnds of United States Miah aad acess cecccesisesteulas A CONE Bebe BAS Seeseence 20 454 

@ Included in ‘‘All others” in previous years, > Barrel holds 200 pounds of fish, 
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Exports, BY CouNnTRIES RECEIVING, OF Domestic PICKLED, FRESH, ETC., SALMON— 
Continued. 

DOMESTIC PICKLED SALMON, CALENDAR YEARS 1918 AND 1919—Continued. 

1918 1919 

Country receiving. 

Value. Barrels. Value. 

SOUTH AMERICA. 

Colombias 2s. cscsseehesessstsetssecsseceece tes Hoacaad $20 2 $36 
Guiana: | 

British Wee cose ac toes neeaens eee one eae eee 369 10 270 
Dnt Cee cares csacgee seca cns Cee ete eee eee eee 386 101 2,726 
1 tts heen ARO NOE SN Srae IA See OESEArebre creeC 865 35 1, 186 

Pevile ofa ccha alee siciciac ete see a eicels Meee CRE Rane ce | Seeman ee Ane CONeroe ene 3 72 
Wenezuelale ko aesccs cect once ra ee he ce oe cece ake somos 42 i 50 

ASIA. 

Ching: scoop a seesecwsc costes ouccccd beste scceccecwonceme 9 210 3 86 
AE SapespencncopacccpocHacQObbconooSebeocooCbeOCsOnSl Ra oddscdacce bnoacHsaecs a 93 1, 864 

OCEANIA 

British 
AMBUPSII soso cicrnctas ac icerlaomnctieee else scene cele deeees 1,058 23, 704 736 16, 292 
New Zealand. /535.4.2i20 A ANY oh ees 28) noc ceocde nee s|-aeeeeeeeeee 
OtheriBritish 32 jase teeaweeeeeee see eee nee 2 35 3 70 

Mronchi sass we cecwsnw sees soe acne cet ce eben eae wee 44 937 29 692 
Germaniet acess casas ccm teanetslt oar el alelete otateteteteet cia 75 1, 645 19 413 
Philippine Islands. Jo 36 jase S-sac.sececiastsiesemdencacee Bil °  O8ilenéeseswsces commenter 

AFRICA. 

British South Arica. seh ee ss— oss acneie sacs see ee eco nee eae sosae | coneeceeeeee 1 32 
Biberial o 52a. seis -ctaasaeiarssiciaieie nawtamis cates /tementoe cts 2 20 7 69 

Ota: -t et atnen ec ance oe eran BERT EE eS ROLE 1, 922 51, 401 22, 256 947, 694 

RECAPITULATION 

WUNOPE Hy. Gia ce eee ce Semis ceiver hier aeie amen seems 419 17, 800 19, 737 882, 958 
North Ameri¢a 3.20.2 -chaismstscaaeritsonanc ue se anmttoaeree 242 5, 277 1,476 40, 878 
South Americas 5-2 fa... /kyclepeteatotersraratena a ctecerey aie icieataya aeerorarake 67 1, 682 152 4,340 
PASI YO Se sel FE OS oe cis oat Crsiieretatote ele ae aie nee Steen 9 210 96 1, 950 
OCRAN TATE Pee ae hee eccasencsaicm eeiene ser mem nates 1, 183 26, 412 787 17, 467 
PANT Caer SP ee ee sto bicinicle ejesioie inte inom ce ereectaterstcteae 20 8 101 

The following table gives a summary, by customs districts, of 
the exports of domestic fresh and cured salmon from 1900 to 1915, 
inclusive, and a detailed statement of the same for the years 1916 to 
1919, inclusive. The greater part of the shipments pass through the 
New York City customs district. 
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Exports, By Customs Districts, or Domsstic PICKLED, FrEsH, ETC., SALMON, 

SUMMARY, FISCAL YEARS 1900 TO 1915.4 

Customs district from which exported. 1900 1901 1902 1903 1904 1905 

PA MIRTEULO OL SN cnintaecicnia nace S's sccauiadscUnvisic $346,924 | $330,890 | $503,439 | $767,397 |$1,103,034 |$1, 757, 832 
MUrGSawewmeseees sob ocetsl lwcudeccteedsteacce ens 5 143 30 124 159 
Mexican border ports. 1,192 535 1, 857 1,227 1,160 997 
PHONICS (ow eiccacaces oeewease -| 185,644 92,698 | 188,177 99,018 56, 167 66,772 
Northern border and Lake ports. ......... 1,516 2,610 819 1, 680 3,004 6, 895 

Customs district from which exported. 1906 1907 1908 1909 1910 1911 1912 

it. 1) Simin (Noni le aa. L omalny tase: 
Atlantic ports............. «----/$1,781,476 ($1,797,411 [$1,590,778 |$1,230,542 |$1,479,656 |$1,514,599 ($1,586,319 
PSIRE NOES copa ote os cemeacoaae 14 276 7,226 49 74 1 so eee 
Mexican border ports........... 788 424 167 25 202 18 202 
RACING POLES. ccncv cece eres ee 139, 606 73, 927 44,313 50, 834 50, 521 46, 167 33, 190 
Northern border and Lake ports. 5, 580 6, 705 5, 560 7,110 2,187 10, 813 10, 440 

Customs district Customs district 
from which ex- 1913 1914 1915 from which ex- 1913 1914 1915 
ported. ported. 

New York. . .....|$2, 060, 068 |$2, 067,366 |$1,377,840 || San Francisco....| $26,030 $29, S80 $28,777 
IGHER C23... 2 252 20, 995 16,932 | | 6,630 || Allother districts 8,119 21, 418 9, 592 
Puget Sound..... 7,354 59, 713 2,020 

DETAILS, FISCAL YEARS 1916 TO 1918. 

Customs district from which exported. 1916 1917 1918 

Maine and New, Hampshire. 5. oo ceeweti ch sieenes sescoeis tice evieisitenle 3 $16 $22, 480 $37 
PRASSACHUISOULS os wm ac bon sansncse@inesmuassmececseet aeat crest ccicasc se 2,925 14, 764 32, 002 
CNR Sle Ses A Ge BA ere Soe eee, ) Can Le eee tae, See 732, 782 360, 348 106, 636 
DOM ENICGe nee aac coisa « cinieiae cin ooreatclnciceiecerdtnnesban touwes secsiceeet 47 635 57 
WIGHOE ees occas ascaeadsweleel sec eausets ster 2 coi ec sacs sie 6Oll Sestemeaceere 210 
INODIUG ce neccsnncsancaca ccs wl dada ches ckelss  hesehtcccsceccene < 48 D 5 
ING) OTIGANISS | = sous cic cncienico cee ale seat meee see icke se ce atewcemetems . 610 166 408 
BUNA sisiccctsin ccna cio cninns Bese gee eee Seb At ewe sees se esiesstace's 4 BOiileeeae ce icvers : 950 

INS CGT Os Cosaan gece FCCC He Gon ECE Re COnEEne Hace Bp ine), 5 Sin meee arta 1,736 374 501 
TEE GIEL LHD ee ae ERNE LW Ny aT eS Pe | ee een Eee serie 454. |s5S8sccaceee 
UTR GS Omer tee ee no se cea cicincemaniaicote ware canna Eee ee ee Saisie aa | ma wearer daa 276 24 
PIRATE AT UOMO p15 5 cio:c cteuin.clemisiniclsinaS cicisinnicra Mie ee eed sae dee ce cece eine |Godewweweeseloveeteecceye 1,123 
RATA Os eee ence amie ion ec concen cenit oe Oe USM E I eS tts oc 0 os cjoicierere 16 100. |saadteees. 
Pak eer er lets Ck. Cees imac teaernaney ft ME res 5, 203 29, 348 14, 529 
PEEP eae A sic cis sieletnveic mioinrotm reli ate aa SEU ENS stoic hbnwie ow eee wieierere 16 
DBIEETANCISCONG osc casas cock memes tite cee eae celeste bc aelectetere:e 33, 648 23, 804 6,907 
Poutherni California - (55 5c). oaccaccci eases eas ck cede Cenc vexSeriors 2 80 255 191 
Washington. --.--4-.secscscnc. BA Shee) Le Ewa REE NST os ; 1,155 4,779 19, 825 
EAT ALG eee cee ain onions eee eee o en Ae oe deine ene as ae ae ene onedes E 394 2,939 6, 450 
IRR OUR ete oe von ce cine cee tercccs cones secitece tee sue sun Oe ators see psie : 706 2, 233 1,942 
PaiithvandiSupanior: jos ose ssccss cociece cee escices cceticce cecictasionen 4 13 42 251 
Ritch paren enn et Serres tater Mtn ee Wns ia. ee oh os : 8, 845 12, 695 11,910 
MOniaria anol Osho tess seen specu cee tects comaass seis cicoc sence ec lmcies catiee eee 5, 567 49 
Bealsawronce: FA ee ton te. 2 1,300 7, 167 1, 258 
WOrMONt tes caccscccccscns Bhar Aan gCRac er eee toca ceCecerer oes cceine 565 4, 433 174 

POCA Sc ccaccccct unos posses suid cb ocescccu cc cutccecesiodean cose 790, 198 492, 879 205, 446 

a A more detailed statement for 1900 to 1912 may be found in “‘ Pacific Salmon Fisheries,’””? by John N. 
Cobb, Appendix IJ, Report U. 8, Commissioner of Fisheries, 1916, pp. 202-203. Washington, 1917. 
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Exports, By Customs Districts, or Domestic PIcKLED, FRESH, ETC., SALMON— 
Continued. 

DOMESTIC PICKLED SALMON, CALENDAR YEARS 1918 AND 1919. 

1918 1919 

Customs district from which exported. 

Barrels. Value. Barrels. Value. 

Maine and New Hampshire ............. LES Sone Gaede Emme cmocebo HooceaoK atm. 120 $2, 220 
‘Massachusetts 2.52 ccc ce co ote cece eee re | ee a oe ee ee 2 
ING WS Y<Or keer ee a nee eee teeter eee ech eern 
IPortovR iGo sc. ee cac tes eee hte e cate eee nee nee 
Philadelphia Wf. .-)....0/G3.<..) 2. GORE A See Ae 
New Orleans... 
Alaska ie yaneccmiint cere 
Sanvhranciscol sc. =66 5 Ak hee eh Rene MORRIS. Siem cage 
Southern California 2 
Weashingtontee 25 fe 8 ser ocak Wee eee een eee Me 20 458 100 2,017 
Dakotas hale mies Lae a Ae See ae eo ee 6 91 125 2,112 
Duluth and! Sitperions yee se yee ae eee eee 2 UN Re peesdonass|Sacoscces ac 
Michioan: 440 Oh 252° Vidar soe MAR oes See a gee Sep eee 3 53 4 168 
Montanaiand  Tdaho. ve ie ee bas ens 15 90 sie sede Bate hc eee eee tere rane: 1 34 
StEawrence: sect eh ee eee nares ok ee ee | 3 60 9 180 

Total oa rca Fo Ae es ee ear spent | 1,922 51, 401 22, 256 947,694 

Exports, By COUNTRIES RECEIVING, OF ALL OTHER SALMON, CALENDAR YEAR 1919, 

Country receiving. Value 

Belgium: s2% fost Reese e eee eecc see: $1, 230 
Denmark sd scsi setiencmscceceeeeeeeeee 75, 095 
INTANCE = 220 oS. 8 eee meee eee eee eee 6, 444 
Iceland, and Faroe Islands.............. 200 
Netherlands2s. sence es. peecee ee cnerree 617 
INIOEW SY sacs sicaema ad dete pane ees 43, 840 
Spain ).2.4:-. 78 pee y eae eee 16 
Sweden 6 P28 sion oeck eee cae enon 2, 430 
United Kingdom—England............. 251, 730 
IBCLIMNUGAte Rese ee preter ae nen Ree 25 
Canadaissie oe = oben at RE eee 421, 498 
Guatemala hs. <i Oye eee 96 
Fondurase se penne eee ee eee 5 
INICATAP IAs Sor oo Ae OE ee oe 21 
PAD AINS S2s ee  e ee  ee 646 
Salvad or sob 82. joo gan ya eee 26 
[Mexicot eh Minas ese Sos gone asa ee ea 13, 884 
IBanbad ost. 222 555 See. esc en 4, 000 
Famaica:). - 5 aeae ae Se SR es ee eee 108 
‘Lrinidad-and| Tobago. 26 2k 16 
Other British West Indics............... 15 
Cuba res tebe Ree ect Sa ee eee 1, 643 
Dominican! Republics s-5 sso es st 525 
Dutch Wiest, indiess 2)! yews) ee een 110 
rench  Westiimdiess: \ vais tee ae 255 
3 WiC areas eg | SOU ERIE (Spey 38 

Exports, By Customs Districts, or ALL 

Country receiving. Value. 

Virgin Islands of United States.......... $241 
‘BOMVIAs2-< sec eee eee 2 
Brag ns san es eee ee eee 2, 194 
Chiles 210 4 Ae Tees CO TEE ae 190 
Colombige 22. fe eee eee 182 
DutchiGuliana:-2ocee- eae eee 238 
Krench Guianse-205-so-e eee eee 135 
RGriwg-. 2 s2seakonatncnseen nase 10 
W)C Ab eee Pe a eee Sr 49 
Ching’s. 80 scc crs eae ee 286 
British Straits Settlements.............. 29 
Other British East Indies 3 
Dutchyhashindiessaesss-eee asses 749 
French East Indies 5 
Japan 3 6, 214 

I Russia NvAsia -oyjc.cmerserceaceee see : 67 
TANG a aceee here one eee eee eee 3 

Australias: .ct i mimciagutce- cp iceee meee 4, 840 
HrenchiOceaniaasseccmecenseeee Peee eee 134 
German: Oceaniat2oscs. neo ee eee eee 36 
Philippinedslandss.2) ees eee eee 1, 513 

|, British West. Africal > 23 00a 2p seen 381 
| Mrench Awtricas....cicivcmcocaecke ee eeteeeee 450 

Totalsccesic..wctekee Cee Ree ee eee 842, 464 

Customs district. Value. | Customs district. Value 
| 

Maine and New Hampshire $72,305) ||| Southern! Californias =... -5-- + sasenseeeiee $315 
Massachusetts o].\- 183986) |MWiashingtone ss os on cee neon cee eee 18, 861 
INO WeViork} 2522022 ace 218;204)||\ Burialosssscessee. sae : 5, 964 
Philadelphia......... A4;'625:| | Dakota: --coce es. ce5-- 4, 250 
IROLLOVRICOM a os Usch ee eee renee en ee 199 || Duluth and Superior 44 
Wlonidae soe, eater ee eee A)||- Michigans oo... <sic«.asies ocaniece cece ornate 13, 591 
NewsOrleans® 2332.\55 242 ee ee 4,049 || Montana and Idaho..................... 12, 283 
Gabinete ce cake on aa ene eee oe 29 0 Ses ere eee ES Scone 123 
PATI ZONA Sos oe: a eee eee Oe eee 65:)|| St. awrence:..... s-0sccce2cesees eee eee 29, 252 
IHR PASO See er cee ecnelaeee eee eee 5: || Vermont? sock. cosc cnscteecc neocon eee 2, 831 
SanvAn Onl): So acm cetce eee eeenaee ne 13, 365 
HAASAN. Ste pier cok eee See Bee 347, 068 Totals ..2.0csaecietse soe eee 842, 464 
SantWranciscOs.4 eo ssscasce eee eee 41, 046 
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IMPORTS OF FRESH SALMON. 

For some years it was the custom of the canneries on Puget Sound, 
when fish were scarce on the American side and abundant on the 
Canadian side, to import fresh salmon to fill out the domestic supply 
and the Canadian canneries would do the same when the conditions 
were reversed. In 1904 the Canadian Government prohibited the 
export of fresh sockeye salmon to Puget Sound for padking purposes, 
and in 1910 an effort was made to have Congress retaliate by enacting 
a similar law for this side of the line, but the bill failed of passage. 

The table below shows the yearly imports of fresh salmon from 
British Columbia: 

Imports oF FRESH SALMON FROM British COLUMBIA, CANADA, FOR A SERIES OF 
YEARS.@ 

Year. Pounds. | Value. | Year. Pounds. Value. | Year. Pounds. | Value. 

| Saas 

1B90! ee 8 4, 660 $241 || 1897........ 93, 454 $2,681 || 1904........ 40,610 $1,025 
ROL e aoe. 2 4,950 H707 ||} 1898. 32. 28- 11, 580 2787)| 190582 205.2 1,015 35 
S025. 2. 2S 5 6, 288 801 |||/18992 25.2. 58, 002 45100 || 190685, -- 2. = 3, 457, 738 64, 408 
IROBE Sci Sed <8 64,811 3, 639 ROOD Ass s 19, 404 $ob"|) 1907s. 24.2 113, 224 4,131 
Th eee 3, 872 PAK} ||) OVI 27-072)|| )2)060) || 1908882 S22: 8, 880 795 
[eGbe uy S46. 8 14,000 | 1,403 || 1902........ 22,353 739) || 190081 0 a 41,073 | 2,346 
TROBE © 3 UL 11, 799 419 || 1903........ 6, 860 34519 10be see see 198,251 | 10,116 

@ After 1909 all imports of fresh salmon are listed under “ Fish, fresh.” 

After 1911 the imports of fresh salmon from both coasts of Canada 
and from Newfoundland were lumped together, and are shown 
in the table below. Fully nine-tenths, if not more, of this salmon 
came from the Province of British Columbia in Canada, and the 
greater part of this was canned in the canneries on Puget Sound, 
Wash. 

Fiscal year Fiscal year | Fiscal year 
ending Pounds. Value. ending Pounds. Value. ending Pounds. | Value. 

June 30— June 30— June 30— 

191)--......| 1,122,286 | $114, 123 | LOLA wesc 2 3, 262, 828 | $245, 791 || 1917....... 19, 769, 660 | $599, 442 
RLS 2 1,520,687 | 135,416 || 1915....... 10, 676,296 | 383,697 || 1918....... 14, 408, 294 | 957, 169 
1913........| 2,089,781 | 180,513 || 1916.......| 24,026,481 | 501,115 || 1919....... 15, 571,451 | 928, 552 

The following table shows, by customs districts, the imports of 
fresh salmon during the calendar year 1918: 

Imports, BY Customs Districts, oF FRESH SALMON, CALENDAR YEAR 1918. 

Customs district. Pounds. Value. Customs district. Pounds. | Value. 
| 

| 

Maine and New Hampshire. 449, 244 $82,721 || Dakota..... Saab sieceeeer ozs 532,772 | $56,472 
Massachusetts......---.--.- 4, 965 318 || Duluth and Superior. -...... 18, 100 1,728 
IND WM ODES own cece sc metbencc 12, 400 3, 536 || St. Lawrence.............-. 247, 833 26, 918 
Philadelphia............-..- 4, 500 495. ||avenmont. 22. 22ecc2s 225-2 336, 306 37, 216 
Washington...............- 11,479,858 | 421,713 ae ee = 
Buffalo...... Sa eee a 20 2 Motaleenenecsceeeceee 13,085,998 | 631,119 

During the calendar year 1919, imports of fresh salmon amounted 
to 752,480 pounds, valued at $101,121, and during the calendar year 
1920, to 676,359 pounds, valued at $125,863. 
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IMPORTS OF CURED SALMON. 

Below are shown the imports into this country of foreign-cured 
salmon, the product of the Pacific salmon fisheries, from 1886 to 1909, 
inclusive. 

Imports oF FoREIGN PICKLED Pacrric SaLmMon, 1886 To 1909.4 

| Britis 1 Columbia. Japan. Hongkong. Russia, Asiatic. Total. 

Year. 

Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 

5,600 | $224 5,600 | $224 
200 ae a 200 

86,000 | 4,031 |... 86,000] 4,031 
18,200} "860 18, 200 860 

600 36 600 36 
200 5 200 5 

Seavey eee oalelend 5,478 291 
149, 410 | 17,592 |... 4 11,875 | $208 | 162)485| 17,919 

6,550] 250 |... 7, 150 263 
6,530| 474 6,530 474 
6, 890 156 6, 890 156 
4145 188 14) 045 456 

17) 415 805 
34,247 | 1,617 

a After 1909 all imports of salmon, pickled or salted, are included under “All other cured or preserved.” 
b Includes 157 pounds, valued at $6, from China. 

Since 1910 all imports of pickled salmon have been lumped together 
and it has been impossible to distinguish the imports of Pacific salmon 
from those imported from Atlantic districts. The table below shows 
the total imports, almost all of which comprise salmon from the 
Province of British Columbia in the Dominion of Canada. 

Fiscal Fiscal Fiscal 

a ding Pounds. | Value. anaing Pounds. | Value. pret ¢ | Pounds. | Value. 
June 30— June 30— June 30— 

POU e >. 695,878 | $62, 769 || 1914...... 1,114,927 | $84,503 || 1917...... 945,394 | $81,776 
i) Oa aae 417,938 | 33,901 || 1915...... 1,162}341 | 104451 || 1918...... 739,759 | 74,042 
1913...... 344,530 | 28,650 || 1916...... 1,010,844 | 70,837 || 1919...... 859,276 | 117,352 
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EXPORTS OF CANADIAN CANNED SALMON. 

Exports OF CANNED SALMON FROM CANADA, 1916-1919. 

(Fiscal year ended Mar, 31.) 

a 

203 

Destination. 1916 1917 1918 1919 

Pounds Pounds. Pounds. Pounds. 
PR TINC PALMER Ame Siu ceases acunensnnbs apmashenenescucatee 4,789,004 | 3,365,149 | 2,236,742 3, 750, 194 
ERIN ate cet oe cree acc ccc cme e tenet e re ae eee Cee eee | Sas eos e tek paces geecices|sscnecalecens 1,642 
PRORIINIG Sirrats oc ord c cedcawiccboawe swe cen ebdsbenadeones 11, 480 10, 934 9, 132 25, 884 
iy hp Fae ee ee ee a 6 ee ee eo eee 9;600:|....ccnscees 120, 000 
BmbishtGtiangds) sl oe6 ELE RG Sh ait eceelseccteoceces AS ethos dane 96 
BTITISO INIA. 2.2. <5 .c cn ca ckeecus odaebancesacscweme aden. 298, 200 101, 344 2, 400 55, 950 
British South Africa - <ca- cc ccmciees ce usegeoteeenecnades 52, 800 
HSnigishW est Indies +75 <4 $. Jeasadasemecaccce cen cecdaces 28, 643 2 
ONG oo ca wcce sodcte cede ce deere ee ee cine onsen ccaenelemestestedee 
ONIN sss es che beat ee se teaser a tabekcecce tees 11, 976 
RONDE conn oe ee eee ce nee n ans cncicsine Scien anclaseetwemecceleesenit since sic 

Ve eeatecneseee 343, 632 

scaelemeoe 928, 752 
Nidae sane 3, 905, 461 

Groenlandsicalandnetcrsecradconsccces coe sc cccen comecelseeecanc cea |esccaccseves = 2 
IQnEROn REPRE ett fe cence. ee ac seisass: siodescscasee site te B97 (9 Re a oeecee 7, 300 15, 550 
LUCA REE SE = A ee ee eee es a ae 60 | 3,109,694 5, 454, 670 
MAM AlO ns eee Moe rate a sk awe uisince Sechinits ce ciewaa cee sees |caceste vccees |e occtecces|socsesetecnc 576 
SUR AE ete eeeteteater as aa seo aie role ate ieraictetaiaian sin co misc. mir aia| siccissice eee re] sats certo ain’ s| (eo saiaicacieles 192 

ING WIGUMGANGEaS se). Hose ce Coats Ja sed des je cweclac | satiesdseccoclasedetesaess 120 48, 000 
INS WE AGGLAN Gn sete es ost cocice da etamcbuduks Cmoternstm 1,338,050 | 1,339,282 | 1,689,652 1, 623, 496 
ilar Bris HetAsLlndGse te aan cote scien ae ce deinecict | seotinns os cee becccomeesncl ox enesteecse 36, 000 
WehersBritisn Oceanide. sansa c scccss cece eccedsecees ce 91, 056 105, 360 6, 000 12, 000 
Gither Buitishaw.estmalesaic a. saensacase cache cones ee al eters ee Goes te ac ASE es Coals 8,646 
PPATIATI AS eee oe lac oS Nain safe Selig e Se nig ein tere'mje so ae ereanins «ao neminmaw eenide ASLO! \\seciewcansaae|ecawn sane cke 
Reriteeee Tent ees Soak eer te Sete, 2 eee Reren s. anne wee 2 DT GOON Se ron mee Sa eh oases 
PISS LAM EC EU ETE DG or ec ney ae eee ees te eee CeO Re ITE. Te ea cert aoe 2 48, 600 
MAID «Sa toee wich awn acacdete o saev otis ganisessinae sede. ec = 14, 400 124 B48 eee cetestes 24, 096 

Stpriore angsMignelon. 2.6. -soscsceaacmaccnceeeecan cr 2, 394 1,351 1, 869 4,784 
SULAIDS PBUOLOIMEN LG ea mnete onenincinc een decane asissmiase 2,064,736 | 1,060,018 292, 800 412, 810 
PWAUZOLIGIG settee cca watcels si cacremieemeieeen ent aca cacmes LOZi paatinicets cscs lose wore eseccseiececccae 
nmin GiMmndeRODAeoomecome. cet ecec cor cet tees cen codon ere ele omc ene leoccemenneee 240 
Birittadshearied ome sees ces vee ns en Roatan ae ae 35, 225,051 | 34,772, 879 | 21,117,314 | 29, 265,108 
(Unie AUuAteGSS fas. SSE Ce ESSE ee ESS 18,725 567, 758 893,639 | 1, 936, 753 

POURS Ie ota sa cot ace sede es sasaneecdesueneeueee 49,142, 882 | 48,332,127 | 43,777,154 | 47,813,697 

SALMON CULTURE.* 

The artificial culture of salmon on the Pacific coast has developed 
into a large and constantly expanding industry. 
Bureau ar 
hatcheries, while the 

The United States 
Fisheries Epes a number of ve and well-equipped 

tate governments of California, Oregon, and 
Washington, the Dominion of Canada and the Province of British 
Columbia, and certain private companies have built and maintain 
a large number of hatcheries, some of these being among the largest 
in the world. 

OBTAINING THE SPAWNING FISH. 

The eggs used for artifical propagation are obtained from salmon 
taken on their way upstream to the natural spawning grounds. In 
order to arrest the ascent of the fish a rack is usually built across 
the stream. Where this is not feasible a trap is sometimes con- 
structed for the purpose of catching the fish. Ee dmetiiies the racks 
have slat traps attached in which some fish are caught. 

@ Since this revision was completed there has appeared an excellent work on this subject, entitled ‘ Arti- 
ficial Propa ation of the Salmons of the Pacific Coast,’ revised and enlarged by Henry O’Malley. 
Appendix II, Report, U. 8. Commissioner of Fisheries, 1919, 32 pp., 9 pls. Washington, 1920. 



904 U. S. BUREAU OF FISHERIES. 

A number of methods have been employed for taking the fish as 
they are grouped below the rack and seeking for an opening, but the 
most practicable has been found to be by means of drag or haul 
seines swept across the area just below the rack. When the pocket 
or bunt is brought close to shore the workmen pick out the ripe fish 
and turn the others back to remain until they reach this stage. The 
ripe fish are placed in pens or live boxes made for this purpose, the 
males and females being kept separate. These live boxes are usuall 
on the under side of a floating platform, and are accessible through 
hinged covers set in the plank flooring. Projecting beyond this 
platform is usually another, upon which the actual work of stripping 
the fish and caring for the pans is performed. 

At afew places where the fish are caught before they have reached 
the ripe stage, notably Karluk, the fish are placed in a pound or 
corral and held until they become ripe. This method is resorted 
to only in case of necessity. 

The surest sign of ripeness in a female is the separation of the eggs 
in the ovaries, but the experienced spawn taker can, from the general 
appearance of the fish, usually tell whether she is ripe or not, according 
to Bower: ¢ 

An interesting experiment was conducted at the Afognak station last season [1910] 
to determine the degree of ripeness producing the best quality of eggs. The loss on 
the lot taken from females which were dead ripe—eggs flowing very freely—was less 
than 1 per cent, while with another lot, where the females were ordinarily ripe upon 
testing in the usual manner, the loss was about 5 per cent. This shows the need of 
caution in having fish fully ripe before stripping, if the highest degree of efficiency is 
to be expected. 

TAKING THE EGGS. 

As the eggs of the females confined in pens are likely to be injured 
within the fish, stripping is usually done every day. 
When ready for spawn taking, one man lifts a female from the live 

box by means of a small dip net, while another man lifts out a male 
in the same manner. They are held suspended in the net until 
their violent struggles are over, when it is easy to handle them. 

For many years, and even yet at many hatcheries, the method of 
taking salmon spawn has been by pressing the eggs out by steady 
downward pressure on the belly of the fish. The milt from the male 
is obtained in the same way. 

Where the force is large and the fish rather small the quickest 
way is for one to hold the fish in one hand and press out the eggs 
or milt with the other. When the fish are large, or the working 
force is small, a strait-jacket is used. This is a sort of trough made 
about the average length of the salmon and hollowed out to fit its 
general shape. A permanent cleat is set across the lower end, while 
at the upper end is a strip with a buckle. The fish is slid into the 
trough, the tail gomg below the cleat, where it is securely held, and 
the head buckled in at the upper end with the strap. In this con- 
dition the fish is unable to do any harm by its struggles and the eggs 
can be pressed out at leisure. 

@ Fish Culture in Alaska, by Ward T. Bower. In Alaska Fisheries and Fur Industries in 1911, by 
B.W.Evermann. U.S. Bureau of Fisheries Document No. 766, p. 70. Washington, 1912. 



U.S. B. F.—Doc. 902. 

FIG. 40.—STRIPPING SALMON WITH AID OF STRAIT JACKET. 

FIG. 41.—CHEHALIS HATCHERY, WASHINGTON FISH AND GAME COMMISSION, 

SHOWING RACKS TO PREVENT SALMON FROM GOING UPSTREAM, AND PEN FOR 

HOLDING SPAWNING FISH. 
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A more modern method in use at many hatcheries, which has been 
well described by Mr. Bower,? is as follows: 

The long-followed process of taking Pacific salmon eggs by hand expression has been 
superseded in the last few years by the method of incision, a method discovered and 
developed by the late Cloudsley Rutter in connection with his study of the life history 
of the salmon of the Sacramento River. This consists simply of making a cut in the 
abdominal walls from the throat or near the pectoral fins to the vent, the fish just 
previously having been killed by a blow on the back of the head. When making the 
cut the knife is either shielded by a guard or is so held between the thumb and fore- 
finger as to allow not more than half an inch of the blade to project, thus precluding the 
possibility of injuring any of the eggs. Immediately following the incision the eggs 
flow in a mass into the spawning pan beneath. The operator’s fingers are inserted 
into the abdominal cavity gently to assist in removing any eggs that may be enfolded 
in the organs or that may merely adhere to the walls of the cavity. Fertilization is 
accomplished in the usual manner. 

Care must be exercised not to tear loose from the ovaries any eggs that do not come 
freely when the organs are moved from side to side by the fingers. Eggs thus torn 
loose are immature, and if taken it becomes necessary to eliminate them subsequently 
in the hatchery. It is preferable also to have the fish either in a vertical position or 
with the head considerably higher than the tail, that gravity may assist the flow of eggs. 

It was at first thought necessary—and the practice still obtains at some stations— 
to bleed the fish either by cutting off the head or tail before making the incision. 
Experimentation, however, has conclusively demonstrated that no advantage results 
from this procedure, as the few drops of blood that may occasionally fall into a pan of 
eggs result in no harm. The extra labor involved in bleeding may therefore be 
dispensed with entirely. 
When taken by the method of incision the eggs are of greatly improved quality; 

there is no straining or rupture of good eggs as is inevitably the result when heavy 
hand pressure is exerted: no unripe eggs are torn from the ovaries; and at the same 
time there is no waste of good eggs left enfolded in the organs, as is certain to be the 
case in stripping by hand. The improvement in quality is from 5 to 10 per cent and 
the saving in labor, too, is of noteworthy consideration. : 

The taking of Pacific salmon eggs by incision marks so distinct an advance in fish 
culture that it is no longer permissible to continue the obsolete method of stripping 
by hand. 

FERTILIZING THE EGGS. > 

In impregnating the eggs the main object is to bring the milt and the eggs together 
as quickly as possible after they have left the fish. By some persons a little water 
is considered desirable to give greater activity to the milt, but if left more than a 
minute in the water there is a decided loss of fertilizing power. The eggs do not 
suffer so quickly from immersion in water. The absorbing property which they 
possess when they first leave the parent fish, and which attracts to the micropyle the 
spermatozoa, lasts several minutes, but it is not prudent to leave the eggs in the water 
a moment longer than is necessary before adding the milt. 

The addition of the water is not essential to a good impregnation; in some instances 
better results are secured without the use of water and, after all, if the main object 
is secured, of bringing the milt and the eggs together with the slightest possible delay 
after they leave the fish, it makes very little difference whether water is used or not. 
The milt retains its fertilizing power several days when kept from air and water, and 
impregnation can be effected between fishes widely separated by merely forwarding 
the milt properly sealed. At Baird impregnation by the dry method, which has 
always been followed there, has resulted in the fertilization of about 90 per cent of the 
eggs so treated. 

The Russian or dry method of impregnating eggs consists simply in taking both the 
eggs and the milt in a moist pan. It may be urged as an objection to this method 
that the eggs will be injured by striking against the pan, but it is a fact that although 
the same eggs would be destroyed by the concussion a week later, or even 24 hours 
later, they do not suffer in the least from it at the moment of extrusion from the fish. 

It was at one time considered an important question whether the eggs or milt should 
be taken first, but with the dry method it makes no difference, as, either way, both 
eggs and milt remain operative long enough for all practical purposes of impregnation. 

a Fish Culture in Alaska, by Ward T. Bower. Jn Alaska Fisheries and Fur Industries in 1911, by 
B. W. Evermann. U.S. Bureau of Fisheries Document No. 766, pp. 80,81. Washington, 1912. 

>’ A Manual of Fish-culture, Based on the Methods of the U. S. Commission of Fish and Fisheries, 
revised edition, pp. 10-12, Washington, 1990, 
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Various methods of treating the eggs in the pan after impregnation has taken place 
have been tried. Some operators leave the eggs in the pans as first taken with the 
milt for two or three minutes and then add water, after which they are left to stand 
in the pan until they separate, when they are washed clean, taken to the hatching 
house, and placed in the troughs. Others pour the contents of the several pans— 
eggs, milt, and all—into a large can after the eggs become impregnated, and when the 
eggs separate the contents of the can are poured into the hatching troughs, trusting 
to the current in the troughs to wash the milt from the eggs. At Baird water is poured 
on the eggs a few moments after they become impregnated, after which they are left 
perfectly quiet until they separate, which, in water of the temperature of the McCloud 
River in September, 52° to 53°, takes about an hour. The pans, in the meanwhile, 
are put in a trough filled with river water to keep them from becoming too warm. 
After the eggs separate they are carefully washed and are carried in buckets to the 
hatching house, where they are measured and placed in the hatching trays. 

Mr. Bower? has the following to say as to the loss by concussion 
and the proper method of preventing same: 

Coincident with the absorptive period in salmon eggs is an adhesive stage varying 
with the temperature from one to two hours, when the eggs are exceedingly sensitive. 
This is the so-called period of water hardening. Under no circumstances should the 
eges be handled during this stage, nor should they be subjected to the slightest con- 
cussion. Repeated tests have demonstrated conclusively that even allowing the 
buckets containing the eggs to stand on the same platform where spawning operations 
are being carried on results in considerable loss. 

To guard against this, the buckets should either stand on the bottom of the stream 
or else on a platform in every way independent of and having absolutely no connec- 
tion with the main platform. To some this may seem like a small and irrelevant 
consideration, but strict observance is certain to reduce the loss by at least 2 or 3 per 
cent. During the process of water hardening the buckets should be partly submerged 
to properly regulate the temperature. 

Due caution must be observed not to move the eggs until water hardening is com- 
plete. After a little experience the operator can readily tell, upon carefully inserting 
the hand and finding the eggs free and hard and no longer soft and velvety, even 
powand ane bottom of the bucket, that they may be moved to the hatchery without 
ear of loss. 

HATCHING APPARATUS AND METHODS.) 

The hatching apparatus generally employed on this coast is pretty 
much of the same pattern and is described as follows: 

The hatching apparatus generally employed on the Pacific coast in salmon propaga- 
tion consists of a combination of troughs and baskets. ‘The troughs in common use are 
the so-called ‘‘ Williamson troughs,’’ which are 16 feet long, 12 or 16 inches wide, and 
64 inches deep. The troughs are arranged in pairs, and usually two or three pairs 
are placed end to end on different levels. The fall of water in each trough is 14 
inches. The troughs are divided by double partitions of wood or metal into com- 
partments just enough longer than the baskets to enable the latter to be raised and 
lowered and to be tilted slightly. The essential feature of these troughs is that at 
the lower end of each compartment a partition, extending entirely across the trough, 
reaches from the bottom almost to the top, and another similar partition at the upper 
end of the compartment reaches from the top almost to the bottom of the trough, 
each set of partitions being about an inch apart. The water is consequently forced 
to flow under the upper partition and over the lower partition, and to do this it must 
necessarily ascend through the tray of eggs. The troughs are provided with canvas 
covers stretched upon light frames and made sunlight proof by saturation with 
asphaltum varnish, and their interiors are thickly coated with asphaltum. 

The egg receptacles are wire trays or baskets about 12 inches wide, 24 inches long, 
and deep enough to project an inch or two above the water, which is 5 or 6 inches 
deep in the troughs in which they are placed. Into each of these baskets 2 gallons 
of salmon eggs, equivalent to about 30,000, are poured ata time. The eggs suffer no 

¢ Fish Culture in Alaska, by Ward T. Bower. Jn Alaska Fisheries and Fur Industries in 1911, by 
B. W. Evermann. U.S. Bureau of Fisheries Document No. 766, pp. 81, 82. Washington, 1912. 

b At some of the Alaska hatcheries quite large baskets, some holding as many as 103,000 red salmon eggs 
are used. 

¢ A Manual of Fish-culture, Based on the Methods of the U. S. Commission of Fish and Fisheries, 
revised edition, pp. 12, 13. Washington, 1900. - 
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injury whatever from heing packed together in this manner, the water being supplied 
in a way that forces it through the eggs, partially supporting and circulating through 
them. The meshes are too small to permit the eggs to pass through, although the fry 
are able to do so. 
The advantages of this apparatus and method are: 
(1) The top of the tray or basket is out of the water and always entirely dry; con- 

sequently in handling it the hands are kept dry. 
(2) By tilting one end of the tray up or down a little or by lifting it entirely and 

settling it gently back again in its place the bad eggs will be forced to the top; thusa 
feather is not required in picking over the eggs and the injuries very often inflicted 
with it are avoided. 

(3) The top of the tray being above water, the eggs can never run over the top nor 
escape in any way, which is a great advantage over the shallow form of tray. 

(4) There is economy of space; 30,000 to 40,000 eggs can be placed in each basket, 
rovided a suflicient quantity of water is available. ‘Two troughs 16 feet long and 1 
oot wide will by this method carry about 500,000 salmon eggs. The deep trays may 
be filled at least half full of eggs, and thus 10 times as many eggs can be hatched in 
the same space and with the same supply of water as by the old method. A good but 
gentle circulation is continually maintained through the eggs. 

(5) The deep-tray system is admirably adapted to getting rid of mud that has col- 
lected on the eggs, for all sediment accumulating about them can be easily removed 
by gently moving the tray up and down a few times in the water; but if the deposit of 
mud on the troughs becomes so excessive as to be unmanageable, a false bottom of 
wire cloth or perforated zinc can be placed in the troughs at a suitable distance above 
their real bottom, leaving a space of about 1 or 14 inches between the wire cloth and 
the trough bottom. By this means the mud that comes into the trough will sift down 
into the space below the wire cloth entirely out of the way of the fish, the movements 
of the fish themselves helping very much to produce this result. Should the accu- 
mulation of mud in the space below the false bottom of the trough become too great, 
it can easily be sluiced out in various ways. 
When quinnat salmon eggs are simply to be matured for shipment, hatching trays 

with one-fourth or one-fifth inch square mesh will answer the purpose, but when the 
eggs are to be hatched in them, every alternate strand of wire running lengthwise, 
or, better still, every second and third thread, should be left out in order to form an 
oblong mesh through which the newly hatched fry, after separating themselves from 
the unhatched eggs, can escape from the hatching trays into the trough below. 

At Baird eggs kept in water averaging about 54° F. hatch in 35 days. The allowance 
of 5 days’ difference in the time of hatching for each degree of change in the water 
temperature is approximately correct. 

For the first few days the eggs of the quinnat salmon are very hardy, and at this 
time they should be thoroughly picked over and the dead ones removed as far as 
possible before the delicate stage during the formation of the spinal column comes on, 
so that during that critical period they may be left in perfect quiet. As soon as the 
spinal column and the head show plainly, the eggs are hardy enough to ship, but when 

ere is time enough it is better to wait a day or two until the eye-spot is distinctly 
visible, after which time the eggs will stand handling and may be safely shipped if 
properly packed. 

HANDLING EGGS IN HATCHERY.¢ 

At some of the Bureau’s stations where salmon eggs are handled it was the custom 
until a few years ago to “‘bury”’ the eggs or leave them undisturbed (aside from picking 
once the day after spawning) for two or three weeks after putting them in the baskets, 
The result was that they were in some instances literally buried under and in such a 
mass of mud and sediment that many eggs were killed. Discontinuance of the prac- 
tice resulted in a very appreciable improvement. 
When the water is so turbid as to cause a heavy deposit of sediment, it is better to 

go over the eggs occasionally, even through the critical stages of development, or 
until the line of the fish is well formed. Of course the eggs must be handled with 
utmost caution at all times, but owing to their extreme sensitiveness during the two 
or three days following the closing of the blastopore and until a perceptible curve 
shows in the tail, they should be left entirely untouched. It soon becomes easy to 
determine the stage of an egg’s development by holding it up to the light between the 
thumb and forefinger. In the absence of cautious and skilled operatives and unless 
the water is roily for an extended period, it is undoubtedly better to let the eggs 

a Fish Culture in Alaska, by Ward T. Bower. Jn Alaska Fisheries and Fur Industries in 1911. U.S. 
Bureau of Fisheries Document No. 766, pp. 81, 82. Washington, 1912. 
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remain undisturbed until the curvature of the tail is visible to the unaided eye. 
The accumulation of a moderate coating of sediment which readily washes off is not 
injurious. In a few instances it has become necessary to handle the eggs during the 
tender stage to arrest the spread of fungus, but where the water supply is reasonably - 
well adapted to fish-cultural purposes such a course is rarely if ever necessary. 

REMOVAL OF DEAD EGGS BY THE USE OF SALT SOLUTION. 

Among the most noteworthy advances in the fish-cultural methods during the last 
few years has been the use of salt as an aid in the removal of dead eggs. The develop- 
ment of this process has extended over a period of several years, but it is more during 
the last year or so through the efforts of L. E. Baldridge, of the Yes Bay station, that it 
has reached a high degree of efficiency. 
Compared with the time-honored process of picking by hand, there are marked 

advantages in using the salt solution, and chief among these is the great saving of labor. 
It is estimated that if the eggs happen to be of not more than mediocre quality it 
would take at least 20 pickers to remove as many dead eggs as could two men using the 
salt solution. Moreover, the operation is much more thoroughly performed in the 
latter process than is possible in picking by hand. 

Another advantage of using the solution is that it is possible thoroughly to clean 
the eggs. This greatly reduces any loss through contamination and infection resulting 
from the decomposition and fungous growths which inevitably follow the long-con- 
tinued presence of dead eggs that in the hand-picking method frequently escape 
attention. Even when utmost care is taken to pick out all dead eggs, fungoused 
masses will occasionally appear. This condition is rarely observed when the salt 
solution has been used, and it undoubtedly means that in the aggregate many eggs 
are saved. Still another point in favor of the solution, it is generally believed, is that 
it acts as a tonic or stimulant to the good eggs while at the same time as a deterrent to 
the growth of fungus. Again, in picking by hand there is apt to be loss by move- 
ment of the eggs during delicate stages of development; and the oft-repeated insertion 
of egg tweezers, which are bound to touch other eggs, undoubtedly at times results 
in injury. 

Recent experience has demonstrated that the solution may be applied effectively 
to eggs freshly taken as well as those in more advanced stages of development. 

The principle of the salt bath is simply that the specific gravity of the good eggs is 
greater than that of the bad eggs, hence upon being placed in the salt solution the 
good eggs sink and the bad remain afloat and are easily removed. It is vitally essen- 
tial to the success of the undertaking that the solution be of the proper strength, and 
it is for this reason that the beginner is apt to become discouraged. If the solution is 
too weak all the eggs, both good and bad, will sink, while if it is too strong all will 
remain afloat. The margin of the proper density is so narrow that in the operation it 
is necessary every few minutes to strengthen the solution by adding more salt or brine, 
otherwise the small amount of fresh water which adheres to a basket of eggs as it is 
lifted from the hatching trough into the solution will affect unfavorably the results 
when treating succeeding baskets. Experience and careful observation, however, 
will soon make it possible for the operator accurately to judge when to add a bit of the 
stock solution. It is a convenience, of course, to have a salinometer at hand when 
preparing the solution. _Itis commonly the practice as an aid in preparing the solution 
to test it occasionally with a few eggs. 

Highly successful results in using the solution with red salmon eggs have been 
attained at the Yes Bay station, and a detailed description is accordingly given of the 
methods pursued at that place. 

The chief item of equipment consists of a water-tight wooden tank 4 feet long, 24 feet 
wide, and 10 inches deep for holding the solution in which the eggs are immersed. 
Before each basket is immersed it is necessary that the surface of the solution be 
perfectly quiet, for any ripple or current will tend to disturb the buoyant effect of the 
solution upon the eggs. ‘therefore it was found of great convenience last winter to 
use a floating frame made of half-inch material 6 inches wide fastened together verti- 
cally and at right angles, thus forming open squares about 6 inches either way. After 
each basket of eggs 1s lifted from the salt bath this frame is placed in the solution to 
stop all motion of the water, being pushed down until it is almost submerged and held 
firmly against the side of the tank fora few seconds. Upon being carefully withdrawn 
the solution is quiet and the next basket of eggs may be immersed without further 
delay. 

Another piece of equipment is a feather fan with which gently to push the floating 
dead eggs away from over the submerged basket into which the good eggs have settled. 
Unless the dead eggs are quickly moved they too willsink, A feather fan made by 
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fastening eagle feathers to a thin strip 8 inches long by 14 inches wide works much 
more satisfactorily for this purpose than a wing. An ordinary hand scaff net about 
12 by 14 inches in size for removing dead eggs from the tank, a dipper, and a bucket 
complete the outfit. Wood and metal surfaces in all equipment should be well 
coated with asphaltum or some similar preparation. 

At Yes Bay as soon as five or ten million eggs are far enough advanced to stand light 
concussion the baskets are lifted out of the troughs and the eggs are stirred thoroughly 
with the hand, which causes practically all of the unfertile or empty eggs to turn white. 
As soon as the line of the fish shows plainly when held up to the light and there is a 
distinct curvature to the tail, the eggs are sufficiently well advanced in ipable pal pease, 
tostand stirring. After this process the baskets are returned to the troughs and allowed 
to remain three days, for when first turned the unfertile eggs are about as heavy as the 
good eggs and consequently would sink if the salt solution were applied at once. 

On the fourth day after stirring, everything being in readiness, five or six baskets are 
removed froma trough and set on top todrain. Afterafew momentsa basket is grasped 
at each end and is lowered into the tank containing the solution until the liquid comes 
through the eggs. A light shake is then given to level up the eggsin the basket. Next, 
slowly and very gently, the basket is lowered until the brine comes almost to its rim 
and is held perfectly still fora moment. All the eggs in the basket will rise, but soon 
the good eggs will begin to sink, and presently, ifit is a basket of poor eggs, the surface 
will be completely covered with bad eggs. Now, without the slightest jar, the basket is 
lowered far enough below the surface to permit an egg to float over the rim. The had 
eggs will immediately start toward the edges of the tank. After a few seconds the 
basket is gently lowered until it rests upon the bottom. The remaining dead eggs are 
then brushed away from over the basket by means of quick, short, and light strokes of 
the feather fan, long, sweeping strokes are to be carefully avoided. One end of the 
basket is then gently raised until it is above the surface of the brine and the basket 
is drawn toward the end of the tank and out from under the floating dead eggs. At 
the same time the fan is used with the other hand to aid in moving any of these floating 
eggs to one side. The fan is then dropped and the lower end of the basket is grasped 
and the whole is quickly raised out of the solution. The basket is set at an angle on 
the tank for a moment to drain and is then carried to the hatching trough. The 
attendant lifts out another basket to drain along with the four or five others originally 
ak and returns to the tank of brine with the basket that has been draining the 
ongest. . 
While this is being done the other operator skims the dead eggs off the surface of the 

brine and places the frame described above in the tank for a moment to stop all motion 
of the solution. After five or six baskets have been treated, any eggs that have settled 
to the bottom of the tank are removed, as they absorb and weaken the brine. It is 
necessary, as earlier mentioned, to add a little fresh brine after handling each basket. 
The eggs should be as clean as possible, as the solution will not be effective when it 
contains much sediment. A 1-1nch hole with plug in one corner of the tank is con- 
venient for drawing off any deposit of this character. Should failure occur in treating 
a basket of eggs, as, for example, if by sudden jar they are all caused to sink, or if the 
brin e is too weak or too strong, the basket must be put back in the hatching trough, 
as it will not respond to treatment again the same day. 

At Yes Bay last winter a large portion of the 72,000,000 eggs were thoroughly cleaned 
up atone handling. Two men ran as many as 10,000,000 eggs through the salt bath in 
asingle day. Itis customary on the day after treating the eggs to have them gone over 
so that if any dead eggs remain they may be picked out by hand. This, however, 
requires very little time, as but few dead eggs are found. No alarm need be felt if the 
eggs seem to shrink as a result of the immersion, for they will soon resume their normal 
81ze upon being replaced in fresh water. 

The use of the salt solution has been extended lately to the handling of lake trout 
eggs in Michigan and Minnesota, and there appears to be no reason why it is not equally 
well adapted to the eggs of other salmonoids. Certainly its many advantages com- 
mend further experimentation in this direction. 

The eggs of the salmon hatch very graduaJly at first, only a small 
proportion coming out the first day, but the number increases daily 
until the climax is reached, when large numbers of young burst 
their shells in a single day. As at this time the vast number of dis- 
carded shells are apt to clog up the guard screens at the outlets of 
the troughs, great care and vigilance is necessary to prevent this by 
thoroughly cleansing them frequently. 

11312°—21——__14 
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The hatched fish easily slip through the oblong mesh in the bottom 
of the trays into the space below. They should be assisted in doing 
this by gently raising and lowering the tray at intervals, care being 
taken not to raise them out of the water. 

After they are all hatched out and in the bottom of the troughs. 
about the only danger to guard against is that of suffocation. They 
frequently crowd together in heaps and dig down under one another 
until some of them die for want of running water, which is less than 
an inch away from them. The best remedy is to thin them out. 

John Pease Babcock, Assistant to the Commissioner of Fisheries 
of the Province of British Columbia, in 1910 advanced a novel sug- 
gestion that freshly fertilized eggs buried immediately under sand and 
gravel would produce strong healthy fry at less cost than under exist- 
ing hatching methods, and that fry so produced are stronger and 
more capable of resisting the attacks of their active enemies. The 
interesting account of his experiments is reproduced entire :4 

In writing of the propagation of salmon and trout, some authorities state that con- 
siderable loss is occasioned in natural propagation by many of the eggs becoming 
embedded in sand and gravel; that all the eggs so embedded are lost. 

Observation and experiment in the propagation of Pacific salmon and trout for a 
considerable period lead me to advance the theory that in natural propagation only 
those eggs which become embedded beneath several inches of sand and gravel pro- 
duce alevins which live to attain the fry stage; and that those eggs which are not 
covered by several inches of sand and gravel are either consumed by active aquatic 
enemies or destroyed by vegetable molds, commonly termed ‘‘fungus.’’ 
My experiments have demonstrated that the burial of freshly fertilized eggs of the 

nerka and other Pacific salmon does not smother them; that eggs so treated not only 
live but hatch; and that if they are covered to a sufficient depth the alevins produced 
survive and possess the instinct and power to work their way gradually to the surface; 
that if buried beneath 5 or 6 inches of sand and gravel such eggs will hatch, and the 
young will work their way up through the sand and gravel to the surface, and that by 
the time they emerge, have absorbed their sacs and are then exempt from the attacks 
of vegetable molds. 

Eggs buried under 1 or 2 inches of sand and gravel produce alevins that work their 
way up to the surface before the sac is absorbed, and upon reaching the surface are 
subject to attack by vegetable molds, and a very large percentage are thus destroyed, 
as well as by the more developed forms of aquatic life. 

Eggs buried to a depth of 3 inches produce alevins that work their way to the surface 
so gradually that by the time they reach the surface their sacs are so nearly absorbed 
that many, but not all, resist the effects of fungus. Alevins from eggs buried beneath 
less than 4 inches of sand are liable to reach the surface while the sac is so thinly 
covered that few, if any, survive the effects of fungous growth. 

The spawning beds of Pacific coast streams from California to Alaska (to which my. 
observations have been confined), where the salmon spawn in numbers are, during 
and after the spawning period, covered with more or less vegetable molds. These 
molds are particularly common in the beds of streams where great numbers of salmon 
have spawned and died. Every experienced fish culturist knows that most waters 
carry great numbers of spores of fungi, and how difficult it is to prevent eggs and 
alevins from being attacked and injured by their growth. I believe that in natural 
propagation fungous growths destroy more salmon eggs and alevins than all other 
causes combined. The vegetable molds of Pacific streams are not active beneath 
the surface of the beds of streams. Salmon eggs cast therein, if even thinly covered 
with sand, are not injured by them. These molds do not affect the fry that have 
nearly or entirely absorbed their sacs, but they are deadly if permitted to attach 
themselves to either the eggs or the alevins. 

a Some Experiments in the Burial of Salmon Eggs—Suggesting a New Method of Hatching Salmon and 
Trout. By John Pease Babcock. Transactions, AMerican Fisheries Society, 1910, pp. 393-395. Wash- 
ington, 1911. 

This method has been carried out on a considerable scale by A. Robertson, a Dominion of Canada 
hatchery superintendent located on the Fraser River, and the results published in ‘‘Hatching Salmon 
Fry in Gravel,’ Pacific Fisherman, Seattle, Wash., Vol. 17, No. 6, June, 1919, p. 38, illus. 
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My experiments along this line lead me to express the opinion that by the burial 
of freshly fertilized salmon eggs under 6 or 7 inches of sand and gravel strong healthy 
fry can be produced at less cost than under existing hatching methods, and that fry 
so produced are stronger and more capable of resisting the attacks of their active 
enemies. 

I trust that this short statement of my experiments in the burial of salmon eggs 
may be deemed of sufficient economic importance to stimulate fish culturists generally 
in experimenting along similar lines. Those who do will perhaps experience some 
difficulty at first in the covering of a large number of eggs. Experimenters will find 
that after preparing suitable beds of sand and small gravel the eggs can be evenly laid 
and held until covered, if the surface of the bed is first thickly indented with cells a 
little deeper than the eggs. This can be readily accomplished by stamping the bed 
with a board covered with projections or pegs of suitable size. 
My experiments suggest that in the near future most of the buildings and hatching 

apparatus now used in the propagation of salmon and trout will be dispensed with; 
at after the eggs have been expressed and fertilized, instead of being placed in wire 

baskets in hhatcheeian they will be buried beneath the sand and gravel of the beds of 
natural or prepared streams, and that with the exception of watchmen to protect 
them, little or no other labor will be required. 

FEEDING AND PLANTING THE FRY. 

For some time the fry remain at the bottom of the trough, but 
when the yolk sac is nearly absorbed they rise from the bottom and 
begin swimming. As a rule the fry are planted about the time the 
yolk sac is absorbed, thus obviating the necessity for feeding them. 
Some experts advise planting young red salmon when the umbilical 
sac is about two-thirds absorbed, which is the time when the fish 
begin to swim up freely. With the temperatures prevailing at the 
Alaska hatcheries, this means that the fry must be held at least four 
or five weeks after hatching. 

PACKING EGGS FOR SHIPMENT. 

In packing salmon eggs for shipment it is the custom at the Bureau 
of Fisheries’ hatcheries to use a packing box made of one-half inch 
pine, 2 feet square and 1 foot deep.? 

At the bottom is placed a thick layer of moss, then a layer of mosquito netting, then 
a layer of eggs, then mosquito netting again, then successive layers of moss, netting, 
eggs, netting, and so on to the middle of the box. Here a firm wooden partition is 
fastened in and the packing renewed above in the same manner as below. The cover 
is then laid on the top, and when two boxes are ready they are placed in a wooden 
crate, made large enough to allow a space of 3 inches on all sides of the boxes. This 
space is filled with hay to protect the eggs against changes of temperature, and, the 
cover being put on the eggs, they are ready to ship. In the middle of the crate an 
open space about 4 inches in depth is left, between the two boxes of eggs, for ice. 
As soon as the crates arrive at the railway station this space, as well as the top of the 
crate is filled in with ice. . Recent experiments show that salmon eggs can be packed 
and safely transported to considerable distances when they are first taken. 

REARING SALMON FRY. 

For many years it was the custom to plant the fry as soon as they 
had absorbed the yolk sac, a period of about 30 days. A few thou- 
sands were sometimes raised to the fingerling, yearling, or adult 
stage, more as a curiosity than anything else. No particular diffi- 
culty was experienced in raising these fish, but the expense entailed 
in feeding them for a prolonged period, and the impossibility of doing 
so unless large ponds were constructed at great expense for the pur- 

a A Manual of Fish-culture, Based on the Methods of the United States Commission of Fish and Fish- 
eries, revised edition, p. 14. Washington, 1917. 
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pose of holding them during the feeding period, prevented the general 
adoption of the rearing system. 
For some years certain fish culturists and others had contended that 

the planting of fry just after they had absorbed the umbilical sac was 
an economic mistake, claiming that at this age they were weak and 
comparatively sluggish in their movements, and would fall easy prey 
to their numerous fish, bird, and other enemics. The late Robert D. 
Hume, who built and operated a hatchery on the lower Rogue River, 
also one on the upper Rogue River, which the United States Bureau 
of Fisheries operated for some years, was one of the first to take up 
the rearing of salmon fry on any scale. 

In time these objections bore weight, and a few years ago the con- 
struction of ponds in which fry could be held and fed until they had 
reached a size which would insure them at least an even chance for 
their lives was undertaken all along the coast except in British 
Columbia, with the result that to-day there is a pona capacity for 
about one-half of the total capacity of the various Matcheries 

Most of the nursery ponds have been constructed near the hatch- 
eries and usually comprise oblong trenches dug in the earth and walled 
with cement and stone. 

In Oregon the State authorities found that the best results in pond 
rearing were obtained by using creek or natural ponds, which were 
made i placing dams across the small streams in the vicinity of the 
hatcheries. When first taken from the hatching troughs the fry are 
placed in the artificial ponds until the danger from spring freshets in 
the small streams is over. They are then transferred to the natural 
ponds, where the continual flow of fresh water, and the logs, rocks, 
etc., which provide shade and shelter, afford more natural conditions, 
and in which the natural food of the fry supplements the artificial 
food provided by man. 

A big advantage in connection with the use of natural ponds is the 
comparatively small expense involved in providing for them as com- 
pared with the large expense involved in the construction of cement 
onds. 

i The young fry show when they are ready to feed by dar ing to one 
side or the other when small particles of food are dropped in the water 
and float past them. For the first few weeks they should be fed 
regularly and as often as six times a day, and the earlier in the day 
the feeding begins and the later it continues at night the better. 
Two hours after feeding they will be found to be ravenously hungry, 
and as they grow much faster for frequent feeding great care should 
be taken to see that they are well fed. If not fed sufficiently they 
will bite at one another and cause more or less mortality among 
themselves. 

FOOD. 

In feeding salmon fry almost every conceivable food has been 
utilized. By universal consent liver is conceded to be the best food 
for the fry, as it can be ground finer than other foods and the blood 
which it contains is highly nutritious. At many places, however, it 
is impossible to secure liver, while its cost when available is generally 
prohibitive. 

The food used is generally that most available and which experi- 
ence has shown that the fry like and upon which they thrive. 
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In Oregon @ it has been found that the extremely young fry thrived 
on a mixture of ground dried salmon and mush (composed of mid- 
dlings and other wheat products). Milk curds from near-by cream- 
eries also proved satisfactory. The older fish are fed on ground 
smelt, lampreys, spent salmon, both dried and salted, and offal from 
the canneries, some loose and some packed in 1-gallon cans. An 
excellent food is broken-up ice-cream cones. This latter food also has 
the advantage of not sinking to the bottom and thus polluting the 
water: and because it floats at the surface the surplus can be lifted 
out with a dip net. 

SALMON SOLD AFTER STRIPPING. 

For many years it was the custom after the eggs had been stripped 
from the salmon to either give the carcasses to the Indians or to a 
them. In 1917, under stress of the great demand for fish caused by 
the war, L. H. Darwin, fish and game commissioner of Washington, 
after an analysis by chemists had shown that the flesh was whole- 
some food, offered for sale, at a low rate, these spawned-out fish. 
The offer was accepted by several of the cities of the State, some of 
which established municipal markets at which these salmon, as well 
as other food products, were offered for sale at prices ruling lower 
than those in the commercial markets. It is probable that the 
economic utilization of these salmon will be permanent, and will 
prove a source of considerable profit to the States which sell them. 

SALMON HATCHERIES ON THE PACIFIC COAST. 

Below is shown a list of the salmon and steelhead-trout hatcheries 
operated on the Pacific coast during the year 1919: 

U. S. BUREAU OF FISHERIES. STATE OF CALIFORNIA, 

Alaska: Sisson. 
Afognak. Brookdale. 
Yes Bay. Price Creek. 

California: Ukiah. 
Baird. 
Battle Creek. STATE OF OREGON. 
Hornbrook. 
Mill Creek Wallowa River. 

Oregon: McKenzie River. 
Clackamas. Salmon River. 
Applegate. Bonneville. 
Snake River. Santiam River (eyeing station). 
Rogue River. Klaskanine. 
Upper Clackamas. Willamette River (eyeing station). 

Washington: Eagle Creek. 
Baker Lake. Snake River (Idaho). 
Birdsview. Tillamook. 
Brinnon. Yaquina. 
Darrington. Siuslaw. 
Duckabush. Umpqua. 
Illabott Creek. South Coos, 
Quilcene. Coquille. 
Big White Salmon. Alsea. 
Little White Salmon. Rogue River. 

a Rearing and Feeding Salmon Fry in Oregon. By R. E. Clanton. Transactions, Pacific Fisheries 
Society, 1914, p. 91-94. Seattle, 1915. 
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STATE OF WASHINGTON, 

Chambers Creek. 
Chehalis. 
Chehalis No. 2. 
Chinook. 
Dungeness. 
Ellwah. 
Green River. 
Green River No. 2. 
Nasel River. 
Nisqually. 
Nooksack. 
Nooksack River, Middle Fork. 
Nooksack River, South Fork. 
North River. 
Pilchuck. 
Puyallup River. 
Samish. 
Skagit River. 
Skokomish. 
Skykomish. 
Snohomish. 
Stillaguamish. 
Kalama. 
Lewis River. 
Pateros-Methow. 
Tahuya (eyeing station), 
Wenatchee. 
Tilton River. 
Wind River. 
Humptulips. 
Willapa. 
Willapa No. 2. 

DOMINION OF CANADA, 

Granite Creek. 
Pemberton. 
Harrison Lake. 
Stuart Lake. 
Skeena River. 
Babine Lake. 
Rivers Inlet. 
Fraser River. 
Anderson Lake. 
Kennedy Lake. 
Cowichan Lake. 

PROVINCE OF BRITISH COLUMBIA. 

Seton Lake. 

BRITISH COLUMBIA PACKERS ASSOCIATION, 

Nimpkish Lake. 

ALASKA (PRIVATE HATCHERIES), 

Alaska Packers Association: 
Fortmann. 

Northwestern Fisheries Co.: 
Quadra. 
Hetta. 

North Pacific Trading & Packing Co.: 
Klawak. 

GENERAL STATISTICS. 

Distribution of fry, etc—In the next table is shown by years and 
species the distribution in Pacific coast waters of fry, fingerlings, 
yearlings, and adults from 1873, when the first hatchery began oper- 
ation, to 1919, inclusive. The figures on fingerlings, yearlings, and 
adults are not as complete as could be wished, this being due to cer- 
tain of the State fish commissions not separating them from the fry 
in the published results. 

The table shows the enormous total of 7,990,416,264 fry and 
275,093,097 fingerlings, yearlings, and adults as having been deposited 
in local waters since the inception of the work on this coast. Of 
these nearly one-half were sockeye, or red salmon, followed by chi- 
nook, or spring, coho, or silver, dog, steelhead trout, and humpback 
salmon in the order named. 

This table does not show the large number of eggs, fry, etc., shipped 
from the coast hatcheries to other sections of the country and to 
various foreign countries. These appear in the tables shown under 
the various States, Provinces, and Territories. 
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FIG. 43.—UNITED STATES SALMON HATCHERY, YES BAY, ALASKA. 

FIG. 44 UNITED STATES SALMON HATCHERY, AFOGNAK, ALASKA 
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FIG. 46.—CHEHALIS HATCHERY, WASHINGTON FISH AND GAME COMMISSION, 
SATSOP, WASH. 
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DISTRIBUTION OF SALMON IN THE Pactric CoAsTaAL StreEAMS OF NortH AMERICA, IN 

Chinook, king, or spring. 

Year. 
Finger- 
lings, 

yearlings, 
and 

adults. 

SPECIFIED YEARS. 

— 

Humpback, or pink. Coho, or silver. Chum. 

Finger- Finger- 
lings, lings, 

Fry. yearlings, Fry. yearlings, 
and and 

adults. adults. 

Finger- 
lings, 

yearlings, 
and 

adults. 

Fry. 

1873.... 
1874.... 
1-7 

56,773,351 
33, 974, 064 
36, 563, 138 
73, 852, 120 
75, 558, 339 

161, 530, 963 
143, 714, 117 
167, 745, 494 
124, 578, 390 
135, 447, 179 
88, 188, 707 
97, 361, 532 
80, 570, 265 

101, 810, 515 
112, 008, 886 
133, 271, 477 
149, 666, 221 
151, 649, 595 
96,975, 725 

133, 102; 069 
67, 908, O11 

1918... 
1919... 

Total. |2, 438, 054, 687 

teen eee eee 

D5 OOO Naive sccesadthetiesectsn. 

at Leer ery 968000 [ii rac- 2. 
Tatiana 910, 000 

B07 150 |e ae Set Noe dea eo ces 
Weds setgscoa OS 487 | ico ccet ce 

TAO GO0 Pesci As sccdlacce. we MO os 
13, 925,108 |5- ccescce 
20, 047,935 |........... 
41, 496, 028 [eco res cocce 
34, 460, 291 |. 
93, 894, 026 |. 
BU, THE, AAD Bo alsa. . Seance 

122, 980'| 47,356, 449 300 
ae eels 44, 426, 380 |..........-| 8,120, 000 
2,165,797 | 54,108,557 |........... 4, 342, 350 

16,949 | 50,648,674 |........... 7, 805, 000 
295 | 45,863,952 |".......... 8, 607, 500 

11, 700 | 52869; 759 |__......... 13, 435, 750 
1, 405,860 | 66,087,446 | 116,300} 4,6847950 
SERPS 79, 313, 839 |...........] 35,792, 440 

9, B71, 711-|. 67, 682,576 [un socsccec 16, 623, 984 
9,875,745 | 92,926,831 |........... 63, 088, 372 84 

26, 070, 128 | 56,647, 147 | 5,543,712 | 63,390,798 | 1,000,000 | 15, $42° 627 | 2,915,000 
27; 060,581 | 17,828,235 | 4,663,560 | 26,133,925 | 7,014)580 | 4,953,000 | 7/449, 030 
22) 384’ 610 | 55,697,111 |10, 148,815 | 82,020,140 |.......-... 22° 159) 186 ' 47736, 000 
58, 007, 670 | 32, 207,426 | 3,286,580 | 26,772,025 | 4,524,560 | 5,426, 369, 958 

150, 527,774 929, $48, 490 24,319, 267 |408, 815,854 |12, 539, 140 |170, 499, 653 |15, 469, 988 
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DISTRIBUTION OF SALMON IN THE Pactric CoAsTAL STREAMS OF NortH AMERICA, IN 
SpecirieD YEARS—Continued. 

Sockeye, red, or blueback. Steelhead trout. Total. 

Year. i Finger- “ Finger- + Finger- 
ngs, year- ngs, year- ngs, year 

Fry. lings, and Fry. lings, and Fry lings, and 
adults. adults. adults. 

Ligsehe ree 520, 000 
Sete Sec Vien 850, 000 |. - 
Bea ba nse 2, 250, 000 
Peiehs ete LER 2,000, 000 
whan bmeceastes 2,550, 000 
BAA el nek ay 2,582, 620 
ia Sere a 5,376, 500 
i mele Seales | 4,059, 290 
en deb aeencene 4,974,790 
Et Seeeeeaeee 3,991, 750 
fe ee a 600, 000 

1, 800, 000 1, 800, 000 
2, 625, 000 2,775, 000 
4,414,000 4, 614, 000 
5, 807, 000 ; 8,397,000 |--- 
4, 419, 000 | 12, 587, 000 
6, 640, 000 11, 890, 475 
3, 603, 800 12, 872, 800 
6, 000, 000 10, 299, 000 
6, 274, 000 17, 099, 950 
8,504, 000 17, 565, 400 

11, 681, 000 19, 049, 000 560, 000 
15,868; 0008 hoc se-es eae 1078080) S50 ess ee 41, 556, 841 807, 150 
135374440 eee eee 624000) Eaeee eee 50\080;,672)j/ec-soe seems 
2059165000) aac nee ee ee 650" 000)|S-2eceeeaeee 955,250; O76) 2eaaeme seers 
1561 000M Saseeeeeeeee BA625 pl aeakeetcewee LP REVER IG: Boocdaeescee 
205590 x00) sae eee eee QF 061 560n Seen eee 895852 48R|CReuae EDA ae 
19° 900625311 ence eens 1i700%326) eee sees 94, 699, 932 1, 668 
PG ON ON 258 saescene 362435048) Nae 201148 581s|s--ee eee 
80) SSE 780)" saan amen 4,509, 641 37,033 | 213,939, 500 37, 033 
OPM O 200 8 see ean ae a, 2076920) |baee-oe eae. 260;864; 9065 sseossneeee 

ee eae ad EBM | 119;963, 200 2222552 6-252|| (38055675: he.c 22228. |) 20852967484) ee eee 
39) (037 4dou ceeee seam 6,725, 965 24,383 | 458, 104, 140 147, 663 
598. OLS RA50l | eee ee ee ee 5NG29: 403) pero oes 412-996; 968 (je 4. -seeseee 
250 p28 <dnbwlie cleee moles BE S87, Gail [be esas 462,184,874 | 2,165,797 
300 25 161 4Gules Sees nae SETOS 778) |ee cee nek to 394, 097, 305 16, 949 
30692155795) |neemenneeees 113685446" |eec oe eons 561, 668, 565 225 
D5 7 A6oN40 7s pe eee eee 14hGO5C Tilt ee eee ees 419, 795, 138 11, 700 
324 25.1 G8nl becomes 12,710, 382 177,790 | 548,824,521 1, 699, 950 
DAD TAG 4060) aes sees 16654" 906) Ses ee ese 485,918,028 |........--.- 
261: 365.7510] Uanen ees Tl! 719: 558) Cee gee cae 530,349,190 | 2,571, 711 
198,910,010 | 8,369,830 | 22,942,900 |............ 535,401,818 | 18,245,575 
256,582,879 | 15,292,732 | 18,952,136 | 3,480,092 | 563,065,182 | 54,301, 664 
215,853,504 | 12,305,953 | 15,241,720 | 1,887,950 | 376,986,109 | 60,381, 654 

| 155,043,461 | 12,705,285 | 18,480,440 | 3,520,420 | 466,502,407 | 53, 495, 130 
62,397,320 | 14,299,960 | 17,755, 206 135,500 | 212,465,988 | 80, 624, 228 

sencese ease 3, 835, 069, 259 | 62,973, 760 |208, 128,321 | 9,263,168 |7,990, 416, 264 | 275, 093, 097 

Output of United States Bureau of Fisheries hatcheries.—The next 
table shows by years and species the combined output of the various 
hatcheries of the United States Bureau of Fisheries on this coast. 
The greater part of the egg output was to various State hatcheries 
on the Pacific coast, more particularly 
of California. The total figures show that since the 

those belongin to the State 
ureau began 

operations on this coast it has distributed 1,173,825,343 eggs, 
2,063,076,832 fry, and 281,317,294 fingerlings, yearlings, and adults. 
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Ovurrur or Pacrric Coast Satmon HarcHertes OwNepD By THE U. S. BuREAU oF 
FIsHERIES, 1872 ro 1919. 

Chinook, king, or spring. Coho, or silver. 

Finger- Finger- 
Year. lings, lings, 

Eggs. Fry. yearlings, Eggs. Fry. yearlings, 
and and 

adults. adults. 

hy SOROGO een coe cee tac cm |eate cece s.<| 
TARE eet Re ee os ah ss sacke TEAQOS O00) eee fae ecsenee| see neee eae! 
Gye ke 4,155,000 BAU, OUCn EE eeise amiss ci 
ivi eS re 6, 250, 000 1,750 
10. (pg aoe eee 5,065, 000 1,500 
Lyi Ee ae OE Se 4,983,000 2,000 
ity ce lf ee ie eS 7,810,000 2,500 
iyo See EET ee 4, 250, C00 2,300 
TST) Ee 2 2 Tae 3, 800, 000 2,000 
Hee foene Sune (ey Bale 4,300, 000 3, 100 

3,991 
776 

6, 000, 
2,860 
5,678 
1,647, 
5, 290 

651, 500 280, 000 
500, 000 690, 00C 

BAAs OOO) heen? 5 LOO) \ Eclat e alee oem ome 
9, 828, 095 
SOR OG tl ees = AAS Oe Be es Se eee 
OFS66 S66. bate es cote cet coon |b coe ese eens 

TAZORTAOBAD | REE Bee fares OWE Le 146, 824 
11, 615, 036 7, 987, 107 1 G68) (Rte hee once 302,041 
19, 446, 410 29,840; 308 [Pee ct ok atc ent eeiae come 424 530 Sec oase cee on 
16, 160,177 23, 845, 956 250 680, 800 SIS S12, Stet s tee 
75, 217, 354 8D, COGS O88) lee sats -sc ate sce sees <eeste 3,984, 645) |S canacoce en 
96, 055, 765 21; 6205292) 5.2550 <5 5.2 107, 000 QF S2E 51S) |e oenntose ets 

115, 648, 145 20, 797, 543 123, 118 239, 180 6,445, 574 300 
78: 587,706 || 17, 567,002 Iie we... - = 760, 000 3° 6868952) | oes ose 
68, 520, 550 24,998,185 | 2,165,797 296, 000 13, 420, 714 57, 932 
38, 859, 265 20, 177, 286 16,949 272, 000 DF ATO S005 oo aaetamiae See 
38, 306, 709 15, 682, 064 225 275, COO 105888; 0250s 855-5 ose. 
37,314, 514 16, 659, 684 211,700 | 2,391,900 6,210) 296 Woes owe see 
36, 837, 550 31,040,893 | 1,405, 860 52,000 12 5900,824:\| oo oc sone 
58, 296, 873 DopALI 423) |SERCE Re we = ate 202, 000 13,952,963) |. 2252.20.04 
31,032,645 48, 895, 607 5, 582, 796 95, 840 24,619, 456 27, 258 
25,751,005 53,612,056 | 9,604,985 111, 200 24,018, 355 267, 662 
20, 622, 340 57,870,714 | 22,982, 655 198, 500 8,124,334 1, 469, 507 
7,191, 200 16, 404,404 | 27,858,026 |............ 4, 403, 700 4,662, 960 
18,074,900 65028, 918) || 63,176,244) ese es. oe 280, 300 10, 504,115 
12,782, 500 389,002 | 34,088,150 |..-.....---. 7,544,020 1,291,730 

Poralt 22 528.2 30c 967, 351.733 601, 720.170 |167, 775.573 | 5, 681, 420 162, 200, 940 18, 841, 464 

Chum. Humpback, or pink. Sockeye, red, or blueback. 

Finger- Finger- 
Year. lings, lings, 

Fry. yearlings,| Eggs. Fry. yearlings, 
and and 

adults. adults 

TOT oe SR Seas |e le 2 Oo ee (i eee eae 
MIN hid | baschees! Bon cbs sich. dota tel. yaaoac! tect Ail. 28! 
cee eee aan | eee Se oe cee tna eelete sas sce [a-—esomees 
sige a Pale ac BCR Sys e eg Ee ra28)| b5 Seek ee ben) ie ee Poa molar 
MIA AEE ees er Nees SB on lk Bibcicmet <= 176;,597 [n= s-ascenas 
AP EReee mas | eee aren [eons me oon leein Soles oor |lncwcc cis co. 0|sclemepiciaca 
LODB P.a3-12 2352/52 ee 2,000 969,990 |......----. 880, 000 9,923,680 9,500 
TNE call hgagehe ae eee al econ 8) pet a dips |e Seana (Es oe as | 58, 835, 055 
Lee eed eee eas © 502,000 | 6,764,762 75,000 69, 883,305 
Ne a ee IEE ok ca feck «ae eecan 10,000 100, C00 93,408,496 
TAU tee abl Pane EE LES SSR gg he OA 1,751; 7401 |S eee ee eae 146,081,595 
ih eee 911, 650 100, 000 460) 150 ga k Sekoe alo bb oietaete webs 100, 490, 900 
pt) ly eae 2,495,000 3, 271, 740 | 2,566,325 2,000,000 91, 422,273 
1913/23 Oy are OOO! Sees SUI SGE 8). Wests 1,880 2, C00, 000 78,724,900 
1914. 8, 672,735 13, 260,000 |37, 648, 422 6,020,000 | 53,071,574 120,000 
1 eee 35, 504, 707 14,500,000 | 7,153,500 155, 000 46, 282, 691 8,416, 405 
19167: .23 21,500, 944 , 000,000 | 6,106, 400 3,100, 000 90, 988, 566 2,666,308 
TOL] - 2 2t)14,40a,500 | @0L4;580 [on . wes - 2 165, 000 2,000,000 84,152,825 2,145, 953 
1918: 5% 52 9 SO2E 145s: ee ieee Rk dea bes os 2,132, 831 , 736, 18,000, 000 67,591,200 | 12,705,285 
1919. .... 4,544,000 | 4,524,560 |10,062,000 | 5,426,500 | 369,958 |101,981,000 | 48,393,000 | 25,959,960 

Total.|117,403,481 12,539,140 |48, 697,740 |71, 314,097 |14, 643,823 |136,311,000 |1,072, 544, 583 | 52,033, 411 

a Operations suspended from 1884 to 1888, both inclusive. 



918 U. S. BUREAU OF FISHERIES. 

Ovurrut oF Pacrric Coast SALMON HaTcHERIES OWNED BY THE U. S. BurREAU 
oF FisHEeRies, 1872 ro 1919—Continued. 

Steelhead trout. Total. 

Finger- Finger- 
Year. lings, lings, 

Eggs. Fry. yearlings, Eggs. Fry. yearlings, 
and and 

adults. adults. 

DRT De Kio. So ctecietemit cise act |Nemecee aoe a lea cecacecn en eects erence 30 000 oo. a aeeie mse cela oa eee eee 
B78 ae ek ais tia creicix 2o| Siero neers eee eee ees eee aes mere 1,400,000) | 552 so Seca eeee ae eee eee 
DSTA ee en eewscetccace ce | cjaisiniaisis = eiotel in tite che sinlanoelatee etoleeepsareic 4,155,000 850 (C00 ocrc.- c= eee 
Lge Cab ccs aoe ecre a nee Ieee ORE REA al Remrmerrred a bin hha mk snes 6, 250, C00 1, 750500085 .52-o2eee 
GY GAS cneee aHeoce ee aeee | seaetecmmccule easelcme melee cece 5,065, 000 1,500; 0004525... eee 
US Te RE ace Seen ote seca em | Petje eee aia| Smee eee eaeeeeeeae 4,983, 000 2,000; 0003 seem eee 
VS 7S pike cha. le Tee | Stave,stelnis.n: aie tei| Ses sie ccosicicre ml te cee eect 7,810,000 2,500) COON Seee ape seeee 
RTO ee eee seh oes cnet eee 5 eee Wee onesie ce eno ee meee 4, 250, 000 2,300; 000i Saacese eee 
TSRO Meee a eeprom wean Id ea ee 3 |ergie aloe clot Pee ote eicis cic 3,800, 000 2,000; 0005 seems 
Tye Gs aaeone sHee Be BHnE Bea eseereacsee i sie ig pam cele eer koe ese 4,300,000 3, 10050000) 53 -oeeeeeee 
Bee oA HO SS «cma cicja cin cath ae mina es ae eica oe iape alain ea eatnee ete amie ealcisine tials clei, ais 35.991 ,,750)|. .-cceeeeee 
1 ESRC EOE Ree eas nae anche Eee mesa ie asain ACCS oe 5 1765125 | occceee eee 
RSQ iat. lek Meee ee cae WIN he ae Inne © 2 eR GS en ed 3, 450, 000 6,000,000 |... cua 
NRGOOs cca aceiae oasis ierctarte = am iciete le merece trainee ele asia ears tee oecte sie 2,554, 000 2860 4750 |e ccerneeee 
TRON: ec ciles PRMI AS Shes BOS oe Ms ae of le cco iicinepstareds | Ate abemre emia 3, 688, 000 5678; 525) |S -eeeeeeeee 
DOO Ce oct NMS Sedat ace a necieaie ant | Saeccmecs, bl tee aeeeee 2,902, 000 15\647,, 900!) Soe ascents 
1 ROSE ces Ne Mba ecec eel sec) sence seemaer [debe eetecm tl Wem oie ce ctr 3, 530, 000 5,290, 100,|...555-cmeee 
R04 lets Pee ee ovale 75, 000 308;'500)) | Bs een. 7,575,000 1,240,000) 3.3 >-ceseeee 
SOF era ct Nae ae ts forajnieyo 5c, <tal| aie aia. aietetelels 2 852, 500 332, 000 3,699,000 2,042, 500 892, 000 
W896 ns Sects wcecie sane sce 175, 000 107; 808), |i se -2 2 2,973,500 3,655, 658 557, 150 
TSO 7. Roe ae ehee eee cere eek 50, 000 251; 000) Race cenceeae 18, 282, 590 10,5383, 232) |- 5. seen 
ROS ae Se Les AS ee oe 60, 000 6505000) |Eet sete eecc 30, 665, 000 40,600, 698i). .ceeaeee 
1899 Saves ea Mobs sec er 159, 000 12 125; |eee eee eee 32,777, 000 9,378,491 |. onsets 
NOOO: Peace oe te. Soe k 415, 000 125; 000) |Se2 heen ee 7,826,000 25, 242, 0881)| .ccecneseees 
100M ee: erat Pee ee, 246, 000 65, 850 25,000 | 11,861,036] 12,189,451 26, 668 
1 LT ae epee = Sea oes eee 481, 0CO 1305 250) (Se sect ae 19,927, 410 33, 266, 088 ||-caneceeeeete 
MOOS eee t= Sok tre oes ocths s.<55 480, C00 702,700 285, 848 17,320,977 28, 362, 257 286, 098 
1004 Be raet Nstaniate oT 225, 000 93, 205 11,090 | 75,442,354} 43,116, 435 11, 090 
VOOR Pa se cessh he loeerenss ee 464, 400 507,205) eck ele ceene 96,627, 165 39, 298, 291 10,000 
TO0B ete teneh febea. poe 358,000 | 1,834, 485 40,383 | 117,127,325 | 39,971,272 173,301 
L907. see e yaae seem tee ai 200;,000) |e) 190) S05) ees erie te 79,597, 705 81,229, 404 | oo cermisinin cet 
TOOS. see oer pS fi OL 487, 725) |(4i 1 089; 596) Ete eg ba 69,881,275 | 116,156,562] 2,223,729 
TOOG sete cate Cane renen AS37251 O70" S71) | Mee eeen tone 39,714,990 | 124,737,078 16,949 
IGLOS Sie acee eens sl binis® 8005000) 1203; 5115226) (Bebe cece oe 38, 881, 709 177, 894, 650 225 
1h th PSs earn ay Se Ro eae ee 660; 000) }(/3, 826,439) |e sae eS 40,466,414 | 128,559,119 211, 700 
1G) Dine Seren aL Bet RS See 905,000 | 4,289,415 294,090 | 43,066,290 | 144,769,730 | 1,699,950 
IOUS coke EEE ee 1,330,000) /in4, 272) 225) |OE osteo 61,828,873 | .149, 850,391 |........--.. 
LOT Asch se Gye ergo 729) 000! |ic4: 022438) ban Cul aie. 51,137,485 | 176,930,232 | 5,734,409 
MOUSE Seto Sys aes cee 877,000 | 5,262,973 | 1,048,317 41,394,205 | 171,834,282 | 19,456,849 
TSG Be Seas Sas 8 eee a 1, 490, 000 841,600 | 3,676,805 | 32,410,840 | 185,432,558 | 34,710,275 
TO Yi CoMee Boome S aCe SHSBE 3,237,600 | 2,013,510 | 1,891,450 12,428,800 | 121,542,739 | 51,071,999 
TECTIA EN ae Ah etsy tes | 1,070, 000 103,000 | 6,854,785 | 37,144,900 | 86,728,394 | 96,976, 429 
1 TQS E ints seers ieee 7751 O00} | eee 1,148,000 | 125,600,500 | 66,296,522 | 67,382,358 

Totale. sen eon oS ee ne 15.783, 450 | 37,769,726 | 15.607, 768 |1, 173,825,343 |2,062, 952,997 | 281,441,179 

a Operations suspended from 1884 to 1888, both inclusive. 

ACCLIMATIZING PACIFIC SALMON IN OTHER WATERS. 

For many years efforts have been made by the United States 
Bureau of Fisheries and various State fish commissions to introduce 
Pacific coast salmon in eastern waters. In the early history of fish 
culture chinook fry were planted in almost every imaginable stream 
along the Atlantic seaboard, in various streams in the Mississippi 
Valley, and also in tributaries of the Great Lakes. In most cases, 
owing to the unsuitability of the water, the experiment was doomed 
to failure from the start. In the case of a few streams where results 
might have been obtained, the plantings were at long intervals and 
the fish were too small to protect themselves, while no effort was 
made by the State authorities to protect them. 

The most successful results with plants of chinook salmon have 
been obtained in Lake Sunapee, N. H., where it is now a not uncom- 
mon thing for anglers to catch chinook with rod and reel. 



PACIFIC SALMON FISHERIES. 219 

In 1912 about 10,000 chinook fingerlings from Columbia River eggs 
furnished by the United States Bureau of Fisheries were planted by 
the Massachusetts Fish Commission in Lake Quinsigamond, and 
during July, 1914, about 20 months after they were hatched, over 
600 salmon, according to a member of the commission, were caught, 
ranging from 14 to 5 pounds each. 

Other plants have been made since in Lake Quinsigamond and 
other lakes and ponds, with fairly satisfactory results, and the 
ultimate outcome of the experiment is awaited with much interest. 

The most successful effort in this line was initiated by the United 
States Bureau of Fisheries in the fall of 1913, when it transferred 
from its hatcheries on the Pacific coast to those in Maine 13,240,000 
humpback-salmon eggs. These were followed by a second shipment 
of 7,022,000 eggs in the fall of 1914, a third shipment of about 
7,000,000 eggs in the fall of 1915, and others each year since. These 
eggs were hatched out and the fry planted in various selected New 
England streams where the conditions seemed favorable. 

arly in August, 1915, a female humpback salmon 224 inches long 
and weighing 4 pounds 3 ounces was taken at the Bangor water- 
works in the Penobscot River. Shortly after a male fish of about 
the same size was taken in thisriver at Orland Dam. A little later 
agents of the Bureau captured 20 alive near Bangor, and about 
3,000 eggs were obtained and fertilized. 

In Dennys River, in Maine, during the period between August 15 
and September 24, local fishermen caught a number. Since then 
they have been running regularly each season into certain of these 
streams. 

The chinook salmon has also been acclimatized in the waters of 
New Zealand. They were first introduced in 1900, and eggs were 
imported for six years in succession. A considerable annual run 
now enters those rivers in which the salmon were planted. 

In 1908 the United States Bureau of Fisheries initiated an effort 
to establish a run of sockeye salmon in Grandy Creek, a stream in the 
immediate vicinity of the ‘Birdsview (Wash.) hatchery of the Bureau, 
and one which had not been visited by this species. The first fish, 
numbering 64,000, were planted in the creek in 1908. Four years 
afterwards, in September, 1912, the first sockeye salmon entered the 
hatchery trap in Grandy Creek, and from them 222,000 eggs were 
secured. In 1916 the water in the creek was too low to permit the 
ascent of salmon until September 26, when its level was slightly 
raised by local rains, and a few fish immediately entered it and were 
taken in the hatchery trap. The eggs secured from the small number 
available amounted to 24,500. The 1920 run is being awaited with 
much interest. 

In 1916 L. H. Darwin, commissioner of fish and game for the 
State of Washington, began an experiment looking to the stocking, 
with sockeye salmon, of the Samish River, a stream debouching in 
Puget Sound, and in which this species had not hitherto been found. 
The parent fish were obtained from traps and transported alive in 
crates to the Samish State hatchery, where they were held until ripe 
and then stripped and fertilized. After hatching, the fry were 
planted in the stream. A few returned in 1920. 
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CALIFORNIA. 

HISTORY. 

The first fish-cultural station on the Pacific coast was located on 
McCloud River, a stream of the Sierra Nevada Mountains emptying 
into Pit River, a tributary to the Sacramento, 323 miles eae due 
north of San Francisco. The site on the west bank of the river, 
about 3 miles above the mouth, was chosen after investigation of a 
number of places on the Sacramento, by Livingston Stone, one of 
America’s pioneer fish culturists, and the station was named Baird, 
in honor of the then Commissioner of Fisheries, Prof. Spencer F. 
Baird. Although the season had nearly passed when the station 
was sufficiently advanced to handle eggs, 50,000 eggs were secured, 
and while 20,000 were lost, owing to the excessive heat, the remaining 
30,000 were shipped east, all of which were eventually lost but 7,000 
fry, which were planted in the Susquehanna River, in Pennsylvania. 

The main object of the hatchery the first few years was to secure 
eggs to ship to the East for the purpose of introducing Pacific salmon 
in the waters of that section. The commission early made an agree- 
ment with the State of California, however, under which the latter 
at first paid part of the expense, and the commission hatched and 
planted a portion of the take in the McCloud River. Later, part of 
the eggs were turned over to the State, which hatched and planted 
the salmon in local waters. 

In 1881 the station buildings were washed away in a freshet, but 
were immediately rebuilt. From 1884 to 1887, both inclusive, all 
operations were suspended. 

In 1889 a hatchery was established at Fort Gaston, on the Army 
reservation in the Hoopa Indian Reservation in Humboldt County, 
but it was not put into operation until 1890. As the reservation 
was abolished on July 1, 1892, the commission took complete charge 
of the plant, and in 1893 established a tributary station on Redwood 
Creek. The same year Korbel station was established about one- 
half mile above Korbel, on Mad River, in Humboldt County. Owing 
to the lack of money this station was closed in the fiscal year 1896, 
but was reopened during the fiscal year 1897. 

That same year the commission erected, on ground owned by the 
State, a hatchery at Battle Creek, in Tehama Coit and also took 
charge of and operated the hatchery erected at this place by the 
State fish commission the previous year. Under the terms of an 
agreement the commission was to deliver to the State as many eyed 
spawn as the latter could hatch at Sisson, its own station. 

Owing to their inaccessibility, the Fort Gaston hatchery and its 
substations were abandoned in 1898. The same year an experi- 
mental station was established at Olema, Bear Valley, in Marin 
County, whence eggs were transferred from Baird station, hatched 
out here, and planted in Olema Creek in order to see if they could 
not be domesticated here, where they had not been found pre- 
viously. 

During the fiscal year 1902 a substation was established on Mill 
Creek, a stream which has its source in the foothills of the Sierra 
Mountains, in the northeastern part of Tehama County, and empties 
into the Sacramento River from the east about a mile above the 
town of Tehama. The eggs are retained here until eyed and then 
shipped to other hatcheries. 
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As stated above, the State aided the work of the United States 
Fish Commission in a financial way and also by hatching and dis- 
tributing the eggs turned over to its care. In 1885 the State legis- 
lature passed a bill authorizing the establishment of a hatchery of 
its own, and the same year such a station was built upon Hat Creek 
about 24 miles above its junction with Pitt River, a tributary of 
the Sacramento River. As the work of the first few seasons devel- 
oped that the location was unsuitable, the hatchery was removed 
in 1888 to Sisson, in Siskiyou County. It is now known as the 
Mount Shasta hatchery. The work of this hatchery was to handle 
the eggs turned over to it by the United States Fish Commission. 
It was almost doubled in size in 1917. 

In 1895 another hatchery was built by the State near the mouth 
of Battle Creek, a tributary of the Sacramento River. In 1896 and 
1897 this hatchery was operated jointly by the State and the United 
States Fish Commission while awaiting the appropriation of money 
by the commission to purchase it from the State. 

In the fall of 1897 a hatchery was established by the State at 
Grizzly Bluff, on Price Creek, a tributary of Eel River, in Humboldt 
County, and in 1902 this hatchery made the first plant in the State 
of steelhead trout fry. In 1916 it was moved to a point on Eel 
River near Fort Seward. 

Santa Cruz County has had a hatchery at Brookdale for a number 
of years. In 1911 it was leased to the State and operated by the 
latter during the seasons of 1911 and 1912. In 1913 the State gave 
up the lease and entered into a contract to purchase the eggs pro- 
duced from this hatchery. The price agreed upon was that the 
State commission was to pay $1.50 per thousand for the eyed steel- 
head eggs, up to the number of 2,000,000, and $1 per thousand for all 
eggs up to 3,000,000, provided that the eggs were collected and eyed 
by a skilled fish culturist and would pass inspection before they were 
accepted. In 1916 the State leased the plant for a term of years. 
A hatchery was established by the United States Bureau of Fish- 

eries at Hornbrook, on Klamath River, in 1913. At first this hatch- 
ery was devoted to rainbow-trout work, but later the collection and 
distribution of silver and chinook salmon was taken up. 

During the fall of 1911 the State established an experimental 
station at Sacramento in order to carry on a series of experiments to 
determine whether the eggs of the quinnat salmon could be success- 
fully hatched and the fry reared near the city of Sacramento. Of 
the fish hatched at this station 50,000 were marked. 

Nearly all of the fry that were liberated in the Sacramento River 
were floated in a screen cage by boat into the middle of the stream 
and there released. N. B. Scofield took 500 in a floating box down 
the river, where they were held and fed for several weeks in brackish 
and salt water. They were apparently not affected by the changes 
in the salinity of the water. 

Experiments were carried on until the summer of 1913, when 
they were abandoned due to the killing of the embryos by the min- 
eral substances in the water used at the station. 

During the fiscal year 1912 the Mill Creek hatchery of the United 
States Bureau of Fisheries was operated by the California Commission. 

Some years ago the town of Ukiah, Mendocino County, estab- 
lished a hatchery 1 mile from the town, and on Russian River. 
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For some years it was operated as a trout station, but eventually 
became an important steelhead hatchery. It was not operated in 
1913. In 1914 the State Fish Commission collected steelhead eggs 
at the Eel River dam of the Snow Mountain Water & Power Co., 
and having secured permission from the town of Ukiah, hatched 
them out in its hatchery. 

As the Hornbrook hatchery on Klamath River was on private 
roperty, the United States Bureau of Fisheries in 1915 removed the 
Pail from the old location on the south side to property owned 
by the Government on the north side of the river. 

In 1915 new hatchery buildings were erected at the Mill Creek 
hatchery. 

OUTPUT. 

The following tables show separately the quantity of salmon eggs, 
fry, fingerlings, yearlings, and adults distributed by the United 
States Bureau of Fisheries and by the State since the inception of 
the work. The large quantity of eggs shown by the Bureau represents 
largely the eggs supplied to the State, which hatched and distributed 
them, and eggs sent to other States and to foreign countries. 

Ovureut or HATCHERIES IN CALIFORNIA OWNED BY THE UNITED STATES BUREAU OF 
FISHERIES. 

Chinook. Silver. 

Year ending June 30—a Fingerlings, Fingerlings, 
Eggs. Fry. yearlings, Eggs. Fry. yearlings, 

and adults. and adults. 

LO ZS Le eet ee ste cence ee 30; 000!) Sen citijstes 2) Secmiciesciedaclleoaeleicmeciehe lest < emcees ee | Seen . 
W878 sis. dase erjeSs sats hi se sas 1400; 000) sess cj22. st Soh. All). -o SAE Te ee eee 
Of ee dee Te arte ao 4,155, 000 SHO} O00 Nee cede fc esnecreeR cule aeeee otal Eoee eee eee 
ESTO Sia? Paes Bue See 6, 2505 COO! I, 503000) | 22 PE RARE | ar ee Se So Sd SS le 
YUAN en See eee Cre ease secede 5, 065; 000;| «1,500; 000.) -. fo. Soe 228 | ge coe ses See ee a ee 
WBA sose ese ere cemise ee see 4,983 (00071) "25000000 Foe 28 cn cmp ooctectee costed bee ceen eae een eee eee 
IS7Sise secs ccens aches S eC d- octetels 381050005122; 500! O00) | Sra. jgi5 2. |OREE EE SEER) SPST ses tee 
STO Me neers ese nec seen 4,250; 00001 2300/0000) 22. oo odo. elon. eee c ye || Seca ee See 
VSQ0 cap seee slate. LST eed COOKO0O: || 25000) COON PE SUS ek, | See oe nae ee ee | Seaeeaeceee 
AL G.S a SORE Boe eae eee Bees 4,300,000 | 3,100,000 
USSQAG hc Messe ces fe cheemcnealseecasanossis Bj 90E 750 Vince canteen Seciiece ca bodl hes sete o ace Aaa eee 
1888 sss 2b oe Ase epet SF sone se Boe TMG 129 PLE SERS eee eRe ee EA Re | LEE ee eee 
A SSQTUM ees tee aise nee 3, 45051000) [17 500; (OOO s5 Sc fal Scares ole lle ne It 3 eee 
TRGOwe as et Mee che 1, 554, 000 SESOOOM IL 5 ete Stan eS ANC ee 
LSD Tee ee Lie ee eee 2, 988, 000 Wig Q00),1 2. oe paks Weanas ees sds. J Sarees! | eee 
19923 S250 Paseaucnse Pee eaaaeb 2 2,902, 000 815000 Nee com aac) aceee seetee lL =a. eper ace eee eee 
1 eee oe Or ee ERA 3,530;000\)|5 1190) 100°) Feet Sa eso kkh ee elihe ALLA Se eee 
I h233 2 eee ee ep (cs Se ars amet 7,500, 000 438 (SOON Rake eo Ba eee eee ee 280;.000))|\. celyae eaaee 
SOG 2S FTO, Ee eed eee 3, 676, 000 OCOSOOO re Mera hse AES eee ee 690, 000 560, 000 
US9G estan nce coe bees eae 6,170, 800 419, 100i) €ocee ws otis See Sento. cee s| Raa ee ee ee 
VEO TER Sache ccnceeecteemece eet USEZ3 2559081 OOO 5 A OU) | eee eke | eee eee 298,137 j|-caeeeeeee ee 
TOSS: ce sy Cire Fos eee lek 30,605,000 | 15,643,300 |......2..... Hlto=teiok ott ott los BR eee 
1899S sc cari ais Seloteise ae cere 27,,665;,000)| (39275 LONE ee cee ae Jia aave ate ieree ahs Me etch ore Saye! ootil c etaye eee eee 
cS eee BEAR SUSBSaeGerure 4 279295000! Iiitas Oba, COME see nme! ae [ein cio Sie Sak d | Neeriotavels iS | a aac aeneete 
ICY ON Re = ep ae ee 3, 934, 036 B89 CMON e eels See lee cee sectne fallen tote tates al ee ee 
GO 253 Seas Nees steer iets see 7 O80) 41 Oily 2 ldovoOUr oe sees 2 mae] eee aN In ee a a | =.7538 Sean 
W903 ce Fec= cpeled SH fehactgs sans se Z0ON CCT et als O18 06642 52 Ses Fs | CSE a ele eee Et 
1A:))) Waa ee kage ere 164,598) 354 2 S50) 130 eee ee ae olin bm, bo cvs ol ee ete 
AQOSP Sues. ZUM OS es ee 96 (025 76541946 661, 380. |24 te ee eee ence 0 Sh oo aoe eee 
OOO Seties ae Sec ee ice ee eee 1107, 905,945 | 3,496, 267 SSH see eS ose Whe lees otk ye eee: 
MOO TEM tae ase sce me ose econ. Oso (OsSLO' Ve OLAG ZOOL. Seas cere | aenee teres | tee acien oe eee ies ee sca 
19082542 eee. Afgeh ee fe tae! 1642990) 550! (43 :780/ 8555 1Ssoe. oye se eee Ti oa| se eee 
WQ0Q soos oic oiercin cscs sie seria e s/oeie'd nil! O2ahOy LOO aay OOO, OT RH |), gece ag nc alta ede Eel Saree eee 
TOTO r esos See See ote one 30/5892 46791) )'2, 286, 20710 Saco Sane Ee ke oe eo eee ee ee ee 
DOL ess sb oe Ss scboee sewers 33,364,514 | 3,666,061 |............ 2,289; 900). 33,2 Sek EEE eee 
OAR ee rac lan cence emetic 2056975550") 7752435325) (0 oon cca ac ect bossate< tse dloce ooceemere eee en 
TOUS E pee prgee Se etc cate ele 172 0920873))| 42,195,200 it. bee Te 100, 000 17/3204) 2 8 eee 
[ODA Sars wie stalsis toys eco meee 25,373, 645 5, 598, 349 3, 849, 991 95, 840 2,900;460))| ele eee f yeas 
OLS eos cena eee | 20,716,005 | 5,015,400 | 8,086,139 |............ 971,740 226, 162 
ROTG Ee: Seti: ie MO) eee | 19,622,340 | 9,940,950 | 11,938, 224 |.....2...-.- 2,169! 050))|| tb ee fee 
LQ 7a SR SES Ey a 7, 027, 300 800, 000 | 14,628,300 |...........- 50, 000 11, 000 
IOUS «cuss eeeees pn i jseetye a kel 4s 4215 GOO! |e sec. c ee ee LO, 6894000 2S EE SIS 23 AR ieee 
LOT ORs eka er mes ana eee | 11, 802, 500g ceuiaie 2 10, 287,800) |55.084.<2sce|sscaeasesec| tee eee 

Tobaliessces eee ieee (825, 864, 901 |117, 457,334 | 59,479,992 | 2,485,740 | 7,012,707 | 797, 162 

a The calendar year was used up to 1889. >’ The hatchery was closed from 1884 to 1888. 
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Ovurrut or HATCHERIES IN CALIFORNIA OWNED BY THE UNITED STATES BUREAU OF 
FisHeries—Continued. 

Steelhead trout. Total. 

Year ending June 30 —¢ Fingerlings, Fingerlings, 
Eggs. Fry. yearlings, Eggs Fry. yearlings, 

and adults. and adults. 

@ The calendar year was used up to 1889. 

107, 808 
957,000 
650, 000 

360,000 | 2,175, 808 332,000 

17) 580; 410 
11, 275, 777 
64,598,354 
96,025, 765 
107,905,945 

| 73,376,215 
64,990, 550 
32) 278, 265 
30, 539, 467 
35, 654, 414 

| 20; 697, 550 
17, 192) 873 

"| 25; 469) 485 
20,716, 005 

"| 197622) 340 

14) 421 900 
11) 802" 500 

828, 710, 641 125, 645, 849 60, 609. 154 

+’ The hatchery was closed from 1884 to 1888. 
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Ourreut oF HATCHERIES OWNED BY THE STATE OF CALIFORNIA. 

Year. 

Chinook. Total. 

Silver fry. mae 
Eggs Fry.a Eggs. Fry. 

520, 000 
850, 000 

2, 250, 000 
2;.000, 000 
2, 200, 000 
2; 500, 000 
2 300, 000 
2' 25” 000 
2) 420,000 
3) 9917750 

600, 000 
150, 000 
200, 000 

1, 290,000 
2) 168, 000 
1; 320, 000 
2) 798, 000 
2) 651,000 
3/941) 650 
7:76, 400 
3) 435,000 
15,283, 183 
18, 123, 000 

Pande Sis) Se 31, 476, 388 31, 476, 388 
21, 234, 000 21, 234, 000 
2; 536, 000 2) 536,000 
3, 239, 000 3,239; 000 

16, 852, 040 17,153,040 
20, 040, 487 20, 160, 487 
63, 632, 000 63,722, 000 
87,000,000 |. 87; 108, 000 

Se SAN sade SOE tS 8 105,815,920 |. 106,058, 920 
aa 7 linia awe als mega ODUM. 71, 619, 000 
ce eae lohae toc ce). 60, G19" 060 60,789, 000 
Sel auMlOame gn Bet 28, 000, 000 28,517, 000 
21 Aaa ee ee 28) 469, 745 29, 107,545 
fo Io¥M es ae ee: 29, 657, 263 33, 576, 273 
bias epee 18,909, 445 21, 087, 403 
5 fae eR Ew a 16, 277, 227 18, 285, 727 
SRE ie ee 25,290, 615 : 171, 28, 474, 198 
oe Al ay ect 33,313,150 | 1,417,000 | 8,582)500 |......-.-.-- 43, 312, 650 
Sis agile ye cee 19,339,738 |....-....---| 5,213,170 |...s0cccscce| 24, 5520608 

CE 46a ote age 2K 6.853, 000 sa asec bce 6600, 400 |) oc cemeauea 13,552, 420 
SEL heal en ed 14) 439,000 |............| 4,483,000 |.......----.] 18,922, 000 
kOe | debi ask = 08 fell 9 t<970".000 178,000 | 4,950,000 |..........-.| 17,098,000 

ae soe 250, 000 797, 224, 001 3,693,410 | 41,657,531 250,000 | 842,574,942 

a The greater part of the output of chinook fry was from eggs supplied by the U. S. Bureau of Fisheries 
hatcheries in California. 

b All were lost. 

DISTRIBUTION. 

The following table shows, by streams and species, the distribution 
in California of the salmon eggs, fry, fingerlings, yearlings, and 
adults, from the hatcheries of the United States Bureau of Fisheries 

This far from represents the work of the hatcheries, 
as large quantities of eggs were sent to other States and foreign 
and the State. 

countries. 



PACIFIC SALMON FISHERIES. 

DISTRIBUTION OF SALMON IN THE WATERS OF CALIFORNIA. 
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—— EEEEESESESEoESe_——e—eESSES=S=SS=EEEE=—=—_=E=E=—=E—=—E=E—E——EE= ——eEeE—eEeE—>——E>—[S—_—_—_—_—_——S= 

Klamath River and tributaries. Redwood Creek and tributaries. 

Chinook. Silver. Silver. 
Year. _ 

Soe aaitie hae F earlings Ty. earlings| head fry 
Fry. ti Fry. and Fry. and 

BS. adults. adults. 

PMN pare 28 8 oe 90} 000) er eeeeee eee tes ccin cialis cece dens | Seeds cottons |W wast vio cle! sianmratte ofl ave cosuvas 
Je $0; 000/05 Ares Ce eet on. dacs [aca sseae oe BOOT Eran oncee| cnet caeetllnotecaeere 
iagaesee Rees 147.6001) {25 °O00N| 2 steel se cottons UCU bees Sek 8 RE ee 0 Lee 
ict ae ART OU0N | ve seua seen ame nee. ce lee ee St 28 BO ROOO, | eset d teat. (es Meech ee eee s 
PRON Ieee? oo coe lac cbccuseuseleweecocees S00; 000}; 160/000.) 5.203232. 140,000 | 400,000 |.......... 
LATHES hee RO (IASI EGE | LATS SCE ME as gee et Sa He BB, 700 weed... lave ne 107,808 
NI: Se Re RE a | Mie Rae (an aa eee eRe See 280,250 | 124,750 |.........- 202, 000 
iit TBHOUD) Eee ee a eel ces 1,260, O00tN WWia SiG Ace sc 650, 000 
uierer fs. PU(A Ln See PE 98 6 Ree AE RG 1 7 Cie Pn RN 
Os ee aE 5 RE Oe eS. | ae eee 2060, 910 en arcana rccoceentelewtee Womleoveshoestlonseecesse 

V7 920) ects atel sae arene TRIOME 
BE5IS OBO os tod sl nae oacceh MIRE Rock 
PDAS SOOO ce iereR Mes cic ant LEED CES 
P69 OH0 ess Bs eal os. LINE OEE Gy 

50,000} 11, 000 

per ore hemes ve PL 11) aie RT (a 

Total... .| 23,070,035 | 393,000] 8,422,240] 171,000) 1,943,450} 264,750 400,000] 959,808 

So RS RE ET SS | 

: Marin + Aw Russian | Skaggs 
Mad River and North Fork. Eel River. River. | Springs. Coney, 

Year. 

Chinook Silver Steel- Chinook Steel- . 
fry. fry. head fry. fry. head fry. Chinook fry. 

280, 000 
470,000 

145,365 | 173,387 

Total... .| 1,820,365 | 923,387 | 368,500 | 84,479,810 | 1,789,800} 40,000, 15,000 

11312°—21——_15 

3, 530, 000 
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DISTRIBUTION OF SALMON IN THE WATERS OF CALIFORNIA—Continued. 

Sacramento River and tributaries. 

Year. 
Chinook. 

Yearlings, et 

Eggs Fr praleehs = 
88 y- lings, and 

adults. 

94,561,380 
100, 038, 552 

ae 66, 209, 250 
Bar eeenes | 59, 245, 855 

26, 090, 000 

435,500 |788, 832, 798 

a All were lost. 

50,917, 465 |1, 194, 762 

Bay 
streams. 

14’ 260,300 
10, 689) 400 
10, 287) 000 

Monte- 
Santa | rey Bay 
Ynez and 
River. | tributa- 

ries. 

Chinook fry. 

929, 000 314, 660 142, 000 |2, 930, 000 

b Includes 15,000 chinook fry plantedin San Gregorio River and 15,000 chinook fry planted in Pescadero 
Creek. 

¢ Includes the following plants in Santa Barbara county streams: Bear Creek, 4,000; Maguelito Creek, 
2,000; and Salispuedes Creek, 2,000. 



PACIFIC SALMON FISHERIES. 227 

DISTRIBUTION OF SALMON IN THE WATERS oF OALIFORNIA—Continued. 

ped 
erey | ven- 

et tura iitetag Total. 
and | River. Ons 

tribu- ; 
taries. 

Year. Chinook. Silver. 

b Year- Steel- 
A Chinook fry. tings, Adults head 

i ger- 7 an y.d 
Eggs. Bry: lings, Fry. year- 

and lings 
adults.a 

107, 808 
262? 000 
650, 000 

7 a Niles Dee | it oi PR RR, Maen Eh 
Wot 183967, 600 H-2 2220122 cnectek td. ey) cid ib 300sn00 
sd ene oe Pay 64 5) A 9 Oa Eis RS TE) 
ees 65,982,180) | cc aasscscs[ezsccch ho MECECE 01 Cigo-ood 
iieg hg AODsGBL89N |e aoe defo acateke= cho 1c ly 2080000 
petals OSes el eee ene te |e eon dS 000 

75,029, 250 80, 000 37 
66,199, 855 
31,590; 000 
30, 756, 002 
33,323,324 
26) 122) 770 
18) 472) 327 
30, 840; 964 
37, 543, 150 
34, 883, 739 
8,144,000 

14, 389, 000 
11,970, 000 

Total.-..<-. 310,000 |125, 000 |260,000 (435,500 |908, 003,118 |51,310, 465 [11,103,139 |571,000 38,684,039 

« Of recent years it has been impossible to show the total number of yearlings, fingerlings, and adults 
pimed as the Statere 
y the U.S. Bureau of ‘isheries. 

ports do not distinguish them from the fry. Those shown in 1914-1919 werereared 

b After 1911 the practice of showing waters in which steelheads were planted was abandoned as the 
number ofstreams was becoming unwieldy. 

¢ Includes 1,200 steelhead fry, which in ‘‘ Total’’ column are included under ‘‘ Steelhead iry.”” 
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OREGON. 

HATCHERIES ON COASTAL STREAMS. 

Rogue River.—In 1877 R. D. Hume, who had been packing salmon 
on this river for some years, erected a hatchery at Ellensburg. 
In 1888 the Oregon Legislature appropriated a sum of money for the 
enlargement and support of this hatchery, Mr. Hume to retain 
complete control. As the location is on tidewater, it is necessary to 
catch the parent fish and hold them until they are ready to spawn, 
and in order to do this Mr. Hume had an excavation 32 by 62 feet 
and 11 feet deep made in the bank of the river. This was lined with 
concrete 1 foot thick, which, when filled with water, made a pond 
30 by 60 feet and 10 feet deep. Over the entire pond he constructed a 
building which could be closed up so as virtually to exclude the light. 
It is supposed that retaiming the fish in a dark place aids in keeping 
them in good physical condition until ready to spawn. After the 
death of Mr. Hume in 1908 this hatchery was taken over and operated 
by the State. 

In 1897 Mr. Hume built and equipped a hatchery on the upper 
Rogue River at the mouth of Elk Creek, about 26 miles from the 
town of Central Point, in Jackson County, and, in pursuance of an 
understanding with the United States Fish Commission, the latter 
operated then and still continues to operate this plant. 

In 1900 the Government established an auxiliary station for the 
collection of steelhead trout eggs on Elk Creek, about 10 miles above 
the main station. In 1905 a substation was operated at Grants Pass, 
while during the fiscal year 1908 and in subsequent years substa- 
tions were operated at Findley Eddy, on the Rogue River, Illinois 
River, and Applegate Creek, tributaries of the Rogue. 

Many of the eggs gathered at the upper Rogue River stations were 
shipped to Mr. Hume’s hatchery, on the lower river, and there hatched 
out and planted. 

Coquille River.—The State formerly had a hatchery on this river, 
but it was abandoned during the winter of 1902-3. In the winter 
of 1904-5 a substation was established on one of the tributaries of 
the Coquille River, about 6 miles from the South Coos River hatchery, 
and was used in hatching eggs brought to it from the latter place. 
A station was built on the north fork of the Coquille River in 1910. 

Coos River.—A hatchery was built by the State in 1900 on the South 
Coos River, about 20 miles from the town of Marshfield. 

Umpqua Rwer.—tIn 1900 the State built a hatchery on the north 
fork of the Umpqua River, near the town of Glide and about 24 miles 
east of Roseburg. In 1901 a station was established farther up the 
north fork, at the mouth of Steamboat Creek. After working here 
two years the station was moved a couple of miles farther up the 
stream. In 1907 work was resumed again at the original station near 
Glide, as winter freshets had seriously damaged the upper station. 
A permanent station was built in 1910. 

Siuslaw River.—In 1893 the State erected a hatchery on Knowles 
Creek, a tributary of the Siuslaw River, about 20 miles above the 
mouth of the river. It was turned over to the United States Fish 
Commission to operate, but no fish came up to the hatchery because 
the fishermen lower down stretched their nets entirely across the river, 
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In 1897 and 1898 the United States Fish Commission operated a 
hatchery owned by a Mr. McGuire and located close to Mapleton, 
about 2 miles below the head of tidewater. 

In 1902 the State established an experimental station at the Bailey 
place, near Meadow post office. In 1907 a permanent station was 
established by the State on Land Creek fork of the Siuslaw River. 

Alsea River.—In 1902 the State established a station on the Willis 
Vidito place, near the town of Alsea. In 1907 an experimental 
station was established on this river at the mouth of Rock Creek, 
about 14 miles above the head of tidewater. In 1910 an experi- 
mental station was established between Alsea and tidewater. 

Yaquina Rwer.—In 1902 the State established a hatching station 
on the Big Elk River, a tributary of Yaquina River, about 3 miles 
above its confluence with the main river. This station was made 
permanent the next year. 

Tillamook Bay.—In 1902 the State established a station on Wilson 
River, a tributary of Tillamook Bay, and about 8 miles above tide- 
water. In 1906 the station was removed to the Trask River, a 
tributary of Tillamook Bay. 

DISTRIBUTION. 

The following table shows the distribution of fry and fingerlings 
in the coastal streams of the State by the Government and the State: 

DISTRIBUTION OF SALMON IN THE COASTAL STREAMS OF OREGON. 

Tillamook Bay and tributaries. Yaquina River. Alsea River. 

oa Chinook | Silver- Steel- Chinook | Silver- Steel- Chinook | Silver- Steel 
fry. side fry. | head fry. fry. side fry. | head fry. fry. side fry. |head fry. 

1898. ... ND OOS came cena ctallccacesicet SasicO,<ncen| cane ccues| cnschoessisie| sees accs acs |s6sjcac0ce| pmectytsta 
BOO Mois | ot see UCR | aco ocres1e 2c lleic cc's elas DAS SOUU | ala aster cioma Mere ete iouk lo ciewisisicie aioue| Scie we cine'ee| senate es 
1903 7 at cy Al a eee errs G57 5200! |c Sones achc|scccesiaineee Ci fy 1) ape re ce mtg 3 
TVS CS A Ss 0 ee ee ees re 5144380) |) “O85 220 secs Soko oh|oewccwccecs|seeesccuss| cle coeaebs 
RM | ho ce cic amin] soak wenn Oo linice's naawiee 1,407,470 |3,009, 075 780,500 | 1,000,000 {1,000,000 |......... 
TOG RRS WR ERS gen | $2500.22 Jor orld eek 816,608 {4,178,000 | 1,033,150 | 806,938 |1,785,351 |......... 
1907....| 312,700 |2,648,000 |.........- 1,919, 508 |1, 955,793 SLGe 24M ee oe louc als ewes. swelesceptyd bs 
1908. ...| 2,124,000 |1,629,000 |.......... 2,193,043 O00 illcmis sic ers 2 199,700 | 812,300 |........- 
Le ee ees 4,896,000 | 569,690 AN5* SOOT 006° 300 Hig. cisacths ot acca ce wacic|cemae ca scelc so chee pe 
1910. . 624,800 |3,506,990 |2,309,770 324,038 ZB sBID Al ecteaciaianae sorter cltee ociele scteie le ate ale celoawee 
1911 1,818, 245 |1,080,000 |1,196,000 | 582,785 |2,637,550 | 621,015] 495,950 | 30,300 |......... 
1912 646,300 [1,578,131 | 761,000 148, 992 |1, 554,602 7,145 287,645 | 997,455 |......... 
1913 1,747,530 | 422,886 | 848,229 | 727,567 |3,288,650 |........... 87,935 | 424,925 |......... 
1914 ANeGUae iLL 2 302\|) .COUS DBE tates ot otha sitive acs cial iis clovais.dcis||eieielniets'sesicic|'s o'a'e(atene'nite|'s tee w ose 
191522 .=| 2,833,428. )/2.--..-... 21S S OOO) eetee ce os acl s Dee Tien digsedoae a cctlecte sews |cos essen olicicie closes 
LT Opeeee (11 Ose 74d (130) 180) | 2 22. ktealeescas oc act lsccan anos lisse anaceses GAG ARI Lier Pees 
Ate |) 2/143; 430; 1, 183,;800s} 495,080) | ooc5. saat) ccc ane da|osesemeenet 1,373, 100 |1,649, 830 |1,495,315 
SATS | 144 oA 534800) lina. dae aecccses wseleannccucccltiscowmll de ot 8694370111, 107,483) cio ee 
etinaeen || Palas Ohtrel 2. 0076449 1). 5841370) [eos sac cscae| este are salen nenitae oot 1,151,720 |1,872,473 |1,753, 104 

Total.|17, 940,074 |19,819,371 |7,438, 637 p22, 52, 0 19,553,869 | 2,818,055 | 6,986,539 Bowes 3, 248, 419 

@ All fingerlings, 
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DISTRIBUTION OF SALMON IN THE COASTAL STREAMS OF OREGON—Continued. 

Siuslaw River. Umpqua River. Coos Bay and tributaries. 

Year ending — 

June 30— Chinook | Silver- Steel- Chinook Steel- Chinook Silver- Steel-” 
fry. side fry. | head fry. fry. head fry. fry. side fry. | head fry 

180, 000 
.| _ 440,275 

2,700, 000 
2135 500s). cece a ae 780) O00} |e ae ees 235°.000) |e occ.9. 152 
112) O00"|) 214800) Fes eas A TSG OC |S aeee ae 2,416; 300) ote a eee [at eee 
3890930! occa vemos Eee he bey xe 1,596 (2131: cf ol etch. secatie- alone tged 2 
SODV567" sae eee | meen ane TE SOO USE n| eens eee 45079) 2740 eee en | ae eee 
435,162 | 311,900 |_......2.. 276545925 | sil 5218 3, 8775 172) (ee | SUL OTA A UR aes 

1, 826,531 |1, 296,732 | 397,355 | 4,903,700 |.......... 2/744; 000 [28.5 Sues | ae 
608,949 |1,030,486 |.......... 4,685,900 |..2..0.... Al O14 4000 22 phe eee 
729; 130)\10127,203 4] lee ew oe 243781858 |) .ehibssoye 3,000,000 eens’ pipe ek ei edie 
191, 267 |1,092,540 | 98,243 | 4/093,848 |.......... 2,084,500 | 1,032,000 | 222,000 
273,352 25, 2801 eyesore 536865273 |2<4 saaeene L 683, 130 ick oS ALLEL EEE 
594,702 | 20,693 | 227,580 | 2,541/236 | 293,996 | 2;374;200 |...........|.......... 
715, 758 504, 429 72,097 | 1, 053, OVGN Se he eee 1, 767, 170°} 25 317.370) ceteris 
255,028 | 627,312 106,717 903) 704 181,085 | 1, 9817 120 962,528) | Se SSeE - 

1,062,546 | 476,273] 17,735 | 1,882,985 | 80,000 | 1,331,217 | 2,973,390 |.......... 
1; 472410 LAL ee eae 2575, 850! | 15,8335 1701s Sag. 1,212,805 | 1,551,645 | 192,625 
i972 5305| wa eels Al eaten eh a1, 2165518) oo see eee: a2, 236,229 |a2,492,217 |....2..... 
984, 945 153 /662eeee econ 918, 622 65, 200 2, 370, 600) | 10895 500) feeeaeesee 
529,904 | 147,475 |_..__....- 14025700 "2 ee eee 1, 2087840 | 1,1937960 |.........- 
LS ANG | Pileaeee ara a oa ae 302505258) |e meee 1,932) 210 | 2) 416,680 |.......... 

Total. . ....|16,252,717 |7,028, 884 |1,177,577 |43,777,282 | 620,281 |39,848, 225 |16,029,290 | 414,625 

Coquille River. Rogue River and tributaries. 

Chinook. 

Year ending June 30— 

Chinook | Silverside + Silverside | Steelhead 
fry. fry. vere fry. fry. 

Fry. lings, and 
adults. 

tate oat 50}.000 4 nto seoneen| see bce ee aoe 
Ne, Ae Soe Une 1910} 045)... 5.1... 20. |e eat eee 
eieesceahodl 2°156,945 |: /cccleciecclocel Leek I eae 
seeersestoce 1895067: O58 12c2c.2-22 24 128, 000 65, 850 
oases easter ANT OO} Ga) Sate eee: 424, 530 20, 250 
ie Ores lee SEASOFS00N Bann ae keene 680;'80'C). i222 = eease 
Eres Oe O"0233428) | 2552 Sts | eee ee 8,073 
Ua aged oe 4,758,653 |.2.......-2.| 1,250,432 531, 000 
bee LBC a Abin 47, 500 (BAD Valbeecsecocnc 12,625 
Rela ee ayaa 5¥880%290) |p sales ai ih 37a, O00 105, 300 

226,600 | 6,597, 027 170,051 158, 000 937, 680 
1,185, 800 TT TON eae 643, 000 878, 847 

AN coking VASO 5290 ee Ra ee a aoe sic 89, 850 
SON C70) ih. 1304 (248) ee ace 501, 081 2,592, 665 

V672?'8401'5 9,574,340) |e see ceee cents 2,355, 885 | 6 1,313, 890 
9625528) |" 4, 1695150) ieee oa eee -| 3,198, 346 2,795, 075 

PSSISOION MS 1D21480" [eee ee ee ¢ 7, 832, 000 1,376, 308 
1,365,815 | 4,747,623 9,309 | 2,336,359 | @ 3,908,699 

41,451,858 | 2,515,500 | 2,517,892} €198,103 | f 3,083,092 
674, 293 171,500 | 1,758,800 | 9 399, 700 h 561, 955 

J O98%6001 Ran aneceesce 900, 750 366, 500 2, 810, 700 
AE) 2 Tae eS ASP 8 el eC 1 491, 210 PPAGOS AAO) ee eaten cine e 1, 032, 950 592,150 We 

Na) FN teen ee SF ae fae, 22,255,384 | 12,420,514 | 70,118,855 | 6,464, 752 | 22, 439,886 | 21,898, 859 

a All fingerlings. 
b Includes 177,790 fingerlings, yearlings, and adults. 
c Includes 860,903 fingerlings, yearlings, and adults. 
4 Includes 27, 358 fingerlings. 
e Includes 9, 153 fingerlings. 
f Includes 2, 583, 092 fingerlings; all were planted by U.S. Bureau of Fisheries. 
g Includes 6. 000 fingerlings. 
h Includes 128,600 fingerlings. 
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DISTRIBUTION OF SALMON IN THE COASTAL STREAMS OF OrEGON—Continued. 

Year ending June 30— 

Total. 

Chinook. 

Yearlings, upd abe 
nger- Ty. 

Fry- | lings, and 
adults 

00 000-1: eee ecesd i ettecesecs 
TST MOOUp Seer eee cos A eeoe he me 

CERCA Ot Pe eee a Se eee 
By WU O00 2s 5 5-8) ines 4. shcet ieee 
a Ga i ee el Cee OS 
4504: O58. is eeccheese 128, 000 
85415 113 |ecccece nee 639, 330 
9) 427, 6540 |= 5252000 680, 800 

20+ 288;-800) coset eae 985, 220 
165949; 882|s 0225 nove 5,571,407 
14, 123,977 75,000 | 7,260,083 
HU a CY an A oer 7,009, 279 
19, 671, 753 170,051 | 4,863,048 
7, 626, 825 

10, 022, 493 
10, 271, 366 
14, 390, 576 
9,668. 714 |.. 
9, 008, 508 

12, 094, 770 
2,515, 500 
9,062,097 | 1,758,800 | 4,150, 785 
6,672, 842 900,750 | 4,448,668 
9, 283,111 | 1,032,950 | 8,448, 185 

ieee 221, 180, 549 | 14,984,370 106, 971, 931 

Steelhead 
fry. 

20, 250 

37, 616, 453 

10, 108, 454 
21} 262, 102 
23, 226, 289 
22) 902, 190 
27, 752, 571 
25, 642, 532 

147 832; 960 

380, 753, 303 

The following tables show separately the total output of the 
hatcheries in Oregon owned by the United States Bureau of Fisheries 
and of those owned by the State: 

Ovurrut or HATCHERIES IN OREGON OWNED BY THE U. S. BurREAU oF FISHERIES. 

Year ending June 30— 

Chinook. Silverside. 

Fingerlings, Fingerlings, 
Eggs Fry. yearlings, Eggs. Fry. yearlings, 

and adults. and adults. 

27,000 | 4,300, 
1,800,000 | 4,126, 367 
1,100,000 | 1;669)857 
1, 866,000 | 11, 587,061 
4,884,400 | 5,453, 860 
3,113, 000 | 15,270,675 

30,000 | 9,822; 636 
28,200 | 2,454, 37) 

1,661,390 | 8,542,1 
2,045,000 | 7,844, 827 
3,531,000 | 5,021,655 
3,953,992 | 4) 2207197 

600,000 | 5,686, 168 
8,000; 000 | 12) 8377 840 

21,491,000 | 11, 291; 023 
1,075,000 | 12° 156) 818 

37, 10, 434,517 
1,000,000 | 9,916, 900 

163,900 | 634; 500 | 
3,000 | 3,843,7 
> 1 yea 

wee eee ee eee 

158, 000 
1,799, 915 

side 76, 200 
196, 000 

953, 000 | 

1,659, 681 | 
2) 355, 885 
3, 198, 346 
8, 441, 642 
2) 373,559 

488, 950 

22, 827, 464 

a Ali but 17,000 of these were from eggs received from the California stations. 
> Allraised from eggs received from the California stations. 

1, 166, 393 
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OutTrut or HATCHERIES IN OREGON OWNED BY THE U.S. BUREAU OF FISHERIES— 
Continued. 

Steelhead trout. Total. 

Year ending June 30— 
Fingerlings, Fingerlings, 

Eggs Fry. yearlings, Eggs Fry. yearlings, 
and adults. and adults. 

TRI RS SY ata las ef epee tap ee ory adage Ph hs MLA ho ak 4, 500, 000 
RUA ae ayant Mie haiges te mand ta geet baer A atieigke g Sl Uhl aN 4 12d eae 2,776,475 

TU alsiagic sopen lnegine baesie ae ake sve aEReeMenaa ee eas ee 4,901, 525 
see Saas detaceewe 1, 332, 400 
wicfeseclalom ceiheee «oc 4,100, 000 

SOA ee css cache cote seedhs oareat meer oe taiscle ce Seta ae istewetose cas 213, 000 
SOs eet eon. Aaa e tana omiee cicen ey cclocic panne lepdamckicn cee. |e" #723 QOOR aeeemen cee 

Ghee eee nl os ae ee tee 2, 832, 150 
Sie Sahine wave leaenne 25252) 4, 922608 

Wee Wenoere ni ttle joe sce 16,915, 512 
Mes corentoie's ocete 186,000 | 4,312,325 
Pearse! Realty 2,215,000 | 4,372,191 

25,000 | 1,346,000 | 1,863, 707 
ue psebck oso 2,347,000 | 12,031,841 

62,033 | 5,965,200 | 5,716,560 
11,090 | 3,113,000 | 15,293, 880 

Tene ae woos 80,000 | 11,607,068 
40, 383 38,200 | 3,748, 856 

Swetse ne cores 1,711,390 | 8,647,404 
Si aS is a 2,308,725 | 8,955,507 
Bewsisse sees < 3,582,468 | 8,195,878 
Pree ea 3,953,992 | 6,294,385 
A caleh NE 600,000 | 10, 260,638 

294,090 | 8,000,000 | 17,198,825 
OI ee St ce cet ra tece RGe ae Bale che ee EBON O5 SUT Hn eee eee 21,491,000 | 17,284, 444 

Ai. oie oieiainla lass toete aisle eee eam clerelecineteiaciaeelh wp 2d0s 00S 4) saematjeemoee 1,075,000 | 22,828, 468 
MOTO ose Ay epee babe: 752, 000 3, 254, 275 910, 652 865, 200 | 16,062, 351 
INST Rete eee De OI te oe 450, 000 500,000 | 2,785,805 | 1,646,000 | 10,905, 850 
NOU7 TREE LS SPE 2,687, 600 34, 500 467,450 | 2,851,500 | 1,062,700 
TOT S239 ees ak Ae ee 750; 000) (oes ncseseces 3, 372, 165 753,000 | 3,851,700 
AQIO Hee babe setae 525/0003)| tee snceenese 843, 000 B45 F000 Yeo sesoeee 

Totaler+ gusta nos. 7, 290,793 | 20,551,838 | 8,811,668 | 66,396,675 |232,988,274 | 40,905,630 

| i i 

Oureut oF HATCHERIES OWNED BY THE STATE OF OREGON. 

Chinook | Silverside | Steelhead | Sockeye 
Year fry. fry. trout fry. fry. Total. 

| 4,500, 000 
980, 000 

a 792,000 | 
2,500,000 

| 2,500,000 
2,700, 000 
2, £00, 000 

TOOL re ERE en ao EPS Tt ae eee Seats | 7,562,000 | 
MOODS ERT Laie WRENN ate on Od eee | 11, 220, 550 
rie ge adie hace Aad ea needa ce Pee ED | 18, 502, 072 
LOO eR tae a EY ees ee meee 048, 730, 791 
1908 Sore oid sere cams oak eee aa ett 16,393, 249 
TT pa peg deka aaeaawral & cont mathe ibe Ar eels ©27, 404, 596 
DOO Tg Se he te eae ce tongs eee eR are 25,156,732 
1908... _. 21,209,394 
TQ00 re ea et Ea #20, 108,990 

we cc cee eee es mee ee eee eee wee eee ecce 

og | cane DOO HOO" eos is. 
Oe. beanie a5 NON tn ce aes 

7, 957, 000 256, 327 
3, 288, 600 300, 850 
3, 974, 185 143, 849 
5,509,085 | 1,495,735 
7,503,655 | 1,859,(96 | 
6, 446,628 376,245 
Ee ae a ea ie 

1, 403, 129 

a Fggsfrom which hatched obtained from U.S. Bureau of Fisheries. 
b 6,826,540 eggs obtained from U.S. Bureau of Fisheries. 
¢7,714,000 eggs obtained from U.S. Bureau of Fisheries. 
d 3,550,000 eggs obtained from U.S. Bureau of Fisheries. 
€ 3,020,000 eggs obtained from U.S. Bureau of Fisheries. 
16,581,000 eggs obtained from U.S. Bureau of Fisheries. 

EEE 
SSSS8 

S33 Sw. 

SESE: SSS o a 

——— 
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Ovurreut or HATCHERIES OWNED BY THE STATE OF OREGON—Continued. 

Chinook | Silverside | Steelhead Sockeye 
fry. fry. trout fry. fry. Total. Year. 

024, 169,365 | 3,631,827 | 2,364,120 |............ 30, 165, 312 
019, 762,229 | 4,749,319 | 4,018,598 | ¢1,488,327 30,018,473 
418,077,971 | 9,580,497 | 1,358, 742 | €1,957,825 | 30,97: 
26,623, 268 | 9,879,666 | 1,136,031 |/ 1,937,134 | 39 
921,945,746 | 5,893,965 758,233 | €1978,140 | 30, 
h27,532,168 | 2,917,460 | 4,793,208 |........-... 35, 
497/120, 254 | $4,215,705 | 3,180,709 | & 2,309,000 | 136,915,668 
977615,600 | 4,183,000 | 4,804,743 | ¢1,526,024 138,129) 367 
28,109,125 | 4,556,207 | 1,633,580 | k2'731,823 | 137,030,735 
33,732 431 | 9,140,769 | 4,004,754 3,199,800 | 150,077,754 

475,153, 231 {107,999,926 | 34,333,549 | 17,218,073 | 634, 704,779 

, 465,300 eggs obtained from U.S. Bureau of Fisheries. 
, 950, 000 eggs obtained from U.S. Bureau of Fisheries. 
, 500,000 eggs obtained from U.S. Bureau of lisheries. 
,000,000 eggs obtained from U. 8. Bureau of Fisheries. 
000,000 eggs obtained from U.S. Bureau of Fisheries. 
,491,000 eggs obtained from U.S. Bureau of Fisheries. 
000,000 eggs obtained from U.S. Bureau of Fisheries. 
ggs from which hatched obtained from U.S. Bureau of Fisheries. 
Il but 490,000 were fingerlings. 
11 but 41,500 were pager bigs. 
,000,000 eggs obtained from U. 8. Bureau of Fisheries. 

Most of the output comprised of fish 4 to 9 months old. 
3,174,800 from eggs obtained from Alaska, and 25,000 from dwarf sockeye eggs obtained from Montana. 

2 b> b> taf 

COLUMBIA RIVER AND TRIBUTARIES. 

The first fish-cultural work upon the Columbia River and in Oregon 
was at Clackamas, on the Clackanas River, a tributary of the Willam- 
ette River, which empties into the Columbia River about 180 miles 
from its mouth. 

This hatchery was built in 1876 by the Oregon & Washington Fish 
Propagating Co., which operated it until 1880. In 1887 the State 
provided for and there was appointed a State fish commission. 
Almost the first work of the commission was to spend $12,000 appro- 
priated by the legislature to put in repair and operate this hatchery. 
On July 1, 1888, it was informally turned over to the United States 
Commission of Fish and Fisheries, which paid over the purchase 
price, took formal possession in the following winter, and has oper- 
ated it ever since, with the exception of several years when the build- 
ing of dams stopped the progress of salmon to the hatchery. During 
this period a temporary station for the collection of eggs was estab- 
lished on Sandy River, about 15 miles away, and on Salmon River, 
a tributary of Sandy River, both tributaries of the Columbia River. 
Some eggs were also brought in from the California hatcheries and 
hatched at the Clackamas station. In 1901 the hatchery was moved 
about 4 miles down the river and has since been operated as both 
a ean) and a collecting station. In 1901 the State established 
another hatchery on the Clackamas River about 30 miles below the 
main station and between the north and south forks. In 1904 all 
were turned over to the United States. In 1915 the hatchery was 
moved again. In 1907 an experimental station for the collection of 
eggs of the early variety of chinook salmon was established by the 
State of Oregon on the Clackamas River below the Portland Railway, 
Light & Power Co.’s dam at Cazadero, but this was later operated by 
the United States Bureau of Fisheries. The building of a dam having 
cut off this station, another was established in 1913 at a point 30 miles 
distant from Portland. 
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In 1889 the State established a hatchery in the cannery of F. M. 
Warren, at Warrendale, in Multnomah County, on the Columbia 
River, which was operated in that year and in 1890. 

In 1895 some of the Oregon salmon packers combined and organ- 
ized the Columbia River Packers’ Propagating Co., which estab- 
lished a hatchery on the upper Clackamas River at the junction of 
the Warm Springs and the Clackamas and operated it in 1895 and 
1896. The Cormeen operated it in 1897 and 1898, after which 
it was turned over to the State and moved to the opposite side of 
the river. 

In 1898 the collection of steelhead-trout eggs was first undertaken 
on the northwest coast by the State of Oregon on Salmon River, a 
tributary of the Columbia River, and met with fair success. In 
March, 1899, the Government sent a party to the falls of the Willam- 
ette River, near Oregon City, to collect steelhead eggs, and also 
operated for this purpose at its substation on the Salmon River, but 
ihe latter effort met with failure, as the rack was washed away. 
This station was turned over to the State on June 15, 1899. 

In 1901 the State of Oregon did some experimental work at Swan 
Falls, on Snake River, the boundary for a considerable distance 
between Oregon and Idaho. During the winter and early spring of 
1902 the State also worked Tucannon River, which is a tributary of 
Snake River, for steelhead, but met with poor success. Snake 
River was worked again in 1902 at the foot of Morton Island, which 
is situated 2 miles above Ontario, in Malheur County. Title to the 
necessary property was secured from the War Department in 1903 
and permanent buildings were erected. It was closed for some years 
and finally abandoned in 1911. 

In 1901 the State of Oregon established an experimental hatchery 
in Wallowa County, on the Grande Ronde River, at the mouth of a 
small tributary called the Wenaha River, which enters the main 
stream about 50 miles from its mouth. A permanent station was 
established in the canyon about 14 miles below the Wallowa bridge 
on the Wallowa River, a tributary of the Grande Ronde River, in 
1903. 

In 1902 the State of Oregon erected a permanent plant on Salmon 
River at its junction with Boulder Creek. This plant was closed in 
1911. 

In the same year the State established an experimental station on 
the McKenzie River, a tributary of the Willamette River, about one- 
half mile above Vida post office. This experimental work was 
resumed in 1905 at a point 2 miles below Gate Creek. The hatchery 
was permanently established at a spot about 30 miles from Eugene 
and near the town of Leaburg a year or two later. 

In 1903 a hatchery was built by the State of Oregon on the Snake 
River near the town of Ontario, in eastern Oregon. 

In 1906 an experimental station was established by the State on 
Breitenbush Creek, a short distance above its junction with the 
Santiam River, a tributary of the Willamette River, but the plant 
was destroyed, very shortly after its establishment, by a forest fire. 
An experimental station was reestablished here in 1909, but a heavy 
eas ake the river so high that the penned fish escaped around 
the rack, 
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In 1909 the State of Oregon built at Bonneville, on Tanner Creek, 
a tributary of the Columbia River, a large central hatchery capable 
of handling 60,000,000 eggs, it being the intention of the State to 
hatch at this plant the eggs allasted at ofher stations. 

In the same year a temporary hatchery was located on the Santiam 
River by the State of Oregon. 

During 1910 the State “of Oregon received 1,500,000 red salmon 
eggs from the Yes Bay ( Alaska) hatcher y of the United States Bureau 
of a0 isheries, and yearly since they have received a consignment from 
the same source, as will be noted in the statistical tables. These were 
hatched out in the Bonneville hatchery and planted in the Columbia. 
River. 

The State of Oregon built a hatchery on the Klaskanine River, a 
tributary of Youngs River, near Olney, in Clatsop County, in 1911. 
In the same year an eyeing ‘station for spring chinooks was opened by 
the State on the Willamette River, near Lowell. 

The first entrance of Washington (then a Territory) into fish- 
cultural operations was in 1879, when the State fish commissioner 
paid the Oregon & Washington Fish Propagating Co., which was 
operating the hate hery on the Clackamas River, $2, 000 for salmon 
fry deposited in that river. In 1893 the State legislature estab- 
lished a hatchery fund which was to be supplied by licenses from 
certain lines of the fishery business. In 1895 its first hatchery in 
the Columbia River Basin was built on the Kalama River, about 4 
miles distant from its junction with the Columbia, and in Cowlitz 
County. Shortly after this hatchery was built it was discovered 
that if was above where the salmon spawned, and a second hatchery 
was built 14 miles below the first named, as the rugged mountainous 
character of the country made transportation between the two sites 
difficult. Of recent years a road has been constructed along the 
river bank, and it is probable that the upper buildings will be aban- 
doned entirely. 

Another station for the collection and eyeing of eggs was estab- 
lished on the Chinook River, a small stream which empties into Baker 
Bay near the mouth of the Columbia. 

During the fiscal year 1897 the United States Fish Commission 
established a station’on Little White Salmon River, a stream which 
empties into the Columbia, on the Washington side, about 14 miles 
above the Cascades. During the fiscal year “1901 an auxiliary station 
was operated on Big White ‘Salmon River, while fishing was carried 
on in Eagle and Tanner Creeks, in Oregon, the eggs obtained from 
these creeks being brought to the Little White Salmon hatchery. 

In 1899 the State of Washington built and operated hatcheries 
on the Wenatchee River, a tributary of the Columbia River, about 
14 miles from Chiwaukum Station on the Great Northern Railway, 
and on Wind River, a tributary of the Columbia, about 1 mile from 
the junction. 

In 1900 Washington State hatcheries were established in the 
Columbia River Basin as follows: White River hatchery, which was 
built on Coos Creek, which empties into a tributary of the White 
River, the location being about 24 miles from where the Green 
River j joins the White River; Methow River hatchery, built on the 
Methow River at the point where it is joined by the Twisp, about 
22 miles from the Columbia River; Colville River hatchery, built 
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on the north bank of Colville River, about 14 miles from its mouth, 
and about 1 mile from Kettle Falls; Klickitat River hatchery, 
located on the east bank of the Klickitat River, about 6 miles from 
its mouth; and one on the Little Spokane River, about 10 miles from 
its mouth and about 9 miles north of the city of Spokane. The 
Klickitat River hatchery never was operated, while most of the 
others were operated intermittently. 

In 1906 a hatchery was established by the State of Washington 
on the Lewis River, some distance above the town of Woodland. In 
1919 this hatchery was operated by the United States Bureau of 
Fisheries. 

In 1909 the State of Washington established a hatchery near 
Pateros, on the Methow River, a tributary of the Columbia River, 
and on the Tilton. 

In 1915 Clarke County, Wash., built a hatchery on the east side of 
Cold Creek, about 2 miles from the town of Vancouver. 

A temporary station was established by the State of Washington 
on Wenatchee Lake, near Leavenworth, in 1915. 

The following table shows the plants of salmon and steelhead 
trout in the Columbia River and its tributaries by the Bureau of 
Fisheries and the States of Oregon and Washington: 

PLANTS OF SALMON IN THE COLUMBIA RIVER AND TRIBUTARIES SINCE 1877. 

Sockeye. Chinook. Silverside. 

Year ending June 30— Yearlings, Yearlings, Yearlings, 
Fry. fingerlings, Fry. fingerlings, Fry. fingerlings, 

and adults. and adults. and adults, 
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o Includes 23,000 eggs 
b Includes 48,200 eggs. 

¢ Includes 100,000 eggs. 
4 Includes 1, 000 eggs. 
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PLANTS oF SALMON IN THE COLUMBIA RIVER AND TRIBUTARIES SINcE 1877—-Contd. 

Steelhead trout. Chum. Total. 

Year ending June 30 Yearlings, Yearlings, Yearlings, 
Fry. fingerlings, Fry. fingerlings, Fry. fingerlings, 

and adults, and adults. and adults. 
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Total s 30, 151, 725 658,066 | 40,396, 324 708, 850 |1, 182, 328, 257 | 85, 898, 662 

@ Includes 50,000 eggs. ¢ Includes 25,000 eggs. 
> Includes 58,000 eggs 4 Includes 79,000 eggs. 

WASHINGTON. 

Willapa Rwer.—In 1899 Washington established a hatchery on 
Trap Creek, a tributary of the Willapa River, situated about 200 
yards from the creek’s mouth. 

In 1916 local residents along the North River, a tributary of Wil- 
lapa Harbor, contributed the funds to build a salmon hatchery, and 
this was constructed and put into operation the same year. 

In 1917 a salmon hatchery was built and put into operation at 
Raymond. It is designated as Willapa Hatchery No. 2. 
Tn 1918 some fishermen and public-spirited citizens of this section 

contributed the money for the building of a State hatchery on the 
Nasel River, a tributary of Willapa Harbor. 

Chehalis River.—The construction of a hatchery on the Chehalis 
River, about 4 miles above the city of Montesano, was begun by the 
State in October, 1897, but owing to bad weather and extreme high 
water was not completed until late in 1898. The hatchery was a 
failure until 1902 when a fair season was had, as was again true in 
1903, It was not operated in 1904. Since the State began taking 
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eggs from the Satsop River, a tributary of the Chehalis, it has been 
possible to fill the hatchery each season. 

In 1909 the site where eggs had been gathered on the Satsop River 
was purchased, and a new hatchery was erected there. It has three 
concrete rearing ponds and is fully equipped for the taking of spawn 
and the hatching out and caring for 5,000,000 fry. This plant was 
first operated in the fall of 1909. 

Work was begun in September, 1914, by the United States Bureau 
of Fisheries on a hatching station on Lake Quinault, Wash., and a take 
of eggs was made the same year. 

In lieu of installing fishways in their dams in the Humptulips 
River and tributaries, in the Grays Harbor section, two timber firms 
agreed to furnish the money needed to build a hatchery on Stevens 
Creek, west of Humptulips, and the same was constructed and put 
into operation in October of 1914. The plant is now the property of 
the State. . 

In 1917 a hatchery was built by the State on Chehalis River near 
Dryad, with money contributed by two lumber companies in lieu of 
building fishway over a dam. 

Puget Sound and tribuiarves.—In 1896 the State established a hatch- 
ery on Baker Lake, which is the head of Baker River, a tributary of 
the Skagit River, and this was the first establishment for the hatch- 
ing of sockeye salmon. In July, 1899, it was sold to the United States 
Fish Commission. In 1901 steelhead trout eggs were collected on 
Phinney Creek, about 5 miles from the town of Birdsview, and some 
30 miles from Baker Lake. In 1901 an auxiliary station was opened 
at Birdsview, on Skagit River, and steelhead trout eggs were col- 
lected on Phinney and Grandy Creeks and brought to Baker Lake to 
be hatched. 

In 1898 a private hatchery (the necessary money being raised by 
subscription among the residents of Fairhaven, now Bellingham, and 
vicinity) was built near Lake Samish, a few miles from Fairhaven. 

In 1899 a hatchery was built by the State on Kendall Creek, a 
tributary of the Nooksack River, about 300 yards from same, and 
about 2 miles from the railway station of Kendall. Except in 1903, 
this hatchery has since been operated continuously. An eyeing sta- 
tion was built in 1907 on the south fork of the Nooksack River, about 
1 mile from Acme. This hatchery is now used as a reserve station. 

In the same year the State built a hatchery on the Skokomish 
River, about 4 miles from its mouth. An eyeing station was also 
erected on the north fork of the same river. The main station was 
not operated in 1904 and only on a small scale in 1903 and 1905. 

The State in 1889 built a waite on Friday Creek, a tributary 
of the Samish River, situated about 1 mile from the mouth of the 
creck, 

The following State hatcheries were first operated in 1900: Snoho-_ 
mish hatchery, built on the west bank of Skykomish River, a few 
miles from its mouth; Nisqually River hatchery, built on Muck Creek, 
about one-half mile fron the Nisqually River, and about 4 miles 
from the town of Roy, in Pierce County; and the Stillaguamish hatch- 
ery, located on the Stillaguamish River, about 4 miles from the town 
of Arlington, in Snohomish County. The latter has since been 
moved to Jim Creek, a tributary of the south branch of the Stilla- 
guamish River. It is merely used as an eyeing station now. 
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The Startup hatchery, located near Startup, on the Skykomish 
River, was formerly used as a collecting station for the Snohomish 
hatchery. It is still used for this purpose, but also retains and 
hatches a considerable quantity of spawn. The station is about 4 
miles from the Babh otic hatchery. In 1918 it was rebuilt and now 
bears the name of Skykomish hatchery 

In 1900 the State established a fisheries experimental station at 
Keyport Landing, on the east arm of Port Orchard Bay, with Pearson 
as the nearest post office. The work of the station was devoted to 
salmon and oysters until it was abandoned a few years later. 

The State established a hatchery on the Dungeness River, about 7 
miles from the town of Dungeness, in Clallam County, in 1901. In 
1906 it constructed a hatchery on a small tributary of the Skagit 
River, between Hamilton and Lyman. This was destroyed in 1917 
by floods. The station built on Sauk River, a tributary of the Skagit, 
has been operated only occasionally since the Skagit hatchery was 
built. 

The White River hatchery was constructed on Suice Creek, a trib- 
utary of Green River, some years ago. Durimg the summer of 1909 
a new hatchery was built at this station, the old one being too small 
to accommodate the amount of spawn that could be taken. The new 
hatchery is located on the east side of Suice Creek near the county 
road. The building contains 140 hatching troughs. The plant has 
a pond system, where the fry are kept and fed until they are able to 
shift for themselves. 

During the summer of 1911 the city of Tacoma constructed a large 
concrete dam in the Green River, about 4 miles west of Eagle Gorge. 
As this dam prevented the salmon from reaching the spawning beds, 
the State established an eyeing station the same year just below 
the dam. In 1913 the name was changed to Green River hatchery, 
to conform to the name of the main stream. 

In 1912 the United States Bureau of Fisheries completed the Quil- 
cene and Duckabush hatcheries. Both are on small tributaries enter- 
ing the west side of Hoods Canal, an arm of Puget Sound. 

In 1913 a new station was operated by the Bureau on the Duse- 
wallips River, a tributary of Hoods Canal, Puget Sound, near Brin- 
non. ‘Two new field stations—on Elwell River, a tributary of the 
Skykomish River, near Sultan, and on Sauk, River, a tributary of the 
Skagit River, near Darrington—-were also put into operation the 
same year. The Sauk River had been worked by the State at one 
time. 

In 1913 the Middle Fork Nooksak eyeing station was transformed 
into a hatchery. In the same year the eyeing station on the south 
fork was moved farther up the river. 

In 1914 stations were established by the United States Bureau of 
Fisheries on Day Creek and Ilabot Creek, tributaries of the Skagit 
River, while a substation was opened on Hamahama River at Eldon, 
distant about 9 miles up Hood Canal from the mouth of the Ducka- 
bush River. 

On May 23, 1914, the Baker Lake hatchery building was destroyed 
by fire. In addition to the building and equipment, 1,305,820 silver 
fry and 823,097 sockeye fry were destroyed. ‘The station was rebuilt 
but was burned down again in 1919. It has since been rebuilt. 
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In 1915 the State built a hatchery on the Pilchuck River, a tribu- 
tary of the Skykomish River, near Granite Falls. 

In lieu of building a fishway in its dam on the Elwha River, near 
Port Angeles, the Olympic Power Co. furnished the funds needed to 
build a hatchery below the dam, and this was opened by the State 
in 1915. 

In 1916 the city of Tacoma furnished funds to build a hatchery in 
lieu of a fish ladder over the Nisqually power plant dam, and the 
hatchery was constructed by the State at Chambers Prairie and 
opened in 1916. It is known as the Chambers Creek hatchery. 

In 1917 a new hatchery was established by the State at Orting, on 
the Puyallup River, while in 1918 an eyeing station was established 
at Tahuya, on Hoods Canal, near the Skokomish hatchery. 

In 1919 the Nisqually hatchery was destroyed by floods. 
The following tables show the total output of the salmon hatcheries 

in the State of Washington owned by the United States Bureau of 
Fisheries and the hatcheries owned by the State itself: 

OUTPUT OF THE SALMON HATCHERIES IN WASHINGTON OWNED BY THE U.S. BurREAU 
OF FISHERIES. 
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OvrTruT or THE SALMON HATCHERIES IN WASHINGTON OWNED BY THE U.S. BurEAu 
or FisHERIES—Continued. 

Humpback. Steelhead trout. 

Year ending June 30— Fingerlings, Fingerlings, 

Eggs. Fry. yearlings, Eggs. Fry. yearlings, 
and adults. and adults. 
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Pen D | UCR UE As ceils DOOR Me oe | aceon 200, 000 941, 505 
O42 Fi 224,000 136, 916 

EEE) ee eee Deine ptt 220,000 717,691 
NO Sess Hake 300,000) 1,437,038 

ES efetiee dictate 650, 000 911,650) 
Cree eaeen 905,000! 2,284, 315 

BONS 2o cc ates 1,330,000, 1,477, 150! 
13,260,000 21,114,023 4, 355 729,000, 1,792, 430 
ate ae A | 6, 629, 50D)... -2.-t2ha 125,000, 2,008,698 

7,000,000, 6,106,400! 2,915,000) 1,040; 000, 341, 600) 
et Ra 85° 000 7; 449; 030, 550,000, 1,979,010 
er ee 2,132 831| 3,736,000 320, 000) 103, 000 
Cs eee) 2} 354,500/ 369) 958, 250,000|sra..28e te | 

20, 764,000 50,745,808) 14,474,343 7,950,400) 15,320,208, 6, 464, 100 

Chum. Total. 

Var Wistert a Melts bade eer Pl LUT hl Ee 

Year ending June 30— Fingerlings, Fingerlings, 
Fry. yearlings, Eggs. Fry. yearlings, 

and adults. and adults. 

DR ere ees a iatdinla re acon Se ace e's meigeiis Sees alee ee ce cease sewer este oes e eee Ti8485(760|0 22 Re... 
BPR ease SSSI Redes Yeh e cored. revere SN ee ee eB ke nh eed TOOLS SRG nee ee 
INST cane eae aR OR RSS pet otn TE) 8 arty BEd Res heres ael E 4,926,000] 1,791,056|............ 
ROR eee ees Sea te ys Sek see iw SENDS APOE Ree bare 8 2 686, OOO} W885 947 Le or. 8 
DAH APR R te ear 7 tO SO oye ac aa oe Rawal Leelee eeteaeeestet es 6,581, 000 Or ash ial. os oose see 
ARNEL) Oe gre be 8 ee E ere ge eae] otc etme Ge See sm ope cea Ihe eng ne nan 19. us. G87l2 ee 
TONES occ om Sa oe aA Bara i mp OR ss Ls lie ac her Ang A ea 80,000) 217027) 631 223, 815 
ITS RS oS ie ee nS ene Seale inl EEN. he (5 eee Seen 7,761,000] 25,472, 495|...... 

LOU aS bee orale eee aaa ee eR et ce Re 521,400) 20,129, 843 10,000 
oes oboe le Ee OER IPE TOG EAR TNC hy rs Pe ae Rae 9,183,180} 26,087,599 9,500 
2c e as eae INS i aia ean HRE aie tad dal Vad RNa ar ate 4, 510,000} 15,315,450)............ 
ce Ee oe Pen Eee ee eee |---+22-eeeee eee ee ee a 582) 000) 41,051, 200 537,941 
Co EG th JN A ices pe ha 108 ru 242/000) 25; 3747980 14, 186 
L1G Aono 5d ei IED, SEN et Nee een et oes eer eS 4, 388, 250| 277493) 498|.......02 0. 

69; 000/280 35. 4) 112/000] 18) 430,720 11, 700 
2,495: 000 uh... 8,977,000! 33,597, 880 655, 095 

19) 479 000132 90.0... 21,145,000) 57,397,647|............ 
86725: 030| soo oeedex coe 18,623,000) 78,894,451 1, 254, 860 

SF AIRY (IY lle eye nee 5,313, 000] 11470987541) 179137 235 
21,500,944! 1,000,000} —87042}500| 8771657562! 16,420; 939 
14,403,300] 7,014,580 550,000! 47;3397039| 28) 458) 649 

MDE erttc cos Pare cb be a. ob crcirerererniemieiathe 9 392) 0 eee Bee 3,470, 000 18, 910, 494) 71, 245,414 
10 CE ee a ee | eee ee ee 4, , 900} 4,524,560) 1, 210,000 15, 831) 522) 40,171, 758 

Total.) 12%.) Si oe PS eee eed Coe 116,560,831] 12,539,140) 118, 993, 330] 730,470,992 161, 227,085 

11312°—21—— 16 
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OureutT oF THE SALMON HATCHERIES OWNED BY THE STATE OF WASHINGTON.® 

Chinook Year ending 
frv. June 30— 

4/050, 000 

14) 766, 822 
14, 283) 499 
13,261, 184 
7, 101, 180 

10,943, 550 
8, 897,670 

18, 647; 600 
17, 440, 950 
21) 168, 350 
16, 458, 502 

“| 23/380; 516 
30, 542, 928 
35, 529, 709 
©39, 784, 092 
48, 239, 092 
34, 228, 979 
83,175,074 
45,773, 506 

Chum fry. 

10, 301, 760 
16,478, 280 
9 937, 390 
9, 937, 390 

3, 268, 00 
6, 120, 000 
4,342,350 
8, 218, 000 
8, 607,500 

13, 326,750 
4, 684, 950 

14,711, 400 
7, 842, 266 

27, 458, 665 
41,890, 354 
15,086, 648 
71,750, 001 
22) 228, 025 

See ees 

296, 190, 529 

Silver, or 
coho, fry. : 

Hump- 
back fry. 

32, 964) 593 
28, 659,079 
15, 725, 196 
12) 296) 294 
28, 996, 380 
28, 668, 600 

1, 532, 737 
578,504 

5, 902, 227 

17, 941, 209 
| 
586, 365, 698 

Sockeye, 
or blue- 

back, fry. 

19, 646, 147 

Steelhead- 
trout fry. 

Total. 

+} 

1,398,476 | 49,900, 050 
2) 481)371 | 60,150, 176 
3,134,076 | 56,014, 044 
3,868,866 | 33,150, 446 
2) 433/635 | 21)761,109 
2,769,784 | 45,888,514 
3,575,943 | 47, 262, 213 
4578,075 | 59,497, 127 
4,080,450 | 54,282; 600 
4°855,000 | 66,044, 550 
5,163,180 | 68,046, 182 
4, 832,067 | 70,432) 443 
9; 089, 250 | 104; 606, 868 
3,601,514 | 82,050,398 
3, 457, 130 | 131,510, 496 
9,984; 852 | 145,501,900 

rea age 55,966, 857 
10, 250, 532 | 223) 494° 236 
7,993, 452 | 92,860, 590 

89, 284, 213 |1,538,997,999 
ee 

a Ag the printed reports of the State before 1913 in many instances report as the output the number of 
eggs gathered, it has been necessary in such 
order to allow for the loss in the egg stage. \ 

6,745,823; and in 1919, 12,351,780 dwarf sockeyes were hatched and planted in waters of the 

cases to make an arbitrary reduction from these figures, in 
In addition to figures in table, in 1916, 13,424 362; in 1918, 

State. 

b A considerable proportion of the fry was fed in rearing ponds for some time before planting. 
¢ 29,900 eggs were distributed in addition. 
d Year ends Nov. 30, 1916. 
e Period from Nov. 30, 1916, to Mar. 31, 1917. 
y Year ending Mar. 31. 
qIn addition 6,000,000 eggs were furnished by the U. S. Bureau of Fisheries. 

The following table shows the 
ington other than the Columbia 
of Fisheries and the State of Washington: 

PLANTS oF SALMON IN THE WATERS oF WASHINGTON OTHER THAN THE COLUMBIA 
RIver. 

pisnuings made in waters of Wash- 
iver by the United States Bureau 

Puget Sound and tributaries. 

Chinook. Sockeye. Silver, or coho. 
Year ending June 30— 

Yeorlings, Yearlings, Yearlings, 
Fry. fingerlings, Fry. fingerlings, Fry. fingerlings, 

or adults. |. or adults. or adults. 

1 Eo y (sere ae Sn EN et a gerber mead iqacoouaoand 55500;,000 0) o-oo cymieraicinie | sersinietots sila = eee eet 

TRO Ree eh Bk uk one Bois le el Ae ogtoppaaledoasachuac 8 5, 400, 000 |...... Pe Peeece or elloecodesorcn: 
7 ATOLOOON Aen he enon IRE ee felt |S 189, 000 

TODO os cce Gace ire pe Pictelctotiatclel ieialeye aralelays alt= (cloin(e(ara/e)a'ecaiaia 10, 683, 000 6, 749, 280 

¢ SOOKOOOR REM Ss vee ae 3, 834, 453 .| 14, 360, 185 
PE SPA amet noice 3, 371, 000 23, 161, 069 
QASEB5OY | as eee ca ctecte 3, 731, 789 21, 507, 771 
15860; 0adu| bese cscs , 855, 000 14, 071, 845 
7B Oy Gist neereeoeecae Pepemee coos: 16, 441, 375 
COU Pa) es eecconder 3,573, 130 9,500 | 29, 755, 574 
3; 907s 098s cos cess oo eer Pega mecooseonhes 26, 960, 552 
pple) le eecomsgpar 8 51d S000 | Seemaee =e 37, 613, 466 
9647-288 seeecies = case Ov ASONOZON | ete stelealerele loa 28, 622, 310 
HS GSTA0G603 | acc cteaeesee ARO DASSZON eiclsicicteeaieiatas 36, 837, 125 
ORS SAR 2) eee casciatersiae F496 000) | Beaceccc inna 29, 941, 865 
4646. 204 eos cwean cle isie 45602 Roa llisiseseceeccee 39, 788, 614 
TILE PLY | cemoocntece SATS TaT00L Neen ee 56, 128, 207 
TOO a OSON| wieeraterestemicia a 2, 683, 261 b 120,000 | 42, 213, 911 

15s Laas ree | sete ee (peril W wn paeceeses<ce 74, 505, 147 
22, 022, 439 802, 795 1, 897, 420 520 | 42, 696, 932 1, 455, 490 
26, 890, 383 750, 612 1,520, 280 2, 093, 000 6, 227, 775 4, 560, 460 
35, 318, 366 411, 060 7, 696, 750 9,319, 275 | 29, 249, 710 6, 845, 115 
22, 244, 102 195, 900 645,520 | 8,622,000 | 12,285,222 | 2,864, 980 

TO talon ce eee 201,176,702 | 2,160,367 | 96, 202,688 | 20, 164, 295 |589, 306,935 | 15, 740, 885 
— 888 ne 

a Tnelndes 50.000 agas. > All fingerlings, 
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PLANTS OF SALMON IN THE WATERS OF WASHINGTON OTHER THAN THE COLUMBIA 
River—Continued. 

Puget Sound and tributaries. 

Humpback. Chum. Steelhead. 
Year ending June 30— 

Yearlings, Yearlings, Yearlings, 
Fry. fingerlings, Fry. fingerlings, Fry. fingerlings, 

or adults. or adults. or adults. 

RINSE (oo SRE ante ate sae | aoa ne seen [neeens'se 105 S01; (00 ese or oase se 1, 572, 560 
NPR OR no Se id became sete |Ruatie wiec cies <|(sintarwiaiowiea's'ac 16,478,280! | oe awceass 1, 398, 476 
ECR oes Nore che ce wiatte Ul kd dinlare'o'@ aja 'm =| (eiatera'atw c'uie a'e's OS OST SOU! cites cis wice mee 2,591, 371 
IER to ora Cte eae duck n ela aes oesce =| cil wimeisicc oes 919375090! ee ee so ee 3,107,891 
MP metert allc:< = = Saas Gautam ATU COE Avtar nic corals oe lineata ven cas [Nt seebecics ae 3; 518, 476 
LeMay oa ST SER hand wictela llreraratcternvers'> as |lctablotw'ewicio cts a [luicictac.ss'a-a)5.5.5 | s'a'cistnjeelasie es a}, 329, 940 
1 Oe eee eee ee eee ark OBO 900n eae cacinecs 2 800,000! see ces 3, 162, 174 
ZA Bes <i. SSA SE, cee 2294) bh | eee so etce S220 1000) | teens eee 3, 964, 308 
iL! 1:1 eee Pe net ke ee OF AZ0 G62 ee calaais a aici 25 218s G00 I aninn ween 4, 566, 491 
909 Gi O485000 Seo Bec cene o4 499, 141 

fp 1485, OUD isaac ccce ee 6, 292) 338 
UZ)O74; 060" ses etccceee 4,841, 330 
35 O20; LO ean wees sane ¢6, 732, 805 

31,408; S60} east sacs 9, 731, 400 
15 685; 046" ou cne- oe kee 4,444,271 
51, 852, O60 ee eee 4, 925, 555 

TUS CURE eo arate eee 12,005,627 | 2,918,000 | 41,541,949 | 1,000,000 | 5, 102,566 
TREE OO OIE. he AR oe 165, 7, 449,030 | 12,955,800 | 6,766,530 | 1,979,010 
UN CL Ae eee eee eee 8,219,086 | 4,736,000 | 52,674, 752 |............ 4,851, 092 
TUT OM: 21 ed a ee 2, 354, 000 369, 958 | 21,480, 325 | 4,063,760 | 3,152,452 |............ 

otal cect ak ae ecie 75,403,079 | 15,477,343 |312, 798, 782 | 11,830,290 | 81,763,647] 6,066, 120 

Quinault Lake and River. 

Chinook. Sockeye. Silverside. 

Year ending June 30— ak Steel- 

in Ein! Yearlings, Yearlings, | head 
Fry. Barth gs Fry. fingerlings, Fry. fingerlings,} fry. 

- , oadaite: or adults. or adults. 

Ue Se ee ee OP OLS aa soccoa ses 3y.008; 00k | aes as achica 198, 966 ||s 20278 oo 10, 598 
NOLGEe: ae 8452 FET bee 29, 600 4,810 | 13,840,000 | 2,665,788 96, 650 4586454 oo o4 tae 
LU ES ee eee 160, NU ea seas 11, 150, 000 623953 | 12910: 000) |= 2-25 ose. Fe/ 558 ose 
TEV 8 eo 970, O00! | nent , 500,000 | 3,386, 010 200;,000) 4353030700) |ne see as 
Thy) Loe oe Vee ees 100,000 109,400 | 1,000,000 | 4, 738, 000 600, 000 AIQLA0O |Leaeuanee 

(Retalsss 17s eee. 529, 513 114, 210 | 32, 048, 591 10, 842,751 | 3,005,616 | 3,727, 964 10, 598 

Chehalis River. Willapa River. 
ime 

ene Silver, or Steel- E Silver, or Steel- 
June 300 Chinook. eae, Chum. head. Chinook. | Sore. Chum. Head 

1899...... Roto OUD ass pels 52s aadowan mcwta|ecse ses ces dle ceketaset ase seen bee wate 
MOODS ee: RAT Sate ee e oeieeiee | ere corsesinis sell toe cious cree SSL 000 ease ans oe: 
TOQUE AREY 2 30 aa dees Ea | ee ee 6555400 (882 7. eS 
UM sieesee i Seee eno | se cacieicese os |essesec cnc s\n aclcasees 2,163,019 | 1,800, 000 
ae S00; OO0R S22 2e = eas |ecemesc ess alscceewes cee 819, 504 204, 876 
TESS ee S| Ug EN Oe eg pu Fe eee en a ey go 630,000 | 1, 800, 000 
OGD EME is Oe ase! 27503) 880i) 1,468) 800)|5 5s. 2cccan 529,650 | 2, 160, 000 
DOO TAP Ee sale fe ee Se 2, 250, 000 9003 000:)3. 222 ket a2¢ 393,660 | 2,259, 000 
1O0SS" 32... 163,000 | 3,275,000 | 2,064,000 |........... 678,600 | 654, 500 
2909: 52) 148,000 | 1,800,000 | 1,757,000 |........... 322, 200 504, 000 
1910:=...: 403,000 | 1,577,000} 859,000 |........... 455, 200 64,000 |. 
191ieP.-” 111,150 | 4,041, 900 900,960 | 937, 500 734,350 | 2,457,900 
1912... 118,750 | 3,575,700 | 1,052,760 93, 752 748, 600 | 3,111,750 
19M e A S 119,700 | 1,690,200 | 3,177,680} 412,500 729,600 | 1,386,000 
1Q1dca ess 139,000 | 2,977, 260 497,300 | 701,118 | 3,247,345 | 1,785,580 
1915; 6 73, 337 | 4,790,474 | 1,230,000} 551,302 302, 461 581, 730 
igtoces 854,170 | 6,811,315 | 4,218,930 | 638,733 | 2,570, 105 108, 550 
IWS 495, 350 120, ¥ 690, 000.)| use tan 2, 178, 185 595, 000 
TEE ee 2,978, 288 | 12,275,990 | 17,725,949 | 967,975 | 5,411,725 | 1,809,901 | 2,359,805 | 771, 600 
1sighwie! 279,200 | 6,017,655 | 4,763,000 | 1,847,400 | 1,460,206 | 372) 500 318,100 | 197, 060 

Total ..|12, 263, 045 | 53, 765,874 | 43, 205,379 | 6, 150, 280 | 24,908,810 | 21, 646,287 | 5, 441,375 | 4,952, 920 

@ Includes 14,400 eggs. ¢ Includes 25,000 eggs. 
“ Includes 100,000 eggs. a@ All fingerlings. 
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PLANTS OF SALMON IN THE WATERS OF WASHINGTON OTHER THAN THE COLUMBIA 
River—Continued. 

Total by species. 

Year ending June | | cot 

: E ut yeh Silver, or Hump- 7 " Me 
Chinook. Sockeye. Sahin Banke Chum. | Steelhead. 

| 
LS TSe prise k ee Ss 3) OOO) fei sacar ate sal Nair e came iS Oa shane | A  pe i t  e [seas mie sees 3, 000 
LEC ey (te 2 TATE SES aes [i a ey 555005 000) | csc cores Re teeta he St senate roracetaets |e sercices Aortows 5, 500, 000 
SOS be bien naa NAF Hy a 55400000) | eats ates | tae eee ees ae cane Nomen [eee 5, 400, 000 
SOON eeatesteeioee 851080; O00 sea saseesee TSO! O00 |e Set ctor cecece le sess torte eR cere es 8, 874, 000 
1900222 pe 3, 236,300 | 10,683,000 | 6, 749,280 |............ 10,301,760 | 1,762,560 | 32,732,900 
TOO UO Vat NL 2: 863.200)! Ba8ade4ban| nid S015) | ue nme 16, 478,280 | 1,398,476 | 38,934,594 
1h tee ee Sa 2; 141,322) | 3,371,000) | 23) 161,\069 |. 2-2-5225. 9,937,390 | 2,591,371 | 41,202, 152 
AROS Ss eames ee 4,276, 869 | 3, 731,789) 23) 307771 |_.n2 358 fea. 9,937,390 | 3,826,091 | 45,079, 910 
LOOSE eB By 3,585,437 | 3,855,000 | 14, 276, 721 ABUT One sens eu 3,938, 866 | 26, 127, 821 
TRS Ofer des arsenate Ss he On 220N780il ene sete ae 1S ZEUS TON las eta aes all iteraciacinete st 1,617,940 | 23,080, 053 
TOD) cea eae 5,348,940 | 3,582,630 | 34, 493, 794 969,990 | 3,268,800 | 3,348,724 | 51,012,878 
1 GS 0 ae ee AL aOR 258) |e Lena yee 31,460,552 | 4,224,255 | 6,120,000 | 4,490,808 | 50, 596, 873 
TOV SMM eSEh Ns ..-| 9,198,309 | 8,514,305 | 41,542,966 | 9,420,662 | 4,342,350 | 4,714,991 | 77,733, 583 
LOOT Sa TaN TONEU7S488) (53480626510) 9264310) |aaasa aaa 7,805,000 | 4,898,141 | 59,177,565 
TOTOUS Ue otic 12,539,260 | 4,554,825 | 38,478,125 | 1,887,600 | 8,607,500 | 6,292,338 | 72,359,648 
NOM eaten eee 5,829,982 | 5,496,000 | 36, 441, 665 96,000 | 12,975,020 | 6,078,830 | 66,917, 497 
1h) 1s en Ge 5,513, 604 | 4,692,573 | 46,476,064 | 5,432,110 | 4,578,930 | 7,131,382 | 73, 824, 663 
LOTS ieee mace eee 8,410,628 | 5,751,700 | 59, 204, 407 1,888 | 34, 586,640 | 10,526,400 | 118, 481, 663 
LQTS us 10,779,171 | 2,803,261 | 46,976,751 | 22,651,415 16,032,346 | 5,393,944 | 104, 636, 888 
LOG eae see ase 15, 618, 445 | 10,929, 647 | 80,076,317 | 7,508,004 | 54,663,800 | 5,592,895 | 174,389, 108 
ORG Ress =< ele ele 26, 283,919 | 18,403,728 | 51,173,801 | 14,923,627 | 47,942,599 | 6,632,299 | 165, 359, 973 
RS) Wy fee aes mee 30, 474, 530 | 14,816, 233 | 13,413,235 | 7,614,030 | 22,312,330 | 3,399,510 | 92,029, 868 
ONS. eens. cole sey 44,339, 439 | 22,902,035 | 53,684,416 | 12,955,086 | 72,760,506 | 10,111,087 | 216, 752, 569 
OTOH oe Ee ae 24, 388,808 | 15,005,520 | 22,559,757 | 2,723,958 | 30,625,185 | 5,196,912 | 100, 500, 140 

iss A Sa 2s AA | Ea 
Rotalese ae 241, 155, 647 |159, 258, 325 |687, 193,561 | 90,880,422 |373, 275,826 | 98,943,565 |1,650,707,346 

a These were brought from the Clackamas (Oreg.) station and planted in some unnamed lake. 

BRITISH COLUMBIA. 

Fraser Rwer.—The first hatchery established by the Dominion of 
Canada on the Pacific coast was erected in 1884 at what is now Bon 
Accord, a point on the lower river some 4 miles above New West- 
minster, and on the opposite shore. The next built was in 1901 on 
Granite Creek, Shuswap Lake, which discharges into the Fraser 
through the South Thompson River, the lake being about 280 miles 
from New Westminster. In 1904 another hatchery was established 
on Harrison Lake on the Lillooet River, first large tributary of the 
Fraser on the north side; also one about 4 miles east of the lower 
extremities of Pemberton Meadows, at the junction of Owl Creek 
and the Birkenhead River, 4 miles above its confluence with the 
eastern branch of the Lillooet River, which in turn discharges into 
Lillooet Lake. In 1907 a hatchery was built on Stuart Lake, near 
the headwaters of the Fraser. 

In 1914 the Bon Accord hatchery had to be abandoned, due to the 
laying out of a town site around it, and the equipment was transferred 
to Queen’s Park, New Westminster. 

The Province of British Columbia owns Seton Lake hatchery, 
which was established in 1903 on Lake Creek, on the north side, 
about half a mile from the outlet of Seton Lake, and it has been 
operated continuously ever since. Seton Lake is a part of the Fraser 
River chain and is some 300 miles above the mouth of the river. 
Lake Creek, the outlet of Seton Lake, empties into the Cayoosh 
Creek, a tributary of the Fraser, 45 miles north of the latter’s junction 
with the Thompson, and 1 mile south of the town of Lillooet. 
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In 1916 a subsidiary station was built by the Dominion on Cultus 
Lake to accommodate the surplus eggs which could not be handled 
in the Harrison and Pemberton hatcheries. 

In 1913, the year of the quadriennially big run of sockeye salmon 
on the Fraser River, the contractors who were building the new 
Canadian Northern Railway, in blasting their way along the banks 
of the river, threw the rock and other débris into the stream until 
in the narrow part of the canyon south of North Bend at Whites 
Creek, Hells Gate, China Bar, and Scuzzy Rapids, all within a few 
miles of each other, the débris formed great sloping banks extending 
out into the stream at these points, and entirely changed the direction 
of the currents, and, of course, the velocity of the water. At best the 
salmon had a hard time getting through there, but the added obstruc- 
tions rendered it practically impossible. 

At a rather late hour the authorities woke up to the menace this 
work was to the run of salmon, and the dumping of débris into the 
river in such a manner as to obstruct their ascent was stopped. 
How to clear the stream once more was now the problem, and this 

was seriously complicated by a slide of rock which took place in 
Hells Gate in February, 1914, which narrowed the channel of the 
stream considerably. 

In March, 1914, the Dominion Marine and Fisheries Department 
contracted with a private concern to remove the obstructions, and 
this was done from Scuzzy Rapids, China Bar, and Whites Creek 
within a short period of time, but a couple of seasons’ work were 
required to clear up Hells Gate so as to permit of passage for the fish. 
Some people claim that the fish still find it difficult to pass these 
obstructions. 

Rivers Inlet—A hatchery was established by the Dominion on 
McTavish Creek, one of the tributaries of Oweekayno Lake, about 
20 miles up Rivers Inlet, in 1905, and has been operated ever since. 

Skeena River.—In 1902 the Dominion established a hatchery on 
Lakelse Lake, in the Skeena River Basin, about 65 miles up the 
river from Port Essington. In 1919 a modern hatchery was com- 
menced to replace the old one that was put out of commission by 
floods in 1917. In 1907 another was constructed on Babine Lake, 
the source of the Skeena River. 

Vancouver Island.—In 1902 S. A. Spencer, of the Alert Bay cannery 
(now belonging to the British Columbia Packers’ Association), in 
return for certain special fishery privileges granted by the Dominion, 
established a hatchery on the Nimpkish River, which is located on 
the northeast shore of Vancouver Island. The hatchery was burned 
down in 1903, but was immediately rebuilt. Since its establishment 
it has been operated by the Dominion. 

In 1910 the Dominion put three new hatcheries into operation, 
all on Vancouver Island. They were located on Anderson Lake, 
Kennedy Lake, and Cowichan Lake, respectively. The two former 
are used for sockeyes and the latter for king and coho salmon and 
steelhead and other varieties of trout. 

In 1915-16 the Draney Fisheries (Ltd.), operated a hatchery on 
a lake near by and hatched out 560,000 fry from eggs obtained from 
Rivers Inlet. 
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The following table shows the plantings made in the waters of 
British Columbia from the Dominion and provincial hatcheries: 

PLANts oF SALMON Fry MADE IN THE WATERS OF BRITISH COLUMBIA. 

Fraser River.a 

Year. Bus : = 
‘oho, or pring, or ump- Steelhead 

Chum. silver. king. back. Sockeye. trout. Total. 

TSS 5 sree ctr | ke ces ara aie einer |eecetepa sia ese) ate [ee eyelelele ainiseaiel| eta) o0s ateserejenerste L800 5000 Fao ees cece 1, 800, 000 
Uas6 fi iacety eyela| Pu der cA cE ee een, baeass bel age Deca 2,625,000; | ij 0a cass 2) 625,000 
iy er Le ee ee GTA OU pce pee one, Fach 4.414000 Io. . coc eee, 4° 414/000 
FE We ope oa a A a (a EC Sly ON MeN NR gee Fe Pa 5} 807,,000\| 8.10: pared 5, 807,000 

epee eee eee SAN ah ier io ee 
TUTE Ne (Ea aen ICAL a eo API Ttse ie Aa ES 3, 603, 800 ii iceedoasl Map Rpees seed 
Ey ae a ig RNB DE PM NOSE CH GIN PER RED | Baas ale ra OOO az. poeua 6,000, 000 
THO. IPT AELS Sh bed, Ch ee erer ae eins Od CUE IDL Pet g Ie BL O74: 0001. sssdtik eee 5, 674, 000 
(1c ay ie CCR Pa De a ne eC A Fy TBR Ree ae 6: 300000) | 2.9 eae 6,300, 000 
TSR aee Nea L iy APOE SSS mA | AUET ETRE 1A) 5 | Maile oh mee: eniees Seater 6,390; 000" |) cata @ 6,390, 000 
1 ee A Oe AgRooe al saa ceeenpsed Esmonaccc ood 58 scodandaa pagocosayscn 1053935000) || 22.2 255-tt 10, 393, 000 

5, 928) 000 
5, 850, 000 

1zannn Her a 750, 0 Unie DOO! | tae ene 68) 
210, 000 13,729, 200 12,000 | 14/001; 200 

54576, 1001] 4, 3810400) Jc. see tere "244-3001 leks Cena 19) 201 800 
42778, 000'| 1, 791-500 ils seen en 100, 479, 000 4,000 | 107/048) 500 
3,219,200 | 1)814/900 |........-... 36, 965, 900 2) 000, 000 
5,890,000 | 2)815;000 | 22,500,000 | 51; 855, 200 83/060, 200 
"375-400 |. 5, 772/400.|0 2.5. 0820- 41, 909, 500 55,057,300 

450,000 | 6,300,000 |............ 105,312, 500 112’ 062? 500 
5,318,800 | 2/199,500|...........- 24) 146, 300 31,594,600 
3,899,500 | 5,962)500 | 28,773,350 | 34) 183; 850 72) 819, 200 
1,995,600 | 4,533,550 |.......-.... 41, 062, 700 48, 691, 850 
17522) 000 50,000 | 500,000 | 92) 308, 000 94/ 380, 000 

125,000 | 2)196,000| 2,614) 700 |...........- 27) 496, 000 32) 431,700 
Fie (sa a RR Fle pera 1,652,000 | 2,540,000 | ¢ 3,834, 000 |467, 201, 000 75, 227, 000 
Tp a ae RE 5,256,000 | 1}971,900 | 1,645,200 | 4,788,000 | 27,903, 600 41,564, 700 
EC eae 378,000 | 1,729,800 | 2' 763,000 | 13,9407 100 | 37; 153,350 55,964, 250 
DOIG Seo Soles sett 383, 000 1, 800, 625 2, 291, 200 40, 000 |f 42, 071, 825 30, 000 | 46, 616, 650 

Totalkees ee 7, 317, 000 | 51, 420, 925 | 47, 426, 850 | 74, 425, 450 |868, 137, 025 121, 000 |1,048,848,250 , 

é : Nimpkish 
Skeena River. Rivers Inlet. River! 

Year. 

poe Sockeye. Total. OE ae oO | Sockeye. Total. Sockeye. 

CPU UON ET SPC G8 Es seeipeoocudloecke cocooodsescocorocors 1,636, 000 
4,000,000 CEI UG 0) CASS eee eRe haan otoSascd|ssadésoessc 2,496, 000 
SOLA U0 feos Gre GOON | cee eielerseice piel icine see ne | eerste 2,850, 000 
3,784,450 | 3,784,450 8,000, 000 8,000,000 4,873, 400 
4,125,750 4,125,750 8, 440,000 8, 440, 000 4,870,000 
8, 946, 950 8,946, 950 8,594,000 | 13,300,000 4,800, 000 
11,882,400 | 11,882, 400 13,300,000 | 13,300,000 4,500,000 

911,521,700 | 11,521,700 12,750,000 | 12,750,000 5,055, 000 
12,556,470 | 12,556, 470 11, 436,000 | 11, 436,000 6,414, 000 
12,367,500 | 12,367,500 11,791,000 | 11,791,000 5,114, 500 
11, 430, 430 | 11, 430, 430 |.. 10,981,000 | 10,981,000 4,981,000 
11,843, 200 | 11,843,200 |. 12,397,000 | 12,397,000 5,053, 000 
11,899,613 | 11,915,613 |.. 12,712,000 | 12,712,000 4,880, 000 
11, 202, 257 | 11,202, 257 12,594,100 | 12,594,100 4,980,000 
12,105,000 | 12,105,000 13,305,600 |. 135305, 600) |e 22 22222 e22 
8, 190, 000 8, 190, 000 2,721, 600 25121; 600} cadeeae pee 
8/096,000 | 8,096) 000 2'9)8;800 | 27908;800 | 4,874,000 

151, 169, 620 |151, 185,620 | 4,706,000 141,931, 100 146,637,100 | 67,376,900 

a Some of the reports from the provincial hatchery at Seton Lake show merely the take of eggs; it has 
been necessary to make an arbitrary reduction in order to show the loss of eggs and fry before planting. 

b No plants made in 1901. 
c 3,549,000 were eggs. 
d 3,242,000 were eggs. 
e All were given as eggs, and an arbitrary reduction was made in order to show the loss in eggs and fry 

before planting. 
7 500,000 were eggs; of the eggs from which the total plantings were made, 8,096,000 were obtained from 

the Skeena River. 
g Includes 80,000 coho fry. 
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PLANTs oF SALMON Fry MADE IN THE WATERS oF BritisH CoLumMBIA—Continued. 

Vancouver Island. 

Year. 
Coho, or | Spring, or Steelhead. 

Chum. silver. gi aer Sockeye. trout. Total. 

VT Ye ae 40,000 | 4,550,000 425,000 | 7,862,000 | 145,200 13,022, 200 
1912... 0-22 eee eee eee ee elec eee eee ee 3,487, 500 456,000 | 13,620,750 37,200 | 17,601,450 
OTR essa Tac Fe0 oS. teucie coe |b ies arene 3, 180,000 712,500 | 15,031,750 173,900 19,098, 150 
Noch nre cn we acae ac'a gnc pnleeeedeae een 2,252,000 701,000 | 15,314,500 87,200 | 18,354,700 
Tiivh; 22) CERe RRSP ners Pree | ears Fcc ee 2,229, 220 250,600 | 15,911,000 55,000 | 18,445,820 
TONG onl Be ee ee ea beer 2 Se ae 1, 689, 826 576,400 | 7,966,000 38,600 | 10; 270/826 
1 eb ER RES 1B | We 2S SO 1,426,860 | 1,209,600 | 2,862,000 |........ 2.2. 5,498) 460 
CE ea aes eee or |/S7 Oe Re 2, 200, 410 418,950 | 4,527,338 |............ 7, 146, 698 
Ty), Sale aR AMIR DRS # Tei Cali A 2,152,194 | @ 431, 760 | 64, 589, 250 ¢ 33,798 | 7, 207, 002 

| - 

LO) 2 ee ea a on a Se 40, 000 | 23,168,010 | 5,181, 810 | 87, 684, 588 570, 898 116, 645, 306 

Total by species. 

pari Cot BI Steelhead Pier: oho, or | Spring, or ump- eelhea ota 
Chum. silver. king. back, Sockeye. trout. 

1/800} 000 2. Set 2 is 1,800,000 
2)625/000h. Seecassaee 2,625,000 
APATIE OOO Neeser cee ooee 4,414,000 
5, 807, 000 5,807, 000 
4,419, 000 4,419, 000 
6,640,000 6,640, 000 
3,603, 800 3, 603, 800 
6,000,000 6,000, 000 
5,674,000 5,674,000 
6,300, 000 6,300, 000 
6/390!000: | “21a 22 ee 6,390,000 

105393 O00; |o-c2e-p oe og 10,393, 000 
Bi928* 000); Socndecccs oc 5,928,000 
5, 850, 000 SURE Servi ee 5, 850,000 

CC U-AN TF eee! 4,742,000 
6,200,000 |............ 6. 200.000 
15, 808,000 75,000 | 15,973,000 

LAY (0 1) apa Soe 19, 454, 000 
20, 225, 200 12,000 | 20,497; 200 

ASRT AWN |b des esees ae T5eRO2F O00) enemas 25,819,700 
A. 774, 000)! eule vole s00)| cote oss an 117, 136, 850 4,000 | 123,706,350 
3,219,200 | 1,814,900 |..-......... 54; 401,650 |s...2-.-..- 59, 435, 750 
5,890,000 | 7,521,000 | 22,500,000 | 74,196,150 |...........- 110, 107, 150 
7,375,400 | 5,772,400 |.......-.-.. 71591, 900! |. 29. 2.523. $4,739,700 

450,000 | 6,300,000 |............ 194;630'200 lise sess 141, 389, 200 
OUT MRRS. 220. FEC 40,000 | 9,868,800 | 2,554,500 |............ 62, 414,770 145,200 | 75,023) 270 
[rhe Sas peas an Ces ae 7,387,000 | 6,418,500 | 28,773,350 | 77,077,600 37,200 | 119,693,650 
OIG o2:..-%~ Ried 1,100,000 | 5,175,600 | 5,246,050 |............ 83, 486, 880 173,900 | 95,182) 430 
iV «aa a ey FUNG recto ae gi 3,774, 000 751, 000 500,000 |136, 915, 700 87,200 | 142,027; 900 
Tae eer eee ae 125,000 | 4,425,220 | 2,865,300 16,000 | 72,898,613 55,000 | 80,385,133 
1K) yeas BA Ao Se) ree at 2 Se 3,341,826 | 3,116,400 | 3,834,000 |103, 943,357 38,600 | 114,274,183 
1917 tele. sok: 5,256,000 | 3,398,760 | 2,854,800 | 4,788,000 | 56,176,200 |.......2.... 72,473, 760 
ICIS meee 3 78,000 | 3,930,210 | 3,181,950 | 13,940,100 | 52,592,288 |............ 74,022,548 
Tht a i ee Pa 383, 000 | 3, 952, 819 2, 722, 960 40, 000 | 62, 539, 875 63, 798 | 69, 702, 452 

Duras ata 7, 357, 000 | 74, 588, 935 | 57,314,660 | 74, 441, 450 |1,316,299,233 691, 898 |1,468,190,276 

a Includes 24,361 fingerlings. ¢ Includes 5,357 fingerlings. 
b Includes 205,700 advanced fry and 26,000 fingerlings. 

ALASKA, 

In 1891 several of the canneries spars tine at Karluk, on Kodiak 
Island, combined forces and built a 
lace, 
ishing rights on the <p 
1896, the Alaska Pac 

atchery on the lagoon at that 
As the cannery men were at swords’ points in regard to their 

it, in 1892 the hatchery was closed. 
xers Association broke 

at the eastern end of the lagoon, near the ou 

In May, 
ground for a hatchery 
tlet of Karluk River, a 

short distance from where the hatchery was located in 1891, and 
operated it until 1916, when it was abandoned as a hatchery. 
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In 1892 Capt. John C. Callbreath, manager of the Point Ellis 
cannery on Kuiu Island, operated a small hatchery on the left bank 
of Kutlakoo stream. It was a very primitive place, and an excep- 
tionally high tide destroyed the whole plant in September. It was 
never rebuilt. 

Capt. Callbreath, however, after seeing to the operation of the 
hatchery, had returned to Wrangell during the summer, where his 
attention was again attracted to hatchery work, and in the fall of 
1892 he built a small hatchery on Jadjeska stream, Etolin Island, 
about 200 yards from its mouth. The stream is about one-half mile 
in length and is the outlet of a small lake. Finding the location 
unsuitable, Capt. Callbreath removed the hatchery in 1893 to the 
northern side of the lake, about three-eighths of a mile from the head 
of the outlet, where it still stands. The owner’s intention was to 
build up a stream which had a small natural run of red salmon until 
i: had a large run, with the hope that the Government would then 
give him the exclusive right to take these fish from the stream for 
commercial purposes. The experiment was kept up until the end of 
the season of 1905, when Capt. Callbreath’s failing eyesight compelled 
the cessation of the actual hatching. Until 1910 a man was stationed 
on the stream during the run of spawning fish for the purpose of lft- 
ing them over the dam, so that they could reach the spawning beds 
at the head of the lake, and the project was abandoned entirely 
shortly thereafter. The owner’s expectation of a big run as a result 
of hatching operations was never realized. 

In 1896 the Baranof Packing Co., which operated a cannery on 
Redfish Bay, on the western coast of Baranof Island, built a small 
hatchery on the lake at the head of Redfish stream. The following 
winter was so cold that not only the flume but the whole cataract 
froze solid, and as the hatchery was thus left without water the eggs 
were put into the lake and left to their fate and the hatchery closed 
down permanently. 

In 1897 the North Pacific Trading & Packing Co., at Klawak, 
Prince of Wales Island, established a hatchery near the head of 
Klawak stream, close to Klawak Lake. In 1898 the plant was moved 
to the mouth of a small stream entering the lake about halfway up 
the western shore. This hatchery was operated continuously until 
the end of 1917, since when it has been shut down. In 1909 the 
North Alaska Salmon Co. acquired a half interest in it, which it 
relinquished to the original owners a few years later. 

The Pacific Steam Whaling Co. in 1898 erected a small hatchery 
on Hetta Lake, on the west side of Prince of Wales Island, which 
was operated until the close of the hatching season of 1903-4, when 
the Pacific Packing & Navigation Co., successor to the original 
owner, went into the hands of a receiver. In 1907 it was reopened 
by the Northwestern Fisheries Co., which had acquired the interests 
of the old company, and has been operated each season since, with — 
the exception of 1919. 
Up to 1900 the work of hatching salmon was entirely voluntary 

on the part of the packers. On May 2 of that year the following 
regulation was promulgated at the Treasury Department, which at 
that time had control of the Alaska salmon-inspection service: 

7. Each person, company, or corporation taking salmon in Alaskan waters shall 
establish and conduct, at or near the fisheries operated by him or them, a suitable 
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artificial propagating plant or hatchery, and shall produce yearly and place in the 
natural spawning waters of each fishery so operated red-salmon fry in such numbers 
as shall he equal to at least four times the nwaber of mature fish taken from the said 
fisheries by or for him or them during the preceding fishing season. The manage- 
ment and operation of such hatcheries shall be subject to such rules and regulations 
as may hereafter be prescribed by the Secretary of the Treasury. They sha'l he open 
for inspection by the authorized official of this department; annual reports shall he 
made, giving full particulars of the number of inale and female salmon stripped, the 
number of eggs treated, the number and percentage of fish hatched, and all other con- 
ditions of interest; and there shall be made a sworn yearly statement of the number 
of fry planted and the exact location where said planting was done. 

On January 24, 1902, this regulation was amended so as to require 
the planting of ‘“red-salmon fry in such numbers as shall be equal to 
at least ten times the number of salmon of all varieties taken from 
the said fisheries.” 

Although the regulation was mandatory, but few of the packers 
obeyed it, some because no suitable place was to be found within a 
reasonable distance of their plants, others because the establishment 
and operation of such a hatchery would cost more than their returns 
from the industry justified, and others because of lack of knowledge 
required in hatchery work. ‘he greater number of them absolutely 
ignored it, and as a result those who conformed to the regulation 
were placed under a heavy financial handicap. The injustice of this 
arrangement was patent on its face, and in 1906, when a compre- 
hensive revision of the law was made by Congress, provision was 
made for reimbursing in the future those cannery men who operated 
salmon hatcheries. ‘The section covering this point reads as follows: 

Sec. 2. That the catch and pack of salmon made in Alaska by the owners of pri- 
vate salmon hatcheries operated in Alaska shall be exempt from all license fees and 
taxation of every nature at the rate of ten cases of canned salmon to every one thousand 
red or king salmon fry liberated, upon the following conditions: 
That the Secretary of Commerce and Labor may from time to time, and on the 

application of the hatchery owner shall, within a reasonable time thereafter, cause 
such private hatcheries to be inspected for the purpose of determining the character 
of their operations, efficiency, and productiveness, and if he approve the same shall 
cause notice of such approval to be filed in the office of the clerk or deputy clerk of the 
United States district court of the division of the District of Alaska wherein any such 
hatchery is located, and shall also notify the owners of such hatchery of the action 
taken by him. The owner, agent, officer, or superintendent of any hatchery the 
effectiveness and productiveness of which has been approved as above provided 
shall, between the thirtieth day of June and the thirty-first day of December of each 
ear, make proof of the number of salmon iry liberated during the twelve months 

immediately preceding the thirtieth day of June by a written statement under oath. 
Such proof shall be filed in the office of the clerk or deputy clerk of the United States 
district court of the division of the District of Alaska wherein such hatchery is located, 
and when so filed shall entitle the respective hatchery owners to the exemption as 
herein provided; and a false oath as to the number of salmon fry liberated shall be 
deemed perjury and subject the offender to all the pains and penalties thereof.  Dupli- 
cates of such statements shall also be filed with the Secretary of Commerce and Labor. 

It shall be the duty of such clerk or deputy clerk in whose office the approval and 
proof heretofore provided for are filed to forthwith issue to the hatchery owner, caus- 
ing such proofs to be filed, certificates which shall not be transferable and of such 
denominations as said owner may request (no certificate to cover fewer than one 
thousand fry), covering in the aggregate the number of fry so proved to have been 
liberated ; and such certificates may be used at any time by the person, company, cor- 
poration, or association to whom issued for the payment pro tanto of any license fees 
or taxes upon or against or on account of any catch or pack of salmon made by them 
in Alaska; and it shall be the duty of all public officials charged with the duty of col- 
lecting or receiving such license fees or taxes to accept such certificates in lieu of 
money in payment of all license fees or taxes upon or against the pack of canned 
salmon at the ratio of one thousand fry for each ten cases of salmon. No hatchery 
owner shall obtain the rebates from the output of any hatchery to which he might 
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otherwise be entitled under this act unless the efficiency of said hatchery has first 
been approved by the Secretary of Commerce and Labor in the manner herein pro- 
vided for. 

Of recent years so much objection has been raised to the system 
of hatchery rebates that the matter of the Federal Government 
taking over all private hatcheries in Alaska, at a fair valuation, and 
operating same, is being favorably considered. 

In 1901 the Pacific Steam Whaling Co. established two small 
hatcheries—one on Nagel Stream, which enters the northern side of 
Quadra Lake, on the mainland of southeast Alaska, and one on a 
stream entering Freshwater Lake Bay, Chatham Strait. Both were 
closed down in 1904 when the company failed. In 1908 the North- 
western Fisheries Co., which had acquired the Quadra plant, removed 
it to a small stream entering the head of the lake and has operated 
it ever since. 

In 1901 the Alaska Packers Association erected a hatchery on 
Heckman Lake, the third of a series of lakes on Naha Stream, Revilla- 
gigedo Island, and about 8 miles from Loring, where the association 
has a cannery. This, known as Fortmann hatchery, is without ques- 
tion the largest and costliest salmon hatchery in the world, having a 
capacity of 110,000,000 eggs, and the association is entitled to great 
credit for the public spirit it has shown and the work it has done, 
entirely without remuneration until 1906, in building and operating 
not only this hatchery but also the one at Karluk. 

The Union Packing Co., at Kell Bay, on Kuiu Island, and F. C. 
Barnes, at Lake Bay, on Prince’of Wales Island, in 1902 built and 
operated small hatcheries, both of which were abandoned after one 
season’s work. 
Up to 1905 the work of hatching salmon in Alaska was confined to 

the salmon cannery men. In that year, however, the United States 
Bureau of Fisheries erected a hatchery on Yes Lake, which empties 
through a short stream into Yes Bay, on Cleveland Peninsula. In 
1907 the Bureau constructed another hatchery, on Afognak Lake, 
near Litnik Bay, Afognak Island. 

The eruption of Katmai volcano, on the Alaska Peninsula, June 
6, 1912, covered the island of Afognak with volcanic ash and sand to 
an average depth of 9 inches. It is estimated that 20,000 salmon 
erished at the head of Litnik Lake, while thousands were driven 
ack into the ocean. As a result of these conditions the work at the 

Afognak station was much hampered and curtailed. Even as late 
as 1915 work at this station was still being hampered by the volcanic 
ash and sand which fell in 1912. 

In 1913 collecting stations were established at Eagle Harbor and 
Uganak Lake, on Kodiak Island. In 1915 another was established 
at Seal Bay, on Afognak Island. 

In 1913 a collecting station was established on Ketchikan Creek, 
but, owing to the objections of the citizens of the town against the 
taking away of the eggs, the station was abandoned in 1915. 
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The following tables show the eggs and fry distributed by the 
Government and privately owned hatcheries in Alaska: 

OurruT OF THE SALMON HATCHERIES IN ALASKA OWNED By THE U. 8S. BUREAU OF 
FISHERIES, 1906 To 1919. 

McDonald Lake or Yes Bay hatchery. 

Year ending a KAY Total. Fine 30— Red, or sockeye. oho; |-‘Bteet Humpback. ota 

——________————lor silver} head |—— —-— 

Eggs. Fry. | ©: | fry Eggs. Fry. Eggs. Fry. 

MM Rico nt ie |Scbectccewswoe QsOd8 DOO Eee atest | sec cas oc|scsaccmmcuclensemecntanls||ccnsccce'ss 6, 638, 550 
ROOTES 506 linccctcceaiees 54,610,800 |........ 143500 il: 2 ses pee RUSE ee Sk ee Fe 54, 754, 300 
WOOBU ci... AG, Bc eee CUSTCOAGT NE RE PERRET CT) TE OMT a Pe ee 61, 369, 000 
OOO WedE fs 2 Tel 795 EE Ake MRA G5S- OOOH 9/H00 {Lid gackala ca soan Ske eta vewen|sscsses tens 48, 662, 900 
OSE AAR eee Sena GOy S70 5GO0 eke asculecomssccules secs ecte|semeemeseec|=sosfc= ae --| 69,879, 600 
PUTS: ONG IR ee EBRDAO SOND We eae ebl cease cts 100) 000! |e ee 100,000 | 68, 239; 900 
POLO a iite a seo cce sete seetee ORrooaTOU0 Wace ocos-|anstescath sce ss care pacececamalscenS mules Gecealiee 
HOLS Sf). Ae Hate oc teRoee DUSA ze TUO eres ee eee ce match cate clea acic cen s | eine acaincnvetsis : 
he nen bre Seon sa 49796 400s ccc [os eee Wares cats 4, 500,000 | 2,000,000 | 47) 226° 400 
“TT OR CS GT ie eee) Ga TA a 2,000, 000° |..-2...---- 2,000,000 | 37,445; 000 
MOL Ge sus <5 4565 RS LOOS OOO! COZ SLTROO0 Mores ce ok een. cabes| a csc.n proiatese cit tenia aareceus 18,100,000 | 52,317,500 
LGNGIS o tarye DROOO SOOO COISUTSNOUDH Seekceee |e ce Nene ean | ees a2 ks 2,000,000 } 51, 175,000 
(SG aes BD pad 200) eos case UN Bete oy easel Bei Sets 32, 539, 200 
GTS d 47,300,000 32,650,000 |........|......:..{ 1,365,000 | 930,000 /48, 665,000 | 33, 580, 000 

Total... 69, 400,000 |687,001,050 | 9,900 | 143,500 | 3,465,000 | 5,430,000 72,865,000 | 692, 584, 450 

Afognak hatchery. 

Year ending June Red, or sockeye. Coho, Humpback. Total. 

= or silver 

Eggs. | Fry. iry. Eggs. Fry. Eggs. Fry. 

TERE St 2 5. | 5-9, Se 39, 325, 870 TOK Jo 39, 335, 870 
i 2 aa aaa Ras See ee 71, 647, 170 BES WeAOD hohe, eos 72,010,910 
(Lio AS A eae POR nore eet 26, 755, 000 BEA 150 )|)2ac et ea 27,119, 150 
10 a aa ae eae 18, 304,700 |.......-| (8)27%,740 |... fee. ssh, 3, 271,740 | 18,3947 700 
1115 Se Ail ain Se AN SGD TRL) We (0 cea ae DR Ma 12) 551; 100 
70S a Sal Si Ra 3,970,000 | 7,761,705 12,034,399 | 3,970,000 | 19, 846; 104 
ORO. ania si cinihcithals «(tes {'- a4 tie =e 16, 387, 080 9 343,480 | 12,500, 000 6, 730, 560 
RR eet sas, fe 2 od Gees 25 \N22, O88, B40 okie 8c |e Nas wo to de | ans AMBLIOUE AL co coc enna 22? 933) 640 
CLLRS EGE RR RS WON IN OT er wl se a | Ta Na 21) 116, 000 
Reet te ty. 18, 000, 000 18,000,000 | 31) 427,000 
Cg i Re 1 54,681,000 63, 378,000 | 27/045, 000 

Motal? sss. 76,651,000 |283, 202, 265 | 50,000) 24, 468, 740 | 15, 257,769 |101,119,740 | 298, 510,034 

@ Includes 2,925,000 fingerlings, yearlings, or adults. 
b Includes 19,402,500 fingerlings. 
¢ Includes 1,575,000 fingerlings. 
d 1,059,900 sockeye eggs were shipped to the Little White Salmon hatchery, and 3,440,100 to the Oregon 

Fish Commission. 
¢ Includes 6,000,000 fingerlings. 
/ Includes 5,444,830 fingerlings, yearlings, or adults. 
9 Includes 119,480 fin, eerinesy yearlings, or adults. 
h Includes 11,100,440 fingerlings. Of the eggs from which these fry and fingerlings were hatched 15,000,- 

000 came from Yes Bay hatchery. 
¢ Includes 10,160,000 fingerlings. 
4 5,100,000 of these eggs were shipped to the Bureau’s Quinault (Wash.) hatchery, and 20,700,000 to the 

Province of British Columbia. 
& 5,760,000 of these eggs were shipped to the Bureau’s Puget Sound hatcheries, 



252 U. S. BUREAU OF FISHERIES. 

Ovureut oF THE SALMON HATCHERIES IN ALASKA OWNED BY THE U.S. BuREAU OF 
FIsHeRies, 1906 ro 1919—Continued. 

Total, by species, both hatcheries. 

Year end: y iz aie 
g *keye. umpback. meauue ed, or sockeye Gono \!| (Steck pba 

or silver| head ] 

Eggs. Fry. fry. fry. Eggs. Fry. 

1906 ae. PO One esse GXO38955OR see te 
LOU 7 ee eae NNT 3. 54,610,800 |........ 
LOOSE. vera y RO aca pave | 6153695 000) eee take 
[OOHRS Eee ot oo 87,978,870 | 9,900 - 10,000 
LO TOMA ERA ON 14105968770) | Asner 363, 740 
LOT Ipomoea | 94,994,900 |.......- 364, 150 
LGD hy epee Hee OFS S617 200700 tise S1bN (Be Raeney [SRO 7 IU 74 ee enna 
OER AL Sonal ge Net bay 12, 9738200 lenses Wyse he ee 
TOTAL sae: 5,970,000 | 50,488,105 | 50,000 16,534, 399 
re Ae ee ne es 243’ 839’ 080 |.......- b343) 480 
W9162o 2 gcc 3! 1005000) (075: 251s 140) Che sacs See ee eyes rate | E 
iy EES 20005600 [725201 COOK nase ccers| te semen leslie matey! [enka eS 
TET RMAE Lae 18; 000; 000, 1163; 966, 200 soz cota]: co scc it |Suc bocce sues eee S| 
IK eerie Ta }101, 981,000 | 57,553,000 |........]....-.-- 10,062,000 | 3,072,000 

eee eae! 970, 203,315 | 59, 900 |143, 500 | 27,933,740 | 20, 687, 769 

a Includes 8,369,830 fingerlings, yearlings, or adults. 
b Includes 119,480 fingerlings, yearlings, or adults. 
¢ Includes 8,489,310 fingerlings, yearlings, or adults. 
@ 15,000,000 of the red salmon eggs shown under Yes Bay were transferred to Afognak, hatched out 

there and the fry counted under the “ Fry’’ column of that hatchery. 

Grand total. 

Eggs Fry. 

6, 638, 550 
54, 754, 300 
61, 369, 000 

megs Eee iS re 87, 998, 770 
2 Fk op REMER ! 141, 890, 510 

100,000 | 95,359, 050 
3, 271, 740 | 86,729, 700 

Lp tee 72, 973, 200 
5,970,000 | 67,072,504 
14,500,000 | ¢44, 175,560 
43,100,000 | 75,251, 140 
2,000,000 | 72,291, 000 
18,000,000 | 63,966, 200 

112,043,000 | 60, 625, 000 

158, 984, 740 | 991, 094, 484 

TAKE or Eacs, AND OuTPUT OF PRIVATE SALMON HATCHERIES OF ALASKA, 1893 TO 
ODE 

(Unless otherwise stated in footnotes, all of the fry liberated were red salmon.] 

Callbreath’s hatchery. Karluk hatchery. Klawak hatchery. 
Year ending June 

30— 

00, 000 
6, 000, 000 
6, 050, 000 
7, 700, 000 

(4) 

+ 62, 350, 000 

a Many eggs frozen. 
b Norun of fish. 

Fry. 

600, 000 
2, 204, 000 
5, 291, 000 
5, 475, 000 
4,390, 000 
2, 526, 000 
2, 050, 000 
2, 335, 000 

5, 250, 000 
6, 500, 000 

52, 121, 000 

Eggs. 

3, 236, 000 
8, 454, 000 
4, 491, 000 

10, 496, 900 
19, 334, 000 
32, 800, 000 
23, 400, 000 
28, 113, 000 
45, 500, 000 
36, 933, 000 
38, 679, 200 
47, 808, 200 
40, 320, 000 
45, 228, 000 
49, 626, 000 
41, 026, 800 
45, 600, 000 
34, 629, 160 

9 30, 240, 000 

628, 066, 260 

Fry. 

2, 556, 440 
6, 340, 000 
3, 369, 000 
7, 872, 000 

15, 566, 800 
28, 700, 000 
17,555, 000 
22, 000, 000 
33, 670, 000 
28, 236, 412 
36, 846, 000 
43, 655, 000 
37, 105, 000 
40, 620, 000 
37, 722, 000 
37, 495, 100 
41, 803, 155 
31, 546, 080 
27, 704, 000 
23, 948, 000 

524, 309, 987 

¢ Hatchery was not used, the eggs being hatched out in the lake. 
d@ Noreport. 
¢ Fish coming in tospawn were lifted over the dam. 
t Not operated. 

fa fe a 

77, 245, 500 

Eggs. 

2, 023, 000 
3, 600, 000 
3, 600, 000 

2, 800, 000 
3, 600, 000 
3, 500, 000 
3, 500, 000 
5, 800, 000 
6, 786, 500 

Fry. 

aeloewiele cece ss se owls nes eet a= =| elnlecowesceesen|ae en op meeiasiaints! 

100 aN 

SOT TO 

SESESSESSSE “Tom CO WOO ON CoN Fe bo 

RAS 3S8s8 

eS Ra N Sos ew 

g A collection of 7,400,000 humpback eggs was made for Afognak, and #hese appear in the report of that 
hatchery. 
h These eggs were turned over to the Afognak hatchery and the hatchery shut down. 
* A considerable portion of these are coho eggs. 

' 
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Take or Ecos, AND Ovrtrut or Private Savmon Hartcuertes or ALASKA, 1893 
To 1919—Continued. 

Hetta hatchery. Quadra Bay hatchery. Freshwater Bay hatchery. 

Year ending June 
30— 

Eggs. Fry. Eggs. Fry. 

ISQOLE wwtracepes ce. - 2, 800, 000 
i218 pa pli aie er 2, 000, 000 
TOO 29). ds535 1, 800, 000 ‘ 
UT 2 eee 2,500, 000 3, 500, 01 { 1, 000, 000 
bt el A ee 4, 800, 000 4,000, 000 5, 500, 000 4,000, 000 (b) (>) 
19045 P49. 24 ip cc. 00 5, 127, 500 3, 750, 000 600, 000 € 409, 000 (d) (a) 
LCL Sys 96 eae ec (¢) (¢) (¢) (¢) (¢) 
LWOOGEE J.-S Lul2 (¢) (¢) (¢) (¢) (¢) (¢) 
Oe (¢) (¢) (¢) (¢) (¢) (¢) 
ist) 2 oe 8, 000, 000 6, 125, 000 (¢) (¢) (¢) (¢) 
1909... 8, 400, 000 8, 134, 000 3, 325, 000 3,025, 750 () (e) 
[14 (exe et a, Sen 10, 313, 000 9, 000, 000 10, 863, 000 9, 850, 000 (¢) (¢) 
WGereee tee ie sti d. 9, 141, 000 8, 552, 500 11, 200, 000 10, 350, 000 (¢€) (¢) 
no 2,585, 000 2,342, 000 11, 000, 000 10, 166, 000 (¢) (€) 
itr ae he ee ae 3, 780, 000 3,592, 000 10, 000, 000 8, 127, 000 (€) () 
ROM yeacnt techs « 4, 082, 000 3,590,500 | 18,400,000} 17,054, 000 (¢€) (e) 
[UG ai ei ae 7, 438, 500 7,142,500} 21,300,000} 20,300,000 (¢) (¢) 
NOU GE S352 css. ce ces 7, 408, 000 7, 092, 000 8, 114, 000 7,598, 000 (¢) (¢) 
iil ee Cee 3, 247, 000 3,120,000} 16,125,000} 15, 003, 000 (¢) (€) 
OLG esta cee oc 4, 826, 000 4,587, 000 13, 600, 000 12, 990, 000 (¢) (¢) 
The ee a ee (¢) (¢) 20,400,000 | 19,852,000 (€) (¢) 

ehotalees css 88, 248,000] 77,327,500] 154,927,000] 142,215,750 1, 500, 000 | 1, 000, 000 

Fortmann hatchery. Kell Bay hatchery. Total. 
Year ending June sh eee 

3 Eggs. | Fry. Eggs. Fry. Eggs. Fry. 

TES gs aa ela UIE eg | Se eS SS ce sel e Sa Re ae ise ee Rees 900, 000 600, 000 
NSG4 ee ceed. SE SLT C ER IESE. Wetec LISS SL oe so! | 2. cactid ste 3, 000, 000 2, 204, 000 
ASOD Eee Maen Lee ae see aee 2% ME mabae Sono] ee histo ele sinae |e teehee ee 6, 300, 000 5, 291, 000 
UD GS 5s ee eee a ee 8 Wen oer ein eae 2 Sense oe ae [See eR 6, 200, 000 5, 475, 000 
Cy 2 § DS Se ee Gees See ay oe Opes 7 ee eae e Barner) Seen See res 7, 636, 000 6, 946, 440 
ROR ae reer h(i whe AS MRSS Die |b peat oak AE |b Ra Ba See | 13,877,000 9, 666, 000 
1) Ee Se eee | eg |--ceceeee eee e|eeee teen eee ees (25658 See ee 13, 891, 000 11, 019, 000 
UP: ees ORS eee ee Be eet ae eer Rae 8 eke SF te oe oe ee Be eee 2 19, 496, 900 12, 707, 000 
Apres io. Sh ee es ate, Ieee | eeeeei tan eerie Sak ea 21, 134, 000 16, 066, 800 
ins ee CA eae 11, 460, 000 10; 300; DOG 2d. 2 oak valde: orc eben. 62, 260, 000 53, 500, 000 
TOME ae rT SE 40,050,000} 29, 005, 000 2,500, 909 2,000,000 | 85, 750, 000 63, 060, 000 
ak ys ee 22,203,000] 13,780,000 (¢) (€) 65, 043, 500 46, 630, 000 
TO05Es eee 4 65,010,000 | 63, 181, 000 (e) (€) 119, 360, 000 104, 101, 000 
DOGG 3220 ott 68, 715, 000 67, 643, 000 (¢) (€) 116, 148, 000 104, 679, 412 
iki. 2s ae 105, 450,000} 80,973, 000 (€) (€) 147, 729,200 | 119, 006, 000 
TUS eae so asn tes t 41, 280, 000 33, 920, 000 (€) (€) 100, 588, 200 86, 476, 000 
W9GQ4s Fake. Tis: 24, 465, 000 22, 785, 000 (¢) (€) 80, 010, 000 74, 249, 750 
AIO ee bt 2 53,340,000} 50, 725, 000 (€) (e) 125, 544, 000 115, 495, 000 
TREE CSS eee Me ae 34,920, 000 80, 245, 000 (e) (€) 111, 673, 500 93, 069, 500 
1b! Pe ee ae 107, 520, 000 100, 335, 000 (€) (¢) 167, 731, 800 153, 868, 100 
1401S yea Sty ee ean ea 23, 160, 000 20, 800, 000 (€) (€) 86, 375, 000 77, 997, 155 
TEE ae ae 9, 480, 000 8, 700, 000 (€) (¢) 70, 236, 160 64, 355, 580 
Gt 2a Se 22,500, 000 20, 820, 090 (¢) (¢) 85, 294, 500 79, 619, 500 
ie. ei 26, 520,000 | 9 25,615,000 (e€) (€) 87, 357, 000 68, 273, 000 
iLL (eee a 62, 580, 000 57, 405, 000 (¢) (¢) 91, 128, 000 &3, 350, 000 
TOTS sh tt ost aes): h 4, 240, 000 t 7,980, 000 (e) (¢€) 22, 666, 000 25, 557, 000 
TG 7 23,250,000] 15,205,000 (e) (c) 43,680,000} 35,057,000 

Total... ce 746, 173,000 | 659,417,000 2, 500, 000 2, 000, 000 1,761,009, 760 | 1,518,319, 237 

@ Many eggs frozen 
> No run of fish. 
¢ Hatchery was not used, the eggs being hatched in the lake. 
d No report. 
¢ Not operated. 
? Includes 30,000 coho eggs taken and 27,000 fry liberated. 
9 Includes 600,000 humpback eggs taken and 560,000 fry liberated. 
h Includes 2,400,000 humpback eggs taken. 
7 Includes 1,845,000 humpback fry planted. 
j Includes 3,660,000 humpback eggs. 

THE SALMON FISHERIES OF SIBERIA. 

As on the Alaska coast, the aborigines of Siberia must have learned 
early of the excellent food qualities of the salmon which each year 
frequented the rivers of that country for spawning purposes, and 
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not only ate them fresh but also dried large quantities for winter use 
for themselves and their dogs. 

Owing to the inaccessibility of the Siberian coast, due mainly to 
the lack of transportation facilities for many years and the decided 
objection of the eitsaian Government to travelers roaming over the 
country, partly because of the presence of political and criminal 
convicts ce partly because of a fear that they might learn too 
much of its resources, there has been but little written, especially 
with regard to its fishery resources, about this remote section of the 
Russian Empire, and what little has been published is usually filled 
with inaccuracies, due, doubtless, in many instances to the fact that 
the writer generally had to get most of his information at second and 
third hand and was also unfamiliar with fishery subjects. 

Most of the data given below were obtained directly from persons 
living in Siberia or Japan, most of whom are engaged in the fishing 
industry of Siberia, or from Americans who have on various occa- 
sions visited the country in order to view its fishing possibilities at 
first hand. 

SPECIES OF SALMON. 

All five species of salmon are to be found along the Siberian coast, 
and the schools appear to run about the same as they do on the 
American side. Alt hough we have very little authentic data relating 
to their movements, these are doubtless similar to the runs on the 
Alaska coast, where climatic and other conditions are very similar. 
Nearly all streams from the Arctic Ocean to north China seem to have 
runs of one or more species. The steelhead does not appear to be an 
inhabitant of the Asian coast. 

The fishing carried on by the Russians has usually been along the 
rivers of the mainland, principally in the Amur and on Sakhalin 
Island. 

From very early times Japanese fishermen have frequented_the 
Siberian coast and Sakhalin alba (the southern portion of which 
they at one time owned, exchanging it to Russia for the Kurile 
Islandsin 1875 and again acquiring itin 1905, as a result of the Russian- 
Japanese war), being drawn here mainly by the rich stores of salmon 
which could be secured easily and quickly, and were so necessary 
to eke out the vast quantity needed to supply such a fish-eating 
nation as Japan. 

FISHING DISTRICTS. 

The Priamur fishing district is subdivided into several districts as 
follows: 

Nikolaevsk district.—This district comprises the whole lower part 
of the Amur River from the village Zimmermanovka down to the 
mouth of the river, about 300 miles; the River Amgun, 200 miles; 
the Amur estuary, about 150 miles on the mainland and about 130 
miles on the coast of Sakhalin Island, and about 865 miles of the coast 
line on the southwestern shore of the Okhotsk Sea. In 1913 there 
were 139 fishing stations operated in this district, and this number 
has been materially increased since. Humpbacks and chums were 
the principal species of salmon taken. 

Sakhalin district—The Sakhalin district includes the entire coast 
line of Sakhalin island with the exception of that facing the Amur 
estuary, which belongs to the Nikolaevsk district. It is the smallest 
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district, and at present is of little importance. In 1913 there were 
14 stations on the island and they produced chum and humpback 
salmon. 

Okhotsk- Kamchatka district.—The Okhotsk section covers the 
coast line of the northern part of the Okhotsk Sea from Port Ayan 
to Penjin Promontory, about 1,620 miles. Chum, humpback, coho, 
and red salmon, and Dolly Varden trout are found here. The West 
Kamchatka section includes the coast line from the Sopotshnaya 
River down to the southern Ozernof shore fishing stations, a distance 
of about 335 miles. The Ozernaya River is, so far as known, the 
only river in this section that the red salmon visit in any quantities. 
In 1913 there were 152 fishing stations in this section, most of which 
were leased to Japanese. The number has since been increased. 
All five species of salmon and the Dolly Varden trout are found here. 
The East Kamchatka section covers the coast line of eastern Kam- 
chatka and Anadir Peninsulas, about 1,843 miles. The majority 
of the fishing stations are concentrated around Karaginsky (Count 
Litka) Bay, in the straits from the Malo-Voyam River to Kitchigin 
River, about 135 miles long, and in the region of Kamchatka River. 
All five species of salmon and Dolly Varden trout are taken here and 
most of the canneries are located here and in the West Kamchatka 
section. 

Southwestern district—This district covers the waters from the 
southern boundary of the Amur River estuary (the line between 
Capes Lazarev and Pogibi) down to the Chosen frontier, including 
Vanina Bay, Imperial Harbor, Peter the Great Bay, and other bays. 
The total length of the shore line is about 1,350 miles. The northern 
part,from Lazarev-Pogibi line to Cape Povorotni, with the excep- 
tion of various bays, includes the conventional waters, while the 
southern part, composed of Peter the Great Bay and Posiet Bay, 
are excluded from the conventional waters. In the first-named 
section chum and humpback salmon are caught to some extent. 
In the southern section chum and humpback salmon are taken and 
marketed fresh. 
Amur River—The Amur River is subdivided into two distriets— 

the Marinsk, or the Lower Amur, district and the Khabarovsk dis- 
trict. The first named includes the area from the village Troitskoe 
to the village Sophiskoe, or a tract about 278 miles long. The 
Khabarovsk district includes the river line from the northern bound- 
ary of the Maryinsk district up the river to Khabarovsk, about 127 
miles. Chum salmon form the bulk of the catch in this district. 

FISHERY RIGHTS AND REGULATIONS, 

Along the entire seacoast of Siberia, by virtue of the Russo-Japa- 
nese convention of 1907, concluded for 12 years, and, it is reported, 
with what truth we have no means of telling at present, renewed 
in 1919, the Japanese are permitted to engage in fishing on equal 
terms with Russians. In such sections there is no restriction 
with regard to the nationality of the laborers employed or the 
method of preparing the fish, except that the manufacture of fish 
manure from fish of the salmon variety is prohibited. On the face 
of it this convention looks like an equitable agreement, but in putting 
the Japanese on the same footing as the Russians it subjected them 
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to a lot of unstated and arbitrary laws, by-laws, and local regula- 
tions, besides making the tenure exceedingly short, virtually only 
one year, as a result of which Japanese capital refuses to erect more 
than the crudest of plants. 

The Department of Domains fixes the limits of the stations, and 
these are sold at public tender, usually during February and March. 

The exhaustion of the fishery resources of many of the European 
waters belonging to Russia has forced some of her more enterprising 
fishermen to seek for new supplies in her Siberian waters, and as 
these resources become better known, and means of transportation 
are increased and improved, there will doubtless be a tremendous 
impetus given to their development. 

The World War which devastated Europe between 1914 and 1918 
had a particularly disastrous effect on Russia, where the terribly 
devastating internecine warfare resulting from the revolution within 
her borders sapped her resources to such an extent that her Siberian 
fishery operators have been unable to do anything other than make 
a bare living out of the business and not even that in many cases 
owing to the uncertainty of business conditions. As a result of these 
distressing handicaps upon the operations of the Russians, the 
Japanese have had virtually a free hand in their exploitation of the 
coastal fishery resources of Siberia. As Siberia in the near future will 
be the greatest producer of salmon, it behooves us to bestir ourselves 
if we are to retain our command of the salmon market by taking 
an active part in the development of Siberia’s fishery resources, for 
which development Russia has not heretofore welcomed foreign 
capital. When peace finally comes to that devastated land, how- 
ever, her capital will be so depleted that she will doubtless 
welcome relief from whatever source it comes, and as she knows 
the United States has no territorial aspirations in her direction we 
will doubtless be far more welcome than the Japanese, of whose 
disinterestedness the Russians are extremely suspicious. 

Fishing rights in the gulfs and bays not included in the Russo- 
Japanese convention, such as Peter the Great Bay, Imperial Har- 
bor, Vanina Bay, Avatchinsk Bay, and others, as well as the rivers 
of Okhotsk and Kamchatka, are granted by the Governor General, 
without public tenders, to persons of good repute, but for one year 
only, and if they show their ability to establish a successful fishing 
station a lease for 12 years can be secured on the basis of paying a 
royalty of 24 cents per pood (36.112 pounds) of prepared fish. Under 
the terms of the lease only Russian subjects can be employed at 
the stations, while all sailing vessels serving the stations must be 
under the Russian flag. 

The regulations governing the river districts vary from those re- 
lating to coast concessions, and also vary from each other, as the 
local authorities in the river districts are authorized to issue tem- 
porary rules and regulations to cover local conditions. 

On the Amur River, within the boundaries of the Nikolaevsk, 
Maryinsk, and Khabarovsk districts, the fishing stations are leased 
by public auction to the highest bidder, some on a long-term basis 
and others for only one year. At stations above the city of Nikola- 
evsk, within 30 miles of the Amur estuary and farther, no foreign 
labor is allowed. Below the city of Nikolaevsk foreign labor can be 
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employed to handle the fish on shore, but the actual fishing can be 
done only by Russian subjects. 

At the present time the chief aim of the Russian authorities is to 
break the monopoly the Japanese have of the fisheries along the 
greater part of the coast. This will be an exceedingly difficult thing 
to do, owing to the proximity of the Japanese to the Siberian coast, 
the ease with which they can transport by water the necessary sup- 
plies, ete., for carrying on the fisheries, the vastly greater skill in 
carrying on this work displayed by them over their Russian com- 
etitors, and their unlimited supply of cheap labor, while the Russian 
isheries are badly hampered as a result of the few Russian subjects 
available for such work and the consequent high wage cost of same. 
Japan also has another big advantage in that she is at present almost 
the sole market for the greater part of the salmon and other fishes 
taken in Siberia. The very fact of this fish being necessary for feeding 
her people will cause Japan to battle hard to hold her present advan- 
tage. 
In order to encourage opposition to the Japanese, the Russian 

authorities in 1913 gave to Denbigh & Biritch, on a long lease, a 
fishing station on the Kamchatka River (eastern shore of Kamchatka 
peninsula), and to S. Grooshetsky & Co. one on the Bolsha River 
(western shore of Kamchatka). In order to safeguard.the fishery in 
the lease each was to build a fish hatchery with a capacity of 3,000,000 
salmon per annum in the vicinity of the station. Each was to release 
500,000 in 1914, 1,000,000 in 1915, and 3,000,000 yearly from 1916 
to the end of the lease. Owing to technical difficulties only the latter 
firm built a hatchery, and this not until 1915 or 1916. It has since 
been shut down. 

The development of the salmon and other fisheries of Siberia has 
been much hampered by the disinclination of the Russian Govern- 
ment to permit foreigners to acquire fishing concessions except on 
very short tenure. As the Russians themselves are generally un- 
skilled in fishing operations, and are compelled to do the work with 
Russian labor, which is quite scarce, they do but little with their 
concessions. American capital would doubtless be available for 
developing Siberia’s fisheries were it assured of a sufficiently long 
tenure of lease with some other minor concessions. 

APPARATUS EMPLOYED. 

In the river districts somewhat primitive fishing apparatus is 
employed. Spears, dip nets, and the other simple forms which 
seem to be common to all savage tribes depending upon the water 
for the greater part of their subsistence, are all in use by the natives 
living along the upper reaches. 

Weirs of a primitive type known as “‘zaezdka,” are also used. 
These have a lead consisting of willow poles and branches built from 
the river bank or a sand bank out into the stream. At the outer 
end is attached a net compartment with a lead, into which the fish, 
which have been following the lead in the search for an opening, 
pass. Two men in a boat are anchored close by, and as soon as 30 
or 40 salmon have passed into the compartment, it is hauled up and 
the fish emptied into the boat, after which the net is reset. 

11312°—21 17 
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Haul seines of varying lengths and depths are used in connection 
with the more important river fishing stations. 

Along the coast the Japanese use a floating trap net somewhat 
similar to the type used in Alaska, also haul seines and a few gill nets. 

ABUNDANCE OF SALMON. 

It is exceedingly difficult to secure even approximate statistics 
of the Siberian catch of salmon, owing to the wide extent of coast, the 
totally inadequate means of transportation preventing close super- 
vision, the presence of so many foreigners who go directly home with 
their catches at the end of the season, and the crude system of control 
in operation by the authorities. 

The following table shows the catch of salmon in the four districts 
for the year 1898: 

District. Spring. Summer. | Autumn. 

INTOlRGV SK ee ore heer ose ete se oe ee ee ae ee eae | nec te fae 7, 464,896.| 4,685, 480 
Okhotsk Pere peed Wee SE Te eae ee ee et ee ee ee | 60, 000 873, 000 2, 662, 000 
Kamen tka soe msrp See see Ban ee en Ss cae i a ee oc eee | 1,067,000 316, 950 665, 500 
Sakhalins site. ci. Ee Aaa cite dee een ee Re aera hee 666, 000 635, 000 748, 000 

Ot os ccs as ccewcs Socea aeeee eee See rane omens aeieeeGeeeereene | 1,793,000 | 9,289,846 8, 760, 980 
: | 

In the Anadir district the catch in 1909 was as follows: Cape 
St. Michael, 91,616; above Cape Neuman, 8,234; Anadir River, 
150,746; Anadir River estuary, 9,864; Hanchelar River, 6,121; 
Cape Observation, 270,000; total, 536,581. The catch by natives 
and small Russian fishermen is estimated at about 3,000,000 and 
500,000 fish, respectively. In addition to this, 130 barrels of caviar, 
weighing 14 tons, were prepared, and there were 20 tons from Cape 
Observation. 

According to the statistics of the Fisheries Control, the catch of 
salmon in the Amur River in 1910 was as follows: Spring salmon, 
7,701,344; summer salmon, 21,384,549; autumn salmon, 9,546,254; 
in all, 38,632,147. Of this number 34,649,025 fish were marketed 
and the balance consumed locally. Japan bought 23,228,481 fish, 
valued at $473,800; the balance was valued at $681,345. In addition 
there were 4,766,784 pounds of salmon caviar, valued at an average 
price of $0.114 per pound, totaling $543,413, which brings the total 
value of the salmon catch and by-products up to $1,698,558. During 
the same year, in Peter the Great Bay, 8,263 salmon were caught. 

The number of salmon caught in eastern and western Kamchatka 
and in the bays and rivers in this region not included in the Fishing 
Convention, and at the Russian river stations, in 1911, was as follows: 

Western Eastern River Bays and 
Species. Kam- Kam- Sinan river Total. 

chatka. chatka. 3 outlets. 

Chavitchi(king)fco, chen theres ee 5, 421 7,818 207 590 14, 036 
Kretal(Ghutit)i cen ce ec bon oe ied Se ga 3,082,300 | 2,675,000 297, 300 890,790 | 6, 945,390 
Krasnaia; (red) ¥2o. 8. oe Es eS 2, 136, 800 747, 000 689, 000 236, 240 3, 809, 040 
Garbusha (humpback)... -2.-$22-..2. 440 39, 448,500 | 1,411,000 | 1,320,200 175,980 | 42,355,680 
Kaishutcbe(coho) masses eness ete ee cee 327, 200 179, 000 114, 200 7,770 628, 170 

MOtale A) doh ioc ists ee ee Re 45,000,221 | 5,019,818 | 2,420,907 | 1,311,370 | 53, 752,316 
| 
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In the Okhotsk district the catch amounted to 827,274 keta and 
37,790 krasnaia. Of salmon caviar 489 tons were prepared by the 
Japanese and 60 tons by the Russians. 

n 1915 about 50,000 barrels of pickled salmon were prepared on 
the Amur River. In the sections covered by the Fishing Convention 
6,000,000 salmon, mostly keta with a few krasnaia, were dry-salted, 
while 80,000,000 humpback salmon, called ‘‘salmon trout’? in Japan, 
were so prepared. No fish were frozen for the European market, due 
to the war. A considerable quantity of caviar was prepared, but the 
quantity isunknown. The pack of canned salmon is shown elsewhere. 

In the ‘Pacific Fisherman’? (February, 1917), Seattle, Wash., 
its Hakodate (Japan) correspondent reports the following partic- 
ulars of the 1916 salmon season: 

During the year 1916 the salmon catches in the States of Kamchatka and Okhotsk, 
Siberia, varied greatly according to districts. On the west coast of Kamchatka and 
Okhotsk there was a big run all season, but the run on the east coast of Kamchatka 
was extremely poor, except in the Kamchatka River. The distribution of salmon 
varieties is always limited to about the following districts: 
Chums are present in large quantities on the east coast of Kamchatka and Okhotsk, 

but on the west coast of Kamchatka they are never plentiful. 
Red salmon are almost entirely limited to two districts, the Kamchatka and Ozer- 

naya rivers, being very scarce in other districts. 
Humpbacks are found all along the coast, but most especially in the district of 

Boliskreska | Bolsheryetzk], where there is always a large run. 
Silver salmon are found in small quantities on the west and east coasts of Kam- 

chatka at certain seasons of every year. 
King salmon are present in very limited quantities, early in the season on the west 

and east coasts of Kamchatka. 
There were 17 canneries operated in 1916, and they packed about 470,000 cases. 

There were 218 fishing places on the shores, and the number of salmon caught during 
the season was 94,582,228. 

All the salmon packers and fishermen in Siberia have used steamers for the trans- 
portation of their goods for several years past, but owing to the high rates now prevail- 
ing on steamer tonnage they were obliged again to make use of sailing vessels. Prices 
of all equipment and outfits for the canneries and salting stations were from 30 per 
cent to 50 per cent higher than for the previous year, but as a result of the strong 
demand for salmon products due to the European war, all the markets are in good condi- 
tion. Accordingly, preparations for the coming season are expected to be on a more 
ee scale, both as to number and size of canneries and development of the 
sheries. 
The above statement is accompanied by the following estimate of the number of 

salmon caught in 1916 in the States of Kamchatka and Okhotsk, except in the rivers: 

Species. Okhotsk. | East Kam-| West Kam) potg), 
chatka. chatka. 

Number. Number. Number. Number. 
(CTE 3 Fe at ll Sea eet Se oS | ea 1,482,312] 2,318,964] 1,669,056] 5, 170,332 
Piganpbpeicregiinss--- seer ph ait! oz42-.. As itseLe} -- 3,710,320 | 1,776,112 | 79,926,512 | 85,412,944 
GS Dies soa tta we siciel oho tas ee econ caro dain cote siscccest tes tl isvces beasaa Seo Ol eemeen seers 3, 276 
Bipdbac ROL REECE SeES0 TE RE IE, 308,502} 3,311,304] 3,619,806 
SENET a0 0 se\can 7s? EES PEE Ee IPA nee Eee Ce | Pe YY SOE ces NOE 75, 870 75, 870 

Totals dase siccce tae ee teeter te 6.08 feeb. od 5,192,632 | 4,406,854 | 84,982,742 | 94, 582, 208 

FREEZING SALMON. 

As when the Russians owned Alaska, the exploitation of Siberia 
was carried on for many years by trading companies with large 
powers granted by the Government. In 1892 a very enterprising 
company was in charge, judging from the following extract from a 
letter written on February 2, 1893, by the late Eugene G. Blackford, 
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the well-known fish dealer of New York, to the late Col. Marshall 
McDonald, then United States Commissioner of Fish and Fisheries: 

I have just learned of the arrival in Chicago of 60,000 pounds of frozen salmon. 
They were caught in Petropavlovsk, Kamchatka. These fish are a new venture 
undertaken by a commercial trading company who control that country, and these 
salmon have been taken from a river where nene have been caught before, and my 
information is that they catch fish weighing as much as 150 pounds each. The above 
lot of fish was brought frozen to Tacoma and then shipped by refrigerator car to Chi- 
cago, where they were sold to Mr. Booth, of the Booth Packing Co., Chicago. Mr. Booth 
has declined to pay for them because of their not being in satisfactory condition. 

Nothing further appears to have been done in this line until in 1903, 
when a Berlin fish merchant outfitted and sent to the Siberian coast 
a refrigerator steamer with a capacity of 2,500 tons. The fish were 
caught mainly in the Amur River and were frozen immediately after 
being brought aboard. In all, 160,000 salmon were obtained, and ~ 
these were in excellent condition when landed at Hamburg, Germany. 

In 1907 the Salmon Steam Fishing Co., a combined British and 
Japanese company, chartered the steamers Zenobia and Zephyrus. 
These vessels were fitted with refrigerating apparatus and cold-stor- 
age chambers and sent to the Kamchatkan Peninsula to get a cargo. 
Both secured good cargoes. 

In 1909 two refrigerating steamers visited the coast and froze salmon 
for the European market. One vessel was outfitted by a British 
company and the other by a German company, J. Lindenberger (Inc.). 
The latter reported that the dog salmon, the principal species frozen, 
were large and very bright. The British steamer left Kngland in 
April and arrived home again late in December. 

CANNING SALMON. 

In 1900 the Kamchatka Commercial & Industrial Co. (Ltd.), was 
organized at St. Petersburg, Russia, by A. T. Prozoraf, president of 
the St. Petersburg Chamber of Commerce; P. M. Grunwalt; H. T. M. 
Court, and A. A. Prozoraf, secretary. A complete canning outfit was 
urchased in the United States, and the first cannery in Siberia estab- 
ished at Petropavlovsk, Avacha Bay, Kamchatka. 

. The San Francisco Trade Journal, under date of December 19, 1902, 
printed the following item relating to the operations of this cannery: 

On December & the Russian barkentine Bitte arrived from Petropavlovsk, Siberia, 
with 10,436 cases canned salmon. This is the first consignment of salmon received 
from them. 

The greater part of the pack comprised dog salmon, although they 
were labeled ‘‘pink” salmon, the rest being reds and kings. 

In 1903 the company did not operate, the fishing season being 
devoted to moving the plant to Ust-Kamchatka, at the mouth of the 
Kamchatka River, where, after being in use altogether for two or 
three years, it was abandoned and left all standing. 

In 1907 two canneries were established in the estuary of the Amur 
River, near Nikolaevsk, but beyond getting out samples they were 
never operated. 

In 1910 A. G. Denbigh, an Englishman, built a modern cannery 
near the second site of the Kamchatkan Commercial & Industrial Co. 
That year the cannery produced only about 10,000 cases, but each 
year since the equipment of the plant has been enlarged and improved 
until in 1913 the pack amounted to 60,000 cases. Early in 1914 a 
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complete two-line plant of American can-packing machinery was 
installed. 

In 1912 Mr. Denbigh built another cannery 14 miles away from the 
above plant. This Soar was first operated with German and Nor- 
wegian sanitary machinery, but in 1914 a two-line American sanitary 
can-packing plant was installed, the can-making plant at the first 
plant making all the cans needed at the two canneries. 

In 1915 a number of additions were made to both plants in the line 
of flat fillers, ete., while still more were in contemplation for 1916. 

Mr. Denbigh also operates a hand cannery at Kompakova, on the 
west side of the Kamchatka Peninsula. 

Up to 1912 very few canneries, and these very primitive affairs, 
had been built by the Japanese, owing to the uncertainty of tenure 
referred to previously. The “canneries”? were mere sheds or shel- 
ters where de cans—which were brought from Japan, made or half 
made—were filled, closed, and cooked, furnace-heated, vertical retorts 
being used for the latter purpose. If the owner lost his concession 
at the end of the fishing season he simply took his retorts away with 
him and the buildings were left to his successor. 

In 1912 a Tokyo company (Ichigumi & Co.) put up two canneries 
near the Ozernaya River in Kamchatka, while a Japanese from 
Niigata, Japan, also put up a small plant in the same vicinity. Both 
plants were cheaply built and operated with hand-power machinery 
and small vertical retorts. That year the two companies together 
packed about 13,500 cases of salmon. 

The same season Ichigumi & Co. put up another hand-power can- 
nery, and Tsutsumi & Co., of Hakodate, Japan, built two others of 
the same type near the Kamchatka River, on the east coast. 

In 1913 Tsutsumi & Co. built a modern cannery at Ozernaya and 
installed a complete line of American sanitary can-making and can- 
packing machinery. 

The same year Ichigumi & Co. put up two hand-power canneries 
near the Kamchatka cheats having succeeded to the concessions for- 
merly held here by Tsutsumi & Co. In 1914 they built a modern 
plant and installed a complete line of American sanitary can-making 
and can-packing machinery. 

The St. Petersburg firm of S. Grooshetsky & Co., which has been 
engaged for a number of years in the freezing of salmon and in the 
prepariuon of salmon caviar, under the name of the Pacific Ocean 
ea Industry Association, erected a cannery near Ozernaya in 1914, 

and installed in it a full line of American sanitary can-making and 
can-packing machinery. This plant will compare favorably with 
most of our Alaska canneries. The buildings are of iron. 

In 1915 a number of extensive improvements in the way of new 
buildings, machinery, etc., were made to the various plants, and 
during the winter of 1915-16 several of the canning firms had repre- 
sentatives in this country selecting much additional machinery for 
use during the 1916 season. During the latter season Tsutsumi & Co. 
erected a large new plant at Kiseka and a one-line plant above Kiseka. 
This company also operates a can-making plant at Hakodate, 
equipped with American Can Co. machinery and with a capacity of 
800,000 cans per day. Owing to the heavy demand, caused by the 
war, a number of small hand-pack canneries also operated. 



262 U. S. BUREAU OF FISHERIES. 

In 1917 A. G. Denbigh built a cannery at Javino, on the west coast 
of Kamchatka Peninsula. All the machinery in this plant is electric 
driven. 

In 1918 the ravages occasioned by the war so far as personnel, 
transportation, tinplate shortage, and market conditions were con- 
cerned had come to a head, and as a result the Grooshetsky & Co. 
and some of the smaller canneries did not operate, while Tsutsumi & 
Co. operated only those of its canneries which packed red salmon. 

In 1919 conditions were much more favorable in Siberia, and as a 
result the three Russian plants which were shut down in 1918 re- 
opened. Tsutsumi & Co. erected and operated a new cannery in 
Ust-Kamchatka. The Nichiro Gyogyo Kabushi Kaisha, or Russo- 
Japanese Fisheries Co. (Litd.), built and operated two additional one- 
line canneries at Kompakova and Kiseka. 

The following table shows the detailed pack of canned salmon 
made by the various companies operating in Siberia in 1915: 

SIBERIA CANNED SALMON Pack IN 1915.@ 

One-pound flats. 

: Canner- 
Name and cannery location.} F Total 

; Heb Reds. |Springs.| Silvers. | Chums. He 

A. G. Denbigh, Kamchatka River (2) Cases. Cases. Cases. Cases. Cases. Cases. 
and Kompakovaes=ceces +e cisscs- das 3D) /et705, O00) (atacsersee 26,000 | 38,000 |......... 122,000 

Hood’ Broducts#E:xp. Comeen--c- eee eee 4 |) 30; O00 Aa ce awe sons meee | tele oe | eee 35, 000 
S. Grooshetsky & Co., Bolsheryetzk ... 1 (A000) Beconpced| usoseee 23; 000) |. 2 322208 29, 000 
Mimandic7 Coss: <cecnce se seseeer conse Ml ese kcocd| boocoocog|bacacenac ©5000 )\5e-doerreles 7,000 
Nichiro Fishing Co. (Ltd.), Kamchatka |. 

RAVER? sivacs dos dese yesesaseecee 1} 14,703 3,334 2, 1903) AD 981 exec ot 32,209 
SuUgaMly Asano 6 oct sieprocmiquisosce sca se 1 2200) eens iecieietlleteataale Sool bassousno|botaascec 2,200 
Tsutsumi & Co., Ozernaya............. A |Kend tO) | See a cretae «ll siettermieie ia 8: 800) le. eetteere 46, 600 
Hand-pack canneries, East and West 
Keam cha tkaie: sertecisiscecmemecnsine sane 2 LANNY | boonacacal Bassooncs 4,000 | 10,000 15,000 

Motaliscctenms wacience seneekeeec’s 10 | 154, 703 3,334 28,191 92,781 10,600 | 289,009 

a From Pacific Fisherman Yearbook for 1916, p. 44. 
b There were also a couple of small canneries operated on the Amur River which are not shown here. 
¢ Called ‘“‘ Pinks’”’ in Siberia. 
d Includes 10,000 cases one-half pound flats of 8 dozen each. 
€ Includes 10,800 cases one-half pound fiats of 8 dozen each. 

In order to show the changes which have occurred since 1915 the 
detailed pack made by the various companies for 1919 is given. 

SIBERIA CANNED SALMON Pack In 1919.4 

Num.- | Spring. Red. 
ber of 

; can- 
Name. Cannery location. neries | 1-Ib. | 1-1b. | 1b. | 4-Ib. 

oper- | flats. | talls. | flats. | flats. 
ated. 

Grooshetsky, S., & Co.......| Ozernaya, Bolsheryetzk.......- Qtek sek Sete 8,363 |-eeenene 
iakama iss ica COsseon seas Opalaty. cox db saate tee aeons Ll osiserrctes| sere nies 7,550} Syaoeace 
Hokuyo-Gyogyo Kabushiki | Ust-Kamchatkab.............. 2 | eretectetaa| cieterciererase 78,058, | eiscectere 
Kaisha (Ltd.). 

Nichiro Gyoexo Kabushiki | Bolsheryetzk, Opala, and Ust- Sil| WL Odds |nsacecine 56,807 |-sesesee 
Kaisha (Ltd.). Kamchatka. 

Siindos. 1a Cossseeteceose Naracheiskys sas se5sseecap ener Malet ce.<. ane |b ome 888 |... scence 
Suda, ik /Covt ne, skeehee Paland Re, ee cee ees AG) eves alae at see 00 eens 
Tsutsumi 67 Colts oaece pee Ust-Kamchatka, Ozernaya, CA BGs 557 |112,396 | 18,266 

Javino, Koshegochinsky, 
Bolsheryetzk (2), and Kuftoi. 

Yushutsu-Shokuhin Kabu-| Opala Goluiginsky, Koshego- 4) | sceedoss|sasescee 80,832 | 17,604 
shiki Kaisha (Ltd.). chinsky, Javino ¢ 

Totalee.c 22.2 coteeqtee [rttecccct ete e tec e eer eecceeeeeenne 21 {| 5,108 557 |340,863 | 35,870 

a From Pacific Fisherman Yearbook for 1920, p. 86. 
b Formerly Denbigh canneries at Nerpichr and Seaside. 
e Javino cannery bought from A. G. Denbigh & Co. 
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SrpeRIA CANNED SALMON Pack In 1919—Continued. 

Silver. Chum.| Humpback. | Total. 

Name. Cannery location. ey om 
1-Ib. 1-lb. 1-lb. 1-lb. 1-lb. Full 
talls. | flats. | flats. | talls. | flats. | cases. 

Grooshetsky, S., & Co....| Ozernaya, Bolsheryetzk..|........ GER Y All BEAEe are | amretitens | 20,248 | 33,948 
Hakama, S., & Co........ Opaleestenaceces 2.4... EE er omy) oe Be?) eee [eer et ht | 7,550 
Hokuyo-Gyogyo Kabu- | Ust-Kamchatkac.........)........ OL 4845) 185589) feo a's w ejaiails oie ots bin BO, LOL 

shiki Kaisha (Ltd.). 
Nichiro Gyogyo Kabu-| Bolsheryetzk, Opala, and |........ 20, 081 |-11,'018) |... 12,200 | 102,569 

shiki Kaisha (Ltd.). Ust-Kamchatka. | 
Shindo, S., & Co.......... Wanachelsky,c 2 neces chet e|sacwem ss TCA Bs eeesed Geers 1,065 
Suda, K., & Cots .cxcpeee RAIaN Sele ooo 84 saeco s CE Geto PSO) doe se pel ces mectrlle atodeus eeeseeas 900 
sutsumil dé Co >... et. ens Ust - Kamchatka, Ozer- | 17,909 | 30,516 | 12,376 | 50,027 | 60,807 , 306, 429 

naya, Javino, Koshego- | | 
chinsky, Bolsheryetzk | 
(2), and Kuftoi. } 

Yushutsu-Shokuhin| Opala, Goluiginsky, Ko- |........|.... seesleceneses| dads oocs 14,484 112,920 
Kabushiki Kaisha shegochinsky, Javino.> 
(Ltd.). 

Mota ltameaeesntecan|sesctru ocean sees esos sane t. 17,909 | 88, 455 101, 983 50,027 107,739 | 748, 512 

a Formerly Denbigh canneries at Nerpichr and Seaside. 
b Javino cannery bought from A. G. Denbigh & Co. 

The following table shows the pack of canned salmon in Siberia 
from 1910, the virtual inception of the industry, to 1919, inclusive: 

Canneries ae Pinks, or F Hump- Year. aerated. Reds. Silvers. dogs Springs. et Total. 

Cases Cases. Cases Full cases. 
5, 500 2,500 2,000 10, 000 

15, 000 6, 000 4,000 25, 000 
43, 500 18, 000 16, 000 77, 500 

102, 900 7,000 21,000 133, 400 
85, 000 22,500 27, 000 136, 500 

119, 703 28,191 92,781 254, 009 
229, 406 54, 652 129, 598 471, 767 
275, 212 29, 980 66, 056 511, 001 
296, 960 43,588 23, 585 331, 337 
377, 290 106, 364 101, 983 748, 512 

1,55), 471 | 318, 775 484, 003 15,072 380, 704 2,749, 026 

@ Dog salmon are marketed under a “pink”? label. 

SALTING SALMON, 

By far the greater part of the salmon catch of Siberia is either 
ickled or dry salted. This was the earliest commercial method 

initiated on the coast and has been followed for a number of years, 
mainly by the Japanese. The coast is dotted with concessions worked 
by Japanese, while there are large numbers in operation along the 
rivers, these being restricted to Russians. An idea of the extent of 
this branch of the industry may be gathered when it is stated that in 
1915 there were 50,000 barrels of pickled salmon prepared in the 
Amur region, while the Japanese dry salted about 6,000,000 dog salm- 
on, including also a few reds, and 80,000,000 humpbacks, or ‘‘salmon 
trout,’ as they are called in Japan. 

In pickling salmon the fish are split down the back, the sides bein 
held together by the belly. The roe, gills, and viscera are remove 
and the fish are then washed, and after salting are placed in large 
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tanks for seven or more days, or until they are thoroughly struck, 
after which they are packed in barrels, flesh side up, except the two 
top layers, which have the skin side up. To about 700 pounds of 
fish 180 pounds of salt are used. 

The dry salting, next to drying, is the most primitive method 
employed in preserving salmon. The process consists simply in 
splitting the fish up the belly, removing the gills and entrails, and 
thé filling the belly with salt. The fish are then placed in rows on 
matting and covered with salt, and other rows are placed on top of 
them until the pile is from 8 to 10 feet high, when the entire lot is 
covered with matting and left for about seven days, after which they 
are relaid and again covered with salt. For shipping, the fish are 
packed in mats. 

A very odd feature in connection with the operation of most of 
the Japanese plants is that the salt to be used in curing the fish is 
usually dumped loose onto some level spot, with absolutely no coy- 
ering over it, and exposed to the elements. 

_ The Japanese consume enormous quantities of these dry-salted 
salmon. During the Russian-Japanese war the latter country’s fish- 
ermen were cut off from access to their usual fishing grounds, with the 
result that they were forced to look elsewhere for fish. During 1905 
and 1906 large quantities were prepared in Alaska, British Columbia, 
and Washington for this trade, but as soon as the war ended and the 
Japanese got access once more to their old fishing grounds, the Jap- 
anese duty on salt fish, which had been suspended during and for a 
short period after the war, was reimposed. As a result our fishermen 
soon quit the business, and since then operations on this coast have 
been almost wholly restricted to Japanese operating in British 
Columbia waters. 

At the height of the production on this coast Mr. King, the Amer- 
ican consular agent at Hakodate, Japan, made the following sugges- 
tions to preparers and shippers of dry-salted salmon for the Japanese 
trade: 
The salmon should arrive in Japan by December 1. Most of these fish are used 

among the Japanese for New Year’s presents. After the new year the price invariably 
declines 20 to 30 per cent, and for a month or two the fish are difficult to dispose of, 
as the consumers always stock up before the new year. 

The salmon should weigh not less than 5 pounds when thoroughly cured. They 
should be free from spots, which are usually found on the salmon if caught in fresh 
or brackish water. No Japanese would think of giving a salmon with red and black 
spots to a friend for a New Year’s present, and spotted fish never realize more than 
half the price obtainable for clean white fish. ‘The salmon should be split up the 
belly and should be salted with fine salt. Coarse salt always tears the flesh of the fish 
when being rubbed in. Care should be taken that the salmon are not oversalted. 

Semga salting is a more improved and sanitary method than that 
of straight pickling and is used when the fish are being prepared for 
the European market. Selected fish are cut open along the belly and 
the viscera and gills are carefully removed. In order that the salt may 
penetrate the flesh more thoroughly, the flesh on the inside is scored 
several times. The fish are then carefully washed and rubbed with 
brushes, after which they are kept on ice for 24 hours. ‘The brine 
is carefully prepared and very strong. When properly struck the 
fish are repacked into barrels. 
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‘“Kolodka” is a very crude and cheap method of salting. The fish 
are half salted and half dried without being cut open, an are sold at 
the place where prepared. 

The natives prepare a great many salmon for the winter use of 
themselves and their dogs, the same as do the Alaskan natives. The 
fish are dried without the use of salt. The product is known as 
“voukala.”’ 

Some salmon bellies are also cut out and salted, although this has 
never attained to prominence. 

Some fresh salmon, as well as salted, are smoked for local con- 
sumption. 

Barrels, or tierces, for packing salmon are made from cedar, larch, 
or fir, with a net capacity of 900 to 1,000 pounds of fish, and are 
bound with wooden and iron hoops. 

THE SALMON FISHERIES OF JAPAN. 

Outside of Karafuto (that portion of Sakhalin Island, south of 50° 
north latitude, which belongs to Japan) and the Kuril Islands, the 
salmon fisheries of Japan are comparatively small, the principal por- 
tion of the immense catches made by Japanese fishermen being sear 
the coasts of Siberia and Karafuto. 

All of the five species of salmon found on the American side are 
to be found in the waters of Sakhalin during the usual spawning 
periods. 

The dog salmon (O. keta), which is known in Japan as “‘sake,”’ and 
when canned as ‘‘pink’’ salmon, is to be found on Hokushu Island, 
running up the various streams for spawning purposes from Septem- 
ber to December. 

On the same island is to be found also the masu (QO. masow), a 
salmon, according to Dr. Jordan,’ very similar to the humpback, 
the scales being a little larger, the caudal fin without black spots, 
and the back usually immaculate. It is fairly abundant in the 
streams of Kokushu, the island formerly known as Yezo, and is found 
nowhere else in the world. The author had an opportunity to ex- 
amine a dry-salted masu (it might be well to state here that in Jap- 
anese masu means “‘trout”) at the fish house of the Royal Fish Co., 
in Vancouver, British Columbia, in January, 1916. The manager, 
Mr. Emy, had imported the fish from his own country. Both in 
size and general appearance it closely resembled a humpback salmon, 
and when cut open the flesh had the same coloring observable in our 
humpback. This species, and the true humpback found in more 
northern waters, especially in Siberia, are dry salted in immense num- 
bers and are generally marketed under the name of “white trout” or 
‘‘salmon trout.’ 

In Japan the ‘red trout’? seem to be our rainbow and brook 
trouts, which were introduced into Japanese waters some years ago. 
The red salmon (QO. nerka) is to be found landlocked in Lake Akan in 
the northern part of the island. It is smaller in size than the sea 
species. This species has been introduced into the waters of Honshu. 

The section of this report devoted to the salmon fisheries of Siberia 
treats quite fully of the activities of the Japanese in that quarter. 

‘ 

a Fishes, p. 296. By David Starr Jordan. N. Y., 1907. 
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In Sakhalin, or Karafuto, as it is called in Japan, the Japanese 
have had arather checkered career. At one time this island belonged 
to the Chinese Empire. Early in the nineteenth century the southern 
ortion was occupied by the Japanese. In 1875 she bartered it to 
ussia in exchange for some small islands in the Kuril group. As 

a result of the Russo-Japanese war the southern half, or all that 
portion south of 50° north latitude, was in 1905 ceded to Japan. 

The salmon fisheries of this island are of much importance. For 
many years the Japanese had a virtual monopoly of them, but very 
early in the present century the Russians attempted to restrict con- 
siderably the activities of the Japanese fishermen, and encouraged 
her own subjects to compete with them. Many hundreds of Rus- 
sians and Koreans were encouraged to migrate to the island and 
engage in its fisheries. Despite these handicaps, the operations of 
the Japanese fishermen, according to the statistics shown below, do 
not seem to have suffered. 

re : Spring 
Year. Salmon.@ alent Total. 

Koku. Koku.b Koku.b 
8, 589 34, 246 42, 835 
6, 335 11, 228 17, 563 
8,379 22,959 31, 338 
7,719 8,797 16,516 
3, 089 12,735 15, 824 

sRiecatseemnne |Seloseitoceeee 24, 726 

a Species not specified. » Koku equals about 53 bushels. 

Considerable fishing is carried on around the island of Yetorofu, 
one of the Kuril group. Here are found red (OQ. nerka), silver (0. 
kisutch), and dog salmon (OQ. keta), also either the humpback or Dr. 
Jordan’s masu. 

CANNING INDUSTRY. 

The salmon canning industry in Japan proper was inaugurated by 
the Hokushu Colonization Department, a local branch of the Federal 
Government. For some time this department had operated a fishery 
school on Hokushu Island, at which experimental work in the canning 
of salmon and other fishery products was carried on. ‘This estab- 
lishment canned considerable salmon during the Russo-Japanese war. 

This same department also established a fishery school on Yetorofu 
Island, one of the Kuril group, which was, in 1908, taken over by 
Suhara Kakubei, a fisherman and graduate of the school, and used 
as a salmon cannery. 

Some years earlier, however, about 1892 or 1893, Fujino Shirobei 
started canneries in Shibetsu and Bekkai, Nemuro Province, Hok- 
ushu Island, and a short time later Idzumi Shozo also started a 
plant at Nemuro. For a number of years these three canneries were 
the only producers. The plants were quite primitive, the product 
small, ind most of it was consumed by the Japanese navy. A 
demand for the product was gradually worked up, however, and as 
a result there are now a number of small canning plants on Hokushu 
Island proper, the Kuril Islands, and Japanese Sakhalin. Most of 
these plants devote the major part of their energies to the packing 
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of crab meat, the canning of salmon fee in most cases a side issue. 
A few of the plants have been equipped with machinery, but the 
large majority are hand-pack plants, employing but a few persons. 

Most of these plants pack what is called ‘‘white trout,” which is 
really the humpback or masu salmon. In 1912 there were in Hok- 
ushu and adjacent islands 21 canneries which packed 730 cases (48 
one-pound flat cans each) of red (O. nerka) and 72,770 cases (48 
one-pound cans each) of “white trout,” a total of 73,500 cases. 

On the Japanese portion of Sakhalin Island 4 canneries packed 
10,120 cases (48 one-pound cans each) of ‘‘white trout” in 1912. 

The pack of canned salmon in Japanese territory in recent years 
has been as follows: 

Hokkaido | Karafuto 
Year. and (Japanese Total. 

Kurils. Sakhalin), 

Cases. Cases Cases 
D1 ee ey ere Pine ete 8 ee 58 00 Sh oa cok ag cacsesgsemonpheeseees 73,500 10,1 83, 620 
TT Cee eet ee one ae nie ah Ae cianlnin’te nein ccs cee et rete e sttinmeess BO O00 see e ei ios 46, 000 
Re ae nee PR at 28 oe de bees ee amin ae ocat cemiss set omedecders's 50, 450 15,000 65, 450 
SSN pe Be reece eater cate re nat acayeisiale wicieiniSiciat-e =a aid aiaaie oie oo 55,000 15, 000 70,000 
LST ee St Oe Se oe a ee ie wiciate wtedia anata clus Sictne a crere'sicieisoe 37, 800 1,8 39, 600 
TH? is ae Rec RE Renn cn: dase oe eo soo 39, 545 16, 607 56, 152 
IPLIE DS 2 id eh 3 SES be BE ED A a So ee ee en 21, 490 5, 26, 490 
Repd Orde ees ee © Ch enue cic ce slatojoidacle a's said = aiwi- Selaaes eee anu elcchine ccitame 50, 500 18,000 @ 68, 500 

@ Composed of 2,500 cases of 1-pound flat red salmon and 66,000 cases of 1-pound flat chum salmon. 

The following table shows the quantities and value of salmon and 
trout taken by the Japanese fishermen in certain years: 

Salmon. Trout 

Year, 

Pounds Yen. Pounds. Yen 

ND eee oe ee eA. ee cn waco ecto Ns 5, 722, 475 454, 662 923, 025 121, 499 
TEs cose aE SES RE Gane me 9, 286, 267 892,879 | 4,500,008 332, 316 
Rez ee a Ree eee eee ste Oo Ua aietecd 26,438,017 | 1,594,230 | 44,038, 383 928, 513 

FISHERY METHODS. 

In Japanese waters salmon are taken by means of trap nets, haul 
seines, and gill nets. 

The haul seines used along the seashore have a length of about 500 
fathoms. Each is carried by a boat of 9 feet beam with 30 men, and 
the right wing, called the ‘‘outing wing,” is first paid out as the boat 
heads out from the beach. When the pocket, or bunt, is cast the 
boat turns its course toward the right and steers gradually landward, 
casting the left wing. When the school is encircled the seine is hauled 
ashore by the seine ropes. 

The floating trap net used for salmon is known as ‘“‘kaku-ami,” or 
square trap net. This consists of amain net and lead. The main net, 
or heart, is 70 fathoms long, 10 fathoms wide, and 10 fathoms deep, 
and the lead is 120 fathoms long. The latter guides the fish toward 
the main net. When being fished the pot is hauled up by a boat 
crew and the fish transferred to the boat by means of a dip net. 
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FISH CULTURE. 

The artificial culture of salmon is carried on in 56 hatcheries, which 
are distributed in Hokkaido and the prefectures of Aomori, Akita, 
Yamagata, Niigata, Toyama, Kyoto, Iwate, and Miyagi. Nine of 
these belong to the government of Hokkaido and other prefectures, 
while the rest are owned by fishing associations, individuals, or corpo- 
rations. The number of yqung salmon distributed by these hatch- 
erles amounts to over 80,000,000 a year. 

The largest hatchery is the one at Chitose, under the supervision of 
the Hokkaido Fishery Experimental Station. It was established in 
1887, and it is estimated that the fish distributed by it number from 
20,000,000 to 30,000,000 yearly. 

The salmon hatchery of Murakami, Niigata prefecture, dates as 
far back as 1881, when a regulation pertaining to the preservation of 
young salmon in the River Miomote was enacted by the prefecture 
of Nugata. This was first called the ‘‘Murakami Salmon Raising 
Plant,” but in 1891 it was turned into a hatchery, and is now dis- 
tributing 2,000,000 young salmon a year. The salmon hatchery of 
Nitta River, Fukushima prefecture, is very similar in its history and 
organization to the above. 

The industry has during the last few years become very popular in 
Yamagata prefecture, where 22 hatcheries are in operation as private 
enterprises. 

In the prefectures of Shiga, Miye, Shizuoka, Nagano, Yamanashi, 
~Kanagawa, Akita, Niigata, Hyogo, Miyazaki, and Hokkaido, the 
masu (O. masou) and the landlocked hime-masu (QO. nerka) are raised 
and distributed in the lakes and rivers. There are eight hatcheries 
working on these species. The hatchery of Lake Towada, Akita 
prefecture, first transplanted hime-masu from Hokkaido in 1902, 
and it is now hatching from 5,000,000 to 10,000,000 eggs a year for 
the purpose of distributing the fish among the different districts. 

O 



IMPROVEMENTS IN PROCESS OF SALTING RIVER HERRING, 
ESPECIALLY ADAPTED TO WARM CLIMATES.* 

By Harpen F.. Taytor, Technologist, U. S. Bureau of Fisheries. 

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

INTRODUCTION. 

In the warmer parts of the United States it has generally proved 
to be difficult, if not impossible, to preserve certain kinds of fish by 
salting, though some kinds appear to be more difficult of preserva- 
tion than others. The reason for failure was believed to be that at 
warm temperatures the fish spoils before the salt penetrates to the 
innermost parts; this belief was verified experimentally in an investi- 
gation* in which several improvements in the process of salting 
alewives or river herring were evolved. No doubt these improv ements 
are applicable also to other kinds of fish. As will be seen below, 
none of them are really new, but well known procedures were studied 
chemically and variations which gave best results were followed 
in every case, so that the process is very much more successful under 
adverse conditions, and the final product is superior in quality. 

While the procedure herein described has been quite successful in 
a small way, it will be understood by all cautious persons that no 
unusual methods should be applied on a large scale until their prac- 
ticability has been thoroughly established ‘by commercial applica- 
tion. In Florida some 80, 000 river herring, or alewives, were salted 
under the supervision of this Bureau in the 1920 season. These were 
marketed at a good price, and no complaints were lodged with the 
producers, so far as known. It therefore seems proper to make 
available in practicable form the details of the process employed for 
those who care to try it. 

As stated above, the difficulty in salting fish in warm climates 
seemed to be due to slow penetration of salt and rapid decomposition 
of the fish. Obviously, then, any procedure that hastens penetration 
of salt and retards decomposition of fish should improve the pros- 
pects of success, A number of simple and practicable ways of doing 
both of these things were found. For example, it was found that 
calcium, or lime, and magnesium, the common impurities in salts 
used commercially, retard penetration altogether out of proportion 
to the quantities present. <A salt consisting of 4.7 parts of magnesium 

1 Appendix II to the Report of the U. 8. Commissioner of Fisheries for 1921. B. F. 
Doc. No. 903. 

2For original chemical and scientific data on which this paper is based, see “ Some 
Considerations Concerning the Salting of Fish,’ by Donald Kk. Tressler, B. F. Doe. No. 
884, Appendix V, Report, U. 8. Commissioner of Fisheries for 1919. 
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chloride and 95.3 parts of pure salt required five days to penetrate 
fish to the extent that pure salt did in three days; and the same salt 
required nine days to penetrate as far as pure salt did in four and 
one-half days. It was found that salt apphed dry to fish penetrated 
fish as deeply in five days as saturated brine did in eight days. It 
was found that blood spoiled at a lower temperature than fish flesh, 
and that fish containing blood, roe, and milt spoiled at about 65° F., 
while thoroughly cleaned fish could be salted successfully at 90° or 
even 100° F. It remained, therefore, only to take advantage of these 
principles and to apply certain facts already known from other 
sources to hasten penetration of salt and retard decomposition of 
fish until they are preserved. 

PRINCIPLES OF IMPROVED PROCESS. 

The principles will now be taken up and discussed in such a way 
that by following in detail the method outlined it is believed any 
person can carry them successfully into practice. The principles 
are: 

1. Careful handling of fish before salting. 
2. Thorough cleaning, especially removal of all blood. 
3. Use of salt of a high degree of purity. 
4. Application of salt in the dry condition. 
To these should be added—if the fish are to be stored for any 

considerable length of time—storage of fish in brine. (There is 
considerable doubt of the feasibility of storing salt fish in very warm 
climates; until this subject is investigated it seems advisable to hold 
only in cool storage.) 

These principles are known, at least in part, to many experienced 
salters of fish, yet the combination of them all is rarely or never fol- 
lowed. The great difference that is made in the quality of salt fish 
by following them will be readily observed upon comparing the 
product with that of ordinary processes. 

1. CAREFUL HANDLING OF FISH BEFORE SALTING.—Two precautions 
are particularly important under this head, namely, to avoid bruises 
and to avoid warmth. Bruises promote decomposition of fish in the 
same way that they cause fruits to rot. Therefore, fish should not 
be forked, walked on, squeezed when taken from nets, nor packed deep 
in boats, boxes, or barrels, and care should be exercised to see that 
they are not crushed or bruised by large chunks of ice. Warmth, as 
every fisherman knows, hastens decomposition. It is best to put the 
fish in finely crushed ice immediately after capture, but if not so 
treated they should be kept as cool as possible and should be salted 
with the least possible delay. It is well to remember that fish are of 
about the same temperature as that of the water from which they 
come, and therefore fish taken from warm water should be handled 
more expeditiously than those from cold water. Fish should be 
shielded from direct sunlight and should not be allowed to dry, 
as the skin shrinks and loses its luster if dried. 

2. THOROUGH CLEANING, ESPECIALLY REMOVAL OF ALL BLoop.—It has 
been found in the case of river herring that blood spoils at a much 
lower temperature than flesh. These fish can be salted at from 90° to 
100° F. or higher if the blood is all removed, while those containing 
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blood will sour if salted at 65° F. In cool climates the blood may be 
left in the fish if desired, as it imparts a distinct flavor, for example, 
in the Scotch method of curing herring. But in warm climates, 
where conditions are unfavorable at best, there is no choice but to 
remove every trace of blood as well as all entrails and roe and the 
head. To do this it is necessary to behead the fish, take out entrails, 
scrape the kidney out (the bloody strip lying under the backbone), 
and wash the fish thoroughly. (A 20-penny wire nail, the head of 
which has been sharpened with a file, makes a convenient instrument 
for scraping out the kidney.) Large fish may be split through the 
back and laid open. The washing should preferably be done by 
rousing the fish in brine of about the strength of sea water, but it 
may be done in cold fresh water. In the case of alewives or river 
herring, the washing operation should also serve to remove scales by 
vigorous rousing. It may seem that if the blood spoils at 65° F. 
the meat of the fish would not necessarily be ruined. But the taint 
of spoiled blood is sufficient to make the entire fish unfit for food. It 
is also probable that the presence of blood may initiate a kind of 
decomposition of the flesh. 

3. Usb OF SALT OF A HIGH DEGREE OF PURITY.—This is the most im- 
portant factor in salting fish in warm climates; yet some people are 
inclined to question the truth of this statement. Fishermen gen- 
erally have no first-hand way of knowing whether or not any par- 
ticular lot of salt is pure, as neither the looks of salt nor the claims 
of advertising matter are always reliable indications of purity. By 
purity is meant not cleanness but the scarcity of foreign substance 
in the salt. Salt may be highly impure yet perfectly white and very 
fine and clean, for the two most objectionable impurities, lime and 
magnesium salts, are white, like salt. On the other hand, salt may 
be dirty or colored, and yet if lime and magnesium salts are absent 
may penetrate and preserve the fish. 

It is therefore necessary to have a salt of a very high degree of 
purity; that is, with less than 1 per cent total impurity. There are 
grades of salt on the market containing a total of less than one- 
tenth of 1 per cent impurity.t| These salts are especially suitable for 
salting fish by this method. Chemical analysis is the only reliable 
guide to purity; most reliable dealers are able to give the correct 
analyses of their brands of salt, and these figures should be required 
before purchase. The figures for sodium chloride (pure salt) should 
be 99 per cent or over—the higher the better, 99.96 per cent some- 
times appearing. The figures for calcium (lime) and magnesium 
salts should be as low as possible. It makes little difference whether 
they are sulphates or chlorides, any salt in which calcium and mag- 
nesium taken together are more than 1 per cent should be looked 
upon with suspicion for salting fish in warm climates. 

The presence of moisture does not cause the salt to be unsuitable. 
If moisture is present, as it usually is, allowance should be made for 
it; pure salt (sodium chloride) and moisture added together should 

* Names of manufacturers of satisfactory brands of salt will be supplied on application 
to this Bureau ; also if analysis of a salt is furnished, the Bureau will, upon request, give 
opinion as to its suitability for curing fish. 



6 U. S. BUREAU OF FISHERIES. 

exceed 99 per cent. The following example will illustrate the point. 
A chemical analysis of some lot of salt is, let us say: 

Per cent. 

Sodium) chlonide 2 2! 262444...) 4...) 3) eee ee 97. 50 
Moisture 52. sees Se i ee ee es 2 eee 2. 00 
Magnestum]chlonid@ 2 ae Eee a ee a ee ee By 4 
Calenim MSulph abe wes tae ek Re 2) SLE OMe ht eae ce PEARS es ODI AD Ae 25) 

MOGAL Sn Bee a ree se ey re 1 EE ae Ee ie ae 100. 00 

This analysis shows only 97.5 per cent pure salt—which might not 
appear suitable for fish. But allowance must be made for the harm- 
less moisture present. Strictly calculated, after this allowance is 
made, there is found to be 99.49 per cent pure salt; practically the 
same result (though not absolutely correct), 99.50 per cent is the sum 
of pure salt and moisture. The sample is therefore very pure and 
suitable for salting fish. 

Calcium and magnesium in salt, even in small quantities, greatly 
retard penetration, so much so that in warm weather the fish may 
spoil before the salt strikes through. But in cold weather in north- 
ern climates salt containing considerable quantities of these sub- 
stances may be used successfully. It will be noted by those who use 
highly purified salt that the fish do not become white and firm as 
they do with ordinary Turks Island, Trapani, or other crude salt. 
The lime and magnesia have a hardening effect on fish, and they 
whiten the flesh by coagulating it, as heat whitens the white of egg. 
Nevertheless, the somewhat yellowish, soft fish, produced in pure salt 
is equally as well preserved as the hard fish in crude salt, is milder 
and richer in flavor, and soaks out more quickly. This may be some- 
what difficult to introduce in a market that has been accustomed to 
a hard, white fish, but the consuming public should not be long in 
discerning the superiority once the purer fish is distributed. 

It may be objected that pure salt is too expensive. The crude salt 
may be, let us say, $10 per ton and pure salt $25, a difference of $15 
per ton more for the pure grade. Fifteen dollars per ton is three- 
fourths of a cent per pound; about 35 pounds of salt will suffice for 
100 pounds of fish. The difference in cost for salt is therefore about 
27 cents per 100 pounds of fish, or one-fourth of a cent per pound on 
the basis of the above assumption. The loss of a few barrels of fish 
(including the labor that was put upon them) will cover the cost of a 
large pile of pure salt. In very warm climates, in salting river 
herring, pure salt is necessary to safety. 

4, APPLICATION OF SALT IN THE DRY CONDITION.—There is very ex- 
tensive business in both dry salting and brine salting or pickling fish. 
In the case being considered, where the greatest speed of penetration 
is necessary, the dry salt must be used, for, applied in this way, it 
penetrates much faster than brine. Again, the fisherman fortunately 
located in a cool country may follow his discretion, but the fisherman 
who works under the handicap of a warm climate will find it neces- 
sary to use the salt dry. 

bout 35 pounds of salt to each 100 pounds of fish is sufficient, if 
well distributed. The fish should be rolled in the salt (which should 
be fine grained), the belly cavities filled, and the fish packed backs 
down in tubs so as to hold the salt until it dissolves. These tubs may 
be made by sawing barrels in two in the middle. A weight should be 
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placed on the fish to keep them from floating, but not sufficient to 
press or crush the fish. If barrels are used they should not be filled 
at first, as the pressure will be too great on the fish at the bottom, 
but after the fish are struck through barrels may be packed full. 

The reason for using dry salt is not difficult to see. It is the brine 
or salt immediately in contact with the fish that acts on the fish. 
If brine is used, the water coming from the fish dilutes it and it 
rapidly becomes less effective unless the fish are continuously stirred ; 
but if dry salt is used, the water coming out of the fish immediately 
becomes saturated with salt, so that the brine in contact with the fish 
is saturated at all times. 

If the brine is warm, the fish may be struck through in less than 
24 hours, but ample time should be allowed. It appears that the 
warmer the brine, the faster it penetrates; and also the faster the fish 
spoils; there should be therefore some temperature which would give 
the most rapid penetration without excessive decomposition, but this 
‘temperature has not been determined. One soon learns to tell by 
the appearance of fish after it is broken through the backbone 
whether or not it is struck through. 

SHIPPING OR STORAGE OF FISH IN BRINE.—If for immediate market, 
the fish may be taken from the brine and shipped at once. This in- 
volves draining off the brine, applying some more dry salt, packing 
the fish in sugar barrels or other containers, and shipping. In this 
condition the herring are excellent, but will not keep long, as the fat 
will rust and become rancid. In case the fish are to be held for a 
period of weeks or months, it will be necessary to keep them under 
brine at all times for the purpose of excluding air which causes the 
fat to rust. They should be allowed to remain in their original brine, 
strong, tight barrels being used. The barrels should be quite full of 
fish, and there should be a slight excess of undissolved salt. The 
barrel should be tightly headed, turned on its side, and nearly filled 
with brine through the bunghole, leaving slight space for expansion, 
and then bunged up. It should be stenciled or otherwise marked 
to show the nature and net weight of the contents. In very warm 
climates there is need for investigation of storage conditions under 
which salt fish can be kept successfully ; until the subject is investi- 
gated, it is recommended that if fish are to be kept for any consider- 
able time, they be placed in cool storage. 

Summary.—lIf the method is followed as herein described, river 
herring (and possibly other fishes) may be salted under surprisingly 
unfavorable conditions of temperature; the cured fish will be sweet 
and mild; they will soak out readily, and be free from the acrid 
salty taste characteristic of fish that have been cured in salt contain- 
ing calcium and magnesium. They will be softer and less white or 
chalky in appearance than fish cured in crude salt, but these dif- 
ferences should be regarded as marks of superior quality. 
Numerous recipes for cooking salt and smoked fish will be found 

in Economic Circular No. 29, “ Why and How to Use Salt and 
Smoked Fish,” published by the Bureau of Fisheries, and sent free 
on application. 

O 
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INTRODUCTION. 

The fishes of the Yellowstone National Park constitute one of the 
most interesting and noteworthy attractions of that wonderland. 
The special appeal which the fishes make to the park visitors comes 
partly from the beauty, gameness, and variety of the fishes, and 
partly from the inspiring environment in which fishing may be done. 
Among the wild, backboned animals in the park the fishes are the 
only ones whose killing is allowed and encouraged by the park 
authorities. The greatly increased number of visitors to the park 
in recent years has brought the fishes into unusual prominence and 
necessitates renewed efforts to maintain the supply by means of 
artificial propagation and protection. 

It is Hoged that this little document relating to fishes and fishing 
may serve a useful purpose beyond merely furnishing information 
for anglers. Increased knowledge of the park fishes should have the 
effect of increasing the public appreciation of the extraordinary 
opportunity for healthful recreation that the park affords, and at 

1 Appendix III to the Report of the U. 8S. Commissioner of Fisheries for 1921. B. F. Doc. 904. 
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the same time should discourage unnecessary destruction of fish life 
and develop a spirit of cooperation with the Government agencies 
that are striving to maintain the fish supply. 

The present report is a revised and amplified edition of the one 
published by the Bureau of Fisheries in 1915.2 The exhaustion of 
the supply of that document and the continued public demand for 
information on this subject, together with the availability of new 
data on the fishes, make this publication desirable. 

INDIGENOUS FISHES. 

The native fish life of the park was profoundly affected by the great 
lava flow which occurred over a large part of the park in Pliocene 
times. Whatever fishes were then present were necessarily killed, 
and, with the reestablishment of the watercourses after the cooling 
of the surface of the lava, fishes in outside waters were to a great 
extent pee from reaching the lofty plateau, which comprises 
most of the area of the park, by the high and steep falls over which 
the streams leave the lava beds. 

It thus follows that the native fish fauna of the park is very limited. 
Except in Yellowstone River and its tributaries practically no fishes 
occur naturally above the falls, and in the extensive basin of that 
river the few species that do exist gained access to the region above 
the falls because of the imperfect watershed separating the Yellow- 
stone and the Snake River basins. 

The original comparative barrenness of the park in fish life was due 
entirely to topographical conditions. The physical character of 
the waters is, in general, highly favorable for fishes, and an examina- 
tion of the streams and lakes of the park by Prof. Forbes in 1890* 
disclosed the presence in certain barren waters of an abundant in- 
sect and crustacean food well suited for sustaining certain kinds of 
fishes. The theory that would account for the original absence of 
fishes in particular park waters as due to the high temperature and 
chemical constituents of the great volumes of water flowing from the 
geysers and hot springs is entirely untenable for several reasons: 
First, native trout abound and flourish in various streams and lakes 
in close proximity to the outpourings of geysers and hot springs, and, 
secondly, both native and exotic trouts have been successfully planted 
in barren waters receiving the discharge of geysers and hot springs. 

The fishes of natural occurrence in the park represent 10 species, 
as follows: Longnose sucker, rosyside sucker, chub, silverside min- 
now, longnose dace, dusky dace, Rocky Mountain whitefish, red- 
throat trout, Montana grayling, and blob. Of these only the trout 
and the grayling have generally been recognized as game fishes, 
although the whitefish might properly be so considered. While these 
were very abundant in certain waters, the annually increasing num- 
bers of angler-tourists in the park made it desirable to augment the 
natural supply of game fishes by the introduction into barren waters 
of selected species of other game fishes. 

2 The fishes of the Yellowstone National Park. By William C. Kendall. Bureau of Fisheries Document 
No. 818. 1915. 

3 A preliminary report on the aquatic invertebrate fauna of the Yellowstone National Park, Wyo., and 
the Flathead region of Montana. By S. A. Forbes. Bulletin U. S. Fish Commission, vol. x1, for 1891, 
0. 207-258, pl. XXXVI-XLU. 1893. 
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INTRODUCED FISHES. 

In immediate response to the outcome of investigations to deter- 
mine the suitability of fishless park waters for game fishes, the Bureau 
of Fisheries in 1889 inaugurated the planting of selected species in 
predetermined waters, and this work has been continued to the pres- 
ent time. The one species of native trout was soon supplemented 
by the very successful introduction of five other trouts, and in a short 
time the park became an angler’s paradise, affording better and more 
varied trout fishing than could be found anywhere else in the country, 
if not in the world. 

The nonindigenous trouts that have been introduced into park 
waters are the rainbow, Loch Leven, brown, lake, and eastern brook 
trouts, all of which have become firmly established. The distribu- 
tion of the native redthroat trout has been greatly extended into 
previously barren waters. The introduction of two other game 
fishes has been attempted, but apparently without positive results. 
One of these is the landlocked salmon (Salmo sebago), of which 7,000 
fry were planted in Yellowstone Lake and 2,000 in Duck Lake in 
1908, but not a vestige of these plants has ever been seen. The other 
species is the largemouth black bass (Micropterus salmoides), of 
which 500 fingerlings were planted in “lakes in Yellowstone National 
Park,” according to the indefinite official record. These lakes are 
thought to have been Feather Lake and Goose Lake, in the Lower 
Geyser Basin. An earlier plant of 250 black bass was made in the 
Gibbon River, in 1893, but it is not known which of the two species 
of black bass composed this plant. There is no evidence of the 
survival of black bass anywhere in the park, and this may be regarded 
as a fortunate circumstance. In our opinion, there should be no 
further attempts to establish black bass in the park, as they do not 
harmonize with the trouts, and their predatory habits make them 
unsafe species to introduce among the soft-finned fishes which, with 
two minor exceptions, constitute the local fauna. The only other 
species of fish that has been introduced into park waters is the yellow 
perch, whose planting was unofficial and is apparently to be ascribed 
to the unauthorized act of a private individual. This fish now 
abounds in certain lakes in the Lower Geyser Basin. 

FISH CULTURE IN THE PARK. 

The hundreds of thousands of visitors who have already been in 
the park and the millions of others who are destined to visit it owe 
to fish culture and fish acclimatization a debt whose value can hardly 
be estimated. Within a few years after experienced fish-culturists 
began to give attention to needs of the park the hitherto fishless 
waters began to produce desirable game fish in abundance, and this 
has continued up to the present time. The early work, as well as the 
efforts of the fish-culturists of late, has been directed mostly to 
maintaining the supply of fishes already established. 

For many years the Bureau of Fisheries has conducted fish- 
hatching operations in the park. The first hatchery was located at 
the Thumb of Yellowstone Lake; the principal hatchery now is on 
the lake shore near the Lake Hotel. In 1921 a permanent hatchery 
was erected on Soda Butte Creek, which had been the site of a field 
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hatchery for a number of years. The hatcheries are maintained, pri- 
marily, for the purpose of keeping up the supply of redthroat trout. 

The redthroat trout is the only local trout which spawns during 
the season when the park is easily accessible and when it is possible 
without unwarranted effort and expense to obtain a supply of run- 
ning water for hatching purposes. The adult fish begin to ascend 
the streams that are put into flood by the melting snows and they 
continue to run until the latter part of July. Some fish, however, 
doubtless spawn also in Yellowstone Lake and other large lakes. 

The principal supply of eggs for hatching purposes comes from 
creeks on the eastern side of Yellowstone Lake. Into these creeks 
the trout run at spawning time and across them the fish-culturists 
erect intercepting barricades or racks. These racks are provided 
with narrow passageways that lead into traps in which the fish 
congregate. The trout are transferred to live cars, where they are 
held pending the ripening of their eggs. At the proper time the eggs 
are stripped from the fish and held at improvised field hatcheries 
pending shipment to the central station. The adult fish are released 
alive. 

The questions naturally arise, Why not let the trout run up the 
creeks and spawn naturally? Why not permit the eggs to hatch in 
the manner intended by nature and let éhie young remain for awhile 
in the water where they were born and then run back to the lake at 
the proper time? These questions, which will, no doubt, be asked 
by many thoughtful park visitors, afford an opportunity to indicate . 
one way in which it is possible to improve on nature and to point out 
why in the Yellowstone National Park, as elsewhere, it is desirable 
or necessary for the fish-culturist to go to nature’s assistance. 

The streams in which the redthroat trout spawn are usually much 
swollen at the time of the run. Pushing upstream energetically, 
the fish often go far from the lake and deposit their spawn during 
high water in places which later, with the complete melting of the 
snow, may become exposed to the air. oat ee of eggs occur 
in this way. If conditions are favorable for the laying and hatching 
of the eggs in streams that may be raging torrents in spring and 
early summer, it frequently happens that by July and August such 
streams become almost dry, are cut off from the lake and reduced 
to disconnected pools, and the young fish necessarily perish sooner 

’ or later. 
The adverse conditions occurring in nature make it probable 

that at best only 5 or 10 per cent of the eggs produce fry that reach 
the feeding stage at which the hatchery turns the fish loose. On 
the other hand, fully 90 per cent of the eggs taken by artificial 
methods are safely incubated and yield fry that are liberated in 
selected places—along the lake shore or near the mouths of open 
creeks se re there is a good prospect of survival. 

There are still a few fishless waters in the park, but each season 
additional lakes and streams are stocked and ultimately all waters 
suitable for fish will have received attention. In 1919 Mallard 
Lake, a beautiful mountain gem not far from Old Faithful Inn, was 
found to be fishless and was planted with eastern brook trout. This 
seems destined to become a favorite angler’s resort. Other waters 
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recently stocked with redthroat trout for the first time are various 
lakes in the southwest section of the park. 

PRINCIPAL FISHING WATERS. 

The fishing season in the park does not ordinarily begin before 
July, by which time, according to one of the angling writers here- 
after cited, “the plethora of water has disappeared and the streams 
flow swift, clear, and cold. At this season of the year trout fishing 
is at its best.”’ ik ac 

Information regarding the fishing in various localities may be 
found in the annual reports of the superintendent of the park, 
peeeou arly the ie for 1897, and in the annual circulars of in- 
ormation issued by the National Park Service. The following 
pa cations pertaining wholly or pare to fishing in the park may 
e consulted for detailed or special data: 

Fish in the National Park and tributaries of Snake River. By J. E. Curtis. Bul- 
letin U. S. Fish Commission, vol. rv, for 1884, p. 335-336. 
A reconnoissance of the streams and lakes of the Yellowstone National Park, Wyo., 

in the interest of the United States Fish Commission. By David Starr Jordan. 
Bulletin U. S. Fish Commission, vol. rx, for 1899, p. 41-63, with map and many 
plates. 
A reconnoissance of the streams and lakes. of western Montana and northwestern 

Wyoming. By Barton W. Evermann. Bulletin U. 8. Fish Commission, vol. x1, 
for 1891, p. 3-60, with plates and maps. 
A woman’s trout fishing in Yellowstone Park. By Mary Trowbridge Townsend. 

Outing, vol. xxx, no. 2, May, 1897, p. 163-164. 
A list of the fishes of Montana, with notes on the game fishes. By James A. Hen- 

shall. Bulletin of the University of Montana, No. 34, Biological series no. 11. 1906. 
Wyoming summer fishing and the Yellowstone Park. By Ralph E. Clark. Out- 

ing, vol. ti, no. 4, July, 1908, p. 508-511. 
Fly fishing in wonderland. By Klahowya (QO. P. Barnes). 56 p. 1910. 
The Yellowstone National Park. By Hiram Martin Chittenden. Fishes, p. 210- 

212. 1915. 

The following annotated list of park fishing waters is based partly 
on information kindly furnished by Col. L. M. Brett, United States 
Army, formerly acting superintendent of the park; partly on notes 
taken from the works before cited; partly on observations by A. H. 
Dinsmore, of the Bureau of Fisheries, in 1919 and 1920; and partly 
on the senior author’s observations in 1914 and 1919. 

YELLOWSTONE LAKE. 

Yellowstone Lake is one of the most beautiful lakes in the world. 
It and some of the tributary creeks abound with the native or red- 
throat trout. There appear to be no other game species in the lake. 
Landlocked salmon planted in 1908 and 1909 have not been seen 
since. The rainbow trout, planted at the same time in some of the 
affluents, have shown no evidence of establishment, excepting on the 
statement of Mr. Croley, a hotel fisherman for 12 years, to the effect 
that he had seen only one fish other than the blackspotted trout. 
This fish ‘‘looked different and had a broad side band” and was 
thought to be a rainbow. 

In 1919 the senior author found the water of Flat Mountain Arm, 
though shallow, distinctly colder than in the lake, evidently owing 
to the inflow of springs and the creek at its head. Near the head of 
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this arm he found the largest redthroat trout met with in the park, 
fine, clean, trim, vigorous fellows, not like those observed elsewhere. 

All suitable tributary creeks contain redthroat trout. The most 
notable creeks on the east side of the lake, enumerated from north to 
south, are: Pelican, Cub, Clear, Columbine, and Beaverdam Creeks. 
All contain native trout. Sylvan Lake, which discharges through 
Clear Creek in times of high water, contains a few trout. It is a 
beautiful mountain lake, clear and moderately cold. Ralph E. Clark 
said of Pelican Creek: 

One mile east of Yellowstone River outlet is Pelican stream, which rises in the cold 
snows of the mountains and empties its waters into the lake. Here you catch quan- 
tities of uncontaminated trout, large, beautiful, fat, and gamy, as iree from worms 
as the fresh cold waters they swim in are free from pollution. 

On the west side of the lake, named in the same order, are Bridge 
Creek, entering Bridge Bay; Arnica Creek, an affluent of the north- 
west side of the Thumb; Solution Creek, a small, narrow stream, with 
lava bottom and grassy banks bordered with willows, the outlet of 
Riddle Lake, sometimes going dry. Riddle Lake, so called because 
of the former mystery of its outlet, is a clear pond of roundish outline, 
about 14 miles in diameter, about whose outlet are numerous lily 
pads and other plants. Its shores are shallow, and its bottom is 
chiefly of lava gravel. The temperature is about 50° F. Trout are 
numerous. 

Near West Thumb is another small, deep-set lake, named Duck 
Lake, which has no outlet. It formerly contained no trout, but red- 
throat trout and landlocked salmon were planted in it. Redthroat 
trout now appear to be abundant, but landlocked salmon have never 
been observed. However, the senior author found good-sized Loch 
Leven trout common in 1919. 

Grouse and Chipmunk Creeks enter opposite sides of the southern 
end of the South Arm. Besides these there are numerous unnamed 
creeks, some of which go dry insummer. One, however, flowing into 
Flat Mountain Arm, was found by the senior author on July 17, 1919, 
to contain more water than many of the other creeks around the lake, 
probably never going dry. A creek that will flow as did this one 
during a period of drought, with the lake level one-third lower than 
ever before known, must be permanent. The creek, unnamed on the 
available maps, clear and cold, with beautiful green, grassy banks 
with trees here and there, meanders to an, extraordinary degree 
through a broad, open valley, flowing over a gravelly bed, now with 
riffles, now with deep holes, making a charming trout brook. At its 
mouth is a flat much frequented by elk. This creek was found to 
contain numerous trout of season’s hatch; some 3 to 5 inches long 
of the previous season; and older fish up to 12 inches in length. 

YELLOWSTONE RIVER ABOVE THE LAKE. 

Above the lake the Yellowstone River winds through marshy 
meadows, between wooded hills, behind which are the rugged peaks 
of high voleanic mountains. The current is sluggish, and, according 
to Mr. Dinsmore, the fall is so slight that it would be a comparatively 
easy matter in times of ordinary flow to travel by canoe the entire 
distance from the lake to the southern boundary of the park. 
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The principal tributaries of this portion of the river from the lake 

southward on the left are Cabin, Trappers, Mountain, Cliff, Escarp- 

ment, and Thoroughfare Creeks. On the other side in the same 

direction are Badger, Phlox, and Lynx Creeks. Good fishing is found 

in the river and in the creeks high up where they meander from the 

mountains. 

YELLOWSTONE RIVER BELOW THE LAKE. 

Below the lake to the upper falls there is no great descent, and the 
river flows for about 15 miles with a quiet current. Here its banks 
are bordered with low hills, some of them wooded, others forming 

open pastures. On the right side going northward the principal 
creeks are Cotton Grass and Sour Creeks, which unite to discharge 
their waters into the Yellowstone not far from Alum Creek on the 
opposite side of the river. On the west side of the river is Trout 

Creek, which is a clear stream, with grassy banks and gravelly 
bottom. It has a summer temperature of about 58° F. and is a good 
trout stream. 
Alum Creek is a clear stream about 8 feet wide and 1 or 2 feet 

deep, rising in the Continental Divide pppoe the head of Nez 
Perce Creek and flowing eastward through the grassy fields of Hayden 

Valley. Its bed contains much white alkali from the hot springs 
above, and there is a perceptible alkaline taste to the water, which 
has a temperature of about 60° F. in summer. In its upper course 
it has some hot tributaries. One of these is Violet Creek, with a 
number of hot springs and mudholes. Still another fork is charged 
with alum, but a third branch is said to be one of the best redthroat 
trout streams in the park. 

YELLOWSTONE RIVER AND BRANCHES BELOW THE FALLS. 

About 15 miles below the lake the river plunges into a deep canyon 
over two vertical falls 109 feet and 308 feet in height. This remark- 
able canyon is more than 20 miles long, with nearly perpendicular 
walls 800 to 1,100 feet in height. The current below the falls is 
swift until the river leaves the park. 

_ The most important eastern tributary of the Yellowstone River 
is Lamar River. It is a large stream, sometimes referred to as the 
East Fork of the Yellowstone. It joins the Yellowstone not far 
below Butte Junction. There are many tributary creeks of various 
sizes, particularly on the north and northeast side. The principal 
of these are: Miller, Calfee, Cache, Soda Butte, jomed by Amphi- 
theater and Pebble Creeks; Slough Creek, the largest branch of which 
is Buffalo Creek. On the west side the creeks are smaller than 
most of those of the other side, the principal ones being Cold, Willow, 
and Timothy, near the upper course. Chalcedony Creek is farther 
down, and all but Cold Creek are in rather deep ravines near the 
river. Cascade Creek is a clear brook a few feet wide which enters 
the Yellowstone between the falls. The high, nearly vertical ‘‘Crystal 
Falls” (129 feet) is near the mouth of the stream and, of course, 
prevents the ascent of fishes. Redthroat trout were once planted 
above the falls. 

62806°—21—2. _ 
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Lamar River and most of its tributaries are inhabited by native 
trout. The junction of Yellowstone and Lamar Rivers is noted for 
fine fishing. Soda Butte is well stocked up to near its head, where 
a waterfall keeps the fish back. According to Mr. Dinsmore, Fish 
Lake, where the Bureau of Fisheries has for a number of years col- 
lected native trout eggs and where in 1921 a small hatchery was 
established, is a very remarkable water, with an area of only 75 
acres. It contains a dense growth of vegetation, which in the late 
summer blossoms near the surface. After sundown the fish, which 
average about 2 pounds each, will come up out of the weeds and 
take gray-hackle fies almost as fast as they can be placed upon the 
water. 

Slough Creek is said to be well stocked with trout up to the lakes 
at its head, only one of which, Lake Abundance, in Montana, con- 
tains trout. 

Hellroaring Creek, which joins the Yellowstone from the north 
below the mouth of Lamar River, is abundantly supplied with native 
trout in its lower part. 

The tributaries of the west side of the Yellowstone worthy of men- 
tion all enter this river below the Grand Canyon. The uppermost 
is Antelope Creek, which joins the river not far from the mouth of 
Tower Creek. It contains native trout. Tower Creek, for almost 
its whole length, is hidden in dense forests. Its current is swift, | 
and it is perhaps the coldest stream in the park, the summer tempera- 
ture being about 45° F. Carnelian Creek is one of its upper branches. 
About one-fourth mile from its mouth the creek forms a singularly 
picturesque, quite vertical fall of 132 feet, which is surrounded by 
lofty towers of volcanic conglomerate. Below the falls is a deep 
canyon, where the stream is about 10 feet wide and shallow. The 
waters above the falls were barren previous to the introduction 
of eastern brook, rainbow, and redthroat trouts. 

The lower tributaries of the Yellowstone in the park are Geode 
Creek, Blacktail Deer Creek, and Gardiner River. Geode Creek is 
small. Rainbow trout planted in it in 1909 have not since been 
observed. Blacktail Deer Creek is a clear, rather cold (55° F.) 
stream running largely through open pastures, with willows alon 
its course. It has no canyons or falls. Its bottom is of laval snaval 
and rocks, with some water weeds. In summer it is usually 5 or 6 
feet wide by 1 or 2 feet deep and is well stocked with native red- 
throat trout and rainbow trout. Eastern brook trout were planted 
in 1912, 1913, and 1914. 

GARDINER RIVER AND ITS BRANCHES. 

In the park Gardiner River may be said to be formed by two 
branches, designated on the maps as Lava Creek and Gardiner River, 
but the latter is sometimes referred to as the ‘“ Middle Fork.”’ 

Lava Creek is a clear, mountain stream in its upper course, flowing 
through evergreen forests on the north side of the mountain range. 
The stream is normally about 10 feet wide and 1 or 2 feet deep. 
Toward its mouth it cuts its way into a broad, flat shelf of lava, form- 
ing two falls about one-tenth of a mile apart. The upper falls, called 
Undine Falls, are vertical for about 30 feet, with two additional leaps 
of about 20 and 10 feet. The lower falls are vertical and about 50 
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feet high. Below these falls the stream flows through a highly 
picturesque canyon, joining Gardiner River above Mammoth Hot 
Springs. 

Lupine Creek is a small tributary of Lava Creek, entering it above 
the falls. Near its junction with Lava Creek this creek has a cascade 
about 100 feet high called Wraith Falls. Notwithstanding the bar- 
rier offered by the falls, Dr. Jordan said that it was reported on good 
authority that small trout had been taken in Lava Creek above the 
falls. His attention was called to a possible means of access from 
Blacktail Deer Creek to Lava Creek in times of high water. In Lava 
and Lupine Creeks the only trout is the native redthroat. Below the 
falls native redthroat and Loch Leven trouts occur in Lava Creek. 

Gardiner River, or Middle Fork, rises on the east slope of the 
Gallatin Mountains in the northwestern part of the park. It flows 
eastward, southward, then abruptly northward, bending around 
Bunsen Peak and forming a deep canyon, toward the head of which 
are Osprey Falls. Gardiner Canyon is some 800 to 1,000 feet deep, 
with vertical walls of lava, basalt, etc., and in grandeur is surpassed 
only by the Grand Canyon of the Yellowstone. Osprey Falls are 
about 150 feet high and nearly vertical. The principal headwaters 
of the Gardiner are Fawn, Panther, and Indian Chee: which, with 
their branches, unite near Seven-mile Bridge. Winter and Straight 
Creeks unite into one stream and join Obsidian Creek to form Willow 
Park Creek, which also joins the Middle Fork near Seven-mile Bridge. 
Obsidian Creek originates in or near Twin Lakes, according to Jordan, 
and some of its branches in other small lakes, notably Lake of the 
Woods, which flows into Beaver Lake. At first the creek is very 
small, and its course for 2 or 3 miles is full of hot springs, solfataras, 
boilmg mudholes, and various similar heated areas. Lower down 
cold springs enter the stream, and at Beaver Lake the water is clear 
and cold. Beaver Lake is a shallow, grassy pond, about a mile long, 
formed in the stream by the beavers. Eastern brook trout are re- 
ported as plentiful, but the rainbow trout, also planted there, have 
never been heard of. Below this lake the creek receives the clear, 
cold waters of Winter Creek and Straight Creek. 

Winter Creek is a large stream which heads in Christmas Tree Park 
at the foot of Mount Holmes. Straight Creek flows through dense 
woods, open grass-grown meadows, and narrow canyons. It is a 
very pretty stream, with many riffles and deep holes behind pros- 
trate logs, and wide, shallow, gravelly reaches. In the course of 
Straight Creek is Grizzly Lake. It is a gem, with steep, wooded 
banks, clear, cold water, with shelving bottom and quite deep center. 
After their junction the waters of these creeks, under the name of 
Willow Park Creek, flow through Willow Park, a large mountain 
meadow, at the foot of which it meets the waters of Indian Creek and 
the others which have been mentioned, forming the Middle Fork of 
Gardiner River. Indian Creek is a clear, cold stream similar to the 
Gardiner. 

All of the aforementioned creeks, previously barren, now teem with 
eastern brook trout, the only trout occurring in them. Jordan re- 
ported that Obsidian Creek with Winter Creek was one of the best 
eastern brook trout streams in the park. Its summer temperature 
is about 50° F. Its bottom is composed of laval gravel, lined with 
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grass, alge, and other water plants in which small crustaceans abound. 
The senior author observed that Straight Creek teemed with brook 
trout of all sizes up to 12 inches long. Hundreds, mostly about 6 or 
7 inches long, were observed. The fish were the most beautifully 
colored seen in the park. Males only 3 or 4 inches long showed the 
brilliant coloration of the fully developed fish in breeding season. 
Females 6 inches in length and upward had well-developed eggs. 
Grizzly Lake contains very large brook trout. 

Above Osprey Falls the Gardiner is a clear, cold stream, having a 
temperature of about 50° F. The bottom is composed of numerous 
stones and bowlders, and there are many deep holes. This previously 
barren stretch of water now contains the introduced eastern brook, 
Loch Leven, brown, and rainbow trouts. About halfway down from 
the falls to the junction with the East Fork Glen Creek joins the river 
on the left side. Glen Creek has been called the West Fork of the Gardi- 
ner. It rises in the Sepulcher Mountain region and flows southeast to 
Swan Lake outlet, thence northeast, joining the Gardiner at the foot 
of the canyon. It is a small stream, only 5 or 6 feet wide and 1 or 2 
deep, which runs mostly through open meadows, with gravelly and 
grassy bottom. Its waters are very cold, about 48° F. in summer. 
Glen Creek has a waterfall some 70 feet high, known as Rustic Falls, 
at the Golden Gate near the base of Bunsen Peak. A small lake in 
the vicinity of Sepulcher Mountain was stocked with eastern brook 
trout in 1912, but the results are as yet uncertain. Below the falls 
the deep canyon is so choked with bowlders and talus that fish can not 
ascend it. 

Swan Lake is a small, roundish pond about a half mile long, with a 
bottom of crumbled lava. While the water near shore is very shal- 
low, the depth at the center seems considerable. The water is clear 
and cold and abounds with insects and crustaceans. 

Eastern brook trout abound in the creek above the falls, but those 
planted in Swan Lake, it is said, seem to have left the lake for the small 
streams, as they have not been found in the lake. Near the junction 
of the Gardiner with the Kast Branch the stream is rough and bowlder- 
strewn, but of a good volume, much like the Gibbon in character. 
The lower course of the Gardiner below the falls is well stocked with 
native redthroat trout and introduced eastern, rainbow, and Loch 
Leven trouts. Indigenous whitefish, suckers, and minnows also occur. 

Below Mammoth Hot Springs the scalding waters of those springs 
discharge through “‘ Hot River” into the Gardiner. It is said that in 
winter native trout are especially abundant at the mouth of the 
stream. 

GIBBON RIVER ABOVE FALLS, GREBE AND RAINBOW LAKES. 

Gibbon River issues from Grebe Lake, which is located in a marshy 
area in the highlands. Grebe Lake is about a mile long and is one of 
the most attractive small lakes in the park. It was stocked with 
redthroat trout in 1912, but the results are not definitely known. 

Approximately a mile ora mile and a half below Grebe Lake is 
another small lake visited by the senior author and Mr. Dinsmore in 
1919. They proposed to name it Rainbow Lake. The lake drains a 
very extensive marshy area whose arms extend far into the hills, 
with greatly meandering, clear, coldstreams. The lake has a gravelly 
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bottom, gently sloping shores, and a deep center. At several points 
are extensive beds of yellow water lilies, and the mouth of the large 
main affluent is covered by the same plants. Large rainbows fre- 
quent the lake and the effluent, and smaller fish abound in all the 
minor streams. 

Gibbon River emerges from the southeast corner of Rainbow Lake. 
About a mile below the lake are hot mineral springs which discharge 
into the river, and for a mile or more the water is warm, distinctly 
impregnated, and fishless. Then cold springs entering the river from 
the hillsides render the stream again inhabitable by trout, which occur 
all the way to the Upper Falls of the Gibbon. These falls are too high 
to permit of the passage of fish upward. 

From Virginia Cascade to Norris Station the river, with Solfatara 
Creek, affords fine fishing for eastern brook trout. Mr. Dinsmore 
reports that on July 26, 1919, he had wonderful fishing for this species 
and no other species was observed in this section of the river, although 
rainbows occur above Virginia Cascade and in the Gibbon below Norris 
Station. 

Below the falls Canyon Creek, entering the river from the eastward, 
contains redthroat trout. From the falls to the junction of the Gib- 
bon with the Madison the fish are the same as those occuring in the 
Madison and below the cascades of the Firehole. 

MADISON RIVER AND ITS BRANCHES, FIREHOLE RIVER, NEZ PERCE 

CREEK, LITTLE FIREHOLE RIVER, ETC. 

Native redthroat trout, whitefish, and grayling are abundant, as 
are also the introduced Loch Leven and brown trouts in the upper 
Madison. . 

The Firehole River, about twice the size of the Gibbon River, joins 
it from the south. This stream heads just west of Shoshone Lake, 
separated from it and from the head of Bechler River by a relatively 
low divide, according to Gannett. It flows through Madison Lake, 
which is nearly dry in summer, but below it is reinforced by the 
fine, clear Spring Creek from the east. In its upper course the 
Firehole, like Spring Creek, is a clear and very cold stream, flowing 
through dense woods, with narrow marshy valleys alternating with 
small canyons. Keppler’s Cascades, above the Upper Geyser Basin, 
is a series of very picturesque falls probably impassable to trout. 
Along the Firehole are the most noteworthy of the geyser basins, and 
a great volume of hot water is poured into it without, however, ren- 
dering its waters at any point really warm or unfit for trout. The 
principal tributaries are Iron Creek and Little Firehole River, in the 
Upper Geyser Basin. At the lower basin the Firehole receives the 
waters of Sentinel Creek, Fairy Creek, and the larger and more im- 
portant Nez Perce Creek. 

Nez Perce Creek comes in from the east, is nearly half as large as 
the Firehole, and is similar in character and temperature of the water. 
It is fed by numerous short streams, none of them hot and most of 
them confined to a narrow canyon. 

Madison River.—The name Madison is used only for the river below 
the junction of its chief tributaries, the Firehole and Gibbon Rivers. 
The principal tributaries of the Madison as thus defined join the river 
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beyond the park boundary. Named in order from the south to north 
they are Cougar, Gneiss, and Grayling Creeks. Within the park 
Cougar Creek receives the waters of Maple Creek, the principal tribu- 
tary of which is Duck Creek. These upper waters are inhabitated by 
native redthroat trout. Campanula Creek joins Gneiss Creek beyond 
the park boundary. It also contains redthroat trout, as do the 
upper waters of all three of the main creeks mentioned, and in their 
lower courses they have whitefish and grayling besides native trout. 
The main Madison appears to contain a mixture of all the trouts 
that occur in the park, as well as whitefish and grayling. 

SNAKE RIVER DRAINAGE. 

Above its junction with Heart River the Snake pursues a north- 
west course, receiving numerous small tributaries, the most important 
of which is, perhaps, a branch which heads in Mariposa Lake. Two 
relatively large tributaries come in from the northeastward—Crooked 
and Sickle Creeks. 

Mariposa Lake is a small body of water in the southeast corner of 
the park about a mile north of the park boundary. It is said to be 
alive with native redthroat trout and to afford wonderful fishing for 
large trout. About a mile beyond the boundary Bridger Lake is 
another remarkable native trout water. 

Heart Lake, about 34 miles long and not quite 2 miles in width, 
lies in a deep depression at the eastern foot of Mount Sheridan. 
Near the head of the lake and in the lake are numerous geysers and 
hot springs. Its bottom is of laval gravel, rather shallow near the 
shore but becoming deep in the middle. It receives some small tribu- 
taries, principal of which are Witch and Beaver Creeks. Heart River, 
its outlet, just below the lake receives a comparatively large tributary 
known as Surprise Creek. 

Witch Creek has its rise 2 or 3 miles above the lake, in the singular 
collection of geysers, hot springs, and steam holes known as Factory 
Mill. Its water is at first scalding hot, but it gradually cools, receiv- 
ing the waters of one cold tributary as large as itself. The lower 
course of Witch Creek winds through grassy meadows, with a bottom 
of fine laval gravel and sand. The creek at its mouth has a tempera- 
ture of about 75° F. Native redthroat trout are numerous, occurring 
most commonly about the mouth of the creek. Besides the trout 
are suckers, chubs, and shiners, and the blob, or fresh-water sculpin, 
also occurs. There is plenty of fish food in the lake. The tempera- 
ture varies according to the nearness to hot springs and geysers. 
Trout are said not to ascend Witch Creek, although the other species 
do, the chubs ascending until the water is fairly to be called hot. 

Beyond the mouth of Heart River the Snake bends to the south- 
ward, thence later to the westward, receiving a number of tributaries, 
the largest being Basin Creek, Red Creek, and Forest Creek from the 
north. All the tributaries flowing directly into the Snake contain 
native redthroat trout. 

Lewis River, which joins the Snake just within the park boundary, 
is the outlet for the waters of Shoshone and Lewis Lakes. 



FISHES OF THE YELLOWSTONE NATIONAL PARK. 45 

SHOSHONE LAKE AND TRIBUTARIES. 

This lake has a length of about 64 miles and a width of one-half to 
44 miles, being dumb-bell shaped or constricted in the middle. Its 
area is about 12 square miles. Its shores are mostly bold, rocky, and 
densely wooded, the eastern shore being especially abrupt, and the 
bottom is there made by large lava Bagitee On the other side 
somewhat different conditions obtain, there being a considerable 
growth of aquatic vegetation. The lake is clearer and colder than 
either Yellowstone Lake or Heart Lake. The principal tributaries 
are Shoshone Creek at the northwest corner al De Lacy Creek at 
the northeast corner. Moose Creek from the southward enters the 
southern side of the eastern expansion of the lake. Shoshone Lake 
is connected with Lewis Lake at the southward by a stream of still 
water known as the “Canal,” about 3 miles long. 

Lewis Lake occupies a rounded basin with eather low banks. It is 
pear-shaped, about 3 miles long by 2 miles broad, very clear and cold, 
and apparently in every way suited for trout. Its bold shores are 
heavily wooded and without any large tributary streams. A few 
hot springs enter it on the western side. 

Below fis Lake Lewis River enters a deep and narrow canyon. 
At the head of this canyon is a cascade of about 80 feet, of which 20 
feet at the top is perpendicular. Toward the end of the canyon and 
not far above the junction with the Snake is another cascade some 
50 feet in height. Owing to the falls in Lewis River no fish were 
able to ascend to Lewis and Shoshone Lakes, which were therefore 
uninhabited by any trouts until they were introduced. 

Loch Leven and lake trouts are numerous, and eastern brook trout 
abound in Shoshone Creek. Mr. Clark wrote that the Shoshone and 
Lewis Lake region was probably the best fishing in the park: 

These two lakes and their outlet, Lewis River, are full of native trout and have 
been stocked with Mackinaw and Loch Leven trout, which are increasing in number 
and size most successfully. These fish will not rise to the surface and take the fly 
as do the regular native trout, and it is necessary to go down into the water for them. 
In the lakes you can catch them by trolling if you can find the particular cove where 
they happen to berunning. However, in spite of the uncertainty of the lake trolling, 
there is one place where you can troll with assurance of success, and that is the canal 
between Shoshone and Lewis Lakes. This is a natural body of water with little or 
no current and not very wide. In Lewis River just below Lewis Falls, in the deep 
pools where the eddies are covered with foam, you are sure to find good fishing. 

Rainbow trout said to have been planted in De Lacy Creek in 
1895 have never been observed, but eastern brook trout of small 
size are numerous. 

FALLS RIVER AND BECHLER RIVER. 

Falls River pursues a sinuous course near the boundary in the 
southwestern corner of the park. It rises by two branches, one 
originating in a marshy area, the other in Beula Lake, near which 
are Herring Lake and another smaller one, both mere ponds, and 
flows to the eastward. In the Birch Hills it passes through a short 
ravine, flowing over two falls, Terraced and Rainbow Falls, the latter 
being the most westerly. Before joining Bechler River it receives a 
considerable creek, Mountain Ash by name, which flows down from 
the south side of Pitchstone Plateau. 
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Bechler River rises on the northwest side of Pitchstone Plateau and 
winds to the southward to its junction with Falls River just north of 
the boundary. It passes through a deep gorge in which are several 
falls, notably Iris Falls, and a short distance below Colonnade Falls. 
Below these falls it receives several tributaries, the most important 
of which is Boundary Creek, which rises across the border and flows 
southeastward to its junction with Bechler River. 

In 1920 A. H. Dinsmore visited this region and reported it as 
one of the most beautiful, if not the most beautiful, of the valleys in 
all the park—flat as a floor, abounding in -wild and domesticated 
erasses, meandered by fine, clear streams in which native trout of 
good size may be taken in large numbers. At the head of the valley, 
within an area of not more than 3 miles, not less than eight streams 
fall from the timbered plateau over falls and cascades which rival 
any in the park excepting the Great Falls of the Yellowstone. So 
close to the valley are these waterfalls that many of them are in plain 
view as one rides through it. 

Native trout are abundant in Falls River, probably up as far as 
Rainbow Falls, and in Mountain Ash Creek to Union Falls; also in 
all the waters below the falls. 

FISHING REGULATIONS. 

In order to prevent undue destruction of fish and depletion of the 
aes waters, certain restrictions have become necessary, and it is 
elieved that anglers generally will be in fullsympathy with the pro- 

tective measures that the park authorities find 1t desirable to adopt 
from time to time. The general policy is to curtail fishing as little as 
may be compatible with the maintenance of the supply and to 
depend largely on increased fish-cultural operations to prevent the 
depletion of park waters. 

Following are the fishing regulations now in force: 
1. Fishing with nets, seines, traps, or by the use of drugs or explosives, or in any 

other way than with hook and lines, or for merchandise or profit, 1s prohibited. 
2. Fishing in particular waters may be susperded by the superintendent. 
3. All fish hooked less than 8 inches long shall be carefully handled with moist 

hands and returned at once to the water, if not seriously injured. Fish retained should 
be killed. 

4. Ten fish shall constitute the limit for a day’s catch per person from all waters 
within 2 miles of the main belt-line road system. In the case of other waters the 
superintendent of the park may authorize a limit of not exceeding 20 fish for a day’s 
catch per person. 

LIST OF FISHES. 

1. Montana Grayuine (Thymallus montanus). 

The Montana grayling, which originally existed only in tributaries 
of the Missouri River above Great Falls, in the park occurs naturally 
in the Madison and Gallatin Rivers and their branches, Graylin 
Creek and Fan Creek, and in the Firehole River below the falls. It 
is reported as sometimes abundant at the junction of the Gibbon and 
Firehole Rivers and is said to ascend in summer as far as Firehole 
Falls. It is the principal fish in the south fork of the Madison and 
occurs also in the backwater of the Madison at the dam. This is a 
most graceful and attractive fish, of shapely proportions and ex- 
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quisite coloration. The adult averages about 1 pound, but may 
attain a weight of 4 pounds. 

The grayling prefers swift, clear, pure streams, with gravelly or 
sandy bottom. Tt is quite gregarious, lying in schools in the deeper 
pools, in plain sight, and not, like the trout, concealed under pasties 
and overhanging banks. In search of food, which consists prin- 
cipally of insects and their larvie, it occasionally extends its range to 
streams strewn with bow!ders and broken rocks. 

Unlike the native trout, the grayling will go long distances, if 
necessary, to find suitable spawning grounds. It spawns in April 
and May on gravelly shallows. In the north fork of the Madison 
River, where the water is comparatively warm, coming from the 
Firehole River in the park, the grayling spawns a month earlier than 
in any other waters in Montana. 

In point of activity it even excels the native trout, when hooked 
breaking the water repeatedly in its effort to escape, which the trout 
seldom does. It takes the artificial fly eagerly, and if missed at the 
first cast will rise again and again from the depihs of the pool, whereas 

Fia. 1.—Montana grayling. 

the trout will seldom rise a second time without a rest. It will also 
take various baits, such as caddis-fly larve, grasshoppers, and worms. 
Among the recommended flies are professor, Lord Baltimore, queen 
of the water, grizzly king, Henshall, coachman, and various gauze- 
winged flies, with No. 10 and 12 hooks. As a food fish it is even 
better than the trout, its flesh being firm and flaky, very white, and 
of delicate flavor. The grayling is artificially propagated in Mon- 
tana by the United States Bureau of Fisheries and the State fish 
commission. 

2. Rocky Mountain Wuiterisu (Coregonus williamsoni). 

The Rocky Mountain whitefish occurs in all suitable waters on 
the west slope of the Rockies from Utah to British Columbia. A 
scarcely, if at all, distinguishable variety or subspecies bearing the 
name of Coregonus williamsoni cismontanus is fennel in certain waters 
of the upper Missouri Basin. In some localities this fish is miscalled 
grayling,* with which it should not be confused, as it is a very differ- 
ent species, and there seems to be a local Yellowstone River name, 
the phonetic spelling of which is “sterlet” or ‘‘steret.”’ 

4 Referring to the fishing in the canyon of Sunlight Creek, Clark Fork, Ralph E. Clark probably made 
this mistake in writing the following: ‘‘ You will probably first catch a scaly fish which looks like a long 
sucker. It is the Montana grayling, and there are many down there.” 
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In the park it naturally occurs in the Yellowstone River below 
the falls as far up as Crevice Gulch, beyond which it is seldom found, 
in Madison and Gallatin Rivers below the falls, and has been reported 
also from the junction of Firehole and Gibbon Rivers. At the 
junction of Lewis and Snake Rivers “grayling,”’ or “mountain 
herring,” are reported as taken by anglers; these are doubtless 
whitefish. 
Young whitefish 2 to 5 inches long from Montana were planted in 

park waters, as follows: In 1889, 2,000 were placed in Twin Lakes 
and 980 in Yellowstone River above the falls, and 10,000 more were 
planted in the latter place in 1890. It is considered doubtful if any 
of these have survived, owing to the number and size of voracious 
trout in the Yellowstone River and the mineral character and high 
temperature of Twin Lakes. 

This fish prefers clear, cold lakes and streams, where the usual 
length of adults is about a foot, although it is known to have attained 
a weight of 4 pounds. The cismontanus form is essentially a river 
fish rather than an inhabitant of lakes and is most abundant in the 
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Fic. 2.—Rocky Mountain whitefish. 

eddies or deeper places of swift streams. It spawns in late fall or 
early winter. Thisis a slender, graceful fish, readily taking the arti- 
ficial fly hke a grayling or trout, as well as natural baits, such as 
worms and insects and even fresh meat. However, owing to the 
smallness of its mouth, the hook should be no larger than No. 10 or 
12, and when hooked the fish requires careful “playing” owing to 
the tenderness of the mouth parts. It is a game fighter. It ranks 
high as a panfish, for, when in condition, it is of surpassing sweetness 
and delicacy of flavor. 

3. ReptHrRoAatT Trout: CutrrHroat Trout: BLAacksPpoTtTED TROUT 
(Salmo lewist). 

(See frontispiece.) 

In its numerous varietal, subspecific, or specific forms the red- 
throat, cutthroat, or blackspotted trout is of extensive distribution 
on the Pacific slope. In the park a form designated as Salmo lewisi 
is found naturally in both upper Snake and upper Missouri waters, 
having doubtless gained access to the latter from the Snake River 
by the way of Two Ocean Pass, and it is not unlikely that an inter- 
change of individuals still takes place. 
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Yellowstone Lake and Yellowstone River from its source to many 
miles beyond the park are inhabited by it. 
above the falls is remarkable. 

The abundance of trout 
At almost any time as one passes 

along fish are seen breaking water. 
Trout are known to naturally occur in the following park waters: 

Lower Yellowstone River. 
Sour Creek. 
Trout Creek. 
Alum Creek. 
Antelope Creek. 
Lamar River. 

Cold Creek. 
Willow Creek. 
Timothy Creek. 
Miller Creek. 
Calfee Creek. 
Cache Creek. 
Soda Butte, Pebble, and Amphi- 

theater Creeks. 
Slough and Buffalo Creeks, Lake 
Abundance, etc. 

Hellroaring Creek. 
Blacktail Deer Creek. 
Gardiner River. 

Lava and Lupine Creeks. 
Yellowstone Lake. 
Beaverdam Creek. 
Rocky Creek. 
Trail Creek. 
Chipmunk Creek. 
Riddle Lake and Solution Creek. 
Arnica Creek and Beach Lake. 
Columbine Creek. 
Clear Creek. 
Bear Creek. 
Pelican Creek. 

Upper Yellowstone River. 
Atlantic Creek. 
Jay Creek. 

Gibbon River has no trout above the falls. 
trout occur naturally below the falls. 

Upper Yellowstone River—Continued. 
Bridger Lake and Creek. 
Falcon Creek. 
Thoroughfare Creek. 
Escarpment Creek. 
Cliff Creek. 
Lynx Creek. 
Phlox Creek. 
Mountain Creek. 
Badger Creek. 
Trappers Creek. 

Madison River. 
Canyon Creek. 
Cougar Creek. 
Maple Creek. 
Gneiss Creek. 

Snake River. 
Fox Creek. 
Crooked Creek. 
Sickle Creek. 
Pacific Creek. 
Heart Lake and Heart River. 

Witch Creek. 
Beaver Creek. 
Surprise Creek. 

Basin Creek. 
Colter, Harebell, and Wolverine Creeks. 
Red Creek. 
Forest Creek. 
Falls River. 

Mountain Ash Creek. 
Bechler River and tributaries to the 

canyon. 
Boundary Creek to the falls. 

In the Firehole River 
At times near the junction 

with the Madison there is very good fishing. 
In the Gardiner River trout are abundant from the foot of the falls 

to its junction with the Yellowstone. 
Serre Falls. 

in the upper part. 

Trout have not been seen above 

n Soda Butte Creek trout are numerous until obstructed by falls 

Hellroaring Creek is well stocked in the lower part. 
In Canyon Creek trout abound below the falls. 
It is stated on good authority that, notwithstanding the barrier 

offered by Undine Falls, trout occur above in Lupine and Lava 
Creeks. It appears that in 1889 trout obtained from Howard Creek, 
Idaho, were planted in Lava Creek. However, it was subsequently 
ascertained that trout had possible access to this locality from 
Blacktail Deer Creek, which has no falls and was abundantly supplied 
with trout. 

Trout are numerous in Heart Lake and, according to A. H. Dins- 
more, in Lewis River below the falls. 
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The size attained by trout in the park waters, as elsewhere, varies 
much with locality and conditions. Fish of over 4 pounds have been 
reported. 

This trout in some waters is a highly esteemed game fish and can 
be taken in all sorts of ways—spoon, phantom, natural bait, artificial 
fly, ete. Mary Trowbridge Townsend (1. ¢.) writes of it in the Fire- 
hole River: 

The father of the Pacific trout, the blackspotted “cutthroat ” with the scarlet splotch 
on his lower jaw, was most in evidence, with long symmetrical body, graduated black 
spots on his burnished sides. He isa brave, dashing fighter, often leaping salmon-like 
many times from the water before he can be brought to creel. We found him feeding 
on the open riffs or rising on the clear surface of some sunlit pool. 

Ralph E. Clark wrote (1. ¢.) that ‘‘the dark, silvergray trout of 
the West seem to favor flies more in harmony with their own color- 
ing,” and mentioned the gray hackle, brown hackle, coachman, 
grizzly king, Seth Green, black gnat, and white moth: 

The junction of Yellowstone and Lamar Rivers is noted for fine fishing. If you find 
the waters high, swift, and roily, you will probably try your flies in vain. Put ona 
spinner or a little spoon and watch the fish rise to it, almost touch it, and then go 
away. They are after live bait and won’t touch anything else. The grasshoppers are 
abundant. Catch a few, bait your hook carefully, and let it float down with the 
current. A large trout will rise to it, and if you are not very careful he will steal it 
trom you. 

This is an excellent food fish when fresh from cool waters, but the 
trout from some parts of the Yellowstone Lake, Upper Yellowstone 
River, and Heart Lake are generally reputed to be infested with a 
parasitic worm. In his book previously cited in the list of publica- 
tions pertaining to the fish of the park, Gen. Chittenden says: 

The trout of Yellowstone Lake are to a slight degree infected with a parasitic 
disease that renders them unfit for eating. Many efforts have been made to discover 
the cause of this condition and a suitable remedy for it, but so far without success. 
An explanation sometimes advanced is that the excessive number of these fish and the 
absence of sufficient food reduce the vitality and they become an easy prey to para- 
sites which a more vigorous constitution would throw off. Later investigations have 
shown that reports of the prevalence of this condition were much exaggerated. 

The parasite referred to is a tapeworm, of which only the larval or 
intermediate form occurs in the trout, the host of the adult being 
an entirely different animal, as is the case with all tapeworms of this 
kind. Briefly, its life cycle has been found to be as follows: Starting 
with the egg in the water, it develops into a ciliated embryo. This 
passes into the fish, probably by way of the mouth, and becomes 
established and assumes the form usually observed. ‘The fish is 
eaten by the pelican, and in the intestinal tract of that bird the 
parasite attains its adult and reproductive stage, and its round of 
life is there completed. The eggs pass into the water and a new 
generation is begun. 

Gen. Chittenden’s statement that the parasite renders the fish 
unfit for food involves a matter of prejudice rather than actual unfit- 
ness for food or danger to the consumer. Cooking destroys the 
vitality of the worm, and it may be said that this particular worm is 
not harmful to man. Probably no one would knowingly eat an in- 
fected fish, but if he should there would be absolutely no danger in 
doing so. Beyond doubt the presence of this parasite is greatly 
exaggerated, as Gen. Chittenden says, and lean, cadaverous, un- 
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sightly trout, the condition of which is commonly attributed to para- 
sitism, are often fish which are run down from breeding, although they 
may carry some parasites. There is scarcely a fish that swims that 
is not more or less infected by some sort of parasitic worm, and in 
this respect the Yellowstone fish do not appear to be worse than fish 
of many other lakes in the country. : 

It has been said that there are two varieties of native trout in the 
park, the larger ones of the Yellowstone, with bright yellow bellies, 
and the smaller kind more silvery in appearance and exhibiting much 
greater activity and game qualities, of which Tower Creek fish are 
examples. Also trout of Yellowstone Lake seem to differ from those 
of Heart and Henry Lakes in having more distinct and rather less 
numerous black spots. However, in this respect very much indi- 
vidual variation is shown. 

This is the principal fish artificially propagated by the United 
States Bureau of Fisheries at the hatcheries on Yellowstone Lake and 
Soda Butte Creek. From three to twenty million eggs are taken 
annually. After the local park waters are liberally stocked the re- 
maining young are supplied to suitable waters in the adjoining 
States. The park, however, should and does have the first and 
major claim on the hatchery output. 

4. Ratnsow Trout (Salmo shasta). 

The rainbow trout has its geographical range in the mountain 
streams of the Coast Range and the western slopes of the Sierra 
Nevada Mountains, but the natural abode of the rainbow trout of 
fish-cultural fame is the McCloud River, Calif. This form, now 
recognized as a species distinct from Salmo irideus, bears the name 
of Salmo shasta. It has been successfully introduced into many °* 
streams in different parts of the United States where it was not 
previously found. 

The rainbow, first introduced into the park in the Gibbon River 
in 1880 and subsequently planted in various waters and on numerous 
occasions, has become one of the most abundant, most widely dis- 
tributed, and most popular of the park fishes. The waters stocked, 
in addition to the Gibbon River above and below the falls, have 
included the Gardiner River, tributaries of Yellowstone Lake, and 
various small lakes. 

The size attained by the rainbow trout varies greatly and is de- 
et upon volume of water, temperature, food supply, ete. 
Tnder certain conditions it reaches an extraordinary size, but in 

the ordinary environment 6-pound or 8-pound fish are to be regarded 
as large. In general, it may be said that the fish does not overrun 
2 pounds. Its food is composed largely of insects. 

This fish now abounds in the Gibbon River both above and below 
Virginia Cascades, and good fishing is found at times at the junction 
with the Madison. Regarding this stream the park superintendent’s 
report for 1897 shows that the fish planted above the cascades seemed 
to have come down over the falls, as but few were found above, while 
below the stream was well stocked to its junction with the Firehole. 
In the Gibbon River above the falls it appears that the supply has 
been greatly depleted, in fact, nearly fished out, owing to the cir- 
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cumstance that the road follows the stream for many miles, and 
there must have been thousands of anglers fishing there in 1919, 
according to the senior author’s notes of July, 1919. Grebe Lake, 
Blacktail Deer Creek, Madison, Firehole, and Little Firehole Rivers 
all contain rainbow trout. Referring to the last-named stream in 
1897, the superintendent of the park wrote that several good speci- 
mens had been taken near its source, for which he could not account, 
as it seemed impossible for any fish to ascend the lower falls of the 
Little Firehole. A. H. Dinsmore reports the fish from Tower Creek 
above the falls. 
Many persons who have had experience in angling for rainbow 

trout say it is one of the best, and some pronounce it the very best, 
of the trouts. It often dashes from the water to meet the descending 
fly and leaps repeatedly and madly when hooked. It has been said 
that it takes the fly so readily that there is no reason for resorting to 
other lures. However, its activity and habits, as in the case of most 
fishes, are modified more or less by its surrounding conditions, The 
same is true of its food qualities, which ordinarily are very good. 

Fic. 4.—Rainbow trout. 

Mary Trowbridge Townsend (I. c.) had the following to say relative 
to her experience with the rainbow trout in Firehole River: 

The California rainbow trout proved true to his reputation as absolutely eccentric 
and uncertain, sometimes greedily taking a fly and again refusing to be tempted by 
the most brilliant array of a carefully stocked book. During several days’ fishing we 
landed some small ones, none weighing over 2 pounds, although they are said to have 
outstripped the other varieties in rapidity of growth, and tales were told of 4-pounders 
landed by more favored anglers. 

5. ScorcH LAKE Trout; Locn Leven Trout (Salmo levenensis). 

This trout originated in Loch Leven, the lake made famous by 
Scott’s poem, ‘‘The Lady of the Lake.” Typically it was peculiar to 
this tate where it seldom if ever attained much over 1 pound in 
weight. The claim has been made that it is merely an ontogenetic 
development of the common brown trout, and that when transferred 
to other waters its progeny can not always be distinguished from the 
common brown trout. On the other hand, information derived 
from persons familiar with Loch Leven indicates that both this trout 
and the brown trout exist in the same lake, and that in that body of 
water they can always be distinguished. 
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It is not impossible that confusion has arisen by brown trout from 
that lake having been propagated under the supposition that they 
were Loch Leven trout. There are parallel instances of such mistaken 
identity in this country in respect to other species, and so-called 
Loch Leven trout have been propagated for a long time in this 
country. In the early years the progeny of Loch Leven eggs could 
easily be distinguished from brown trout hatched at the same time, 
especially when they had attained a few inches in length. Recently, 
however, there is reason to suspect that many of the so-called Loch 
Leven plants have been brown trout. Be that as it may, trout 
under each name have been introduced into Yellowstone Park waters, 
and there are records of both having been subsequently taken. 
The first plants of this trout in the park were made in the upper part 
of the Firehole River in 1889. The next year Lewis Lake and 
Shoshone Lake were stocked, and in 1903 further plants were made 
in tributaries of the Firehole. 

The Loch Leven trout has been taken in the following park waters, 
in some of which it is abundant: Firehole River above and below the 
cascades, Madison, Gibbon, and Gardiner Rivers, Shoshone and Lewis 

Fig. 5.—Scotch lake trout: Loch Leven trout. 

Lakes and the “canal’’ connecting those lakes, upper Snake River 
waters, Heron Creek, and Duck Lake, near the Thumb of Yellow- 
stone Lake. 

Fish of large size and in great abundance were found in Duck Lake 
in 1919. Landlocked salmon had been planted in this lake in 1908 
and were reported to have survived and flourished, but none have 
ever been authentically identified, and it seems likely that the Loch 
Leven trout, the history of whose introduction into this lake is quite 
obscure, have been mistaken for landlocked salmon. Hundreds of 
fish were observed jumping at times, and a number of specimens up 
to 4 pounds in weight were taken in the summer of 1919 after a 
game fight. 

6. EUROPEAN Brown Trout; Von Breur Trout (Salmo fario). 

The brown trout is widely distributed in continental Europe and 
the British Isles, inhabiting lakes as well as streams, but it is the 
“brook trout” of the continental European countries. Under 
favorable conditions it is known to grow to over 20 pounds, but as a 
true brook trout it seldom registers over 1 pound in weight. 

The brown trout thrives in clear, cold, rapid streams and at the 
mouth of streams tributary to lakes, having much the same habits 
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as our eastern brook trout. Itis by some regarded highly as a game 
fish, taking either bait or artificial fly. The best fly fishing is usually 
toward night. As a game and food fish it is in its prime from May to 
September. Its flesh is very agreeable in flavor. Spawning begins 
in October. 

The brown trout has a rather extensive distribution in the park, 
although only a single plant of 9,300 fish was made in Nez Perce 
Creek in 1890. The fish now inhabits the Madison, Gibbon, and Fire- 
hole Rivers. In the last named it is found from its junction with the 
Gibbon to Keppler Cascades and is particularly numerous in Nez 
Perce Creek, Little Firehole River below Mystic Falls, and Iron 
Creek. In the main streams fish have been taken weighing up to 8 
pounds. In the park, as elsewhere, the brown trout has the reputa- 

Fig. 6.—European brown trout; Von Behr trout. 

tion of beg antagonistic to other trouts and of increasing in size 
and abundance at the expense of the others. 
Mary Trowbridge Townsend, in her interesting article on trout 

fishing in the park (1. c.), mentioned a brown trout from the Firehole 
River: 

A good 4-pounder, and unusual marking, large yellow spots encircled by black, 
with great brilliancy of iridescent color. * * * Itookafterwardsseveral of the same 
variety, known in the park as the Von Behr trout, and which I have since found to 
be the same Salmo /fario, the veritable trout of Izaak Walton. 

7. Laxe Trout; Macxinaw Trout (Cristwwomer namaycush). 

The lake trout, otherwise known as laker, lunge, togue, Mackinaw 
trout, etc., is of wide northern distribution. In British America it 
ranges from the Atlantic to the Pacific coasts and northward to the 
Arctic Ocean. In the United States it is found in many of the larger 
and deeper lakes in New England and New York, in the Great Lakes 
Basin, and in a few localities in the Western States, as Montana and 
Idaho. It occurs also in Alaska. It has also been spread by fish- 
cultural operations into waters where it did not previously exist. 

The lake trout owes its presence in the park to two plants of 30,000 
and 12,000 fingerlings in Shoshone Lake and Lewis Leake respectively, 
in 1890. The fish is now common in those waters, especially around 
the shores, and was formerly taken in large quantities to supply the 
park hotels. It is found also in the ‘canal’ connecting the two 
large lakes. In some waters it attains a very large size. Examples 
weighing over 100 pounds have been reported from the Great Lakes, 
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and in former years the average weight of the fish in the commercial 
fisheries of those waters was stated at 20 to 30 pounds. At this time, 
however, 10 to 15 pounds can be considered large. 

Park Ranger Dewing reports that in 1915 he saw a lake trout that 
weighed 32 pounds caught in Shoshone Lake by a soldier. Mounted 
specimens of two large lake trout from Shoshone Lake are in the 
lobby at Old Faithful Inn. One taken July 13, 1912, by Pete Ber- 
gendorf, hotel fisherman, weighed 12 pounds, the other, 39 inches 
jong, weighed 21 pounds, In the summer of 1911 Howard Eaton 
with a party fished in Lewis Lake and in one day caught 200 pounds of 
lake trout. The largest fish was 394 inches long and weighed 20 
pounds; another was 34 inches long. 

According to A. H. Dinsmore, as early as 1901 the lake trout had 
apes from Lewis Lake and become abundant in Lewis River below 

e upper falls. The fish has been reported also below Idaho Falls 
and has passed up through the tributary coming from Jenny Lake, 
in which water it occurs in numbers about equal 1 to the native trout, 

Fig. 7.—Lake trout; Mackinaw trout. 

and specimens are recorded from the Buffalo Fork of the Snake 
River. 

The large size of the lake trout affords its chief attraction as a 
game fish, for it is not ordinarily a very active fighter, although a 
pow erful antagonist. It is usually caught by deep trolling, but is 
sometimes found at the surface and is occasionally t taken on an arti- 
ficial fly. The fish may be caught by trolling or casting with artificial 
or natural baits. 

Opinions differ regarding its table qualities, and, as with most 
fishes, much depends upon how it is prepared and cooked. It is a 
very oily fish and often has an unpleasant, strong, oily flavor. This 
may be obviated, however, by removing the skin before the fish is 
cooked. The best method of cooking it is by boiling, serving with 
mayonnaise dressing or egg sauce. 

Mr. Clark (I. c.) wrote in 1908 that the lake trout were plentiful in 
Shoshone Lake and Lewis Lake and River, and that they could be 
caught in the canal between Shoshone and Lewis Lakes as fast as 
one could throw in a trolling spoon, and he remarked that they were 
large and fat. On August 6, 1919, Mr. Dinsmore caught a 4-pound 
fish on a feathered spinner, in the canal off Point of Rocks. 
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8. EasTERN Brook Trout; SPECKLED Trout (Salvelinus fontinalis). 

The natural western limit of this brook trout in the United States 
is northeastern Minnesota. It inhabits lakes as well as streams and 
varies in size according to locality. It does not flourish in water 
temperature over 68° F., and about 50° F. is preferable. The largest 
trout of this species authentically recorded weighed somewhat over 
124 pounds. Im some lakes trout of 5 or 6 pounds are not uncom- 
mon, butsuch large fish are seldom found in streams unless the streams 
are tributary to fairly large lakes. In streams of moderate size 
trout of 1 or 2 pounds’ weight are to be considered large, and in most — 
brooks a trout of one-half or three-fourths pound is an exception, 
at least in recent years. Its spawning season is in fall. 

Plants of eastern brook trout have been made by the Bureau of 
Fisheries in various park waters, and the fish is now abundant and 
widely distributed. It is known to occur in Gardiner River and its 
tributaries with their branches, particularly those of the west side: 
Glen, Fawn, Panther, Indian, Willow, Winter, Straight, and Obsidian 

Fig. 8.—Eastern brook trout; speckled trout. 

Creeks; Swan, Grizzly, and Beaver Lakes; Gibbon and Madison 
Rivers; Solfatara Creek; Virginia Meadows; Firehole River, above 
Kepler Cascades, where, according to the 1897 report of the super- 
intendent of the park, this trout was very abundant, and between 
its junction with the Gibbon and the lower falls; Upper Little Fire- 
hole; Upper Nez Perce Creek, but, according to Park Ranger Dewing, 
not in lower Nez Perce. According to Mr. Dinsmore it is found in 
Juniper Creek, a tributary of the Upper Nez Perce, and it occurs in 
Lone Star Creek and Spring Creek. Tower and Carnelian Creeks 
above the falls contain it, according to Mr. Dinsmore. It is abundant 
in Shoshone Creek, and according to the park superintendent's 1897 
report that creek was alive with brook trout up to 14 pounds in 
weight. Small fish are found in lower De Lacy Creek. 

The brook trout is one of the most noted and esteemed of American 
game fishes, but there must be something besides activity that makes 
it such a general favorite, as in that respect it is surpassed by several 
others. One appealing attribute is its beauty of coloration, and 
another its delicacy of flavor, which is hardly surpassed by any 
other fish. 

The brook trout may be taken by almost any method known to 
anglers. In open streams fly fishing is the method par excellence. 
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In streams where overgrowth prevents fly casting, angleworms, 
rasshoppers, or almost any bait will be taken when the trout is 
eeding. Everything will be disregarded when it is not feeding. 
The best flies to use in any body of water must be learned by experi- 
ence, but the brown hackle is seldom a failure anywhere. Professor, 
ueen of the water, Montreal, coachman, and many others are usu- 

alle quite successful. Gauze-winged flies will sometimes succeed 
when others fail. The best time to fish for this trout is in the morning 
and early evening. It lurks in eddies and pools and at the foot of 
rapids or under overhanging banks, old stumps, or rocks. 

9. YeELLow Percu (Perca flavescens). 

The yellow perch has a wide eastern distribution. [It is common 
in the Great Lakes and the tributaries of the upper Mississippi River 

Fic. 9.—Yellow perch. 

and in coastwise streams and lakes from Nova Scotia to North 
Carolina. . 

In 1919 this fish was found by the senior author to abound in 
Goose and Feather Lakes in the park. Its presence there is appar- 
ently traceable to an unofficial, unauthorized plant made many years 
ago by a Montana citizen, who is said to have obtained a consignment 
of yellow perch from the State of Washington, into which State the 
species had been introduced some years before. 

In the park lakes the yellow perch attains a length of a foot and is 
most readily caught by the use of small spinners cast from shore and 
rapidly drawn in. Only a few of the park authorities have been 
aware of the occurrence of this fish in local waters. It can not be 
regarded as a desirable addition to the fish life of the park, and its 
spread to other waters than those now inhabited should be prevented. 
It is not usually reputed to be a game fish, and its voracious habits 
make it a menace to young trout. When fresh from cold water, it is 
gue of the best of pan fishes, being firm-meated and of delicious 
avor. 
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10. Bros (Cottus punctulatus). 

This little sculpin belongs in the Missouri Basin and abounds in 
some of the waters of the park. It has been reported to swarm in the 
erassy-bottom portions of the Madison and Gibbon Rivers and in 
Canyon Creek and to be numerous in the Gibbon above the falls. It 

Fic. 10.—Blob. 

is known also from the Firehole below the falls. The presence of this 
fish in the Gibbon River above the falls is a freak in distribution that 
has not been explained. The blob is probably justly accused of 
being destructive to the eggs of other fishes and appears to be of little 
use, unless possibly as bait for large trout. It can be taken with a 
small baited hook. It attains a length of 5 inches. 

11. LONGNOsE SucKER (Catostomus catostomus). 

This species is of wide natural distribution in northern waters, its 
geographical range being from the Pacific to the Atlantic coasts and 
into the Arctic regions. It attains a length of 18 inches and a weight 
of several pounds. Its spawning time is spring and early summer 

Fic. 11.—Longnose sucker. 

when the males have their anal fin profusely covered with tubercles 
and the side of the body with a broad red stripe more or less diffuse 
on the edges. It is not sought as a game fish, but sometimes takes a 
baited hook and fights fairly well. When taken from cool water 
and cooked at once it is a good-flavored pan fish, although somewhat 
bony. It is abundant in Yellowstone and Gardiner Rivers below 
the Osprey, Undine, and Rustic Falls. 
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12. RosystpE Sucker (Catostomus ardens). 

This sucker is abundant in the Snake River Basin above Shoshone 
Falls. It is reported from Heart Lake and Witch Creek and is 
said to ascend the latter into very warm water flowing from Heart 
Lake Geyser Basin. Like the longnose sucker, it spawns in spring 
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Fic. 12.—Rosyside sucker. 

or early summer. It will also take a baited hook and is edible but 
not as palatable as the other sucker. In Heart Lake and Witch 
Creek the alimentary tract of this sucker is infested by parasitic 
worms, which, although offensive to the eye, do not render the fish 
harmful as food. Affected fish, however, are likely to be lean and 
unpalatable. 

13. Cuus (Leuciscus lineatus). 

This chub, known in the books as Utah Lake chub, is one of the 
most widely distributed of the genus and abounds in the Snake River 
Basin above Shoshone Falls; also in Yellowstone Lake and other 
places in the park. Chubs from cool water are not to be despised 
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Fig. 13.—Chub, 

in game and food qualities. The species reaches a length of 12 or 
15 inches or more and is said to be destructive to the eggs and young 
of trout. No worms have been found in its alimentary canal. It 
spawns in spring and early summer. 

Dr. Jordan says: ‘‘Chubs ascend Witch Creek until they reach 
water fairly to be called hot, and the sucker is not far behind,” en- 
during a temperature of 88° F. 
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14. SttveRsmpE Minnow (Leuciscus hydrophloz). 

This little fish is too small to be of much use for other than food 
or bait for trout, attaining a length of only 3 to 5 inches. It occurs 
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Fic. 14.—Silverside minnow 

in some of the sources of the Snake River in the park, particularly 
Heart Lake and Witch Creek. It spawns in spring. 

15. Lonanost Dace (Rhinichthys dulcis). 

This little minnow, attaining a maximum length of only about 
It is found in Heart 5 inches, is food for trout and useful as bait. 
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Fig. 15.—Longnose dace. 

Lake and Witch Creek and also in Gardiner River below Osprey, 
Undine, and Rustic Falls. 

16. Dusky Dace (Agosia nubila). 

The little dusky dace, seldom over 34 inches in length, is extremely 
abundant and widely distributed in the Columbia River Basin. 

- Fic. Hae dace. 

the park it has been recorded from Heart Lake and Witch Creek. 
It is useful as food for larger fishes and as bait for trout. 

O 



FOOD OF YOUNG WINTER FLOUNDERS.' 

sy Epwin Linton, 

Temporary Investigator, U. S. Bureau of Fisheries. 

Contribution from the U. S. Fisheries Biological Station, Woods Hole, Mass. 

In connection with work on the parasites of fishes it has been the 
author’s practice to keep a record of the food of the fishes which were 
being examined for Entozoa. Such miscellaneous data, while not 
without value, are lacking in that definiteness which is afforded by 
uantitative studies. It was therefore suggested by the Bureau of 

Hslienies that an intensive study of the food of one or two families 
or groups of fishes, preferably those of economic importance, be 
undertaken. ! 

During the summers of 1915 and 1916 the author spent a part of 
his time in the examination of small winter flounders (Pseudopleuro- 
nectes americanus) for their food. The fish were seined by Vinal N. 
Edwards at 36 stations at Woods Hole, Mass., and vicinity, on dates 
ranging from May 2 to November 2. The total number of fish 
examined was 398. 

Fishes collected in the months of May, June, September, October, 
and November were preserved in formaldehyde and examined in 
the summer of 1916. Fish seined in July and August were brought 
to the laboratory soon after they were taken from the water. If 
taken at some distance from the laboratory, they were placed in a 
strong preservative as soon as they were taken from the water. At 
first the smaller fish were preserved entire in 95 per cent alcohol, 
after opening the abdominal cavity. The viscera of the larger fish 
were removed and kept in dishes of formaldehyde. It was soon 
found that the formaldehyde material was the more satisfactory for 
study, and, when well washed in water, could be looked over without 
discomfort. In each case the alimentary canal was opened through- 
out its entire length and examined in alcohol or water. The material 
was separated with the aid of a dissecting lens, the compound micro- 
scope being used when necessary for the identification of material. 
Quantitative estimates were then made, using the smallest lot as a 
unit. 

It often happens that much of the contents of the alimentary 
canal of the fish does not admit of satisfactory separation into distinct 
lots, even when its general character is more or less identifiable. 
For example, in cases where annelids, having much sand in their 
intestines, have been eaten, what at first appeared to be a mass of 

1 Appendix IV to the U.S. Report of the Commissioner of Fisheries for 1921. B.F. Doc. 907. 
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sand, upon closer examination proved to contain set of annelids, 
with occasional shreds of cuticle. As the body of the annelid is 
being digested, the intestine, gorged with sand and mud, often 
remains in a condition that admits of identification as annelid remains. 
It is doubtless true that much of the material recorded as ostracodes 
and small univalve shells has been introduced with annelids. 

In the beginning of this work the author was often greatly puzzled 
when attempting to determine the quantitative values to be placed 
on the different food materials. After some practice, however, one 
develops a method which takes into account such material as can 
readily be separated and classified, and often makes it possible to 
reduce the unidentified débris to small proportions. In view of the 
nature of the food of many annelids it is to be noted that the per- 
centage of materials counted as annelid does not always indicate 
similar percentage of food ingested. Doubtless, also, especially in 
the beginning of these studies, the estimated percentage of débris is 
sometimes larger than it should be, due to the fact that portions of 
the mucous membrane, which are detached when the contents of 
the alimentary canal are removed, become mixed with the food 
proper. 

Plant material was noted in only 20 of the flounders, approximately 
5 per cent of the whole number examined for food. In all instances 
where plant remains were noted in the contents of the alimentary 
canal, the amount was always both absolutely and relatively small. 
Usually it consisted of a few fragments of filamentous alge, the pres- 
ence of which could be accounted for as material which had acci- 
dentally been taken in along with the proper food of the fish. No 
place, therefore, was given for plant remains in the table of quantita- 
tive estimates. 

It would seem, however, that the winter flounders may, on occa- 
sion, make use of plant food. Irom unpublished food notes made in 
connection with the examination of winter flounders for parasites, 
mostly by Vinal N. Edwards, out of 82 examinations, 23 records note 
the presence of plant remains in the alimentary canal. In some 
cases considerable amounts of plant material were present. Thus, 
on three dates—April 14, November 7, and 12—the record reads, 
“Stomachs filled with eelgrass;’? on August 31, ‘Stomach and intes- 
tine filled with green seaweed; on September 30, “Stomach full of 
alex (Ulva).” It is likely that the eelgrass is eaten for the incrusta- 
tions of the tunicate Botryllus gouldit. 
A detailed account of the results of the examination of each of the 

398 small flatfish would make a very bulky report, and is considered 
unnecessary. Illustrative details, omitting some of the notes on 
Entozoa, are here given for one station only. 

Foop AND ENnTOzOAN PARASITES OF SMALL WINTER FLOUNDERS. 

STATION 19. KATAMA BAY, JULY 27, 1915. 

[Fish seined in water 1 to 4 feet in depth. Bottom, sand with red seaweed and other alge. The bay had 
been closed on the ocean side for the preceding six years; there was, therefore, little current produced 
by the tide. Winter flounders, few. Figures referring to food represent average per cent of volume; 
lengths are given in millimeters.] 

1. Length, 28.—Food: Copepods, 95; débris, 5. Entozoa: 141 appendiculate dis- 
tomes, 1 ivory-white sporozoan cyst on intestine. 

2. Length, 30.—Food: Alimentary canal empty. Entozoa: 317 appenciculate dis- 
tomes in stomach, 6 in intestine, 
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3. Length, 81.—Food: Copepods, 95; débris, 5. Entozoa: 247 appendiculate dis- 
tomes in stomach. 

4. Length, 81.—Food: Copepods, 30; débris, mostly sand, 70; alimentary canal nearly 
empty. Entozoa: 145 Tupenciowate distomes in stomach, 

5. Length, 87.—Food: Amphipods, 50; copepods, 10; débris, 40. Entozoa: 3 ap- 
pendiculate distomes in stomach. 

6. Length, 3Y.—Food: Annelids, 40; copepods, 10; zoex, 10; ostracodes, 10; amphi- 
ds, 10; débris, 20; small fragment of Sagartia. Entozoa: 12 appendiculate distomes 

in stomach, 4 small nematodes, 
7. Length, 40.—Food: Amphipods, 20; cumacea, 20; copepods, 5; Crepidula, 5; 

ostracodes, 5; annelids, 30; débris, 15. A small fragment of the body wall of a synapta 
was noted. Entozoa: 200 appendiculate distomes in stomach. 

8. Length, 43.—Food: Amphipods, 10; zoex, 10; copepods, 10; annelids, 60; débris, 
10. Entozoa: 24 appendiculate distomes in stomach. 

9. Length, 44.—Food: Amphipods, 65; copepods, 10; ostracodes, 4; Sagartia, 5; 
. . . . . , 

nemerteans, 5; Crepidula, 5; débris, 6. Entozoa: 24 appendiculate distomes in 
stomach, 3 in intestine; 4 small nematodes, length 5. 

10. Length, 44.—Food: Amphipods, 25; ostracodes, 25; copepods, 25; Crepidula, 5; 
débris (fragments of crustacea), 20; 1 zoea noted. Entozoa: 80 appendiculate dis- 
tomes in stomach, 3 small nematodes. 

11. Length, 48.—Kood: Amphipods, 90; débris, 10; one small insect larva (Chiro- 
nomus) noted. Contents of alimentary canal almost completely digested, its nature 
revealed only when the compound microscope was used. Entozoa: 4 distomes. 

12. Length, 49.—Food: Amphipods, 90; débris, 10; 1 insect larva noted. 
13. Length, 52.—Food: Amphipods, 80; Crepidula, 20. 
14, Length, 58.—Food: Amphipods, 100. 
15. Length, 115.—Food: Amphipods, 50; Crepidula, 10; débris, 40; 1 small anneliu 

noted. Entozoa: A few sporozoan cysts on wall of intestine. 
16. Length, 120.—Food: Amphipods, 95; crabs, 1; Crepidula, 2; débris, 2. Entozoa: 

Sporozoan cysts on intestine. 
17. Length, 120.—Food: Amphipods, 80; crabs, 10; Crepidula, 2; débris, 8. Entozoa: 

A few sporozoan cysts on intestine. 
18. Length, 120.—Food: Amphipods, 15; crabs, 15; Limulus, 15; Crepidula, 5; anne- 

lids, 45; débris, 5. 
19. Length, 125.—Food: Annelids, 95; débris, 5. 
20. Length, 130.—Food: Limulus, 2; clams, 50; Crepidula, 15; annelids, 3; débris, 30; 

a few strands of alge. Entozoa: 1 distome. 
21. Length, 135.—Food: Amphipods, 98; crabs, 2. Entozoa: 2 distomes. 
22. Length, 135.—Food: Amphipods, 60; crabs, 30; shrimp, 5; gastropods, 5. 
23. Length, 140.—Food: Amphipods, 5; crabs, 2; Limulus, 1; bivalve mollusks, 2; 

annelids, 90. The mollusks were a small Crepidula and fragments of a small clam. 
Entozoa: 3 distomes. 
: 24. Length, 150.—Food: Amphipods, 8; spider crabs, 3; clam, 1; annelids, 80; 
ébris, 8. 
25. Length, 170.—Food: Nothing in alimentary canal that could be identified except 

a few fragments of algze and what appeared to be remains of the mantles of clams. 
Entozoa: | distome. 

26. Length, 199.—Food: Amphipods, 5; mollusks (small clam and small gastropod), 
15; annelids, 75; débris, 5. Entozoa: 2 distomes. 

Summarizep Recor or Foop anv Parasires or 398 SMALL WinTER FLOUNDERS 
(PSEUDOPLEURONECTES AMERICANUS) COLLECTED AT Woops Ho.e, Mass., 
AND Vicinity, 1915 anp 1916. 

[Figures referring to food represent average per cent of volume; figures referring to parasites, where not 
otherwise indicated, represent numerical average. The lengths are given in millimeters. The stations 
have been arranged according to dates as if of one year.] 

STATION 1. GREAT HARBOR, MAY 2, 1916. 
. 

Length, 26 to 50.—Number examined, 1. Food: Amphipods, 85; Cumacea, trace; 
insect larvee, 1; débris, 14. Parasites: Distomes, 4. 

Length, 51 to 75.—Maximum length, 72; minimum, 64; average, 70.8. Number 
examined, 4. Food: Amphipods, 48.8; annelids, 17.5; copepods, trace; insect larvee, 
1.5; débris, 32.2. Parasites: Distomes in each, average 16; Sporozoa, 8 small cysts 
on intestinal walls of one. 

Length, 76 to 100.—Maximum length, 97; minimum, 76; average, 87.7. Number 
examined, 3. Food: Amphipods, 20; annelids, 48.3; shrimp, 30; débris, 1.6. Para- 
sites: Distomes, 2.3; nematodes, 1 young Ascaris in stomach of one fish. 
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STATION 2. EEL POND, MAY 16, 1916. 

Length, 51 to 75.—Maximum length, 68; minimum, 58. Number examined, 2. 
Food: Amphipods, 67.5; annelids, 12.5; Cumacea, 10; isopods, trace; débris, 10. Para- 
sites: Distome, 1, in one fish. 

Length, 101 to 125.—Maximum length, 125; minimum, 102; average, 113.2. Number 
examined, 5. Food: Amphipods, 79; annelids, 4.6; Cumacea, 0.2; insect larvee, 2.4; 
isopods, trace; débris, 13.8. Parasites: Distomes, 1 in one fish; nematodes, 1 in one 
fish; Sporozoa, masses of cysts on lower half of intestinal wall of three. 

STATION 3. GREAT HARBOR, JUNE 27, 1916. 

[Bottom, sandy.] 

Length, 25 to 50.—Maximum length, 42; minimum, 25; average, 34.9. Number 
examined, 12. Food: Amphipods, 20.4; annelids, 24; copepods, 4.7; débris, 51. 
Parasites: Distomes in each fish, average 35.4. 

STATION 4. SHEEP-PEN COVE, JUNE 27, 1916. 

[Bottom, muddy with some eelgrass.] 

Length, under 25.—Length, 24. Number examined, 1. Food: Amphipods, 1; 
annelids, 22; copepods, 73; débris, 4. Parasites: Distomes, 10. 

Length, 26 to 50.—Maximum length, 38; minimum, 28; average, 33.8. Number 
examined, 13. Food: Amphipods, 59.7; annelids, 11.8; copepods, 6.3; ostracodes, 0.8; 
Cumacea, trace; débris, 21.4. Parasites: Distomes, 21.4. 

STATION 5. WAREHAM RIVER, JUNE 30, 1916. 

[Bottom, mud and eelgrass.] 

Length, 26 to 50.—Length, 32. Number examined, 1. Food: Amphipods, 10; anne 
lids, 50; débris, 40. Parasites: Distomes, 18. 

Length, 100 to 125.—Maximum length, 120; minimum, 113; average, 116.2. Number 
examined, 5. Food: Amphipods, 4.2; annelids, 54.8; bivalve mollusks, 0.2; insect 
larvee, trace; débris, 40.8. Parasites: Distomes, 10.2; Sporozoa, numerous cysts on 
intestine of one fish, 1 cyst on intestine of another. 

STATION 6. HADLEY HARBOR, JULY 1, 1916. 

(Bottom, eelgrass and sand.] 

Length, under 25.—Length, 23. Number examined, 1. Food: Amphipods, 5; cope- 
pods, 90; débris, 5. Parasites: Nematodes, 1. 

Length, 25 to 50.—Maximum length, 44; minimum, 25; average, 35.2. Number 
examined, 13. Food: Amphipods, 63.4; annelids, 0.4; copepods, 25.7; ostracodes, 
2.9; shrimp, 0.5; débris, 6.6 Parasites: Distomes, 0.5. 

STATION 7. HEAD OF LACKEY’S BAY, JULY 1, 1916. 

{Bottom, eelgrass and mud.] 

Length, wnder 25.—Maximum length, 23; minimum, 21. Number examined, 2. 
Food: Amphipods, 16; annelids, 2.5; copepods, 70; Cumacea, 0.1; insect larvee, 1.5; 
ostracodes, 3.5; débris, 6.5. 

Length, 25 to 50.—Maximum length, 42; minimum, 27; average, 35.2. Number 
examined, 12. Food: Amphipods, 32.3; annelids, 15.9; copepods, 13.5; Cumacea, 
0.1; insect larvee, 0.2; ostracodes, 1; débris, 37. Parasites: Distomes, 6.2. 

STATION 8. SHEEP-PEN COVE, JULY 11, 1916. 

{Bottom, mud and eelgrass.] 

Length, under 25.—Length, 22. Number examined, 1. Food: Copepods, 50; 
débris, 50. 

Length, 25 to 50.—Maximum length, 50; minimum, 29; average, 37.7. Number 
examined, 13. Food: Amphipods, 33.9; annelids, 7; copepods, 22.1; Cumacea, 0.8; 
insect larvee, 0.2; ostracodes, 0.8; débris, 36.2. Parasites: Distomes in each fish, 
maximum, 484; minimum, 17; average, 155.3. 
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STATION 9. HEAD OF GREAT HARBOR, JULY 11, 1916. 

{Bottom, sandy.] 

Length, under 25.—Length, 24. Number examined, 1. Food: Amphipods, 10; 
Fopepods, 10; débris, 80. Parasites: Distomes, 27. 

ength, 25 to 50.—Maximum length, 50; minimum, 26; average, 33.7. Number 
examined, 10. Food: Amphipods, 18; annelids, 25.6; copepods, 17.2; larval Crustacea, 
trace; débris, 39.1 Parasites: Distomes in each fish, maximum, 154; minimum, 3; 
average, 46.9. One fish (50 mm. in length) had nothing in the alimentary canal except 
distomes, of which there were 154 in the stomach. 

Length, 51 to 75.—Maximum length, 57; minimum, 51; average, 54.3. Number 
examined, 3. Food: Amphipods, 81.6; annelids, 6.7; copepods, 6.7; débris, 5. Para- 
sites: Distomes in each fish, maximum, 125; minimum, 30; average, 92.6. 

STATION 10. TARPAULIN COVE, JULY 14, 1916. 

[Soft bottom, with eelgrass.] 

Length, 25 to 50.—Maximum length, 50; minimum, 44; average, 48.1. Number 
examined, 7. Food: Amphipods, 82.1; copepods, trace; isopods, 2.5; ostracodes, 
trace; débris, 15.3. 

Length, 51 to 75.—Maximum length, 55; minimum, 54. Number examined, 2. 
Food: Amphipods, 72.5; isopods, 2.5; débris, 25. 

STATION 11. MENEMSHA BIGHT, JULY 14, 1916. 

{Bottom, sand and eelgrass.] 

Length, 101 to 125.—Maximum length, 120; minimum, 101; average, 109. Number 
examined, 5. Food: Amphipods, 74.2; annelids, 7.2; bivalve mollusks, 1.6; insect 
larve, 0.4; débris, 16.4. Parasites: Distomes, 0.6; Acanthocephala, 1 in one fish; 
nematodes, 0.6; Sporozoa, 1 cyst on intestine of one fish and a few scattering cysts 
on the intestine of another. 

STATION 12. LAGOON POND, VINEYARD HAVEN, JULY 17, 1916. 

[Sandy bottom.] 

Length, 25 to 50.—Maximum length, 50; minimum, 30; average, 43.1. Number 
examined, 10. Food: Amphipods, 18.8; annelids, 49.2; copepods, 0.1; insect larvee, 
0.1; débris, 31.9. Parasites: Distomes in each fish, maximum, 400 (approximate); 
minimum, 2; average, 70.7. 

Length, 51 to 75.—Maximum length, 56; minimum, 54; average, 55. Number 
examined, 4. Food: Amphipods, 14.3; annelids, 51.3; insect larvae, 0.2; ostracodes, 
trace; débris, 34.2. Parasites: Distomes in each, average, 39.2. 

STATION 13. HEAD OF GREAT HARBOR, JULY 20, 1916, 

(Bottom, sand and eelgrass.] 

Length under 25.—Maximum length, 24; minimum, 22. Number examined, 2. 
Food: Amphipods, 5; annelids, 40; copepods, 12.5; larval Crustacea, 7.5; ostracodes, 
trace; débris, 35. Parasites: Distomes, 25. 

Length 25 to 50.—Maximum length, 42; minimum, 26; average, 33.1. Number 
examined,9. Food: Amphipods, 45; annelids, 8.3; copepods, 9.6; gastropod mollusks, 
trace; ostracodes, 0.1; débris, 36.9. Parasites: Distomes in each fish, 38.3. 

Length, 51 to 75.—Maximum length, 59; minimum, 58. Number examined, 3. 
Food: Amphipods, 13.3; annelids, 50; young fish (80 per cent in one fish), 26.6; 
débris, 10. Parasites: Distomes in each, 93.3. 

STATION 14. HEAD OF GREAT HARBOR, JULY 22, 1915. 

[Sandy bottom.] 

Length, 25 to 50.—Maximum length, 50; minumum, 45; average, 47.6. Number 
examined, 3. Food: Amphipods, 15; annelids, 61.6; copepods, 0.3; isopods, 1; ostra- 
codes, 0.3; débris, 21.6. Parasites: Distomes, 2.3. 

Length, 51 to 75.—Maximum length, 75; minimum, 51; average, 63.5. Number 
examined, 17. Food: Amphipods, 12; annelids, 72; copepods, 0.1; insect larve, 
trace; isopods, 0.6; ostracodes, 1.3; univalve mollusks, 0.1; débris, 14. Parasites: 
Distomes, 6.2; nematodes, 1, in one fish. 
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Length, 101 to 125.—Length, 120. Number examined, 1. Food: Amphipods, 20; 
annelids, 30; ostracodes, 5; univalve mollusks, 20; débris, 25. 

STATION 15. GREAT POND, EAST FALMOUTH, JULY 22, 1915. 

[Low tide, 1 to 2 feet of water; bottom, sand and mud with clams; seining done along edge of eelgrass half- 
way up the pond; water clear, 78° F.; flounders, abundant.] 

Length, 51 to 75.—Maximum length, 72; minimum, 52; average, 66. Number 
examined, 9. Food: Amphipods, 20; annelids, 50; Cumacea, trace; isopods, 6.6; 
débris, 23.4. Parasites: Distomes in each fish, average, 22.6. 

Length, 76 to 100.—Maximum length, 96; minimum, 78; average, 88.2. Number 
examined, 4. Food: Amphipods, 15; annelids, 51.2; isopods, 20; débris, 13.8. 
Parasites: Distomes in each fish, average, 16.2. 

Length, 101 to 125.—Maximum length, 125; minimum, 105; average, 115. Number 
examined, 3. Food: Amphipods, 18.3; annelids, 58.3; isopods, 3; ostracodes, 0.3; 
débris, 20. Parasites: Distomes in each fish, average, 12.6; Sporozoa, cysts in intesti- 
nal wall of one fish (length, 125 mm.). 

Length, 126 to 150.—Length of each, 135. Number examined, 2. Food: Amphi- 
pods, 5; annelids, 87.5; clams, 6.2; débris, 1.2. Parasites: Distomes in each fish, 
average, 1.5; Sporozoa, numerous cysts in intestinal walls of one fish. 

Length, 151 to 175.—Maximum length, 175; minimum, 155; average, 168.3. Num- 
ber examined, 3. Food: Annelids, 65; clams, 16.6; débris, 18.3. Parasites: Dis- 
aes a eee fish, average, 15.3; Sporozoa, cysts very numerous in intestinal wall 
of one fish. 

STATION 16. EEL POND, JULY 25, 1916. 

[ Bottom, eelgrass and mud.] 

Length, 51 to _75.—Maximum length, 72; minimum, 58; average, 59.8. Number 
examined, 5. Food: Amphipods, 51.2; annelids, 1; Cumacea, 13; débris, 34.8. Para- 
sites: Distomes, 2; nematodes, one small Filaria in one fish. 

STATION 17. CUTTYHUNK, JULY 26, 1916. 

[ Bottom, sand and eelgrass.] 

Length, 26 to 50.—Maximum length, 50; minimum, 36; average, 43.7. Number 
examined, 7. Food: Amphipods, 38.5; annelids, 22.8; copepods, 5.3; ostracodes, 0.8; 
débris, 32.4. Parasites: Distomes, 6.5. 

Length, 51 to 75.—Maximum length, 75; minimum, 52. Number examined, 2. 
Food: Amphipods, 56; annelids, 25; insect larve, trace; débris, 24. Parasites: Dis- 
tomes, 23; nematodes, 2.5. The débris consisted of annelid and crustacean fragments, 
and diatoms; the latter were interpreted as having been introduced with the 
amphipods. 

STATION 18. N4 USHON, BUZZARDS BAY SHORE, JULY 26, 1916. 

[ Bottom, sand and eelgrass.] 

Length, 26 to 50.—Maximum length, 40; minimum, 37. Number examined, 2. 
Food: Amphipods, 35: annelids, 20; copepods, trace; débris, 45. Parasites: Dis- 
tomes, 6.5. 

Length, 51 to 75.—Maximum length, 65; minimum, 52; average, 55.6. Number 
examined, 6. Food: Amphipods, 77.1; annelids, 15; copepods, trace; insect larve, 
0.1; ostracodes, trace; débris, 7.6. Parasites: Distomes, 10.8; nematodes, 0.5; Spo- 
rozoa, 1 cyst on serous membrane, between stomach and liver of one fish. 

STATION 19. KATAMA BAY, MARTHAS VINEYARD, JULY 27, 1915. 

{[Bottom, sand, with much alge. The bay had been closed on the ocean side for the preceding six years. 
There is, therefore, but little current produced by the tides. Flounders, few.] 

Length, 26 to 50.—Maximum length, 49; minimum, 28; average, 38.5. Number 
examined, 12. Food: Amphipods, 32.7; annelids, 11.8; Cumacea, 1.8; copepods, 
26.3; cdelenterates (Sagartia), 0.5; univalve mollusk (Crepidula), 1.3; larval Crus- 
tacea, 1.8; nemerteans, 0.5; ostracodes, 4; débris, 19.1. Parasites: Distomes, maxi- 
mum, 317; minimum, 3; average, 99.7; Sporozoa, 1 cyst on intestine of smallest fish. 
In one fish (32 mm. in length), the alimentary canal was empty except for the presence 
of distomes, of which there were 317 in the stomach. 
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Length, 51 to 75.—Maximum length, 58; minimum, 52. Number examined, 2. 
Food: Amphipods, 90; mollusks (Crepidula), 10. 

Length, 101 to 125.—Maximum length, 125; minimum, 115; average, 120. Number 
examined, 5. Food: Amphipods, 48; annelids, 28; crabs, 5.2; Limulus, 3; mollusks 
ueyialny) 3.6; débris, 12. Parasites: Sporozoa, a few cysts on the intestines of three 
ish. 
Length, 126 to 150.—Maximum length, 150; minimum, 130; average, 138. Number 

examined, 5. Food: Amphipods, 34.2; annelids, 35.6; bivalve mollusks, 10; crabs, 
7.4; Limulus, 0.6; ostracodes, trace; shrimp, 0.9; univalve mollusks, 4.6; débris, 7.6. 
Parasites: Distomes, 1.2. 

Length, 176 to 200.—Length, 190. Number examined, 1. Food: Amphipods, 5; 
annelids, 75; clams, 15; débris, 5. Parasites: Distomes, 2. 

STATION 20. KATAMA BAY, JULY 28, 1916. 

[Bottom, sand and gravel.] 

Length, 26 to 50.—Length, 45. Number examined, 1. Food: Amphipods, 65; 
annelids, 15; copepods, 5; débris, 15. Parasites: Distomes, 50. 

Length, 51 to 75.—Maximum length, 74; minimum, 52; average, 63.2. Number 
examined, 13. Food: Amphipods 65; annelids, 11.2; bivalve mollusks, 0.1; cope- 
pods, 0.1; isopods, 0.1; ostracodes, 0.1; débris, 23.4. Parasites: Distomes in each fish, 
average 20.1; Sporozoa, 1 cyst, 2 mm. in diameter, on intestine of one fish (61 mm.). 

STATION 21. MONUMENT BEACH, AUGUST 1, 1916. 

[Bottom, sand and eelgrass.] 

Length, 25 to 50.—Maximum length, 50; minimum, 35; average, 41.8. Number 
examined, 5. Food: Amphipods, 40.6; annelids, 26; copepods, 4.8; Cumacea, 1; 
débris, 27.6. Parasites: Distomes, 3.4. 

Length, 51 to 75.—Maximum length, 75; minimum, 52; average, 60.3. Number 
examined, 6. Food: Amphipods, 14.1; annelids, 48.3; débris, 37.5. Parasites: 
Distomes, 1.1; Sporozoa, 1 cyst, 2 mm. in diameter, on intestine of one fish (59 mm.). 

Length, 76 to 100,—Length, 80. Number examined, 1. Food: Amphipods, 50; crabs, 
2; isopods, 12; shrimp, 2; débris, 34. Parasites: Nematodes, 2. 

STATION 22. MENEMSHA POND, AUGUST 2, 1916. 

[Bottom, sand and eelgrass.] 

Length, 26 to 50.—Maximum length, 50; minimum, 43; average, 47.2. Number 
examined, 5. Food: Amphipods, 32.4; annelids, 38; copepods, trace; débris, 29.6. 
Parasites: Distomes, 4.6. 

Length, 51 to 75.—Maximum length, 74; minimum, 57; average, 65.5. Number 
examined, 7. Food: Amphipods, 6.7; annelids, 58; débris, 35.2. Parasites: Dis- 
tomes, 1.8. 

STATION 23. MENEMSHA, INSIDE BREAKWATER, AUGUST 2, 1915. 

[Bottom, sand and pebbles.] 

Length, 25 to 50.—Maximum length, 42; minimum, 35. Number examined, 2. 
Food: Amphipods, 17.5; ostracodes, 20; débris, 62.5. Parasites: Distomes, 24.5. 

Length, 101 to 125.—Length, 110. Number examined, |. Food: Amphipods, 3; 
isopods, 2; shrimp, 75; débris, 20. 

Length, 126 to 150.—Maximum length, 140; minimum, 127; average, 130.2. Num- 
ber examined, 4. Food: Amphipods, 27.5; annelids, 10; isopods, trace; mollusks 
(siphons of clams), 7.5; shrimp, 47.5; débris, 7.5. 

STATION 24, MOUTH OF TRURO HARBOR, CAPE COD BAY, AUGUST 8, 1916. 

[Bottom, sandy.] 

Length, 25 to 50.—Maximum length, 50; minimum, 44; average, 46.7. Number 
examined, 4. Food: Amphipods, 1; annelids, 80; insect larve, 0.5; débris, 18.5. 

Length, 51 to 75.—Maximum length, 62; minimum, 60. Number examined, 2. 
Food: Annelids, 82.5; débris, 17.5. The indigestible residue in this lot of fish, as in all 
cases where annelids form the bulk of the food, is sand, and has doubtless been 
introduced with the annelids. 
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STATION 25. MENEMSHA, AUGUST 10, 1915. 

[Inside harbor, on grassy and gravelly bottom.] 

Length, 51 to 75.—Length, 70. Number examined, 1. Food: Amphipods, 50; 
annelids, 25; débris, 25. : 

Length, 101 to 125.—Maximum length, 125; minimum, 115. Number examined, 2. 
ood: Amphipods, 25; annelids, 72.5; débris, 2.5. Parasites: Sporozoa, many cysts 
on intestine of smaller fish. 

Length, 126 to 150.—Maximum length, 150; minimum 130; average, 140. Number 
examined, 4. Food: Amphipods, 21.5; annelids, 71.2; bivalve mollusks, 0.1; fish, 
0.5; isopods, 0.3; débris, 6.6. Parasites: Distomes, 50. 

Length, 151 to 175.—Maximum length, 175; minimum, 153; average, 161.2. Number 
examined, 4. Food: Amphipods, 1.6; annelids, 95; bivalve mollusks, 0.3; univalve 
mollusks, 0.1; débris, 3. Parasites: Distomes, 45; Sporozoa, 1 cyst on intestine of fish 
measuring 153 mm. 

STATION 26. LACKEY’S BAY, AUGUST 3, 1915. . 

[Muddy bottom, fish collected at high tide.] 

Length, 51 to 75.—Maximum length, 74; minimum, 55; average, 64.8. Number 
examined, 6. Food: Amphipods, 13.1; annelids, 27.3; copepods, 0.1; insect larvee, 2.5; 
ostracodes, 0.1; débris, 56.6 (consisting of a little vegetable material and sand). Para- 
sites: Distomes, 3.8. 

Length, 76 to 100.—Maximum length, 100; minimum, 76; average, 83.5. Number 
examined, 4. Food: Amphipods, 31.2; annelids, 57.5; insect larve, 3.4; ostracodes, 
0.9; débris, 6.7. Parasites: Distomes, 3.2; Sporozoa, many cysts on lower part of in- 
testine of fish 100 mm. in length. 

Length, 101 to 125.—Maximum length, 122; minimum, 115; average, 119. Number 
examined, 3. Food: Amphipods, 15; annelids, 5; bivalve mollusks, 0.3; ostracodes, 
trace; univalve mollusks, 0.3; débris (some vegetable material), 79.3. Parasites: 
Nematodes, 0.3; large numbers of cysts of Sporozoa on intestine of fish measuring 
120 mm. 

Length, 126 to 150.—Maximum length, 142; minimum, 126; average, 136. Number 
examined, 4. Food: Amphipods, 8.5; annelids, 25.2; bivalve mollusks (young Mya 
and Solenomya), 5; ostracodes, 0.2; débris (a little vegetable material, with fragments 
of amphipods, sete of annelids, and sand), 61. Parasites: Distomes, 1.5; nematodes, 1. 

STATION 27. EEL POND, SEPTEMBER 2, 1915. => ) 

[Bottom, eelgrass and mud.] 

Length, 51 to 75.—Length, 62. Number examined, 1. Food: Amphipods, 95; 
ostracodes, trace; débris, 5. Parasites: Nematodes, 2 small Filaria and 1 immature 
Ascaris. 

Length, 126 to 150.—Maximum length, 142; minimum, 130; average, 188. Number 
examined, 3. Amphipods, 95; bivalve mollusks, 0.3; ostracodes, 0.3; débris (trace 
of vegetable material), 4.3. 

Length, 151 to 175.—Maximum length, 172; minimum, 154; average, 144.6. Num- 
ber examined, 6. Food: Amphipods, 48.3; annelids, 7; bivalve mollusks (Venus, 
small), 5; Cumacea, trace; ostracodes, trace; univalve mollusks (Bulla, etc.), 4.1; 
débris, 35.6. Parasites: Nematodes (Filaria), 4.3; many cysts on rectum of one fish 
(150 mm.), a few cysts on mesentary of another (172 mm.), 

Length, 176 to 200.—Maximum length, 192; minimum, 182. Number examined, 2. 
Food: Amphipods, 27.5; annelids, 25; univalve mollusks (Bulla), 5; débris, 42.5. 

Length, 201 to 225.—Maximum length, 225; mimimum, 212. Number examined, 2. 
Food: Amphipods, 5; annelids, 5; bivalve mollusks, 1; univalve mollusks (Bulla), 
42.5; débris (some vegetable material), 46.5. Parasites: Nematodes, | (Filaria). 

STATION 28. SHEEP-PEN COVE, SEPTEMBER 9, 1915. 

[Bottom, mud and sand; high tide; depth, 3 feet; temperature of water, 67° F.] 

Length, 51 to 75.—Maximum length, 73; minimum, 58; average, 66. Number 
examined, 4. Food: Amphipods, 50; annelids, 33.7; débris, 16. Parasites: Dis- 
tomes, 4.7. 
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Length, 76 to 100.—Maximum length, 90; minimum, 85. Number examined, 2. 
Food: Amphipods, 75; annelids, 20; débris, 5. Parasites: Distomes, 10. 

Length, 101 to 125.—Length, 104. Number examined, 1. Food: Amphipods, 2; 
annelids, 88; débris, 10. Parasites: Distomes, 2. 

Length, 126 to 150.—Length, 132. Number examined, 1. Food: Amphipods, 1; 
annelids, 95; débris, 4. 

STATION 29, MENEMSHA BIGHT, SEPTEMBER 10, 1915. 

{Sandy bottom with eelgrass; depth of water, 6 feet: temperature, 68° F.] 

Length, 51 to 75.—Length, 70. Number examined, 1. Food: Amphipods, 4; anne- 
lids, 48; débris, 48. Parasites: Distomes, 5; nematodes (Filaria), 2. 

Length, 126 to 150.—Maximum length, 150; minimum, 140. Number examined, 2. 
Food: Amphipods, trace; annelids, 50; bivalve mollusks, 2.5; débris, 47.5. Para- 
sites: Distomes, 1; Acanthocephala, 1 in one fish. 

Length, 151 to 175.—Maximum length, 162; minimum, 152; average, 156.3. Num- 
ber examined, 3. Food: Amphipods, 9; annelids, 26.3; bivalve mollusks (broken 
shells, probably introduced with annelids), 3.3; shrimp, 10.6; débris, 50.6. Para- 
sites: Distomes, 2; nematodes, | small Filaria in one fish. 

STATION 380. GREAT HARBOR, SEPTEMBER 14, 1915 

[Sandy bottom] 

Length, 51 to 75.—Maximum length, 72; minimum, 62; average, 66.5. Number 
examined, 4. Food: Amphipods, 69.5; annelids, 10; ostracodes, trace; débris (sand, 
with annelid sete), 19.5. Parasites: Distomes, 1.5; sporocysts, few, 0.5 mm. in 
diameter, on intestine of one fish. 

Length, 76 to 100.—Maximum length, 96; minimum, 84; average, 88.3. Number 
examined, 3. Iood: Amphipods, 14.3; annelids, 69.6; Cumacea, 1.3; débris (some red 
alga in one fish), 14.6. Parasites: Distomes, 1. 

Length, 126 to 150.—Length, 128. Number examined, 1. Food: Amphipods, 15; 
débris (sand, with annelid setz, alimentary canal nearly empty), 85. Parasites: 
Sporozoa, large numbers of cysts, | mm. and less in diameter, on intestine. 

STATION 31. EEL POND, SEPTEMBER 18, 1915. 

[Bottom, mud and eelgrass; temperature of water, 70° F.] 

Length, 51 to 75.—Length each, 70. Number examined, 3. Food: Amphipods, 
91.7; annelids, 8.3. Parasites: Distomes, 1 in one fish; nematodes, 1 in one fish; 
Sporozoa, wall of intestine of one fish thickly beset with small cysts, 0.4 mm., more or 
less, in diameter, and | cyst, 2 mm. in diameter, on intestine of another. 

Length, 76 to 100.—Maximum length, 90; minimum, 87; average, 98. Number 
examined, 3. Food: Amphipods, 97.6; bivalve mollusks. 0.3; ostracodes, 2. Para- 
sites: Distomes, 2. 

STATION 32. EEL POND, OCTOBER 18, 1915. 

[Muddy bottom; temperature of water, 55° I’.] 

Length, 101 to 125.—Length, 104. Number examined, 1. Food: Amphipods, 80; 
annelids, trace; bivalve mollusks, trace; ostracodes, trace; débris, 20. Parasites: 
Nematodes, | (Filaria). 

Length, 126 to 150.—Maximum length, 150; minimum, 130; average, 136.6. _Num- 
ber examined, 3. Food: Amphipods, 53.3; annelids, 3.3; bivalve mollusks, 0.3; 
ostracodes, 0.3; débris (some vegetable material, scales and bits of muscle tissue of 
fish, and crustacean fragments), 42.6. Parasites: Nematodes, 1 (Filaria) in one fish; 
Sporozoa, large numbers of cysts on intestine of each fish, 1 mm. and less in diameter. 
The alimentary canal of one fish, 150 mm. in length, was nearly empty; the tissue of 
the intestinal wall was almost completely replaced by cysts. In each case the cysts 
were closely crowded together and the intestine was easily broken. 

Length, 151 to 175.—Maximum length, 158; minimum, 155. Number examined, 2. 
Food: Amphipods, 12.5; annelids, 30; ostracodes, trace; débris, 57.5. 
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STATION 33. QUISSET HARBOR, OCTOBER 19, 1915. 

[Muddy bottom; temperature of water, 55° F.] 

Length, 76 to 100.—Maximum length, 96; minimum, 82; average, 88.6. Number 
examined, 3. Food: Amphipods, 16. 6; ‘annelids, IRGS shrimp, 30; débris (contents 
of intestines of annelids), 41.6. Parasites: Sporozoa, a few cysts, 2’ mm. in diameter 
and less, on intestine of smallest fish. 

Length, 101 to .125.—Maximum length, 124; minimum, 110; average, 116. Number 
examined, 9. Food: Amphipods, 2.9; annelids, 32.4; bivalve mollusks, 0.8; isopods, 
0.1; shrimp, 24; univalve mollusks (Bulla), 12.1; débris (largely from annelids), 27.6. 
Parasites: Distomes, 0.2; nematodes (Filaria), 1 

STATION 34. QUISSET HARBOR, OCTOBER 22, 1915, 

[Sandy bottom; temperature of water, 55° F.] 

Length, 51 to 75.—Length, 62. Number examined, 1. Food: Amphipods, 2; 
débris, 98. 

Len gth, 76 to 100.—Maximum length, 98; minimum, 80; average, 90.2. Number 
examined, 4. Food: Amphipods, 21. ‘5; annelids, 43. 55 bivalve mollusks, 0.5; 
débris, 34.5. Parasites: Distomes, 2 in one fish (98 mm. ys nematodes, | (Filaria) i in 
one fish (80 mm.). 

Length, 101 to 125.—Length, 110. Number examined, 1. Food: Amphipods, 2; 
annelids, 68; débris, 30. 

STATION 35. BUZZARDS BAY SHORE, NEAR WOODS HOLE, OCTOBER 26, 1915. 

[Bottom, white sand; temperature of water, 55° F.] 

Length, 51 to 75.—Maximum length, 74; minimum, 54; average, 63.6.. Number 
examined, 5. Food: Amphipods, 10.2; annelids, 60; débris (sand with alge, and 
annelid sete), 29.8. Parasites: Distomes, 1.4. 

Length, 76 to 100.—Maximum length, 96; minimum, 78; average, 84. Number 
examined, 3. Food: Amphipods, 1.6; annelids, 43.3; shrimp, 13.3; débris (sand, 
alge, and annelid set), 41.6. Parasites: Distomes, 4.6; Sporozoa, numerous cysts, 
1.5 mm, and less in diameter, on intestine of one fish. 

STATION 36. EEL POND, NOVEMBER 2, 1915. 

[Muddy bottom.] 

Length, 76 to 100.—Maximum length, 100; minimum, 78; average, 90.2. Number 
examined, 5. Food: Amphipods, 76; annelids, oe isopods, 5; ostracodes, 0.4; débris, 
9.6. Parasites: Distomes, 0.6; nematodes, 0.4; "Sporozoa, Teyst, 3.5 mm. in diameter, 
on intestine of one fish (100 mm. )e numerous cysts, | mm. or less in diameter, clus. 
tered on lower half of intestine of one fish (92 mm.)._ Ina fish measuring 86 mm. the 
intestine was densely covered and its walls filled with cysts 1 mm. or less in diameter. 
The intestine was easily broken in the formalin specimen. The alimentary canal 
was nearly empty. The same condition was noted under station 32. 
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Foop AND PARASITES OF 398 SmMaty WINTER FLOUNDERS DiIsTRIBUTED ACCORDING 
Tro Size or Fisn, NumBer or Fisn, AND NUMBER OF STATIONS. 

[Figures referring to food represent average per cent of volume; figures referring to parasites represent 
numerical average except under Sporozoa, where they indicate the number of fish in which cysts were 
found.] 

! 

Aver- : | 
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Aver- | 
age Bi- | Uni- Ne- | C& Acan- 

Num-jlength | Lim- | valve) valve) Anne- ere len- | Dé- | Spo- | Trem-| Nema-) tho- 
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1 Trace. 

It will be seen from the table that small winter flounders feed 
principally upon amphipods and other small Crustacea, and upon 
annelids. At the same time they are not restricted to Crustacea 
and on but evidently can utilize a variety of alternative ma- 
terial. 

The habits of the flounder—as one may observe its behavior in 
an aquarium which is provided with sufficient sand—while strictly 
those of a bottom fish (so far, at least, as its position is concerned) 
are in reality those of an active and predatory fish. The food to 
which it will most readily react must be in the shape of objects 
which are in motion. Although it is by no means a swift swimmer 
it is capable of very quick movements within a limited range. In 
its favorite position it lies flat on the bottom, often partly covered 
with sand. When not concealed by a covering of sand, it quickly 
assumes a color and marking which cause it to blend indistinguish- 
ably with its surroundings. From this natural ambush it makes 
sudden dashes—with surprising quickness—upon objects which move 
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near it. Thus it is easily explained why it is that the principal 
food of this bottom fish is not such objects as would be obtained 
by rooting or grubbing in the sand and mud, but crustaceans and 
annelids, the capture of which requires considerable agility. 

The presence of the siphons of pelecypod mollusks, which are 
occasionally found in the stomachs of flounders, is accounted — for 
when it is recalled that flounders often bite off the extended siphons 
of mollusks. The appearance of such siphons as [ have found in 
the stomachs of flounders would indicate this origin rather than that 
they represent the least digestible pants of the mollusk. 

Vinal Edwards’s record shows that 628 adult winter flounders were 
examined on 82 dates. The following data from his unpublished 
food notes are appended: Annelids are recorded on 9 dates, in 50 
fish; Crustacea, on 10 dates, in 67 fish; ascidians, on 26 dates, in 126 
fish; and mollusks, on 11 days, in 56 fish. The ascidian which Mr. 
Edwards records is Botryllus gouldii, which occurs abundantly on eel- 
grass, where it forms translucent, fleshy incrustations. The small 
flounders which the author has examined did not contain any 
tunicate material. 
An increase in the ratio of annelids to Crustacea with the size of 

the fish is observable in fishes under 200 mm. in length. Thus the 
percentages are: In 150 fish, 50 mm. and under, Crustacea 51.45, 
annelids 18.10; in 148 fish, 51 to 100 mm. in length, Crustacea 41.21, 
annelids 34.47; in 75 fish, 101 to 150 mm. in length, Crustacea 34.74, 
annelids 32.10; in 23 fish, 151 to 200 mm. in length, Crustacea 14.17, 
annelids 36.91. 

O 
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INTRODUCTION. 

During the period of the war the production and consumption of 
fishery products were stimulated, receiving much encouragement 
from governmental and other agencies as a war measure. This 
resulted in making provision for a considerable expansion of facili- 
ties for the capture, preservation, and marketing of fishery products, 
the fulfillment of which extended into the postwar period. In this 
readjustment period a heavy decline in the consumption of fish not 
only in the United States but in other countries has been apparent. 
Added to this advancing prices of labor and materials, curtailment 
in export trade, and other factors, such as labor difficulties, produced 
in some respects one of the most difficult and threatening situations 
in the history of the industry. Kven in 1919, while provisions for 
greater production were being fulfilled, the effects of these condi- 
tions were felt and the curtailment in production in certain of our 
important fisheries as compared with the previous year was quite 
marked. For example, many of the large New England trawlers 
were tied up for tack of markets. The catch of the vessel fisheries 
centering at Boston and Gloucester, Mass., and Portland, Me., in 
1919 decreased more than 9,000,000 pounds as compared with 1918 
and in 1920 there was a further decrease in excess of 16,000,000 
pounds. The packs of salmon and sardines were materially cur- 
tailed in 1920, and increasing difficulty has been experienced in 
marketing such fish as groupers on the Gulf coast, considerable 
quantities being dumped for lack of markets. 

These conditions have compelled a much closer, more serious 
study of the economic situation. As a result there has been an 
unusually heavy demand upon the Bureau for statistical and tech- 
nological data, the conduct of investigations which promise improve- 

- ment in practices and economies of operation, aid in stimulating the 
consumption of fish, and the extension of the use of fishery products 
in the arts and industries. Although the reduction in the casi 
appropriation for the fiscal year 1921 to $7,500 has compelled the 
practical abandonment of technological research for the current fiscal 
year, an effort has been made to render the industry the fullest 
possible measure of service for its betterment and the benefit of the 
consuming public. 

SUMMARY OF OPERATIONS. 

For effecting improvements and economies in the methods of con- 
ducting the fisheries, arrangements were perfected by the Bureau 
for an extended trial of seaplanes to determine their commercial 
value as an adjunct to the fisheries, and a fishery intelligence service 
was initiated in New England for supplying information as to the 
presence of schooling fish in the vicinity of advantageously located 
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lightships and lighthouses. In addition, information regarding the 
construction and operation of lesser known fishing gear and methods 
has been obtained for the use of the fisheries. The need for improve- 
ments in the methods of handling, distributing, and marketing of 
fishery products has been felt, and improvements, such as the exer- 
cise of greater care in handling fish by eliminating the use of pitch- 
forks, the avoidance of needless bruising of the fish, and the adoption 
of some form of precooling on the vessels, has been urged upon the 
producers. Much assistance has been given producers in the securing 
and transporting of materials such as salt, Rorrcls etc., which were 
required for immediate use in preserving fish in abundance. 

In the field of fisheries technology practical application has been 
made of methods developed in the course of its fish-salting investi-. 
gations, and studies have been made and reports prepared on the 
preservation of fish nets and methods of determining the fatness of 
certain fishes. The investigations of the problems of the commer- 
cial fish canner have been continued at San Pedro, Calif. The Bureau 
has continued its efforts to stimulate the saving of waste products of 
the fisheries and their conversion into marketable commodities with 
excellent success. ‘The production of fish meal and fish leather, the 
saving of such articles as shark fins, and the utilization of fish scales 
have matertally increased. 

The statistical activities of the division have included the collec- 
tion of detailed statistics of the vessel fisheries centering at Boston 
and Gloucester, Mass., Portland, Me., and Seattle, Wash., and the 
publication of the results in monthly and annual bulletins; and 
canvasses of the shad fishery of the Hudson River, of the shad and 
alewife fishery of the Potomac River, and of the Maine sardine 
industry, all for the calendar year 1920. A canvass of the fisheries 
of the New England States for the calendar year 1919 was under- 
taken and the field work completed about March 1, 1921. The 
results of these canvasses are contained in the present report, together 
with the detailed tables of the canvass of the fisheries of the South 
Atlantic States for 1918, a summary of the storage holdings of frozen 
fish during 1920, and the quantity of fishery products by species and 
by months for California in 1920. The report also contains statis- 
tical data on the production of fish oils, scrap, and meal, a summary 
of the fisheries of both coasts of Florida in 1918, a summary of the 
fisheries of the Gulf States for various years, certain sponge statis- - 
tics, ete. 

SERVICE. 

Units of the Federal Government such as this division receive an 
appropriation for the rendering of service. It is usually difficult to 
ascertain on a monetary basis the value of the service rendered, and 
the organization is not infrequently criticized as not rendering 
service in proportion to the facilities supplied for its work or through 
misunderstanding of its limitations. It may therefore be of interest 
to refer to the appreciation expressed by competent persons of the 
value of several phases of its work. 

Of the Bureau’s new method of salting fish, a practical demonstra- 
tion of which was given on the St. Johns River, Fla., one writer 
states: 

We consider the information and the demonstration worth thousands of dollars to 
us alone, not saying what it is worth to the industry at large on the St. Johns River. 
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Regarding the introduction of fish meal production on the Atlantic 
seaboard, one writes: 

We estimate that the work done by your force in behalf of fish meal increased the 
value of last season’s fish products at this point considerably above $100,000, and 1 
am frank to say that were it not for this new market I do not think it would be possible 
for us to operate our plants this season, owing to the very unsettled conditions in the 
fertilizer trade. 

Of the Bureau’s paper on Preservation of Fish Nets, an authority 
in the net and twine trade states: 

It was a surprise to find it had been possible to prepare such an interesting and 
instructive article, and the author is to be congratulated on his splendid work. 

AID IN IMPROVING FISHING OPERATIONS. 

Activities in this field have been confined mainly to aiding in the 
determination of the value of aircraft for spotting fish, to provision 
for supplying reports from certain lightships and lighthouses regard- 
ing the presence of schooling fish to the trade,.and to studies of con- 
struction and operation of fishing apparatus, the use of which is 
limited. 

FISHERY INTELLIGENCE SERVICE. 

The search for fish in the sea is difficult and hazardous. In pro- 
portion to cash returns, the expenditure of time, labor, and materials 
is heavy. Vessels may seek catches of bluefish, mackerel, men- 
haden, or tuna for weeks without appreciable results. A vessel may 
discover good fishing but in the absence of means of communication 
can not advise other relatively near-by vessels operating unsuccess- 
fully of the location of the schools. In a calling conducted under 
such handicaps it is important that use be made of every available 
aid and of every new development of science which promises to 
increase efficiency of operation without danger to the supply of the 
future. 

As early as 1883 the aid of the United States Life Saving Service 
was enlisted by the United States Commission of Fish and Fisheries 
in reporting the presence of whales and other cetaceans and rare 
sharks and supplying information regarding them. At various 
times the Bureau’s vessels have been employed in behalf of the fishing 
industry in locating schools of fish sath as mackerel and tuna. In 
1917, the Bureau of Fisheries, with the aid of the Washington-Alaska 
Military Cable and Telegraph System, operated by the War Depart- 
ment, inaugurated an intelligence service to communicate by tele- 
graph to a number of coastal towns in Alaska the current prices of 
certain species of fishes offered at Seattle and Ketchikan. This 
service furnishes at a very small cost information which could not be 
gotten by private individuals without considerable effort and cost 
and is appreciated. Details of this service are to be found in Alaska 
Fisheries and Fur Industries reports of the Bureau for the years 
1917 to.1921. 

USE OF AIRCRAFT. 

In April, 1919, attended by representatives of the New England 
fisheries, the Bureau of Fisheries, and the patrol division of Naval 
Aviation, a conference was held in Washington, D. C., at which 
tentative arrangements were made for a properly qualified observer 
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to make flights over such parts of the Atlantic as seemed necessary 
for spotting schools of fish, such as mackerel, and for forwarding the 
information obtained to organizations of the fisheries. At this 
meeting the subject of direct communication between planes and 
fishing vessels by means of the radio telephone was considered. The 
possibility of employing seaplanes to advantage in the menhaden 
fishery was also called to the attention of operators in the Chesapeake 
region, but nothing resulted from either of these negotiations during 
the year. 
On July 28, 1919, W. W. Welsh, scientific assistant, Bureau of 

Fisheries, made a sre of about 14 hours in a naval seaplane from 
Cape May, N. J., to Five Fathom Bank. This flight was made at a 
speed of about 40 miles an hour at an altitude of 500 to 1,000 feet. 
Mr. Welsh reported that no schools of menhaden were breaking 
water at the surface but that large numbers of small schools were 
observed at estimated depths of from 2 to 10 feet or more. He 
stated that: 
The range of visibility of the menhaden schools varied according to the depth of the 

school and the angle of incidence of the sun’s rays. Had the fish been ruffling the 
surface they could have been seen as far as the size of the school and the atmospheric 
conditions permitted. This was evident by the visibility of tide rips and cat’s-paws 
of wind upon the surface. The deeper the school the more necessary it was to approach 
it in order to see it. The deepest schools observed were only visible from directly 
above. When the sun’s rays were reflected from the surface, it was impossible to see 
anything, and the visibility improved as the eye was directed away from the angle of 
incidence of the sun. On the particular day in question the majority of the schools 
of fish were at such depth that they were invisible at a greater angle than 45 or 50° 
from the nadir, and then only on the side of the plane away from the sun. But some 
schools nearer the surface could be seen much farther off. Besides the general value 
of such observations, in no other way can such a clear idea be obtained of the 
abundance or scarcity of schooling fish and the characteristic appearance of the 
SChoolssyin. soa) 

The most evident opportunity for the practical use of aircraft in the commercial 
fisheries at the present time lies in their employment as scouts for the purse-seine 
fishermen in the pursuit of such species as menhaden, mackerel, bluefish, bluebacks, 
kyacks, and other schooling fish. In the case of the spring mackerel fishery it is 
believed that the use of aircraft would save much time in locating the fish upon their 
first appearance and in enabling the fishermen to keep in touch with the fish as they 
appeared farther north. 

In January, 1920, representatives of the Naval Aviation Service 
and the Bureau of Fisheries again discussed the possibility of using 
seaplanes in locating fish on the north Atlantic coast, and on Febru- 
ary 25, at the request of the Secretary of Commerce, the Secretary of 
the Navy authorized the experiment, and the proposal was placed 
before various fishery organizations. The menhaden fishermen 
showed eonstructive interest in the subject, and the commandant of 
the Fifth Naval District detailed two Navy seaplanes, with pilots, 
and the fishing companies provided observers familiar with the species. 

The fishing areas in Chesapeake Bay and along the coast between 
Assoteague and Bodie Island Lights were blocked off into lettered 
sections and numbered subdivisions for expediency in transmitting 
information as to the location of schools sighted. At first this infor- 
mation was communicated to the fishing vessels by signal flags sus- 
pended from the plane. Later after the installation of radio equip- 
ment on two vessels and at the shore station of one of the companies, 
a radio operator accompanied the plane to transmit the messages as 
soon as the fish were located. These daily patrols were continued 
from June 14 to October 1, when the Navy Department abandoned 
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them on the ground that the experiment had fully demonstrated the 
commercial value of planes in this fishery. This first thorough test 
of aviation as an adjunct to the commercial fisheries has proved of 
ereat benefit to the industry, and the purchase of planes by the fishing 
companies is being seriously considered. 

In December, 1919, as a result of arrangements between the naval 
authorities, the fishing interests, and the State commission, naval 
seaplanes were given trials at San Diego, Calif., for siete schools 
of fish. They are reported to have been of some value in locating 
schools of sardines, but their usefulness in locating albacore, tuna, and 
yellowtail remains to be more definitely established. In the summer 
of 1920 a hydroairplane was operated for a time at San Pedro, but 
was not entirely successful. A dirigible trip was also made at San 
Diego by an official of the State commission for the same purpose. 
The aviation service of the United States Coast Guard, Treasury 
Department, has shown an interest in the utility of fish spotting in 
connection with its air patrol and training, and the Bureau of Fish- 
erles is endeavoring to effect cooperation between the aviation station 
of that service at Morehead City, N. C., and the fishermen of that 
region. 

The work done has yielded results of value, but should be continued 
for the purpose of ascertaining the value of aircraft in other fisheries, 
such as mackerel, bluefish, tuna, and herring. 

NEW ENGLAND FISHERY INTELLIGENCE SERVICE. 

In the summer of 1920 the Bureau investigated the possibilities of 
securing useful information daily from keepers of certain lightships 
and lighthouses as to the presence of schooling fish, such as mackerel 
and pollock. Through the courtesy of the Director of Naval Commu- 
nications and the Commissioner of Lighthouses, the Bureau of Fish- 
eries made arrangements to have the occurrence of such fishes 
reported by the keepers of Pollock Rip, Nantucket Shoals, and Fire 
Island lightships.. This service was initiated about November 1, 
1920, messages reporting any observations madé during the preceding 
24 hours being sent by radio at noon daily from these vessels to shore 
stations and forwarded to the Bureau’s agent at Boston for dissemi- 
nation and transmittal to agents in Gloucester and Portland. It was 
appreciated that the service was being established near the close of the 
season, but it was desired to have it in efficient working order on the 
resumption of more active fishing in the spring. If the service proves 
of value it is planned to increase the number of stations from which 
reports are received. 

NOTES ON FISHING GEAR. 

The following descriptions of fishing gear employed in the Califor- 
nia fisheries have been furnished by R. A. Coleman, agent, Bureau of 
Fisheries. The use of the paranzella and lampara nets in American 
waters is practically restricted to southern California. 

PARANZELLA NET. 

The paranzella is the net chiefly used in deep water and bottom 
fishing on the California coast, especially by the large fishing com- 
panies operating with steam and power boats. This type of net (the 
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Italian word ‘‘paranzella’’ means a sloop or fishing boat propelled 
by sails, and this net was always used with such boats) has been in use 
on the Mediterranean for along period. It is said to have been intro- 
duced in California in 1876. It is a heavy and strongly constructed 
net, intended for dragging the bottom in a manner similar to the 
otter trawl, although it is of quite different make. It proves an 
efficient means of taking fish. 

There is no strict uniformity in the method of construction. The 
differences are, however, relatively slight, and the type is constant. 
The nets differ in length from 25 to 35 fathoms and in form according 
to the use to be made of them and -individual fancy. They are 
made in several sections or “‘ pieces,” varying from four to eight. 

The net illustrated (fig. 2) and on which the discussion is based is 
the true type of the paranzella and has eight pieces. ‘The first, the 
wings, which are 150 meshes (3-inch) in length by 300 in width, are 
made of No. 9 or 12 cotton twine. The wings are ofter! more ex- 
tended, if it is desired to obtain greater sweep, and may reach con- 
siderable length. The second piece is 200 meshes (23-inch) in length 
by 300 in width, of No. 9 twine. The third is 100 meshes in length 
(24-inch) by 250 in width, of No. 12 twine. The fourth is 60 meshes 
in length (23-inch) by 225 in width, of No. 18 twine. The fifth is 
18 or 20 meshes (31 or 34 inch) in length by 270 in width, of No. 42 
or 60 twine, and is practically a portion of the bunt. Many nets 
omit this piece entirely. The sixth piece forms the bag, or bunt, 
proper. It is 60 meshes (4-inch) in length by 220 in width, of No. 
84 twine. Sometimes the top is made of 34-inch mesh, No. 42 
twine, while the sides and bottom are 4-inch mesh, of No. 84 twine 
or rope. The other pieces are the ques (scagnetto, in Italian) which 
serve to strengthen the net, and especially to help carry the weight 
of the bag. The top que is 62 meshes (4-inch) wide at the front 
end, tapering to 30 meshes at the back end, reduction being made at 
the center, 9 fathoms long. The bottom que is 42 meshes (8-inch) 
wide in front, tapering to 30 meshes at the other end, reduction 
being made in the center, and is 8 fathoms long, No. 64 twine being 
used for both ques. It will be noted that the bottom que is about 
a fathom behind the top que. 

The head of the top que is attached to the rope (34-inch soft 
manila, which carries the wings and takes the strain of the net) in a 
special manner, as illustrated in the drawing of the net. It does not 
follow the curve, but its end is straight and is lashed to the rope 
(using No. 60 or 84 twine), gradually lengthening at the sides of the 
que to accommodate the curve. Two meshes are picked up by the 
needle, an overhand knot is made in them, and the lashing led to the 
rope, when three round turns are taken and fastened. 

A crown of about 20 corks, graduated in size, is sometimes attached 
to the front end of the top que to assist in sustaining it when the 
strain is expected to be heavy. 

For convenience in removing the fish from the bag, either two or 
three openings, or ‘‘doors,” are left in the top. These are 20 or 
more meshes in length and are trimmed with 1 or 14 inch manila 
rope and lashed together with No. 9 or No. 12 thread rope. There is 
also a bottom, or end, door to the bag, trimmed as the others. It is 
closer to the bottom of the net than to the top. 
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The cork line is about 35 fathoms long, of 14-inch manila rope. — [t 
carries about 35 corks on each side. These corks are either round or 
oval and are about 6 inches in diameter, perforated in the center for 
reeving on the line. 

The lead line, which really carries the weight and strain of the 
whole net, is of soft manila, and varies in circumference from 34 to 
44 inches, according to size of net and preference of maker. The 
lead line bounds not only the longitudinal bottom of the net, but 
likewise the entire four dios of the end of the bunt, thus giving great 
strength and lifting power to that part. It is also practically con- 
tinuous over the front of the net, being carried along the lower sides 
of the wings to the towing bar, and thence around the top of the 
wings and front, or top que, and of the net, making a complete 
circuit. Sometimes the portion bounding the upper sides of the 
wings and top que is a half inch or so less circumference (of soft 
manila) than the lead line proper. This upper portion of the line 
carries 6 or 8 wooden thimbles to the side, similar to those on the 
lead line, though generally more rounded in shape. These are in- 
tended to prevent chafing when the net is hoisted aboard. 

The lead line proper carries 6 to 10 leads on each side. These 
leads weigh 1 pound each. They come in flat pieces and are beaten 
into place about the line. (Some fishermen say that leads are not 
necessary at all, as the weight of the net holds it well at the bottom.) 
In addition there are on each side 4 wooden thimbles about 8 inches 
long. They are turned in two pieces to fit the rope and are lashed 
about it. Their purpose is to lessen the chafing. 

The towing bar is about 24 inches in length by 2 inches in diameter, 
of pine or hardwood. For details of the method of its use, and also 
for the method by which the weight and strain of the net is taken at 
the towing end, reference is directed to the illustration. The ring by 
which the net head is attached to the towing bar hangs about 6 feet 
behind the bar. 

The net is hung from the cork line by lashings, or seizings, at inter- 
vals of either three or four meshes, according to expected strain, 
and the loops are allowed to fall about 6 inches below the cork line. 

From the front top corners of the bag two 60-fathom, 44-inch 
hard manila ropes are attached. These are led to the winch when 
the net is being hauled, in order to carry the weight of the bag with 
its load of fish. Two 5-fathom ropes of the same size, or some- 
times 34-inch, are attached to the top back corners of the bag, and 
when it is desired to hoist the bag on board these are bent onto the 
60-fathom ropes at the front end of the bag, which is thus hoisted 
from its four corners. 

The fish are taken from the net through the doors with a heavy 
scoop net of 24 or 3 feet diameter, with strong wooden handle. 
These scoops are sometimes so heavy that it requires two men to 
operate them. 

The net is towed by two 60-foot, or more, seagoing fishing boats. 
The towing lines or warps are of 34-inch hard manila 700 or 800 
fathoms in length. 

Operations are carried on in the following manner: When it has 
been determined by sounding that a suitable bottom has been found, 
the boat which carries the net slows down. The other boat comes 
alongside and passes its towing line to the first. This is attached 



12 FISHERY INDUSTRIES OF THE UNITED STATES. 

to one wing of the net. The boats then separate, the net is shot, 
and they begin paying out their respective warps through special 
shackles at the stern. After 50 or 60 fathoms have passed out an 
iron weight, or sinker, weighing 25 to 35 pounds is attached to each 
line, in order to sink the net, and the remainder of the rope, 450 or 
500 fathoms, is payed out. The towing speed varies from 24 to 4 
knots per hour. The opening in the net is about 12 fathoms from 
one towing bar to the other. Ordinarily the boats tow about 800 
feet apart. In stormy weather this distance is somewhat reduced, 
and in fine weather is extended. 

In some instances fishermen prefer to purchase the bunt of their 
nets ready-made, in which case it is usually made by machinery. 
Sometimes, also, other parts of the net are purchased. A figure- 
eight Knot is generally used in machine-made nets, but the parts 
made by hand are almost always made with the customary fisher- 
man’s knot. The iulustration is not drawn to scale. 

LAMPARA NET. 

This net originated in the Mediterranean, where it has long been 
in use. It is said to have been brought to California about 19900. 
The lampara is so called from the Italian word “Jampo,’’ meaning 
lightning, because used chiefly in taking sardines, anchovies, and 
other small fishes which move with great quickness in the water, 
flashing as they swim. ‘These fish are usually taken at night, in the 
“dark of the moon,” since by day, or even on moonlight nights, 
they see the nets and avoid them. The lampara differs from the 
paranzella in that it is intended to take fish at the surface or at but 
a short distance below, while the paranzella is dragged on the bottom. 

Although the lampara nets are used chiefly for taking sardines 
and other small fish, especially for bait, some nets of large dimen- 
sions—up to 2,000 feet in length by 150 in depth—have been con- 
structed of strong, heavy twine for the capture of larger fish, such as 
sea bass, barracuda, yellowtail, ete. In these cases the range of 
size of mesh may vary from 2-inch stretched mesh in the bag to 
20-inch at end of wings. So far, however, such nets have not proved 
a general success, as they are awkward to handle on account of 
their large size, and the fish captured in them are so powerful that 
they often tear the net. 

The accompanying drawing (fig. 3) and description of the lampara 
net are based on information supplied by E. M. Nielsen, assistant to 
the California Fish and Game Commission at Monterey, and were 
taken from a net of average size and make owned by a local fisherman. 

Referring to figure 3 and its legend, it will be noted that section 3 
is of heavy netting to withstand wear and tear when the fish are 
taken out of the net and section 4 acts as a wall to prevent the 
fish from escaping. Section 5 is light and of small mesh so that the 
fish do not gill init; the net is usually fished in the dark of the moon, 
and the phosphorescence in the water tends to deflect the fish from 
the wings backward toward the bag of the net. The lead line is 
$-inch diameter hemp rope and carries lead weights to a weight of 
about 150 pounds, the leads being about 18 inches apart. 
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The lampara net is made of cotton twine and may be operated 
either with one large boat or with two boats. The operation with 
one boat is carried out as follows: When a school of fish is located, 
one end of the net is thrown out with a buoy attached, sometimes 
anchored; then the boat is pulled around the fish in a circle, paying 
out the net until the boat is back to the buoy from which it started. 
Then an anchor is generally put over the side away from the net to 
hold the boat off. Then the fishermen start hhauline both ends of 
the net from the bow and the stern, until the bag is hauled up along- 
side. After getting the wings into the boat and the bag alongside, 
the fish are dipped out into the well or box. The net is then over- 
hauled and made ready for another lay. From three to five men are 
required to operate in this way. 
When two boats are used, the bag is dropped first; then the fish 

are circled by the boats pulling in opposite directions, paying out the 
coiled net until they meet, passing one another, one end of the net 
being passed over the other and the boats anchored. The wings 
are crossed while the net is being hauled in. The bag is thus hauled 
up between the boats, when the fish are taken out. Six to eight 
men are required to operate in this way. 
A modification of the lampara has sometimes been used of late, 

consisting of a purse, or semipurse attachment. It is in all respects 
a lampara net except that a purse line is added to the bunt of the 
net, which enables the operators to pull the lead line in more quickly 
after the net is partly in, thus impounding the fish in the bunt of 
the net. It is Heed that by this device it is easier to catch the 
fish in the daytime without their sounding and getting under the 
net when operating in deep water. A shallower net may be used, 
thus making its operation quicker and more economical. This 
device has not, however, been generally adopted. 

HERRING GILL NET. 

The herring gill net used in San Francisco Bay, Calif., is usually 
about 50 fathoms in length by 2in depth. Itis made of 2-inch mesh, 
2-ply cotton twine. The top strip of meshes, 3 or 4 inches wide, 
abutting the cork line, is made of 4 or 5 ply twine to give it greater 
strength. The cork line is one-half inch diameter manila, with corks, 
2 inches in diameter, at intervals of 2 feet. The lead line is three- 
eighths-inch manila, and the leads, weighing about 4 ounces, are 3 
feet apart. The net is operated from one boat and is handled by 
twomen. These nets are generally purchased ready-made. 

SMELT NET. 

Smelt nets in use on San Francisco Bay are usually made of linen 
twine. They are 28 to 30 fathoms long by 10 to 12 feet in depth and 
are constructed of 14or2inchmesh. In other respects they resemble 
the herring nets. 

TRAMMEL NET. 

A three-web.trammel net observed in use in southern California 
was 200 fathoms long by 24 deep. The small web. was of 74-inch 
mesh, and the large outside webs of 18-inch mesh. 
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DEVELOPMENT OF IMPROVEMENTS IN METHODS OF HANDLING, DIS- 
TRIBUTING, AND MARKETING. 

FRESH FISH. 

One of the most important means for increasing the consumption 
of fish is to supply the consumer with a product closely approxi- 
mating the quality of the fish as taken from the water. This necessi- 
tate§ reducing the amount of deterioration from ‘‘catch’”’ to consumer 
toaminimum. Considering the length of time that elapses after the 
fish are taken from the water until they reach the consumer, some 
deterioration is inevitable, but that a marked degree of improvement 
in reducing the amount can be made is undoubtedly possible. With 
such improvement many persons who now enjoy freshly caught fish, 
but who rarely buy ‘“‘fresh”’ fish in the market, will be added to the 
list of regular consumers. As deterioration sets in as soon as the fish 
are dead, the first step is to improve methods of handling the fish on 
boat or vessel and at the points of distribution. 

It is important to handle fish with the greatest possible care, to 
avoid bruising or forking them, and toavoid warmth. Fish should be 
handled with the same care as fruits; they should not be forked, 
bruised, tread on, thrown about needlessly and roughly, or piled too 
deeply in boat, box, or barrel. Failure to observe these precautions 
will cause spoilage just as the spoilage of fruits is hastened by similar 
treatment. The temperature of fish is about the same as that of the 
water in which they hve usually slightly higher. Fish taken from 
warm water will therefore spoil more quickly than if taken from cold 
water. The warmer the water is the greater the care required to 
preventspoilage. If the fish taken from warm water are piled deeply 
it is but natural that the temperature of the mass will vordly begin 
to rise, with resultant spoilage. It is therefore important to keep 
the fish away from warmth and to cool fish taken from warm water as 
quickly as possible. 

The Bureau has impressed upon those in the fisheries the impor- 
tance of avoiding the use of fork or pew as far as practicable, using 
where necessary only a one-tined fork and forking the fish in the hea 
instead of the body, and has encouraged the installation of precooling 
devices to remove the body heat of the fish as speedily as practicable. 
It is believed that a cold brine circulatory system of an adaptation of 
the system of freezing fish in brine may be worked out for use on 
vessels or boats. In fact, some experiments have already been made 
to this end by those in the fisheries. 

There is fully as great if not greater need for improving methods of 
distribution and the handling of the fish in the retail markets. The 
shipper should consider the advantages of packing the fish in shallow 
boxes instead of in barrels; and the retailer, in view of the length of 
time that has elapsed since the fish were caught, should observe every 
precaution which will retard deterioration as well as offer the fish for 
sale in an attractive manner and amid sanitary surroundings. 

KIPPERED FISH. 

The preservation of fish by smoking is a very ancient and widely 
known practice. The products preserved in this manner are among 
the tastiest of foods. The necessity for marketing the product 
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within a short period of time has restricted the volume of production 
and confined the practice largely to the centers of consumption. To 
minimize these difficulties the canning of the smoked fish has received 
greater attention in recent years, much of the product being labeled 
as kippered fish. In the preparation of such fish a variety of practices 
have sprung up. For example, of 10 packs recently examined, in 1 
pack the fish were split through the back, in 2 they were unsplit, and 
in the remaining 7 they were cut lengthwise into separate sections. 
Nine packs contained headless fish; one, tailless. In Service and 
Regulatory Announcements No. 26 of the Bureau of Chemistry, 
issued December 30, 1920, the following tentative definitions are 
recognized by that bureau: 

Kipper.—A fish which has been split through the back from tail to head, eviscerated, 
lightly salted, and lightly smoked. Example, kippered herring. Kipper unsplit.— 
A fish which has been headed and eviscerated (but not split), lightly salted, and 
lightly smoked. Example, kippered herring unsplit. 

The characteristic appearance of kippered herring and bloater 
herring as prepared for the smoked fish market are shown in figure 4. 

INCREASING THE USE OF FISH AS FOOD. 

A summary of the conditions affecting the marketing of fish has 
been given in the introduction to the present report and attention 
called to the handicaps under which the Bureau has labored in meeting 
the menacing situation which confronted the industry. Efforts to 
obtain additional funds for demonstrations in fish cookery and similar 
activities were unavailing and the Bureau’s activities were limited 
almost wholly to the issuance of helpful economic circulars and 
placards and to furnishing informative matter. 

THE HADDOCK. 

With the recent increase in the number of trawlers operating in 
the New England fisheries, there has been a large increase in the 
catch of haddock, resulting in the production of this species in excess 
of the market demand. ‘To illustrate, the vessel landings at Boston 
and Gloucester for the three-year period 1918 to 1920 increased about 
50 per cent in comparison with the period 1908 to 1910, and for 
Boston, Gloucester, and Portland, the landings in 1920 were nearly 
30 per cent greater than in 1916, while the increase in the price to 
the fishermen was but $0.006 per pound. The landings of the vessel 
fisheries at these ports in 1920 amounted to 73,345,581 pounds. 

The Bureau has issued a placard and a small cookbook ? recom- 
mending the use of this fish. In this economic circular attention is 
called to the fact that the haddock is abundant on the great fishing 
banks which stretch from Cape Cod to Newfoundland, and at certain 
seasons frequents the shores; that it is a relative of the cod, one of 
the “‘dry”’ fishes, and possesses many of the same qualities, the 
average constituents of the two fishes, based on a number of analyses, 
being as follows: 

Proteins.| Fats. Ash. Water. 

Per cent. | Per cent. | Per cent. | Per cent. 
LAG COCK Rae a ee are Sree Ses re ee Se et oe ee 17.10 0. 26 125 81. 39 
Od S02 eae Bs Mae Pear ORT A FE Es EE AY SS Sa OEE A pg OBS TD 16. 00 .30 1. 24 82. 46 

2 Moore, H. F.: The Haddock: One of the Best Salt-water Fishes. With Recipes for Cooking It. Bureau 
of Fisheries Economic Circular No. 47, 8 p., issued Aug. 18, 1920. Washington. 
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FROZEN FISH. 

Freezing conserves fish in times of abundance and cheapness for 
use in times of scarcity. As a rule fish are now frozen under excel- 
lent conditions, usually within a short time after they are caught. 
If perfectly fresh when frozen, if properly stored, handled, and pre- 
ared for the table, they are often superior in quality, texture, and 

Ehalode to fresh fish shipped long distances packed in ice. Some of 
the important species frozen are whiting, halibut, cod, hake, haddock, 
pollock, cisecoes, salmon, mackerel, sablefish, squeteague, smelts, 
whitefish, lake trout, butterfish, croakers, shad, and yellow pike. 

As an aid to increasing the consumption of frozen fish and removing 
certain prejudices, the Bureau has issued a poster and leaflet recom- 
mending this commodity. The leaflet stresses the importance of 
keeping frozen fish at a low temperature until used for food and of 
never thawing and refreezing or subjecting them to rises in tempera- 
ture or bruising, and emphasizes the necessity of buying them frozen 
and placing them in an ice box or cool place for thawing before 
cooking. For statistics of the holdings of frozen fish by species and 
by months in 1920, see page 52. 

TECHNOLOGICAL INVESTIGATIONS. 

The small appropriation granted for the fiscal year beginning July 
1, 1920, has made it impossible to conduct regular investigations in 
this field, limiting the work mainly to a review of literature of 
methods which will be helpful in future investigations and to certain 
minor activities which could be done at little expense. Appreciating 
the importance of the technological investigations in progress at the 
experimental plant at San Pedro to the fisheries of the Pacific coast, 
the California Fish and Game Commission has taken over the labora- 
tory and is operating it for the current fiscal year. 

SALTING RIVER HERRING. 

The technological investigations of the basic principles governing 
the salting of fish which have been described in previous reports have 
revealed the possibilities of effecting certain refinements and improve- 
ments in common practice, of salting fish at higher temperatures and 
therefore in warm climates and of producing a product superior to 
much of that now marketed. In order to give practical application 

_ to the results, arrangements were made to initiate the salting of fish 
at points in Florida where previous attempts by usual methods had 
failed. A practical salter of long experience was employed, given 
instructions and opportunity to try out these improvements in the 
Bureau’s Fishery Products Laboratory, and detailed to Welaka, Fla., 
for Eas local fishermen desirous of giving such methods a 
trial. 

At Welaka the run of river herring lasts from about January 1 to 
March 15. During the early part of the season the catch is marketed 
without difficulty, but later when the fish appear at more northern 
points the demand diminishes and the price falls to a point at which 
it is unprofitable to continue fishing. The possibility of salting the 
fish taken at this period was welcomed by the local fishermen. 

52025°—21 2 
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The instructions given resulted in the successful salting of 80,000 
fish, and purchasers of the fish expressed a high appreciation of the 
quality of the product. Plans were developed for establishing local 
markets for the fish and for conducting the work on a large com- 
mercial scale. 
A paper® by the Bureau’s technologist, H. F. Taylor, has been pub- 

lished by the Bureau for the use of fish salters, and it points out the 
practical application of the principles developed by work in this field. 
These include the careful handling of fish Herons salting; thorough 
cleaning, especially the removal of all blood; the use of salt of a high 
degree of purity; and the application of salt in the dry condition. 

REFRIGERATION OF FISH. 

To supply authoritative technical data bearmg on the refrigera- 
tion of fish, the relative merits of freezing fish in air and in brine 
and the lke, the Bureau has assembled necessary equipment in- 
cluding electrical measuring apparatus. Lack of funds and the loss 
of technological workers have prevented the prosecution of this 
investigation. The demand for the Bureau’s data on refrigeration, 
came d freezing in brine by the various processes, has been 
eavy and it is believed has been highly appreciated by the trade. 

Practical application of the principles in the precooling and freezing 
of fish have been made and give promise of effecting important 
advances in the distribution of fish of excellent quality. The possi- 
bilities of precooling the catch as taken by the fishin vessels merit 
serious consideration. A number of demonstrations of brine freezing 
have been made by the Bureau during the year. As a result of 
demonstrations given for the benefit of representatives of the Bureau 
of Plant Industry, that bureau has made provision for the applica- 
tion of this method to the freezing of fruits and vegetables and is 
conducting investigations in its particular field. 

CANNING OF PACIFIC COAST FISHES. 

When the Bureau equipped its small experimental canning labora- 
tory in southern California, one of the more pressing lines of investiga- 
tion was the development of satisfactory methods of canning little 
utilized fishes to render available larger quantities of protein food and 
conserve meat. As a result much attention was given to the possi- 
bilities of developing suitable methods for canning such fishes as 
mackerel, bonito, barracuda, sea bass, and smelts and to improving 
the packs of pilchard, tuna, and yellowtail. Several hundred packs 
were put up and held in storage for examination periodically, and in a 
few cases methods which appeared unusually promising and for which 
there was an immediate demand have been released. The results of 
this work are being prepared for publication. With the lessening of 
the demand for greatly increasing production and in view of the under- 
consumption of fish and difficulties of marketing not only new fishes, 
but staple varieties, in recent months the laboratory has concerned 
intself with the more important work of developing standard methods 

3 Taylor, Harden F.: Improvements in Process of Salting River Herring, Especially: Adapted to Warm 
Climates. peepee II, Report, U. S. Commissioner of Fisheries for 1921, 7 p., B. F. Doc. 903. Wash- 
ington, 1921. 
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of canning the usual species which will yield standard packs and to 
the solution of the practical problems of the canners. For example, it 
is making a caratul investigation of the possibilities of recovering the 
fry bath oil and of keeping it free from the objectionable substances 
acquired by continued use. This problem is much more complex 
than was anticipated when the work was undertaken and, if it can be 
solved, it will be of marked value to the industry. 

PRESERVATION OF FISH NETS. 

Most of the investigations in the preservation of nets have been 
made in Norway, very little investigation or experimentation being 
noted in the fishery or scientific journals in other countries. This 
important means of economizing in the expense of nets appears to 
have been largely neglected in the United States, the principal 
reservative used being tar, which can be used only for the coarser 

Sits of nets. As the fishing gear employed by our fishermen repre- 
sents an investment in excess of 15 million dollars, a large part of 
which is in twine, and in view of the increased cost of such netting, 
the importance of lengthening the life of such gear will be appreciated. 
To contribute to this end, a paper on the subject has been prepared,‘ 
reviewing the literature of the subject, presenting the fundamental 
principles so far as they are known, and giving for use those recipes 
which, from a chemical standpoint, seem best calculated to serve 
their purpose. In addition provision is being made for the conduct 
of additional tests for the purpose of affording still further aid to ovr 
fishermen. 

INCREASING THE USE OF BY-PRODUCTS OF FISHERIES. 

Although the Bureau’s activities in this field during the year were 
practically confined to suggestions through correspondence or by 
personal visits, the results achieved have been exceedingly gratifying 
and important progress is to be noted in the saving of fish waste, 
the manufacture of fish meal, the production of fish enenae and the 
utilization of fish scales. The decline in value of fish oil and scrap to 
prewar levels wiil undoubtedly affect operations in 1921. 

FISH OILS. 

By converting the figures published by the Bureau of the Census 
in Animal and Tegetable Fats and Oils for calendar years 1919 and 
1920, on the basis of 74 pounds to the gallon, the production of fish 
ous in gallons in 1920 was as follows: Menhaden oil, 3,676,453; 
whale oil, 3,073,574; sperm oil, 416,737; herring oil, 380,379; cod 
and cod-liver oil, 196,108; and all other, including marine animals, 
1,060,322; a total of 8,803,574. On the basis of reports from the 
Pacific Coast States and Alaska, the production of fich oils in 1920 
approximated 3,066,000 gallons. 

mports of fish oils entered for consumption for the calendar year 
1919 amounted to 2,599,072 gallons, valued at $2,928,993. This 

4 Taylor, Harden F.: Preservation of Fish Nets. pendix IV, Report, U. S. Commissioner of Fisheries 
for 1920, 35 p., 1 fig., B. F. Doc. 898. Washington, 1921. 
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amount includes cod oil, 1,152,252 gallons, valued at $1,107,221; cod- 
liver oil, 235,805 gallons, valued at $665,080; herring and other fish 
oils, 542,112 gallons, valued at $437,836; seal oil, 23,121 gallons, valued 
at $21,598; sperm oil, 124,747 gallons, valued at $124,511; and 
other whale aL 521,035 gallons, valued at $572,747. The exports 
of fish oils in 1919 amounted to 1,085,551 gallons, valued at $976,831. 
Of this amount 526,980 gallons; valued at $401,466 went to England; 
409,122 gallons, valued at $353,221 to Scotland; and 59,722 gallons, 
valued at $70,309 to Canada. 

FISH SCRAP AND MEAL. 

The estimated production of fish and whale scrap and meal in 
1920 was 130,000 tons, a material increase over previous years. Of 
this amount, 16,898 ° tons are credited to the Pacific Coast States 
and Alaska. On the west coast, as a result of the heavy demand for 
fertilizer material, more than the usual amount of scrap was used for 
this purpose. In the menhaden industry of the Atlantic coast, the 
value of the Bureau’s assistance in encouraging the production of 
fish meal has been greatly appreciated. At least 5,000 tons of meal 
was turned out by the producers in 1920 and considerable quantities 
of unground scrap are reported as sold to manufacturers interested in 
supplying stock feeds. The Bureau of Animal Industry of the De- 
partment of Agriculture has continued its hog-feeding tests, using 
various fish meals, and samples have been supplied to some 15 State 
experiment stations with satisfactory results. The experiments in 
progress include the feeding of meal of high oil content, samples 
without removal of natural oil with additional oil added, and meal 
made from decomposed fish. If these tests yield satisfactory results, 
the producers of fish meal should be reasonably assured of markets 
for their product as soon as the farmers have become acquainted 
with the merits of this commodity. The whaling companies have 
recently expressed an interest in the manufacture of whale meal 
and have provided material for a feeding test. 

Considerable quantities of fish waste and waste fish incident to the 
New England fisheries remain unutilized, and in some cases its dis- 
ee is an item of no little expense to the producer. Lack of a regu- 
ar supply makes the operation of the larger reduction plants 1m- 
practicable, and the smaller plants appear to be not wholly satisfac- 
tory for the proper reduction of some of the raw materials in greatest 
abundance. The Bureau appreciates the need of solving the prob- 
lems of this field and hopes to be in position to take them up in the 
near future. 

FISH LEATHER. 

Notwithstanding the increase in the usual supplies of materials for 
tanning into leather, the possibilities of employing the hides of 
sharks and other ene aquatic animals continues to attract 
attention, and the number of inquiries for detailed information is 
large. Several companies are interested in developing the industry 
and in the establishment of fisheries for these forms. The Bureau of 

5 See Pacific Fisherman Yearbook, January, 1921, p. 105-106. 
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Standards is continuing its mvestigations of the characteristics and 
qualities of these leathers. One sample of shark leather possessed a 
tensile strength in excess of 6,500 pounds per square inch exceeding 
that of calfskin tested. Wearing tests of shoes are also being made. 
For this purpose 14 pairs of shoes, one shoe of each pair of shark 
leather and its mate of calfskin; seven pairs of shoes, one of porpoise 
and mate of side leather; and two pairs of shoes, one shoe of whale 
leather and mate of calfskin, are being used. It is assured that 
leather of good quality can be made from shark hides, and ready mar- 
kets thus far have been found for good grades. There is need for 
more attention to the subject of quantity-production, to the trial of 
small, easily movable reduction plants to care for the oil, scrap, and 
fins, and to developing the interest of fishermen to save and utilize 
their catch of sharks. A report is being prepared covering the 
investigations in this field. 

SHARK FINS. 

There is an apparent demand for a much larger supply of dried 
shark fins. San Francisco is the center of the industry in the United 
States, the receipts at that port amounting to about 5 tons per 
month. Much the larger portion is imported from the west coast of 
Mexico, the balance being received from California points and a few 
shipments from the Atlantic coast. The Chinese merchants are the 
largest buyers and export the bulk of the material to China, the 
balance being absorbed by the local trade. 

Unlike conditions in the principal oriental markets, very little 
distinction as to the species of sharks from which the fins are taken is 
made, provided the fins are of good size, properly trimmed and cured. 
The fin should be cut off at the body, with all fleshy parts trimmed 
off, leaving only the true fin. The marketable fins are the dorsal on 
the back, the pectorals or anterior paired fins, and the anal. The 
large dorsal is preferred, while the caudal or tail is worthless. The 
fins must be at least 6 inches long, and those ranging from 8 to 14 
inches are preferred. 

for curing the fins should be thoroughly dried in the sun without 
salt or other treatment, then packed, preferably in cases or barrels 
weighing about 250 pounds, or put up in sacks to weigh 150 or 200 
pounds. Choice grades haye commanded as high as 65 to 75 cents 
per pound, but fins badly cured, improperly trimmed, etc., command 
much less. 

PEARL ESSENCE OR FISH SCALE ESSENCE. 

The art of using the silvery pigment from fish scales for ornamental 
purposes is said to have been discovered by the Chinese. In 1680 
artificial pearls were first made in western Europe by Jacquin, a 
rosary maker in Paris, and the trade has been largely conducted in 
France, Germany, and Italy. The silvery coating of the scales of 
certain fishes, freed from organic matter and eomposed of minute, 
oblong bodies which en masse under suitable conditions supply an 
iridescent effect, is employed for the purpose. This material is 
known as essence d’orient, pearl essence, or fish-scale essence. In 
the manufacture of the artificial pearls the inner wall of the thin 
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glass spheres is coated with this essence and the cavity filled with a 
hard ae wax. 

In the past the best seales for the purpose were obtained from one 
of the cyprinid fishes of Europe. The supply of pearl essence was 
curtailed by the outbreak of the Great War, and in 1915 and 1916 
numerous inquiries were received by the Bureau concerning the 
fishes from whose scales the essence could be prepared and details of 
manufacture of the essence and of artificial pearls. Such informa- 
tion as could be found was supplied, and some experiments were 
made with the scales of native fishes. Promising samples, although 
never free from color, were made from the scales of the alewife, or 
river herring. After treating the scales with ammonia the lustrous 
particles were separated out by centrifugation. Samples submitted 
to American representatives of Parisian pearl manufacturers were 
pronounced off color and lacking in luster. Later one of the Bureau’s 
technologists made some additional experiments, including the diges- 
tion of the proteinaceous material, leaving the lustrous particles and 
a pearly suspension produced, but the results were not wholly satis- 
factory. At about this time others had succeeded in making pearl 
essence from the scales of native fishes and the experiments were 
discontinued for more important investigations. According to report 
the scales of the alewife, or river herring, sea herring, and shad are 
employed. The scales are agitated in an ammonia solution and the 
lustrous particles separated by straining the liquid through several 
cloths. The material produced is reported to be fully the equal of 
the imported essence for the manufacture of artificial pearls. The 
fishermen receive from 15 to 50 cents per pound for the scales, and 
considerable quantities are now being used for the purpose. 

NEW ENGLAND VESSEL FISHERIES, 

GENERAL STATISTICS. 

In the vessel fisheries centering at Boston and Gloucester, Mass., 
and Portland, Me., during the past year the number of trips and the 
catch were not so large as in the previous year, but there was a con- 
siderable increase in the total value of the products. There was a 
large increase in the products landed at Boston during the year, 
amounting to 14.67 per cent in quantity and 30.19 per cent in value, 
while at Gloucester tick was a decrease of 34.51 per cent in quantity 
and 31.93 per cent in value, and at Portland a decrease of 40.22 per 
cent in quantity and 8.60 per cent in value. Statistics of these 
fisheries Have been collected by the local agents and published in 
monthly bulletins showing by species and fishing grounds the quan- 
tities and values of fishery products landed by American and Cana- 
dian fishing vessels during the year at these ports. Two annual 
bulletins have been issued, one showing the catch by months and the 
other by fishing grounds. 

The fishing fleet at these ports during the calendar year 1920 
numbered 471 sail, steam, and gasoline screw vessels, including 41 
American and 3 Canadian steam trawlers. These vessels landed at 
Boston 3,342 trips, aggregating 118,558,902 pounds of fish, valued 
at $6,136,569; at Gloucester, 2,381 trips, aggregating 46,740,296 
pounds, valued at $1,460,336; and at Portland, 1,883 trips, aggre- 
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gating 12,981,503 pounds, valued at $630,108. The total for the 
three ports amounted to 7,606 trips, aggregating 178,280,701 pounds 
of fresh and salted fish, having a value to the fishermen of $8,227,013. 
This total includes 54 trips, 43 at Boston, 1 at Gloucester, and 10 at 
Portland, landed by 18 Canadian fishing vessels, amounting to 
2,588,218 pounds of fish, valued at $119,028. Of this quantity, 
1,308,774 pounds, valued at $62,147, were landed at Boston; 271,580 
pounds, valued at $13,606, at Gloucester; and 1,007,864 pounds, 
valued at $43,275, at Portland. There was an increase of 9 vessels 
and 15 trips, but a decrease of 707,929 pounds in the quantity of 
fish fended: with an increase of $12,767 in the value, as compared 
with the previous year. These fish were landed in accordance with 
an arrangement with the Canadian Government as an emergency 
war measure granting reciprocal privileges to fishing vessels, by 
which Canadian fishing vessels were permitted to land their fares at 
American ports direct from the fishing grounds. Canadian vessels 
began to utilize this privilege in April, 1918, and the arrangement is 
still in operation. 

Compared with the previous year there was a decrease of 663 
trips, or 8.01 per cent, in the total number landed by the fishing 
fleet at Boston, Gloucester, and Portland, and of 18,200,569 pounds, 
or 9.26 per cent, in the quantity, with an increase of $678,630, or 
8.99 per cent, in the value of the products landed. The only im- 
portant species showing an increase in both quantity and value 
were nalithnt mackerel, and swordfish. The catch of halibut in- 
creased 1,674,669 pounds, or 79.19 per cent, in quantity, and $354,630, 
or 91.59 per cent, in value; the mackerel catch increased 1,580,525 
pounds, or 27.66 per cent, in quantity, and $215,852, or 39.44 per 
cent, in value; and the catch of swordfish increased 1,648,942 pounds, 
or 186.80 per cent, in quantity, and $281,834, or 132.71 per cent, in 
value. The catch of cod decreased 3,108,838 pounds, or 4.75 per 
cent, in quantity, but increased $54,456, or 2.10 per cent, in value; 
haddock decreased 7,436,708 pounds, or 8.99 per cent, in quantity, 
and $53,886, or 1.92 per cent, in value; pollock, 10,191,066 pounds, 
or 54.34 per cent, in quantity, and $118,387, or 31.11 per cent, in 
value; cusk, 208,459 pounds, or 10.10 per cent, in quantity, and 
$14,099, or 22.67 per cent, in value; and herring, 3,361,901 pounds, 
or 32.45 per cent, in quantity, and $73,487, or 30.64 per cent, in 
value. The catch of hake increased 381,880 pounds, or 8.80 per 
cent, in quantity, but decreased $27,177, or 15.01 per cent, in value. 
The catch of Newfoundland herring decreased 404,753 pounds, or 
11.55 per cent, in quantity, and $79,626, or 41.95 per cent, in value. 
There were no tilefish landed at Boston during the year. In the 
various other species combined there was an increase of 853,897 
pounds, or 20.66 per cent, in quantity, and of $60,368, or 37.85 per 
cent, in value. 

The following tables present in detail, by fishing grounds and by 
months, the products landed at Boston and Gloucester, Mass., and 
Portland, Me., by American and Canadian fishing vessels, for the 
calendar year 1920. The weights of fresh and salted fish given in 
these statistics represent the fish as landed from the vessels, and 
the values are those received by the fishermen. The grades, or 
sizes, given for certain species are those recognized in the trade. 
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The fishery products landed at Boston and Gloucester, Mass., and 
Portland, Me., by fishing vessels each year are taken principally 
from fishing grounds lying off the coast of the United States. In 
the calendar year 1920, 78.88 per cent of the quantity and 79 per 
cent of the value of the catch landed by American and Canadian 
fishing vessels were taken from these grounds; 3.35 per cent of the 
quantity and 4.63 per cent of the value, consisting largely of herring, 
from fishing banks off the coast of Newfoundland, and 17.75 per cent 
of the quantity and 16.36 per cent of the value from fishing grounds 
off the Canadian Provinces. Newfoundland herring constituted 1.73 
per cent of the quantity and 1.33 per cent of the value of the fishery 
products landed at these ports during the year. The herring were 
taken from the treaty coast of Newfoundland, and the cod, haddock, 
hake, halibut, and other species from that region were obtained 
from fishing banks on the high seas. _ All fish caught by American fish- 
ing vessels off the coast of the Canadian Provinces were from offshore 
fishing grounds. The catch from each of these regions is given in 
detail in the following table: 

QUANTITY AND VALUE OF Fish LANDED BY AMERICAN AND CANADIAN FISHING VEs- 
SELS AT BostoN AND GLOUCESTER, MAss., AND PORTLAND, ME., In 1920, From 
FIsHING GROUNDS OFF THE COAST OF THE UNiTED States, NEWFOUNDLAND, AND 
CANADIAN PROVINCES. 

Species. United States. Newfoundland. Canadien Total. 

Cod: Pounds. | Value. | Pounds.| Value.| Pounds.| Value. | Pounds. Value. 
Wires hers se sey ee see 38, 032, 530) $1, 802, 329/1, 056, 142) $32, 010|19, 318, 495) $597, 081) 58, 407, 167/$2, 431, 420 
Saltece st seem iee 5 oe 135, 900 7,020) 510,480) 29,529} 3,212,035) 169,668} 3,858,415) 206,217 

Haddock 
IHIreshe se aeteccce eos 70, 576, 671| 2,594,729} 15,086 257| 4,643,277) 143,728) 75, 235, 034) 2,738,714 
Salted eta) ecko lace accete aleiion||icisiemnioeiiee 9, 750: 297 34, 693 1,041 44, 443 1,338 

Hake: 
BTeSH ace sc cee ets 4,207,942} 143,136) 134,415) 2,521) 323,765 6,785| 4,666,122) 152,442 
Salted: 228.7 Sase22 2 282 10} 25,785 724 29, 167 700) 55, 234 1, 434 

Pollock | 
RECS es fede ce: as 8,065,206) 245,375] 29,135] 5,615) 444,525] 10,495] 8, 538,866, 261,485 
Saltedsceessseseess ues 2, 885 86 2,005 60, 17, 145 497 22, 035 643 

Cusk: 
fereshilate teak. seis cee 1,253,961} 35,827] 49,065 927| 546,100] 11,078} 1,849,126) 47,832 
Saltedia cusses sl agee 502 14! 2,765 97 2,346 127 5, 618 238 

Halibut: 
Tesh esate eee sacs s 1,619,978] 328, O71 1, 048, 314) 198, 164' 1,099,302) 213,201) 3,767,594) 739, 436 
Salted aq eee 7, 000 700, 4,476 566 10, 260 1,119 21, 736 2, 385 

Mackerel: | 
IRTROSHIN S20 token siege cise 5,045,201 9 500,590 |seteecciee leeeeaee 1,239,328} 120,714) 6,284,529) 671,310 
Salteds: o.22 504 achee 345, 305 34,927). -. sec nlelssmennna| 663, 887; 56,857) 1, 009, 192, 91,784 

Herring | | 
Mireshits 5. ssens bien 3 3,900,960/ 56, 144)......... wt SAREE eee Ra Fath a 3,900,960 56, 144 
SMe ee eee eee ee|seeosoedosa bodosscosa BHOt Olea) Ul) Wby{ ose od isoneie ---| 3,097,024) 110,157 

Swordfish: Fresh....... 2,471,837} 481,399) 751 203 59,081; 12,600) 2,531,669). 494,202 
Miscellaneous: Fresh...| 4,973,397} 219, 458, 70 2| 12, 475 372| 4,985,942' 219, 832 

Motale. 2-222 weer 140, 639, 557| 6, 499, 821 5, 985, 263) 381, 129 31, 655, 881/1, 346, 063/178, 280, 701) 8, 227, 013 
| | 

SPECIES. 

coD. 

In 1920 the fishing fleet landing fish at Boston, Gloucester, and 
Portland was not quite so large as in the previous year. There were 
20 vessels in the salt-bank fishery, or 11 more than in the previous 
year, and 111 in the market fishery, the same number as in the 
previous year. These vessels landed their fares of cod and other 
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ground fish at these ports during the year, and large quantities of 
cod were also landed by vessels fishing on the shore grounds. The 
total catch of cod landed at these ports during the year was 62,265,- 
582 pounds, valued at $2,637,637, of which 58,407,167 pounds, 
valued at $2,431,420, were fresh, and 3,858,415 pounds, valued at 
$206,217, were salted. Cod ranked second among the various 
species landed. 

HADDOCK. 

The catch of haddock for the year ranked first in both quantity 
and value, exceeding that of cod by 13,013,895 pounds and $102,415. 
The quantity of haddock landed at these ports by fishing vessels 
during the year amounted to 75,279,477 pounds, valued at $2,740,052, 
all of which was fresh except 44,445 pounds, valued at $1,338. 
These fish were taken chiefly on Georges Banke and in South Channel, 
and the greater part of the catch, or 64,751,888 pounds, valued at 
$2,746,828, was landed at Boston. 

HAKE, 

The catch of hake amounted to 4,721,356 pounds, valued at 
$153,876, all landed fresh except 55,234 pounds, valued at $1,434; 
salted. There was an increase of 381,880 pounds, or 8.80 per cent, 
in the quantity, but a decrease of $27,177, or 15.01 per cent, in the 
value as compared with the previous year. The yield of this species 
has been comparatively small in recent years. 

POLLOCK, 

The catch of pollock amounted to 8,560,901 pounds, valued at 
$262,128, all landed fresh except 22,035 pounds, valued at $643, 
salted. This was the smallest catch of pollock in many years. 
There was a falling off in the catch of this species of over 10,000,000 
pounds as compared with the previous year. 

CUSK. 

The catch of cusk amounted to 1,854,739 pounds, valued at 
$48,070, all of which was fresh, except 5,613 pounds, valued at $238, 
salted. The yield was 200,000 pounds less than in the previous 
year. The catch of this species has declined considerably in recent 
years. 

HALIBUT. 

The quantity of halibut landed was 3,789,330 pounds, valued at 
$741,821, all of which was fresh except 21,736 pounds salted, valued 
at $2,385. There was an increase of 1,674,669 pounds in quantity 
and $354,630 in value as compared with the previous year. The 
catch was the largest taken in any year in the past five years. The 
next largest catch in this period was in 1916, when 3,458,765 pounds 
were landed at these ports. There has been a large increase in the 
receipts of halibut at Portland, which amounted in 1920 to 1,159,973 
ounds, the next largest in the past five years being 535,314 pounds 

in 1916. There has also been a large increase in the receipts of 
halibut at Boston in recent years, but a decrease in those at Gloucester. 
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MACKEREL. 

The total catch of fresh mackerel taken by the American fishing 
fleet in 1920 was 79,799 barrels, compared with 53,992 barrels in 
1919, an increase of 25,807 barrels. The total catch of salted mack- 
erel was 4,897 barrels, compared with 7,007 barrels the previous 
year, a decrease of 2,110 barrels. The quantity of mackerel landed 
at Boston, Gloucester, and Portland by the fishing fleet during the 
year was 7,293,721 pounds, valued at $763,094, of which 6,284,529 
pounds, valued at $671,310, were fresh, and 1,009,192 pounds, 
valued at $91,784, were salted. These were all landed by American 
fishing vessels. There was an increase in the total catch of mackerel 
landed at these ports of 1,580,525 pounds in quantity and $215,852 
in value over the previous year. 

The season of 1920 was one of the best on record in the southern 
mackerel fishery for both the purse-seine and gill-net vessels. The 
fleet numbered about 50 seiers and 125 netters. The first fare, 
consisting of 3,600 pounds of large mackerel, was landed by a 
Gloucester vessel, April 14, at Cape May. Some of the best stocks 
made by the seiners in the southern fishery were from $9,153 to 
$26,449, the crews sharing from $197 to $649. The mackerel caught 
weighed from 14 to 34 pounds cach, averaging about 2 pounds each, 
and sold from 8 to 22 cents per pound, according to market condi- 
tions. The schooner Helen G. McLean, from Nova Scotia, engaged 
in the southern mackerel fishery, and is said to be the only Canadian 
vessel to engage in this fishery for 25 years. The first arrival at 
Boston was a fare of 35,000 pounds of large and medium fresh 
mackerel on May 14, caught 35 miles south by west of Block Island, 
and sold at 18 cents per pound. In May there was a large body of 
mackerel off South Shoal Lightship, and the receipts at Boston 
landed by vessels were larger than for the same month in any recent 
year. The catch of mackerel on the Cape Shore was disappointing; 
the weather was foggy and the fish were well offshore, wild, and 
hard to catch. The first fares landed at Boston from this locality 
arrived on June 7. The fresh mackerel sold at 12 cents per pound 
and the salted mackerel at $17 to $17.50 per barrel. Later arrivals 
of fresh mackerel sold from 10 to 104 cents per pound. The Cape 
Shore fleet consisted of 30 vessels, which landed 1,290,000 pounds of 
fresh mackerel and 3,217 barrels of salt mackerel, compared with 32 
vessels, and 2,119,000 pounds of fresh and 6,275 barrels of salt 
mackerel the previous year. The total catch of mackerel up to 
July 1 was 60,842 barrels fresh and 3,357 barrels salted, compared 
with 38,787 barrels fresh and 6,452 barrels salted the previous year. 

SWORDFISH. 

The catch of swordfish amounted to 2,531,669 pounds, valued at 
$494,202. The number of vessels engaged in this fishery was 62, 
or 6 more than in the previous year, and there was a large increase 
in the catch. 

FLOUNDERS. 

The catch of flounders in the vessel fisheries amounted to 3,637,774 
pounds, valued at $166,895, an increase of 1,185,918 pounds, or 
48.36 per cent, in quantity, and $63,845, or 61.95 per cent, in value. 
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The catch taken by boats under 5 tons net tonnage is not included 
in these statistics. 

HERRING, 

The catch of herring amounted to 6,997,984 pounds, valued at 
$166,301. Of this quantity, 3,900,960 pounds, valued at $56,144, 
were taken off the coast of the United States and landed fresh, and 
3,097,024 pounds, valued at $110,157, were salted Newfoundland 
herring. 

VESSEL FISHERIES AT SEATTLE, WASH. 

In the vessel fisheries at Seattle, Wash., there has been some 
increase in the total quantity and value of products landed by the 
fishing fleet, but considerable falling off in the products landed by 
collecting vessels as compared with the previous year. The in- 
crease in products landed by the fishing fleet was due to a larger 
catch of halibut, there being a marked decrease in the catch of 
sablefish, ‘‘lingcod,’”’ and rockfishes. Statistics of the vessel fish- 
eries at Seattle have been collected by the local agent and published 
as monthly and annual statistical bulletins, giving the quantity 
and value of fishery products landed by American fishing and 
collecting vessels at that port. 

In 1920 the fishing fleet at Seattle landed 822 trips, aggregating 
14,355,450 pounds of fish, having a value to the fishermen of $1,992,- 
759. This catch was taken from the various fishing grounds along 
the coast from Oregon to Portlock Bank, Alaska. The fishing areas 
from which the largest quantities of fish were obtained were Flattery 
Banks, west coast of Vancouver Island, and Hecate Strait. The 
products included halibut, 12,683,450 pounds, valued at $1,913,849; 
sablefish, 950,200 pounds, valued at $49,963; “lingcod,”’ 513,035 
pounds, valued at $21,153; and rockfishes, 208,765 pounds, valued 
at $7,794. Compared with the previous year there was an increase 
of 152 trips by fishing vessels, and of 704,430 pounds, or 5.16 per 
cent, in the quantity, and of $462,475, or 30.22 per cent, in the vale 
of the products landed. The catch of halibut increased 1,572,730 
pounds, or 14.15 per cent, in quantity, and $491,330, or 34.53 per 
cent, in value, but there was a decrease in the catch of other species 
landed by fishing vessels. Sablefish decreased 603,400 pounds, or 
38.83 per cent, in quantity, and $24,327, or 32.74 per cent, in value; 
“lingeod,”’ 209,965 pounds, or 29.04 per cent, in quantity, and 
$3,280, or 13.42 per cent, in value; and rockfishes, 54,935 pounds, 
or 20.83 per cent, in quantity, and $1,248, or 13.80 per cent, in value. 

The fishery products taken in Puget Sound and landed at Seattle 
by collecting vessels during the year amounted to 9,813,966 pounds, 
valued at $881,066. These products included salmon, 7,911,820 
pounds, valued at $765,145; herring, 345,100 pounds, valued at 
$5,714; sturgeon, 1,860 pounds, valued at $186; steelhead trout, 
139,882 pounds, valued at $19,094; smelt, 521,201 pounds, valued 
at $29,795; perch, 47,520 pounds, valued at $3,002; rockfishes, 
130,200 pounds, valued at $8,793; “lingcod,”’ 44,904 pounds, valued 
at $2,324; flounders, 86,065 pounds, valued at $1,720; sole, 128,920 
pounds, valued at $4,475; and crabs, 456,494 pounds, valued at 
$40,818. There was a decrease in the products landed by collecting 
vessels, compared with the previous year, of 1,995,484 pounds, or 
16.89 per cent, in quantity, and $102,753, or 10.44 per cent, in value. 
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This was due to a large falling off in the catch of salmon, amounting 
to 2,475,883 pounds, or 23.83 per cent, in quantity, and $137,572, 
or 15.23 per cent, in value. The decrease in salmon was offset to 
some extent by a considerable increase in various less important 
species. 
Phe following table and figure 5 present the most productive fishing 
grounds in the order of their importance visited by the fishing fleet 
at Seattle during the past five years, with the quantity of halibut 
and other species taken from these areas in 1920, and also the average 
production of these species for the 5-year period from 1916 to 1920, 
inclusive: 

Pounps oF HaLiBuT AND OTHER Fish LANDED BY FISHING VESSELS AT SEATTLE, 
WaASsH., IN 1920, CoMPARED WITH THE 5-YEAR AVERAGE, 1916 To 1920, SHown BY 
FisHING GROUNDS, 

Fishing grounds. Halibut. | Other fish. Total. 

Hecate Strait: 
OO GHP eT EA OEAD £6 Bc 2G A Vhs ee Riyal Sa eying ame 4, 645, 300 208,300 | 4, 853, 600 

S-VOALAVErave. seis. Shel ee fo. NUE. ese e yet. Bee eer 3, 285, 343 335, 321 3, 620, 664 
Flattery Banks: 

TODO Rr Sr AL Oxclaiae oo Sue Somaya ete = ay aiels ate Ste ae eR ee Oe 2, 661, 000 806, 500 3, 467, 500 
O-VeAT AV eLazels sss Yc Sete tence eerste intern eee 2, 504,936 | 1,376, 590 3, 881, 526 

Vancouver Island (west coast): 
1920 Bue reset Set emcee bce bee occ Peet ds MEER See act 1, 873, 600 387, 800 2, 261, 400. 
5-year average.......-.-- BE SESS ACAI CREA Oe SOAS RaS nears Sma eesne 1, 051, 370 497, 800 1, 549, 170 

Portlock Bank: 
aE eA eel Seine eae Be eS RL PRS aS Ree RE Scare Sot 952, 050 1, 600 953, 650 
S-VEATD A VCLA LO ace e aaa eet Sete ie tenis eae ee mee ae eee are 1, 444, 804 61, 091 1, 505, 895 

Yakutat grounds: ‘ 
UIQ 20) or ole ote Shit Be See misiniee ete eee eee eee bie oe RICE eels ae aes te 906, 000 5, 000 911, 000 
S-VealAVelage.. 2 h5-to Sechise = dtd oaan ap bee eecact chisk deed o bees 2, 137, 458 95, 531 2, 232, 989 

All others: ; 
T9205 00 Se teh ek SO oo Soe ee ce Nota eee ceo eee eee 1, 645, 500 262, 800 1, 908, 300 
o-yearaveragensiassseh Sh. See SI ee ese Pee ao eer 2, 237, 298 785, 166 3, 022, 464 

FISHING GROUNDS MILLIONS OF POUNDS 

v2 4 3 

HEGATE STRAIT WCC: 
AEs ct {l tg Uiese lll 11h ey 
AE Tih Rowe leg dee 

FLATTERY BANK Mw“ ip 

oes pes We a 
VANCOUVER ISLAND 

WEST COAST HALIBUT 1920 L_] 

HALIBUT 5 YR.AV. 

OTHERFISH 1920 [eel 

OTHER FISH S5YRAV. 

PORTLOCK BANK 

YAKUTAT GROUNDS 

ALL OTHERS 

Fic. 5.—Quantities of halibut and other fish landed by fishing vessels at Seattle, Wash.,in 1920, com- 
pared with the five-year average, 1916 to 1920, shown by fishing grounds. 

The quantity and value of fishery products landed at Seattle by 
fishing and collecting vessels in 1920 are given in detail in the follow- 
ing table: 

/ 
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QUANTITIES AND VALUES OF CERTAIN FiIsHERY PRopuUcTS (FRESH) LANDED AT 
SEATTLE, WasH., BY AMERICAN FISHING VESSELS, CALENDAR YEAR 1920. 

Aiaeet Halibut. Sablefish. 

| 
BY FISHING GROUNDS. 

Pounds. Value. Pounds.| Value. 
BRIO MOINCOMSU Md Sei fo ons oc) oslo sess dtnas ences oe 2 49, 000 YB Gl eA ae een em ed ee 
Columbia River grounds.........- it 30, 000 3, 946 3, 000 $150 
Grays Harbor grounds... ..... 13 218) 000 32,892 | 153,000 7,650 
Flattery Banks................. 326 | 2,661, 000 421,536 | 421,100 22) 440 
West coast, Vancouver Island 166 iis 873, 600 318,092 | 210,900 11, 888 
Cape Scothierounds.--...../ ics ibdec.dalec..... 18 198, 000 27, 966 4,000 200 
Queen Charlotte Islands grounds.............-..- 20 581, 500 86, 187 30, 000 1,500 
(SEDER SUT na IRI PC BE SNE is a 9 221] 4,645, 300 702,994 | 98/200 4) 505 
eo Xsland: prounds. /.\s seysess Se Ae s52 ts 14 497, 000 72, 993 25, 000 1,330 

Giepenwenss.. (sy 523) 88 Ae es oP 3 72, 000 aor Ct eee etc eae ace 
Del PCOS sean Ree ea te nate iacioha ck ae iart m 24 906, 000 114, 943 5, 000 300 

Portlock Shia: aes 22 Ae Sede oS oc 14 952, 050 WA OS or ey Sl eee = 

oy hgh eee SN pd Bare See) Uy fa yh aces Aer $22 | 12,683,450 | 1,913,849 | 950, 200 49, 963 

BY MONTHS 

EU Seances nce toa ueel So Sebaae snes caleese 7 191, 700 30, 130 9, 000 460 
RE TUET V Aemree eee ee tt an ee Ja aaeetitagice cect sae 28 563, 900 75, 410 31, 500 1,555 
TUNIS, aes le Pele Be a sp a RT 68 935, 000 128,394 | 59, 800 2) 970 
Aiea aang ee ne eke A Rosas SS 88 977, 200 154,618 | 22) 200 1) 020 
Aiki oe ee 2 aR OT Rap i eae a Sed 119 | 1,717,600 2347024 | 297500 1, 425 
Tpit SRS are A Le ee ER TeeE eg ae 100 | 1,769)050 265,044 | 70,600 3, 125. 
Tyee eee hee pie ej mee Nets MORE oh Uiy eh 105 | 1,932? 000 276,791 | 235, 800 11,790 
TATE ERI ha Lenk ig eS ol SO I oN Ee 111 | 1,802, 800 269,672 | 213, 000 10, 650 
September 76 | 1,094, 600 178,657 | 115,000 7, 285 
October. .......... 64 740, 800 147,894 | 108,000 6, 480 
November ¥: 46 917, 000 144,075 | 50, 000 2, 855 
(BLS Uirnla 2 era 2a ee BO RE 10 41, 800 9,140 5, 800 348 

N61 ga ln i er a ark A a 822 | 12,683,450 | 1,913,849 | 950, 200 49, 963 

; ] 
“‘Tingeod.” | Rockfishes. | Total. 

| | 
BY FISHING GROUNDS. } | 

Pounds.| Value. | Pounds.| Value. Pounds. Value. 
MEP COMS Utena ne somes eee. aeeals ia ean d|woeeenenc|t seme nee: co ees 49, 000 $7, 137 
Columbia River grounds............-.-- 2, 009 $60 1; 000 | $30 36, 000 4,180 
Gray’s Harbor grounds...............-. 14) 000 500 o. 000 60 387, 000 41, 102 
Meattery Banks... 2.2.2 jen eik eens ni 298, 365 12, 491 Si: 035 3,453 | 3,467,500 459, 920 
West coast, Vancouver Island. .-....... 133, 860 5, 825 43, 040 2,007 | 2,261, 400 337, 812 
Cape Scott ‘grounds pis A phe BME. Me aoe 6, 500 130 3,300 66} 211,800 28, 362 
Queen Charlotte Islands grounds. ---.... 8, 000 300 6, 000 180 625, 500 88, 167 
Hecale Gtrait. ao. 6202 Uuek ce Sdoreec ae 45, 710 1, 676 64, 390 1,878 | 4,853, 600 711, 053 
Forrester Island grounds fe feet dae We Aes 3, 000 140 2, 000 120 527, 000 74, 583 
Cape Spencer. -.:- 2.202. ...-- PUMA | OMe Necey oe ate ey al ck aterice tect ee tee 72, 000 11,145 
SPARUCHE ECOMNGS: «ose tatteces A man oee| soeeee en |aaae score sl oc ccke oe|bcheeveeny 911, 000 115, 243 
1a) AKO ck i 2 joo app ee aD eh A ee 1, 600 lye eee eccrine seees se 953, 650 nes 055 

AM CLE i en te RA Wags Bandhan Nt lal Rea nde 513, 035 21,153 | 208, 765 7,794 | 14,355, 450 | 1,992, 7&9 

BY MONTHS 

DARURE VAL MS 22-0 oo ete 8, 000 EYAL oie Ma tA 208, 700 31, 120- 
HEME ative men «ss sce kc eck coe pease tar 25, 000 1,140 8, 000 580 628, 400 78, 685 
LEAL oc Re ORNS oe 98 ie gre eg 48, 900 1,507 | 20, 800 644 | 1,064, 500 133, 515 
AP MNOS 1 CCBA TF AVIOY. | yes orrity 93, 535 2,408 | 45, 665 1, 204 \, 139, 600 159, 250 
WHE a It RE OED Be 29, 000 580} 13, 800 276 | 1,789,900 236, 305 
J iy ie ER a PP Ct Seer pet AL) 23, 600 591 19, 000 360 1) 882) 250 269, 120 
</cas OST BS ae aerate lea a 26, 900 560 | 16, 000 360 | 2’ 209) 800 289) 501 
LST eae AS OL SCR nee: Pie 57, 000 2,200} 15,500 595 | 2/088) 300 283) 117 
Beptemiber sa sey yehs: Sls ey oD VE 144, 000 §, 497 49,000 2,655 1, 402? 600 197, 094 
LSAT 6 a EL ee ee gd ee 48, 500 2,730 16, 000 940 "913° 300 158, 044 
owenibor se Cis ok Po ee 9,500 410 4,000 180 980, 500 147, 520 
TELE a tienes) hoe Sn Soph Se Se BOER E Bad Eee er ea becc ase adge. “hoee paseo sade 47, 600 9, 488 

Biotsilwamesueit: 3) Sent yas OS Al 513,035 | 21,153 | 208, 765 7,794 | 14,355,450 | 1,992,759 
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FisHERY Propucts, py Monrus, TAKEN IN PucEeT SounpD AnD LANDED AT SEATTLE, 
WASH., BY COLLECTING VESSELS, 1920. 

Species. January. February. March. April. 

Pounds.| Value. | Pownds.| Value. | Pounds.| Value. | Pounds. | Value. 
Flemrine ss heh seca dour 42,000 | $2,440 | 144,000] $1,440] 55,000 $550,204 
Salmon: 

Chum or keta......... 1205000), . 82000 le). 5. ie nc] o eee e ee | Se cetera ore a eaten ee ee 
King or spring....__.. 14, 000 47,200 | $7,080 
Coho. arsiliverntetobsa he ee 60, 000 9, 000 
Miscellaneous... .....-- 4510007) 7" 400 (hae ode thecal lee she cacmelemen et eree Usomee 25 ae ear 

rout: Steelhewdss: [vee s ao tna 21, 600 3, 190 
Smel¢ =... Vt ea Eee 55, 000 25, 000 3, 000 
PSrehs 52s ES AO ais 2 ae 8, 200 452 
FUOCKAISH OS etiee Lair it 8, 400 11, 000 770 
SMINECOG 7 esee escent ee oe 6, 000") 3+ (300) |) 12, 000) |e. 720414. «SOOO OR SACU nls eee ee 
LOU ers: Cae Cn te See Nae SS 6, 880 137 
OlOS 52.2 LUM Ree a ene et 21, 600 14, 000 560 
Crabs ike ucan ails eae se 56, 078 19, 260 1, 400 

Totalize .whaxsecceeysck | 327,078 | 20, 762°| 304, 600 9,473 206, 970 9,606 | 213,140 | 25, 589 

Species May. June. July. 

Pounds. | Value. Pounds. Value. Pounds. Value. 
SUALOTTS22(0) aller so Geta MUR ee Wiebe ie oP pata Meet eivk Ebel as AY ad I Balt Bi 1, 860 SI86 |). Si. Sete ee 
ie (=) ot Of ean en PAR eet Bp AL Neg 8 okt > | be Ne A Pa UI Nea 12,300 246 3, 300 $33 
Salmon: 

Humpback or pink 31, 750 1, 905 
@humborKetar ene ce eee 55, 750 2, 787 
KANG OFS PLN eke te oe sere » 45 860, 930 103, 311 
Coho! orstlveress ccs Ge nen cea 38, 440 4,612 126, 730 12, 673 
Sockey connede 2s oe cee oe eu RAL ee eh ee Res 80, 000 9, 600 26, 680 oe 668 
Miscellaneoust tt peores ok ys ai 42, 000 5, O80 [ese ECL Se Se oe 

rout: Steelhead: Vea. eke tte 24, 000 3, 360 29, 660 3, 559 5, 300 530 
ed S) (6) Oper = hey ADE ae et Sh Sot Ae IN ee rae [een tia 6, 320 379 4, 000 240 
IROCKASHES rier an arc eee aah ene 10, 000 800 13, 800 897 8, 000 560 
HOU erSs Jee Haepeeme meee Sau. 9, 600 192 17, 500 350 | 10, 600 212 
FS) Ce eases Seas bat i Oa Siete SC iL 15, 000 600 9, 640 289)" 2S ee eee 

Dotaless Savers te ee eee 348,600 | 45,552} 1,012,970 | 132,601 | 1,133,040 | 124,919 

Species August. | September October. 

Pounds. Value. | Pounds.| Value. Pounds. Value. 
VOLPI Geo eniemie saaeet ecient crack ete 18, 000 $300 10, 000 $100". Se 
Salmon: 
Em p back ion pinks zee. on aoe 8, 400 OSO),|<e5 LS LS LS eee | 
Chum or keta Stee ie see Ree See oe 158, 540 6,340 | 250, 800 12,740 | 1,438, 280 $86, 296 
King or spring Seth aepe mee ae aA! 895, 800 | 107, 496 320, 150 35, 216 59, 540 7, 144 
COnOOrSiivertes hee eee ee 196, 180 20,618 312? 600 31, 260 464, 400 46, 440 
SOCKEYS OLMOG sea weiscee ates eee 20, 000 2,040) Jos Aree seg). cee ce 2 ae 

rout? Steeles die: Mwy Tee oe 2 MeN Re we a LA Sega Om ds pt Ee ea 2, 590 259 
SCE HR EArt A es ae hah ad to Be A 80, 600 4,030 28, 999 1,680 76, 660 4, 597 
d2d'3) Yo] desta SA re aA ey at eR a a err A lb es Oa eee Pee a iad, 5, 300 318 4, 600 276 
TROGIISHES RAN RF an eee nen BSE 12,000 840 10, 150 710 10, 000 600 
IR FOUMIG OES 2/2 SUE RCTS CAMINO baal eS EEA ae ee aa 12, 000 240 7, 225 144 
DOLGE Se eee Ree are cite wo eee 6, 680 70s BO epee Stan Oran Mbp ase As Poe so = 
3) 0) cape a er pn DBR eos ear Wty ly Bese. ies | Rear Pe cit sss TT A OU a | 91, 608 7, 287 

Totals ksateny seaceeoee eae 1,396,200 | 142,266 | 949,999 82,264 | 2,154, 903 153, 043 

Species | November. December Total. 

Pounds. Value. | Pounds Value. Pounds. Value. 
Sturgeon 1, 860 $186 
HELORTI GS OP ay Sees ee Diya ee ON A 345, 100 5,714 
Salmon: 

Humpback or pink 40, 150 2, 241 
Ghum: orjketan.). 2.225502. Pee 769,920 | $38,496 | 359,000 43,080 | 3,152, 290 197, 739 
INS ON SPFAGe Wo heasscn cep ehee 12) 600 L 764 8, 000 1,280 | 3,269, 670 411, 894 
Coho'orjsiliverng. 2 Sis o.oo ok Re 49) 080 3 926 29, 600 4,154] 1, 277, 030 132, 683 
Bockeyelorred . - 5 4k4 ss hock BOL pear Se | ot eee tn | peer Loa Ls "126° 680 14, 308 
Miscellame@ois i's 25,52) n <roncta tctek te ea HSA arc Meo all ote ae ep | 46, 000 6, 280 

Trouts| Stealheade ss Lhasa 10, 452 1,254 | 46, 280 6, 942 139) 882 19, 094 
PSH 2) i MAE Ek Bee Ts Pc a 106, 142 6, 368 72, 800 4, 360 521 201 29, 795 
B52) 0) ODI ya a ann an cae ee ee 14, 000 Ces reserenicr Sorc eIrse ters 47, 520 3, 002 
Rockfishass sae yt Nin Syeicp ty ot edi 1 8, 600 688 6, 000 480 130, 200 8, 793 
SeThin ead tame iin Wee NONe ye ee Gt. ie 12, 424 645 6, 480 259 44) 904 2,324 
FOUN ers 22a ee ERIS oy a 6, 060 121 3, 600 72 86, 065 1,720 
Sole. Soo Ne GUO a NeS cismuki eae aboot ee ese te ee anes 14, 000 420 128 920 4 475 
(OF f2'| 0 ae SU a ae ee a Sembee 79, 200 11, 880 91, 728 T2177 |) 2 456, 494 40; 818 

Totalse sacs ecet cat ae eee ee | 1,068,478 | 66,122| 697,988 | 68,869 9,813,966| 881, 066 

1 20,650 dozen. 
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FISHERY PRODUCTS RECEIVED AT MUNICIPAL FISH WHARF AND 
MARKET, WASHINGTON, D. C.° 

The total receipts of fishery products at the Municipal Fish Wharf 
and Market, Washington, D. C., in 1920, were 8,573,984 pounds, a 
decrease of 2,159,102 pounds, or 20.11 per cent, as compared with 
1919. The five most important products in terms of quantity were: 
Squeteagues or “sea trout,’ 1,925,334 pounds; oysters, 1,284,707 
pounds, or 183,529 bushels; river herring, 1,068,660 pounds; shad, 
1,035,822 pounds; and croaker, 743,415 pounds. These represent 
a total of 6,057,938 pounds, or 70.65 per cent of the entire receipts 
at this market for the year. Although differing in the order of their 
importance, these were the five principal species in 1919, representing 
69.49 per cent of the entire receipts of the market for that year. 
The decrease in the total receipts of fish in 1920 as compared with 
the previous year is significant in view of the reported general de- 
crease in the consumption of fishery products. 

To supply local housewives with information as to species which 
are abundant in the Washington markets and seasons of abundance, 
the Bureau issued a post-card size fish calendar. 

FisHEerY Propucts, In PounpDs, RecEervep at Municreau Fish WHARF AND MARKET, 
Wasuineton, D. C., 1920. 

Species. January. clas March. April. May. June. July. 

Bass, black and sea........... 25,657 | 14,181} 34,904]  2,200| 2,400] 3,495] 7,228 
BERETS es oc oe tak ocala awa resm.c:0 OB cote pa ee ne Setanta Phare shea ttverere 800 10,950 550 
7 ae BINT ee RA he i300} 15,700 | 40/300] 59,850 
emERe Se stoek 8 ag. ae 4,270 | 13,471 |""""14,533| 10295 | 177909 | 9/654 47954 
HA onto c. cen th se 1,499 | 8930] 47/676 | 26°727| 167083 | 247022 8’ 806 

_ ee 4?400 | 6,400 5,700 2900 | 77100 | 97050 1,900 
2 Ge ea aia ae 480 g00} 101/100 | 218919 | 897397} 120/712 | 96,263 
NTIS Log SE ee ee a eee ae ee ae gee ne ee 355 2,155 998 673 338 
Flounders.............s0csese 4,802 | 11,105] 15,872} 11,807 14,514| 10,040 2,700 
Gigvardishad.; 2... -5-. 526 29, 963 2,864 OOO es cain mal cisin sod eieie|anciaciaiacen| Ses 
imetiitie E205... cap es 6,867 | 43,450 | 26,200 3,420 |" °2;750 | "3; 100 1/300 

Squeteagues or ‘‘sea trout”... 
Striped bass. 
Sturgeon. ... 

1 Includes 100 pounds white bass. 

6 Daily reports of the quantity of fishery products received at this market are received by the Bureau 
for tabulation through the courtesy of the Health Department of the District of Columbia. 

52025°—21——4 
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FisHery Propucts, In Pounps, RECEIVED AT MunicrpAL Fish WHARF AND MARKET, 
Wa SHINGTON, D. C., 1920—Continued. 

Species. January. fe ea March April. May 

Oysters: 
Tnohe|sbelles 22a anee: 74,018 | 56,021 98, 819 32, 508 3, 871 
‘Opened: !: . au eee | 137,259 | 91; 550 77, 958 28, 342 3,218 

Scallopse es: Boas eed, eee "160 240 400%). osekee ase 
Crabsiei iis iLL Sar [AD di Gol a a NC Oe BEN 126 3,504 
Crabs, oyster LOOK Ese Sa eae el Sree eo el oe ea 
Cribmests ee. 

July. 

Totalete? 2405: Fee | 588,522 | 435,748 | 1,074,849 | 1,720,092 | 914,806 | 531,693 | 480,723 
| 

| uf : 2 
Species. August See October. ee eee Total. 

| 

Bass, blackand sean. .c--sen5cheusseeseere 2,293 280 1,386 16, 044 32,001 142, 068 
BTTeHSH Ee oe eee ceeeetynaaeen 10,975 11,695 13, 875 600 1,590 50, 980 
Butterfish: {costes scceecusneee cee eee 63, 600 66, 850 27, 100 22,4002 )25 Sree 2977 600 
(CE a eae eR aS CEPR OE ACRE n lee manmene 5, 694 8, 585 8, 633 5, 235 17, 167 120, 400 
Catfish joel Dura eee ee ae bee 8, 402 10, 296 15, 082 14,053 10,501 192, 136 

Oded Ed. cree ec eee sabe sumees 2,400 4, 100 1, 400 4, 800 10,380 60, 530 
@roa ker: oaeenecce ee cen eee ones 69, 066 5, 537 19, 459 16,152 5, 530 743, 415 
1 Ot Loe pe tea ety ede RC pee SEE 79 458 2,111 1,378 509 9,054 
Wloun ders! 28 oe can eee Pe See 35 lia 7, 351 13, 004 15, 686 7,334 117,390 
Gizzardishadosesee oe eed ata teers are oe ease a Meme se ntaal elerainiee areata =leiniaeii elal= 6, 600 40, 427 
Paddocks ete nates cesses ateougee sete 2,600 7,800 14,625 5,400 | 2 12,650 120, 162 
Hakone) cin ceetee ede Sete aes LS ee I eet es ace nae Lea 13, 500 6,950 22,950 
abut. ues stcincs Sdac2 eee semen eee 3,325 5,516 2,400 2,942 4,250 75,966 
Herring: 

Ie) Ce nB ORG OOr Nba oo eochBee ne saoeba BBsenase sel aaa sseheee| ecodooqrun [sdacadase 800 | 1,068,660 
St ee b Seb sobe PacceEBeSere ose Sabces boasdaaseds cAAscocd |esacadsabclsaemaaeecod soso sacos 30, 

Hickory shadton £$jacksr7n 25 ober entserecel| Sco cceteel ie ereyeteretee te eNOS crseta fo emeeTSte Tere |e, eee 21, 872 
Kanpfish: 8s tee SOS oe es Mee Le cal eee dee 
Mackerel Uae etc wc cst tna tea. Saseeeee ee 
Malet? obo teak eae oak ey ee ee 
Perch 6 2b Ase AES. sR Ss CS ee 
Pictish. 2,2 ee coke Oe ee ee ae a 
Pike or pickerel 
Pollock...) SUSY. ge aiee heb Meek 
Pompano. 
Redfish or red drum 
Salmon: Fes eee wiscrsea sae seams eee eetee 
poue OF POLLY 2a! caste Seineie cece let sale el ease eee 

Sheepshead se sasacis sesso ccte cle ee See ere | hate cee ee ee ome 
SMIEl GS aber crtocecreteaan ce see Ae eee eee eta Sec eeeiee ean eee 
Suappers Eudes anapaee enna aT sarge nay en ad 2 Ue Seat a AS. “Sa 

Biiiiee Ceventciee michiclaaanar mena omen ; 36, 395 32, 480 7, 200 ; 137, 487 
ehrersa ues ‘Or’“‘sea trout Zin. 2. ee 2 199,518 | 304,186 | 307,564 | 115,600 48,530 | 1,925, 334 
Striped) bassy Vast e4 Wea ah, Me eee 17,192 25, 350 37, 413 48, 230 5, 704 228, 123 
Sturreon ies ope eto La 63) (oie 107 200) | ss Sss52e32 3, 291 
Miletish yaa ceeds eke oat bb meemicne seat bcrremee teers 900 5,300 1,700 900 11,050 
Mullibee. | Hoch. fos ST Ee a ES Se Pe a a as TL ee 3,000 
Wihitefish< (i220 2. LDR Le. CARRE Joo CE ee ol ee 100* |. 22 S2ck ce eeeeee eae 200 
Whiting: ook sa eiowogececaaseres CAME. coe on HOR ee REC SS Se sea bee 44, 300 400 167,030 
Clams hardy sree sone necemoseemeceueer 8, 864 5, 871 4, 526 1,760 1,344 91, 592 
Oysters: 

Im theishells-2. 2 JS Ass. ae ee 323 3,588 | 103,898 | 164,374 | 147,539 3 685, 671 
Opened seashdesacceceteesecenmeee 413, 30,116 52, 431 82, 436 95,313 4 599, 036 

Sea Ops/} oF smcissels -mice cine ohiseinw=mesen| seo oka a| hee ah ea] om oe beta Reet ee orci an eee "880. 
QOrabs steele cats insesbitec os oeten sae meee 15, 550 24, 213 6,525 375) |scasseeeae 71,913 
Crabs}. oysteric 2h uo). jae e Bo os MeN ah ae ee a Sn Oe el ee 100 
Crabmeat............ PLGA. Se RIS od 7,290 2,700 ASD Geaciane ce 45 32,718 
rogst. Pkt 2b cts thle Se Re OIE OR Od Rae th ed ere ell ene ie 2s eel ae 295 
ODSter se - betowsccecledttde scotuaesckee cel tenee cack llosceree ene atte Repel stan oe ane eee 2,000 . 
Shrimp... hse. ee ee 50 400 815 437 298 | 29,785 
FP rantles oor. as ccann eee casein nt eee eee rk 300 100 93) )| 2c. doo eS aeeee 3,411 

Totals --cdemedasatsvceceueeeecc ase 455,865 | 587,361 | 683,175 | 620,152 | 480,998 | 8,578,984 

1 Includes 250 pounds smoked haddock. 
2 Includes 600 pounds smoked haddock. 
397,953 bushels. 

and 8h pounds to a gallon 
472,610 gallons. 

The oysters have been reduced to pounds on the basis of 7 pounds of meat to a bushel 
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SHAD FISHERY OF THE HUDSON RIVER.’ 

In 1920 there were 368 persons engaged in this fishery, an increase 
of 69 persons as compared with 1919. The investment amounted to 
$40,351, which includes 185 rowboats, valued at $10,011; 10 gasoline 
boats, valued at $2,050; 200 gill nets, valued at $23,710; 10 seines, 
valued at $1,655; and shore and accessory property to the value of 
$2,925. 

The catch numbered 49,315 fish, or 199,844 pounds, valued at 
$56,309. Of this quantity the number of shad taken on the New 
York side of the river was 39,692, or 157,715'pounds, valued at 
$43,882, and on the New Jersey side, 9,623 shad, or 42,129 pounds, 
valued at $12,427. The catch with gill nets was 47,444 shad, or 
96.2 per cent of the total catch. The average number of shad taken 
per gill net was 237. 
Compared with 1919 there was a decrease in the number of shad 

taken of 40,986, or 45.38 per cent, and of $27,415, or 32.74 per cent, 
in the value. Compared with 1918 there was a decrease of 18,088, 
or 26.83 per cent, in the number of fish and an increase of $1,131, or 
2.34 per cent, in the value. 

SHap FisHERY or THE Hupson River, 1920. 

Item. New York. New Jersey. Total. 

1 Number.) Pounds.| Value. | Number.|Pounds.| Value. | Nwmber.| Pounds. | Value. 
PBESHOPIMEN« scrs.c0cc00cccceee BEY ES Seasons BSnereae 1 BB eee ae 3687 |Seant es ce | So ee 
EMDOATS 9 ices sah setae 1781 |Fe se. $9, 486 Lol esse Sk $525 a Roig ed os ea $10, O11 
Prasoune DOntsscre. ck SA Zee el 3h eet ie 950 Kt Sl ea eee 2, 

Phnetss 24 6S eo! EOD) eee as 21, 810 One seas 1, 900 ZOO ere ace 23,710 
ReNHeSe cast chemseesdetacsselyy) (10) 2. 2aeaes nid Seceaed| sorcceod heee one Oeeses st oe 1,655 
Shore and accessory prop- | 
ils by Ea ae Ce ed Ce Sl ae T¥G25)| EU INE F9 TOOON S522 See 7} | 2,995 

ROGHEE a so dh eee He eee ce te So O7 Gt io eae ales seer. Za (al bea ae el ERE Se 40, 351 

Shad caught: 4 
With gill nets. ........| 37,821 | 150,658 | 42,089 | 9,623 | 42,129 | 12,427 | 47,444 | 192,787 | 54,516 
With seines............ TST eee HOD Te Lo a7 Ons [eaae O rare ||: Serge WRAL 7057.1. 1.793 

Motel: =p 974)).ks<.ce 39,692 | 157,715 | 43,882} 9,623 | 42,129 | 12,427 } 49,315 | 199,844 | 56,309 

SHAD AND ALEWIFE FISHERY OF THE POTOMAC RIVER.* 

In 1920 there were 753 persons engaged in this fishery, using 451 
boats, valued at $83,889; 271 pound nets, valued at $126,455; 211 
gill nets and 1 haul seine, valued at $39,620; and shore and acces- 
sory property to the value of $1,375. 

The catch of shad was slightly smaller than in 1919, numbering 
529,358, or 1,979,780 pounds, valada at $334,464. Of this quantity 
80,944 shad, or 302,237 pounds, valued at $55,963, were taken by 
Maryland fishermen and 448,414 shad, or 1,677,543 pounds, valued at 
$278,501, by Virginia fishermen. The catch of river herring by 
Maryland fishermen numbered 1,077,775, or 538,888 pounds, valued 
at $13,940, and by Virginia fishermen 7,681,561, or 3,813,780 pounds, 
valued at $41,197, the total catch being 8,759,336, or 4,352,668 
pounds, valued at $55,137. This represents a decrease of 108,566 in 
number and $5,879 in the value as compared with 1919. 

7 The canvass of this fishery was made by Rob Leon Greer, Statistical Agent, U. S. Bureau of Fisheries. 
8 The canvass of this fishery was made by G. W. Hoofnagle, apprentice fish-culturist, Edenton, N.C. 
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SHAD AND ALEWIFE FISHERY OF THE Potomac River, 1920. 

Item Maryland. Virginia. Total. 

| 

Number. Pounds.| Value. | Number.| Pounds.| Value. | Number.| Pounds. | Value. 
Mishermen: = se soe 22 ser] PN ead tll Nya Sa 15 12 [eon eee (53| - <0 cee See 
Rowboatss:...24--2.822 CY 4 RASe Se $3, 225 VES) 4s Sa sehe $4, 047 205). -2ehe a8 $7, 272 
Gasoline ee csian. tases 28) Sh ea a 6, 620 74] Sete 69, 997 2AG) 502 Joes 76, 617 
Pound nets) eee Ch ee ee 10, 360 200) 2 eee 116, 095 271| 5. cents 126, 455 
Gill nets and seines !..... 66)--e33-bi 13, 800 146)) oot 25, 820 212 |S eae 39, 620 
Shore and accessory prop- 

OULY 2 156 sb age eee |e bos Seeded SOOWE TE cy sa oee LESH DO75(E ee so SR eace eee 1, 375 

Total eons eee ol eee Ee a 34, 305/EF25 52h ec] Pos. 224 217,034) 22002 3| Lee eee 251, 339 

Shad caught: 
With pound nets and | 

traps eee eas 7,144] 26,487] 4,263] 356, 552/1, 326, 923] 211,039] 363, 696|1, 353, 410]215, 302 
With gill nets and ; 

SELN CS ee eee ecu 73, 800] 275,750) 51,700) 91,862) 350,620) 67,462) 165,662) 626, 370)119, 162 

otal. seth 743554. 80, 944] 302, 237) 55,963} 448, 414/1, 677, 543] 278,501) 529, 358/1, 979, 780/334, 464 

Alewives caught: Oe 
With pound nets and 
IAPS SMe eee cee 757, 775] 378, 888) 7, 540|7, 477, 561/3, 711, 780] 37, 117|8, 235, 336/4, 090, 668) 44, 657 

With gill nets and 
Seimes sens mene 320,000] 160,000) 6,400} 204,000} 102,000] 4,080] 524,000] 262,000] 10,480 

Motalee Secehe cote. 1,077,775] 538, 888} 13, 940]7, 681, 561)3, 813, 780] 41, 197|8, 759, 3364, 352, 668] 55, 137 

1 Includes 1 haul seine, with the catch, operated in Maryland. 

FISH, FROZEN. 

COLD-STORAGE HOLDINGS DURING 1920. : 

Beginning with October 15, 1917, the Bureau of Markets of the 
Department of Agriculture has issued monthly mimeographed reports 
of the storage holdings of frozen and cured fish and also a bulletin 
(No. 792) for holdings in 1918, in which the storage holdings are 
presented in diagrammatic form with discussions and tables. Brief 
summaries of holdings of frozen fish have appeared in The Market 
Reporter, published weekly by the same bureau. During 1920 the 
monthly mimeographed memoranda have contained the storage 
holdings on the fifteenth of the month by species, comparisons of 
holdings with other months, quantities frozen and quantities delivered 
since the fifteenth of previous month, comparisons with holdings at 
fifteenth of previous month, and storage holdings by geographic 
sections. 
Appended is a summary of the holdings by species and by months 

for 1920, including totals for 1918 and 1919, which have been com- 
piled from the reports of the Bureau of Markets: 
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Coutp-Srtorace Houprnas or Frozen Fisu, By Species ror 1920, AND BY TOTALS 
FOR 1919 AND 1918, . GIvEN IN Pounps. 

May 15. Species. Jan. 15. Feb. 15. Mar. 15. Apr. 15 June 15. 

Biahshis. 28s Beesley Lk 301, 383 232, 912 135, 296 91, 190 108, 967 219,124 
PTO gi cane tates. | 459,374 334, 741 253, 706 206, 915 181, 621 200; 877 
OA 2" ARE IS | 4,302,545 | 3,284,821 | 1,868,346 | 1,173,570 802, 401 566, 535 
Cod, hake, pollock, and had- | 
ROE Sw ncn clo cuss 5 3,923,930 | 2,904,850 | 1,724,706 | 1,480,928} 1,405,403 1, 856, 260 

ROMCMIKORS eee, SSNS. kes. 82,314 37, 952 10, 528 31,111 33, 944 64, 023 
a ne | 7,788,546 | 5,375,287 | 3,991,261} 3,091,887 | 4,155,392 | 5,726,088 
ifemrinips 2 (oe aoe 9,303,418 | 6,507,254 | 3,732,770] 2,010,888} 2,205,187| 3,305,773 
Maketrombesse8 F958 o.oo da | 1,229, 998 821, 392 315, 009 91, 298 251, 947 441, 690 
ITA 7) Se ee 2,339,005 | 2,102,720} 1,209,358 735,773 | 1,056, 182 1, 758, 346 
ockfisheste- 2s ee il 290, 888 234,771 178, 661 139, 704 162, 537 
ISHETE LESTE se engage ay ese agente i be 55 1, 354, 336 765, 428 508, 469 306, 910 253, 414 177, 546 
‘St beste) eee es iene Weer al 5,701,129 | 4,516,290 | 2,921,559] 1,996,938 | 1,739,342] 1,874,337 
Seaibass: fs:i<..4. eee 109, 354 81, 105 50, 417 40, 402 50, 480 69,959 
BM oe cee oo Ys onda see sees 541, 315 309, 024 133, 079 147, 239 177, 391 419, 393 
SHAGrOeL......3. 4: oe 14, 252 12, 374 5, 846 18, 446 16, 094 46, 326 
Smelt, eulachon, etc........... | 610, 700 689, 722 387, 922 202, 832 142, 963 110, 246 
BYRUCALIION eo poet mee ca oe } 439, 011 291,179 95, 709 57, 188 38, 462 123, 598 

HIGeE so ae age 422, 208 282, 791 183, 922 95, 895 93, 745 517, 814 
Watch see 8s oie eee se 2,220,140 | 1,964,965 | 1,371,491 822,721 381, 594 287, 471 
WiHIIn gis sees ecr Seth. nc .| 9,319,624 | 6,864,067 | 3,470,098 | 2,287,080 | 1,332,930 2,374, 659 
Miscellaneous 225... eens | 10,635,659 | 10,292,863 | 6,775,413 | 5,501,952 | 5,717,307 7, 428, 240 

Sputotal1920 04 e:5..2-4 5: | 61,499, 121 | 47,962,625 | 29,379,676 | 20,569,824 | 20,284,470 | 27,730,842 
MOEA OIG fo ee | 80,844, 524 | 66,675,012 | 49,889,032 | 37,110,856 | 37,068,407 | 47,370,741 
Mitabteis. .. 6 2 2 | 49, 562, 848 | 35,907,071 | 28,457,301 | 26,548,472 | 31,403,425 | 50,298,027 

Species. July 15. Aug. 15. Sept. 15. Oct. 15. Nov. 15. Dee. 15. 

TEVUFISTILS pied oes 153, 286 240, 881 283, 771 303, 195 402, 451 411, 000 
CLG ia 2) aay lea 283, 174 507,992 515, 035 933,513 | 1,353,337] 1,199,000 
incueseee 2 ee oof 620,704 | 2,152,253 | 4,868,638 | 6,306,065 | 6,045,595 | 6,533, 000 
Cod, hake, pollock, and had- 

(Oe sae Ea i ee eee ea 1,690,736 | 2,113,959 | 2,577,704 | 3,040,676 | 3,785, 804 38, 538, 000 
(OU1a3 gc ie ee } 108, 777 281, 429 108, 882 706, 404 703, 814 577, 000 
Halibut...................-...) 6,609,561 | 8,629,889 | 10,340,381 | 10,661,832 | 9,761,076 | 8,694,000 
[Esra va (pe Re ee rd 5,342, 182 | 5,480,143 | 5,430,419 | 6,083,108} 6,582,737] 7,738, 000 
WaReINOUE So. ti ot 2) os ctece 463, 036 554, 365 554, 590 953,691 | 1,675,026 | 2) 108, 000 
Weidicanel sou teks 3,064,809 | 3,014,641 | 2,677,822 | 2,620,092 | 2,788,666 } 2) 405,000 
PG RESNDGe Soft ste eee 124, 330 185, 228 199, 928 200, 548 215, 944 143, 000 
'S)FTS/EL ULE ce Sa ei a 283, 333 596, 683 834,172 | 1,118,903 | 1,019,398 919, 000 
CSibaed ii] 0, age ge a 2,563,384 | 3,467,706 | 4,676,452 | 6,771,546 | 8,094,984 7,128,000 
SED SCRE eS ae ee eee 85, 493 121,771 109, 134 106, 504 123, 598 130, 000 
SIEGEL ae ee eee eee 433, 773 473, 731 502, 435 493, 734 475, 704 340, 000 
TEGO ies cae eae ag 62, 328 49, 416 42,973 41, 984 41,772 42, 000 
Smelt, eulachon, ete......:.... 88, 826 100, 968 115,625 162, 557 162, 197 182; 000 
Cafes als Ge Sas aoe 460, 703 449,301 498, 421 861,561 | 1,007,848 812, 000 
SIS GEG 2 ee ie Sg 699, 532 865,924 | 2,162,909] 2,580,377 | 2,625,801 | 2,226,000 
Ac ic al eae | 331, 269 623,567 | 1,015,279 | 1,100,929 | 1,089,815] 1,985,000 
Winitinostest oo he | 4,395,069 | 8,630,018 | 9,648,503 | 9,536,391 | 9,412.377| 7,811,000 
MiscellaneouS......2.----t-..- 7,928,975 | 8,563,480 | 8,439,277} 9,854,135 | 10,459,900 | 10,466,000 

MGtal MO20ccseccee sae | 35,793,280 | 47,073,345 | 55,602,350 | 64,437,745 | 67,827,934 | 65,387,000 
Total, 1919................-.--| 59,363,929 | 64,740,173 | 69,554,969 | 76,138,809 | 78,477,504 | 73,936,025 
Motel etOl@acni 22.22. tec ceese 64, 859, 532 | 82,773,229 | 89,557,970 | 94,411,748 | 99,631,789 | 96,600, 247 

1 The 1918 totals are taken from ‘‘ Reports of Storage Holdings of Certain Food Products during 1918,’’ 
by John O. Bell, U.S. Department of Agriculture Bulletin No. 792, and the 1919 and 1920 holdings from the 
mimeographed memoranda issued monthly by the Bureau of Markets. 

QUANTITIES FROZEN IN 1920. 

The quantities of fish frozen between January 15, 1920, and 
January 15, 1921, based on the monthly memoranda issued by the 
Bureau of Markets was 85,324,366 pounds. The principal varie- 
ties frozen were as follows: Halibut, 10,625,029 pounds; herring, 
10,356,305 pounds; whiting, 10,208,755 
pounds; ciscoes, 6,968,750 pounds; mackerel, 4,835,173 
cod, haddock, hake, and pollock, 3,940,163 pounds; an 
3,252,720 pounds. The item of miscellaneous fishes amounted to 

pounds; salmon, 7,836,620 
ounds; 
squid, 
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16,454,317 pounds and includes albacore, bonito, burbot, catfish, 
eels, flounders, German and buffalo carp, horse mackerel, Spanish 
mackerel, perch, pike, pickerel, pompano, red snapper, sheepshead, 
swordfish, tilefish, tuna, all kinds of fresh and salt water bass except 
sea bass, and all other frozen fish including soft crabs and bay 
scallops. The item of frozen shad of 411,398 pounds includes 
31,063 pounds of shad roe. Figure 6 shows the relative amounts 
of each species frozen. 

SPECIES MILLIONS OF POUNDS 

MISCELLANEOUS 

HALIBUT 

HERRING 

WHITING 

SALMON 

CISCOES 

MACKEREL 
COD, HADDOCK, 
HAKE, €’ POLLOCK 
SQUID 

m 3940163 fam 
[aie | ae a) 

: 
Rea Bay 

LAKE TROUT i 
Eee BEL 

WHITEFISH BY 1,715,937 

SABLEFISH 

BUTTERFISH 
SQUETEAGUES OR 

SEA TROUT 
CROAKERS Sa 719.845 

SMELTS, EULACHON gg — 
ETC. Ml 477,598 

SHAD @ 411,398 

SEABASS 197,351 

ROCKFISHES B® 1S5 25! 
SS 

Fic. 6.—Quantities of fish frozen during 1920, shown by species. 

FISHERIES OF CALIFORNIA IN 1920. 

Through the courtesy of the California State Fish and Game 
Commission the Bureau has received copies of its monthly sheets 
showing the catch of fish by species and by localities for the calendar 
year 1920. In the appended table, page 57, these figures have been 
compiled by months and by species, such an arrangement being of 
value in ascertaining seasonal variation in catch. There has also 
been added a table, page 59, of the imports of fresh fish from Mexico 
to California centers during 1920. 
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COMMON AND SCIENTIFIC NAMES OF FISHES. 

To provide a clearer understanding of the species to which refer- 
ence is made in the tables and discussions, the following list of com- 
mon and scientific names of the fishes of California, as accurately as 
it has been possible to ascertain them, is appended. As the reports 
do not in all cases distinguish between albacore and the species of 
tuna it is impracticable to separate the catch by species. Under 
flounders have been grouped the “bastard halibut” (Paralichthys 
californicus), the ‘turbot’ (Hypsopsetta guttulata), sand dabs 
(Citharichthys sordidus), and a ADEE of flounders locally designated 
as soles. The “hake” (Merluccius productus) of the west coast is 
closely related to the New England whiting, being a member of the 
same genus, and the adoption of the latter name would avoid con- 
fusion. Menticirrhus undulatus is designated as surffish, kingfish, 
and California whiting by the fishermen, and Genyonemus lineatus, 
another species belonging to the family of croakers, is commonly 
called kingfish. On the Atlantic seaboard the Bureau has recom- 
mended the adoption of the name king whiting for species of Men- 
ticurhus. The “lingcod”’ is called cultus-cod on the California 
coast. Included with the catch of rockfishes are boccaccio (Sebas- 
todes paucispinis) and chilipepper (S. gooder and jordani). The 
young of the white sea bass ees nobilis) are designated as 
‘sea trout”’ and the species of sharks as grayfish by the fishermen. 

Germo alalunga. 
PanaeOre ADU GUMAS See Aat a eoMsl os cue ae hecte= Germo macropterus. 

| Haier thynnus. 
. Engraulis (species). 

Anchovies... ....-.-.----+-+-2222ce- eee se eee (auchowinlle (species). 
MMMERMLIGN Lets es NG aici wend bic iain ie Sphyrena argentea. 
Bluefish, California, or squeteague...........-...----Cynoscion parvipinnis. 
PEM: MOUISCK. we eine vac cece eine Soe eek Sarda chilensis. 
SEL ale eee eet Nae Rae tee sale alga eT a Cyprinus carpio. 
PERM aes cee ee ee et oo be oie iS fa a. AINOLUTUs (Species)...¥ 
Fels Witenes mordax. 

ARR Nuke STC AR ee tc wate e ee le aie eps Murezena (species). 
PP ADORSS Sna  o ye ncict so cence eS ee RS ne Pleuronectidz (species) 
Pregentieim or mudderfish. .2..!.:.-.-)-.-5-220-.55-2-- Girella nigricans. 
SRE tea Hae So ae des ey ese 3+ Oey eects sod Merluccius productus. 
MEME not oe ee eg ee Sand oe ee a Orthodon microlepidotus. 
EMBL S 8 Se eee eo tes eee Nee 2 = Clupea pallasit. 
errr S90. IS. I. SK OOU ah Genyonemus lineatus. 
PeMDrGCy 2. sisted iii.. Ge; ents tae. Se sOLL be Ophiodon elongatus. 
WVISSEICCR ON - 5. gas Ait oe Oe Bogs 3 a dere Fetaer~ be Scomber japonicus. 
Dh clap te AER ge es alin ser. ee fy MR SEY RE Ree, Mugil cephalus. 
SIPEGHOR, TA BUTE tM OOo ee NP nolo aca 45,5 Embiotocide (species). 
Paes Sacmmentos. scsi. JO. JOG, Ptychocheilus oregonensis. 
Benard OR wiih. Fic) Fis eaecny See tee Moe ds Sardinia cxrulea. 
PaO. CMUIORTNIS: 1. 2). 2. hoppy - pest oe bee palpi simillima. 

Sebastodes (species). 
Rockfishes. .... -- SIRI a Nt tls as Sianeli anrt at A 1 Scbasthichthes (species). 
Pape PES EL Chto tt On 0). LEI SO Od ae Anoplopoma fimbria. 
a ON sa eden Rese AE gg $2 othe sles. ee Oncorhynchus (species). 
ST Sa Sa ee eee © Meee Scorpena guttata. 
i Sau, STS og 6127 a ida em rel ER Age Pape Stereolepis gigas. 

Paralabrax maculatofasciatus. 
Paralabrax nebulifer. 

Sea bass, white or squeteague.........-.-.---------- Cynoscion nobilis. 
RMI MRE Fo See en oe oot Bsn nn Rage och Alosa sapidissima. 
SLLEEL eos ee ee Sa oe ee sia ht Pinter d | All Selachii except Batoidei. 

Paralabraz clathratus. 
Ses Dassesor) rock bass? Pe west OL Ss 
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Anisotremus davidsonit. 
Sheepsliead «5 2. ie cc. os ie can a's is Sap ite nee Caulolatilus princeps. 

Pimelometopon pulcher. 
Raja (species). 

Skatesplod ali sigur eee S23. ee ee [piste triseriatus. 
Rhinobatus productus. 

bal 06 \ =) kim ey SRR Uf op J le Atherinidee (species). 
Splitter 2000 5 Saas ae 8 css Coase eerie es Pogonichthys macrolepidotus. 
pbeclhendtitow tie sere. ROLE a ARE aad Salmo gairdneri. 
Striped basses ted riod EE OTe ER ee Roccus lineatus. 

Dasyatis dipterura. 

Stingarees or stingrays sity. 2 Pee eu ber ee FP aes see Pteroplatea marmorata. 

Urolophus hallert. 
Myliobatis californicus. 

Siuckersi:- tects 52.32. LA eee cee .---Catostomus occidentalis. 
SER ofl ae cae ees orept =. aye piers Poser BE Menticirrhus undulatus. 
Swordiish 0. sl... Pees etneteet seta P= ath egy a Be Xiphias gladius. 
ANG} 0.6107 py og et Ol Her yl A a ay her m bes Microgadus proximus. 
Wihaitelpaiitin (°c I) seen ee eR een ea eed ks Sana Small fry of any fish. 
Wihitefigh: «951 0: Sout teksts Gs = eee ee eae cee ec he Caulolatilus princeps. 
MWellowtail.<..- 52 - =. j36 Mace She eat eg ale eee Seriola dorsalis. 
Crabs coe. tie ss Doe = Sage afepe eed Cite eh eee EE Cancer magister. 

Crago franciscorum. 
Shrimpsss2olsOie 204. MAL ee seated. AUB rere {cin nigricauda. 

Crago nigrimaculata. 
Sea crawfish or spiny lobster...........----.-.------ Panulirus interruptus. 
Wi O05) Fae ee 5 AOR OR el, Se a YS Haliotis (species). 
Clams: 

FRQRGUS SLE SAL ESAS: BY SERRE NL? Je RR Tivela stultorum. 
Soles te teee lb ese J tac ipeites Oke erro Rees tae Mya arenaria. 

Gockles: (6) 2.525 2c eee ees Ome cy ee eee Cardium (species). 
Lam pete: 22. 5 aR Ee ee see cee echoes Gastropoda (epee 
Weasels {inne californianus. 

Pea. calmer CGE Ont ces LCN, RY Sama aed Mytilus edulis. 
Oysters: 

NDEs] Pe) wT CARTS AC Metts LS ES Ae ks alah Ostrea virginica. 
Natives) .Mar Tiss Senet ee ete ae Svea Ostrea lurida. 

efor ti Yoy o} apie SAS Bes Ma leet cise Catia aie ees tae Pecten xquisulcatus. 
Popov eM a MEER LENA Pi i ch Ae ae tears ye a re ern Gastropoda (species). 
Octopus-- 5.22222 Ad Aes tea DR EE EAE Eo eas & 4.3 Polypus hongkongensis. 
Syed at el eS De ce ee ee re Loligo opalescens. 

PRODUCTS. 

The total yield of the fisheries of California in 1920 amounted to 
212,635,075 pounds. The principal products were as follows: 
Pilchards, 118,517,729 pounds; albacore and tuna, 36,144,340 
pounds; salmon, 11,077,014 pounds; bonito or skipjack, 8,614,581 
pounds; flounders, 7,792,626 pounds; rockfishes, 5,503,187 pounds; 
and barracuda, 4,584,476 pounds. These products represent a total 
of 192,233,953 pounds, or 90.40 per cent of the total quantity cred- 
ited to the State. The catch of shad amounted to 1,408,980 pounds; 
of sharks, skates, and rays to 1,253,648 pounds; of shrimp to 818,042 
pounds; of squid to 507,751 pounds; of sea crawfish or spiny lobster 
to 247,156 pounds; of oysters to 148,924 pounds or 21,275 bushels; of 
octopus to 70,740 pounds; and of cockles to 18,054 pounds. 

The imports of fresh fish from Mexico in 1920 amounted to 8,121,225 
pounds. The principal products imported were as follows: Bar- 
racuda, 3,615,947 pounds: flounders, 1,678,264 pounds; sea crawfish 
or spiny lobster, 942,020 pounds; tuna, 724,281 pounds; white sea 
bass, or squeteague, 252,462 pounds; yellowtail, 218,400 pounds; 
and bonito or skipjack, 216,344 pounds. 
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Epecies. January. | February. March. April. May. June. July. 

Albacore and tuna.... 14, 984 1, 603 ye Gl ae ee 105 929, 837 | 14, 609, 950 
Anchovies. .. 5.0 ...... 4, 572 19, 391 225 27, 455 53, 890 70,380 48, 050 
Barracuda. -.....)..... 28, 076 97, 739 304, 845 | 1, 189) 488 995, 456 703, 632 300, 687 
Bluefish, California, 

or squeteagne oh. ae 9, 480 5, 049 PANU) || CN tee RIE ead A eg bd ds el ae rea a 
Bonito or skipjack. . 32, 261 25, 711 21, 133 1,165 5, 644 2,457 14,330 
a 2 2 ee a 15, 458 19,772 43,513 21,972 14, 685 3, 224 7,177 
OPES SS SS 5, 599 7,532 20, 880 37, 464 MOORS! [Sane coee slic: 6 oe = nance 
igunders..;.0.. 2... 737, 590 847, 813 849) 875 755, 276 | 1, 018, 631 641, 780 689, 247 
Greenfish or rudder- 
LEU Beet Se DPE, RO ERP ao eens een: | eta tee sac |Soccece ac clacet meee ae 
Ely |e ee 5, 500 2,030 3,170 6,527 13, 138 17, £60 14, 510 
Meranead!. 228... 2,753 3,565 4, 688 TF SENT Veta tt cea llm Pome ato aide lec secre ees 
Merrinp. ose 76, 632 89, 707 59,177 SUT | Meee Sot eo eine coe [ln che serectee 
Lob cs Lele eee 125, 104 18, 269 46,779 85, 637 58, 502 16, 742 7,774 
Gullit d ore A 160, 109 45, 729 62, 324 19, 332 37, 203 37,149 90, 166. 
Mackerel... 2.2520. 104, 689 176, 424 75, 667 466, 318 242’ 550 270, 228 136, 205. 
11 ple ee 15,912 29 SO se ceeeees. (eee eres 55 110 
“Perches,” surf... 2... 12, 102 13, 299 34, 658 39,177 5, 027 1,531 12, 152 
Pike, Sacramento..... 1,07 1, 488 1,327 1, 380 299 22 
Veil fa lg Se ee 23, 776, 733 | 21,190,860 | 10, 715, 798 | 3,910,008 | 2,466,602 | 2,405,151 | 2,567, 481 
Pompano, California. . 2, 523 2,607 6, 435 6, 250 1, 880 689 594 
Rockfishes....... 0252. 570, 541 931, 615 605, 478 284, 722 408, 009 331, 287 374, 930 
BapIeHsh 2 ee 89, 953 124, 923 135, 689 66, 933 32, 252 54, 433 40, 538 
CS eee , 048 70, 042 238,160 | 783,721 | 1,108,955 | 1,097,138 | 2, 648, 203 
Pewloni.....f256 6... 2, 387 515 2) 966 3, 97. 7, 882 1,076 419 
Sea bass, black. . 5, 533 6, 031 14) 565 19, 284 3, O85 5, 418 7, 935 
Sea basses or “rock 

Badoe eo) Re aN: 3, 282 4,390 | 4, 240 5, 908 7, 435 47, 245 30, 719 
Sea bass, white or | 
squeteague a 15, 423 285, 230 109, 340 364, 401 313, 808 256, 675 200, 232° 

Shadi. 5: 925 3, 093 BE G20) ly) tbo 720. PAS TOON eos. eae eo 
Sharks. 2.1. 65, 142 141, 428 15, 105 44,727| 141,749] 113, 439 64, 429 
SheepShead........... 4,199 4, 336 65 1, 088 56 7 370 
Grates--e 2 3 20s. 13, 434 5, 819 23, 907 6,777 3, 480 7, 262 1,719 
STi: | eee ae 41; 990 62, 209 83, 963 48, 441 50, 942 34, 363 70, 268 
LICE 1 ae 3, 653 3, 553 4, 869 ba 2 ie el leer mee (A OE bene 
Steelhead Se =e ad AP Sar tod BoNe eee tee Bdhnostceee HI aaa Ve aes Oa J 740 
Striped bass.......... 57, 834 35, 668 90,722 | 153,677 | 140,957 TU S0Es re” ey 
aoe ak sting- 
Cane Leet Se SES Be edo ae Mz 70,760 | 125, 857 94, 670 53, 646- 
ECL Sale 695 444 | 429 563 510) ae eee Lee ate pe 
SUL CCS i ee Bo ia RE eis Pe 5 re ea Ie paar eae Sea ak Se LO) Re Se eee 
GOAT Ee che A ORS 0 71a RE eee IR eye da Rs np aren | ae oe 163 673 
Momeade 3. 2h iit | 5, 582 9, 493 5, 430 15 2, 245 6, 522 2, 286 
Wesiretoalt 7 ees 9) ee 31 37 10 89 7 pe Ne iis Se 
Whitefish ee 1,092 1,738 571 ( al ee eae ome) | eee tek cat) Lar ape pees So" 
Yellowtail....2:2.:/.. 55, 943 20, 497 189,208 | 231,788 | 216,719 | 173, 808 48, 404 
Gifiertish. 2 200) « 18, 623 37, 977 26, 295 6, 997 16, 700 9,148 14,151 
(Sj72'0 ae ee ae 307, 780 146, 542 104, 038 73,018 161, 106 55, 13 6, 292 
Shrimps... 2-222 22). 68, 204 52, 545 62, 147 117,711 90, 569 42,729 86, 696 
Sea crawfish or spiny 
Reser’ <oi4e--2-.2 5 44, 685 CBN ONES plate les ail iE 1 Be ef a aU abl fl Pec eae Bg A 

cee 2 eee 30, 362 53, 535 75, 145 96, 588 150, 285 
39, 725 40,677 49, 035 43, 999 51, 675 59, 951 
2,708 4,385 2, 240 1,913 1,601 320 

5D 480 1, 200 1, 400 7, 900 3,900 
1,352 3, 747 2, 066 3, 413 10, 505 6, 847 

9,344 6, 040 7,974 6, 205 4,629 4,200 
4,325 5, 075 6, 460 11,742 8, 178 10,150 

246 217 212 Ge eee ple se eee 
PEA |boke se elas IS gn ae aa | oP Ss — ene | DP Se nan nl) aa 

14, 432 6, 640 8,599 5, 784 5, 778 5, 122 
195, 039 119 OODes i we 6, 824 86, 882 9,795 

, 687, 24, 827, 820 | 14,271, 086 | 9,583, 289 | 8,635, 444 | 7,706,821 | 22, 431, 658 
a EE | NE ee Fs 2 eh | EE Oe OE OL ee ee ee OR 
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| 

Species. August. | September.}| October. | November. | December. Total. 
| | 

Albacore and tuna............ 14, 819,308 | 3,801,885 | 1,954,324 8, 948 1,159 | 36,144,340 
Aiichovies.: Soya 2 een 16,485 | *” 1997577 87, 561 287 405 14, 695 "570, 686 
'BALPACTIOR (noe yao es eee 219, 553 308, 899 285, 362 53, 022 97,717 4, 584, 476 
Bluefish, California, or sque- 
UCU ESS Big eto er da Suen BANOS) see BR oe 6, 724 6, 045 2,798 32, 229 

Bonito or skipjack.-.......... 3, 058,975 | 3,784,239 | 1,474,619 112,557 51,490 | 18,614,581 
FiO AMM eae ch eth LE Sole NO 3 15 302 1, 614 6, 213 "134 420 

CR ETISH Sas fe eee eee ohne ett 1,367 2,173 3, 014 9,931 4, 872 112, 365 
GS ;§ Sait ABN MER EAN NNT OB ae eget ci creme aera ASO) 12 5 Pearce Sa ae Oe ee eee 180 
Mioundersey se wee ce eee cues 563, 746 515, 164 371, 617 389, 434 412, 453 7, 792, 626 
Greenfish ortudderfish. - = 2...) ce snscce0e|. eS eee colon Beh ke sel Et ieee Se eee ee 412 
SOIT Ane? 2 Resa megs ane Sart een 7,110 | 14, 079 16, 207 29,925 11, 925 141, 981 
iefardhcadm eee reece te sneer B70" tae eicel| ca parmercleee clase eee eee te 467 13,323 
eV ernini oe eens Sats 3 ee i ese, ee ae ete ga 130 303 47, 605 274, 364 
Kingfish whe eee 3,442 8, 728 23, 477 30, 989 35, 968 461, 411 
SOMME COM ees ot oe ne Heetotee 72,105 47,725 50, 019 45, 847 30, 246 687, 954 
IMackprelie cence, nice neon ter 306, 088 383, 946 306, 474 188) 653 340, 066 2, 997, 308 
Mallet see es eal Sees 980 BAT ees pie ars ata So as eens ae ee eee 17,513 
<aP perches Stn. sane eee eens 2,121 2,590 17,105 14,784 26, 585 181,131 
Pikes Sacramentoz 2-225. G2.) ) | Pred pe Plea pe eee 899 1,57 8, 138 
Bileha rd any ces see neceenae 13, 130, a6 14, 163,753 | 11,102,753 | 8,990,053 | 4,098,151 | 118, alt 729 
Pompano, California...-...... 85; 6, 486 1, 060 7 0, 126 
EOC IfISHOS st neeenee es serene 298, as 285, 248 321, 742 421, 234 669, 933 5, 503, 187 
Sablehsh=s foes. + eee 45, 386 9, 233 67, 814 86, 772 27,106 781, 032 
SSH ra oi(0 ates ah Boel aeie t  rahaeelt 2, 862, 287 | 1, 879/429 152, 691 172,114 37, 226,| 11, 077, 014 
Sculpin 4 pores el we esp 22 1,610 7,451 2,367 5,101 ” 674 
Seaibass; blackese sich tise 4,215 4,784 6, 552 7,026 5, 441 89, 869 
Sea basses or ‘‘rock bass”’..... 28, 742 27,715 23, 665 12, 059 11,675 207; 075 
Sea bass, white or squeteague 443, 558 263, 553 42,526 , 45, 651 35, 896 2, 376, 293 
FS) GE(6 [SS a ey aaa Nt el here 1, 169 188i. Sveesesnee 639 282 if 408) 980 
hanks ee tot eee se ee eee 45, 319 39, 153 30, 414 41,154 56, 662 "798, 721 
Sheepshead sae ete seer nce 280 107 877 1, 027 1,990 14, 402 
Skates es eee aa cee eee 437 6, 774 1, 020 6, 650 11, 652 88, 931 
pica (2) ae se Ge eae 59, 727 76, 895 77,129 82, 057 42, 491 730, 475 
SD litet silt ees a eee see eee anaes oes 23/1. sere bees 288 1, 154 14, 084 
Steelhead trots. sss cece 5;160 | sscemecescd|i2s-aceckees 425 664 6, 999 
Striped bass. ee teeese- sens ncee 39, 701 48080}. 3o.2hscecee 37, 204 66, 084 671, 731 
Stingarees or stingrays.-.--....- 14,195 5, 383 GGb1 Eo sue aaeseee 820 365, 996 
SUCKERS 0a) he aes es: Ne Se Aled Bacal. Seeeeemee 264 287 |. ideeeeeasee 2, 712 
SUDMSH 2.35.4. oc cts Se dee dad pal guineas sisiocains| ae cum aes Snes | sisaeatearee ate eee acer ee | Oe ae eae eee 10 
Swordhishin tes oie fe see sees 2, 600 5, 812 2,598 S70) ee eee 12, 240 
Tomcod sts tye ete se eases 606 i 4 2t apes oS Se 1, 884 3, 046 37, 237 
Wihitebart ke ees to re ae deste emen lon aemsmenaee 8 147 387 738 
Whitefish ss ose cies ea ans 90% ae saccece mae 20 Oly 2,385 7,419 
SVC Owitaln wee Se EAS eae 108, 582 250, 128 632, 753 463, 334 84, 119 2, 475, 283 
Ophersfish essen see hee 18, 921 6, 082 28, 988 54, 002 19, 054 256, 938 
Crabs. - Be Rr oars Rano coed Farenvoctobed 96, 074 165, 880 | 21,115, 862 
Shrimps. - 82, 015 141, 048 32, 955 24,148 17,275 818, 042 
Sea crawfish or Spiny lobsters. |= --4-seseees |beaa-ee aces 40, 509 68, 861 49,935 247, 156 
NDALONIOS seeps tin ce cae ee 105, 061 59, 365 55, 859 95, 430 71,998 806, 716 
OLAS: CEES Le ne Rae 42,245 58, 659 51, 662 45,370 44,181 568, 405 
ockleshec 6. cites donde scenes 550 167 75 76 1,801 18, 054 
MIM EUS... else ee six Teor cee $5900) |oscianctecieiee| sleelsBoa~scte |e den eats boeal cacte eee as 18, 835 
MUSSELS a scitese Saeko cee eee ee 3,070 139 140 224 125 32) 710 
Oysters: 

IWASCOEM ce iesieisenise ris ge 5, 229 6, 751 8,976 8, 997 10, 839 3 89,183 
INAELVOC! oe oe he etn 4, 594 2, 082 1,575 330 "| cooeeseee 59, 741 

SCAT ODS Re Ee Ne ons s/dlsiena aieletallore o'cta syarais ates nla testes ee =| etslelmeires orctel «lacey ele | meet eee 759 
Snails Ne. LSM ce SAMS Bes Sete Oe Re 175 GON seca etieee 788 
Octopus) ssenceee ee seseee secs 4,102 375 2,199 3, 207 2,796 70,740 
PSO DBC (epee gE es i Fe eae 21292 |< dete aaicis telnllee fesiges sees 322 53 507, 751 

Totals eapec sate toe ee 36, 454, 270 | 26, 413,036 | 17,297,606 | 11,693,776 | 6,632,750 | 212, 635,075 

1 This item may include some striped tuna. 2 50,721 in number. 3 5,096,182 in number. 
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Species. January. | February.| March. | April. | May. June. July. 
| | 

| 

Barracuda..............-.---- 651,055 | 480,903 | 608,706 | 21,604 |..........|:.....-.0. | 1,615 
Bonito or skipjack............ 106, 050 | 31, 085 1,955 U0 F507 (GE ie Pte ene 
EL RCCL Sat ai Mg a aE 104, 938 160, 078 87,377 61,529 48, 180 12, 980 100, 674 
MAGKELG)< eich .c0 55s cheeses 28,056 | 3, 450 745 DLO PMcort gates oe so elac avo hels 
sumerones,”suris.-b cet... ~ 40 | DO) le Seeeetaas oa Pasties | dab ered cepbee cei els oo ae 
2 OTL TET DOL I ne a a bee See | | Ro here e SLT SAREE 2.9 [ao es Sa ed eee 
Pompano, California.......... 80 89 Li VA eae SP |S Toa a a ee OS a He oven cee 
emoenes. fs 198.3. . 2,210 80, 099 MVORO | 222% sue Mites Uy Re ee 
Sea basses or ‘rock bass’’..... 125 190 QLD orig tard fits Atos 4 1 See 
Bee DSSS DIACK= -s..-2 ss. . a 8,063 9,757 9,398 TE OE 2a ee! Ree eee 2 2,412 
Sea bass, white, or squeteague . 23, 900 23, 343 5,478 3,505 1, 560 4,780 | 26,497 
SLi Gin SS ee ee eee 3 bo aan SIE 22M SCE SS AS FP hee Sr SY (le ( 
Mpneloate sek. Ces foal ee) On seb <- olccclet fe ee uelee ma ERE wc lecne eset Sh, a] SEE 
Stingarees or stingrays.-.....-].----------- Ogee re ene ie te2)) Gees oer g Pode er arma scser arses eee ee 
EAT Ve J Sea) ieee ae i Se Ae | |g SE eat ea mainte | sinw'ntaswin'a. =| Soper ta eal eae a aie sible LON ee oe coe 
Reerigeetes se 02 et SEE te See ee WA sceaoteelReene one TAZ OLG HN BTOLOS 0 Lee tesco ease 
AALS S15 ee Pa) (he ee a 2,137 2, 280) | cS aterettas | aate nen ema|bs fsetet so] > ssc. 
SMGNOWUAL Ss: . -f/. 28 ene oa 24, 517 14,793 29,528 15 B4b. bes acse- aa 5, 045 | 915 
MNHeI Si. ren en ee (5 (id geese =e eaeindlaed lee Siler IP ee Xn 2 = cael pe vi 9 eo (ee Se Saal [een 
Sea crawfish or spiny lobster...) 77,440 103,508 | 136,008 | 131,030} 118,408 | * 71,305 |......... 
PPALORES 2.3 a ee dscescessie. ZOPZO0 eect cee 9,750 1 O09 Wes Aczec belt abet feo | 16,642 
CEN ih ene Bae a ea 12, 900 | 5600), |= 54-ope 2" ASOT AEE ad WN, ig? Osha. = epee 
LG SALES pep pat of cited a ia Ee ee Fe oe 29 ESOL | oars Sots 5 ons | cetareateioe a 399 34, 039 

Oy} il Ree ee 1,060,243 | 915,282 | 936,100] 374,074 | 543,795 | 135,392 | 182, 794 
u Me 1 Lage E ee ate BS 

Species August penta October. robes as | Total. 

AMPA CUCM cts aroiaicia tases foe cacnee ee antaie 147,511 | 173,622 531,107 | 543,124} 456,700 | 3,615,947 
PBOnmMOOr SKIPJAk. < -.- <5. 2... 5h sews tn 798 11, 028 18,5389 20, 038 16, 007 216, 344 
MUGURCIONS Cae. kes tee. See aL NE. Sets 229,603 | 297,907 432,770 | 106,278 35,950 | 1,678, 264 

eae cor ised acaiee nh, “i;913'|775/380"] 9,805 [77777380 7713586"] 50,782 AGREE Getaway oa.) Skee bidatem sar 9 
GE Lae eee Sale asealaaiie "pO cas: ect llont ses Sake a Eg eae ae / 
SRR PLOMES MACUL sans ete nee. Soe eee et ace 50 670 4, 230 5, 240 
Pact andaereee SS Fa pada oot Not Ue d. . aponls a. weet ds Se SSC ke [Seeioe Uner peceecesoc 3,185 
SEMI PENI COAMIOUDAG ote: oe onc cc rice occ fe RES AS|S oe cg es Se teeta biaece «sis aos 231 
Rockfishes-..... See ee oe ain os 1,745 885 1,733 9,009 190 97,661 
DEPIUASSESOL | TOCKPAsS ut cee s es een s|tenewedes 485 75 | 1,090 815 3,305 
ROP MASS DIACKS so 00 occaenes cee oeac sss 1, 858 2,018 6, 923 4,397 12,792 58, 168 
Sea bass, white, or squeteague..-....... 90, 245 41,414 20,360 | 9,174 2, 206 252, an 
UD RMie nee aan Sons dso cee aye aks enne|'s fos faaes|' Soe ae ees|s nce eseees PF Scaocod 4c badcnboond 12,628 
UICC OS Ct in A eee Seen Se en eee NGSL 5 322. Sasa Re ORE EN eS 165 
<1) Tn E Si Mee eae cairns, sii anaes 500 171 966 6,396 | 5,640 13, 712 
pene ORSUNPTAYS Sa cee enacts <a loa cicte nen Jbanpatestd Eeacos pase [aceon ee lsotne anare 24, es 
BREESE 0 fers tA ht tafe a asia ceive loeniesiasee cle obs aagce| Sass saeeeees |eSarca = bole eee oot 7. 
Tuna Gagne 200, 415 Sorel ae as 9,625 724, 281 
IENTOCH SH Pegs F!2 S55 9S Sse S ad scp eee ee aa tee chee otal) RL 4BON 2s 274 it ; 
Xellowtail 2 ee IRE ee 3,952 | 26,870 48,535 | 43, 140 5, 260 218, 400 
COLEGIO EC Td 3 Spy Mk ek Be 2 ae | ee ee eee © Re Oe 1a Pee ee ee ee Sees Sate 630 
Sea crawfish or spiny lobster...........|-.-.--..-- 22, 443 90,590 | 105,330 85, 958 942,020 
IAT TIGL an ae Oi ors 11, 287 7,367 19,317 6,651 2) 387 95, 110 

TESS VEZ be So | UR Ec ae gard retneaer car 76/913 IGS eretyeere tet Scare et oh Som Sock (Ps ascites | OOD ul aoe Aaah soehabaat ace cle teckia cate | * ; 

Motels =~. 54 Seiyeety 1 elo 489, 501 | 792,500 | 1,196,123 | 856,122 | 639,299 | 8, 121.225 

FISHERIES OF THE SOUTH ATLANTIC STATES IN 1918. 

The statistics of the fisheries contained in this report apply to the 
commercial coast fisheries of North Carolina, South Carolina, Georgia, 
and the eastern coast of Florida for the calendar year, 1918.° The 
results of a similar canvass of the fisheries of the Gulf States in 1918, 
including the western coast of Florida, are included in “ Fishery Indus- 
tries of the United States. Report of the Division of Statistics and 
Methods of the Fisheries for 1919,”’ pages 129 to 191. 

* The data were collected by Winthrop A. Roberts and Rob Leon Greer, assisted in North Carolina by 
Arthur Orr, E. M. Haynes, and G. W. Hoofnagle. 
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EARLIER PUBLICATIONS. 

Some of the earlier publications relating to the fisheries of the 
South Atlantic States and published in Washington, D. C., follow: 
1887. North Carolina and Its Fisheries. By R. Edward Earll. Jn The Fisheries 

and Fishery Industries of the United States, by G. Brown Goode et al., 
Sec. II, Pt. XII, p. 475-497. 

The Fisheries of South Carolina and Georgia. By R. Edward Earll. Ibid., 
Sec. IL, Pt. XIII, p. 499-518. f 

Eastern Florida and Its Fisheries. By R. Edward Earll. Ibid., Sec. II, 
Pt. XIV, p. 519-531. 

History and Methods of the Fisheries. Ibid., Sec. V, Vol. I (xi+808 p.), 
Vol. II (xx+881 p.), and atlas of 275 pls. 

1892. V. The Fisheries of the South Atlantic States [1887 and 1888]. Jn Statistical 
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), p. 351-361. 

1893. Report on the Fisheries of the South Atlantic States. By Hugh M. Smith. 
Bulletin, U. S. Fish Commission, Vol. XI, 1891 (1893), p. 269-356, Pl. 
XLITI-LXXIV. 

1897. Report on the Fisheries of Indian River, Florida. By John J. Brice et al. 
Report, U. 8. Commission of Fish and Fisheries, 1896 (1898), p. 223-262, 
pl. 23-59. 

1898. Report on the Fish and Fisheries of the Coastal Waters of Florida. By John J. 
Brice. Report, U. S. Commission of Fish and Fisheries, 1896 (1898), 

. 263-342. 
1899. Notes on the Extent and Condition of the Alewife Fisheries of the United States 

in 1896. By Hugh M. Smith. Report, U. $8. Commission of Fish and 
Fisheries, 1898 (1899), p. 31-43. 

The Shad Fisheries of the Atlantic Coast of the United States. By Charles 
H. Stevenson. Ibid., p. 101-176. 

1900. Statistics of the Fisheries of the South Atlantic States [1897]. Report, U. S. 
Commission of Fish and Fisheries, 1899 (1900), p. 171-227. 

1905. Statistics of the Seuth Atlantic States, 1902. Report, U. 8. Commission of 
Fish and Fisheries, 1903 (1905), p. 343-410. 

1911. Fisheries of the United States, 1908. Special Revorts, Bureau of the Cengus, 
1911. 

COMMON AND SCIENTIFIC NAMES OF FISHES. 

In the appended list are given the common and scientific names of 
the species of fishes of the South Atlantic States listed in the statis- 
tical tables, as accurately as it has been practicable to determine 
them, for the guidance of the reader. 
Riese - eet estivalis. 
RR orienta taht is pinirea” be beieenie tenet eae Pomolobus pseudoharengus. 

Aan bertis hiss: i 5 7 Rak neo! Ae Be A OFS rit ea Seriola (species). 
Arno e fig hie cs foe Seer e Aer tm fee ee, See ae Chextodipterus faber. 
IBarracud asses a: Se e= ane See ae es ele ee net Sphyrena re: 

Micropterus dolomieu. 
Black bass......-. 2... 22-2. 22-2. 2-2222-2- eee see { Micronteni salmoides. 
Bilueiishie to 502 oho Mat pee a ey rs cee nee Pomatomus saltatrix. 
Bliexunnerorhard tail 2 5) ote ea ree Caranx crysos. 
U5 1a) 00 ita AR ADM A arte ek en Si eS ol bead Mylo og oh Ss ehh Se Sarda sarda. 
Bowlin. 28252 Saw e US YECIL GSS OULE -TCRRS SEAL ADE | Amiatus calvus. 
Butterfish 22. fat} wits care ae Vet Poronotus triacanthus. 
LQ): (Sea mA GE APR RIA A All) PAM, mee yy EO 6 Sa 8) Cyprinus carpio. 
(Ceti See ocho ce, Re SR cae en EM ea pear (species). Y 

: : 2 Scomberomorus cavalla. 
Cero and Kingfish. .-......-...22---2.202+-serteees \Scomberomorus regalis. 
Cowlshvartdlie shellfish ees 55. eee ee ee eee rl Ostraciidee (species). 
Grapples's wi2oH wtss.ctiea. yet Ud ded bee See Pomoxis sparoides. 
Crevalle rs Ooe ts. tacit Dope eye ol A il eae Caranx (species). 
Croalser.ouo2 se casio ii be a ea ete Cn eee Micropogon undulatus. 



FISHERY INDUSTRIES OF THE UNITED STATES. 61 

i Scixnops ocellatus. 
BORER, HOC: MING POMC cia gm wale od w te nls may a 9 ee { Pogenier fone! 

Eel J oner kg rostrata. 
SE Cate aes 9” Seren Fo 3 2 5 es Other Apodes. 
Oe calle ied te SR aa le ba ae aa Pleuronectidee (species). 
Geman ska ss - BIBER). AE sek eS Dorosoma cepedianum. 

Epinephelus (species). 
ET RONE GPs an 2 3 wk 4-3 oe ee oe ee ae eee Mycteroperca (species). 

Garrupa nigrita. 
MERE eer tn... So de ce wei edna = 5 Heemulide (species). 
[35 2 gee BAe Cae Oe) 8 CF ee ee ee Pomolobus mediocris. 
Pema ot erry. 273i tic a aeise Poets sb ele os SEER E Lachnolaimus maximus. 
NESSIE oe ge RD Re i Promicrops guttatus. 
MeO IET ELT 8 oo. aa a RR ERS Circe ence whe hae Menticirrhus (species). 
cere Sete, ONE) eae tae ts we Cw te ae ee Albula vulpes. 
imeather jicket or “turbob 283005031. Jeol. Balistes carolinensis. 
Meonhaden:,.}. 4 527..6 Areas ise sl: fees JA. Brevoortia tyrannus. 
PNEOGTTS at aa ee IE RA Se tre a bam ep youre hs 

Mugil cephalus. 
Mullet... 2... . 2.2222 -22e2+- es eee eee eyes see eet es { Mugil curema. 
Lie cL Re OE as EO Se oS Scaridze (species). 
inerchwhtter os. sn. Ser eee ee ere. te et lal Morone americana. 
ATO CCD eet te pe ee oes. ey ate peel a a Perca flavescens, 
iehan stays pS eet ae ae ae eS RCS i eh ON er Trachinotus goodet. 
LETS Spee OS i A ll ge = er Orthopristis chrysopterus. 
Makeronpaclkerel. 6.2) 3804. 1.5 2 Nee Ph OS on in eh ua 

. 1 . agodon rhomboides. 
IPimtisneor salons Chovcent sae cates Nett { Other species. é 

Trachinotus carolinus. 
erp ON sree a, See ee Seo sects se tee Soe wees Trachinotus (other species). 

ve eee aria 
‘ alamus (species). 

Porgies (Gulf)....-.--...----2--+.+-2-2--2-2s22 ++ hoxeoe (species). 
1, LSI Be snl Ao eae eR a ans nang a ge Anisotremus virginicus. 
“CTS 2 ates py EE lg lid ERS ee af er ete SR Stenotomus (species). 
ReemeARETENSS POV ESE . IES Sed UIE A Fixe ak 

ylosurus (species). 
Sea gar or needlefish..........-...-.-..----+-+---. epee (species). 
merceantash Or SNOOK... 2. ee we ne »...Centropomus undecimalis. 
“ol ucts lee at lt es Cate Ais aa EE EAR code 27 NIE Ne Alosa sapidissima. 
UR EUO RSS Sapo.) 2 en rs iS A: All Selachii except Batoidei. 
Suisopenedds- 3. JF 7) OSe SSP beer ca scign aut u2be Archosargus probatocephalus. 
SES Rs ie RE Fs eS ae) ar eA Batoidei (species). 
BSAISIOL BEAM PTOVG. oo oon ecb nis Fa-nkig cB Senn as Lutianus griseus. 
SORA P Pers TPUUUON. tet On es ae oe a Pac erg oe 2 Lutianus analis. 
Bea per wed BSUS osc SR Se, feet Lutianus blackfordi. 
mpadianwaackerel?)1-08 hoes: li 6. este. Syl) Scomberomorus maculatus. 
BUDO Oto. € ot Set bee ee We a eee ee Ee Leiostomus xanthurus. 

Cynoscion regalis. 
Beuciveasues or sea trout 75. 2 le Cynoscion nothus. 

Cynoscion nebulosus. 
pape paagt tere” 9227524 8)9. Jooditeris add 2 Roccus lineatus. 
BTR OOS ei 3k a pee bene t ht. aedid oS 3h Acipenser sturio. 
“SELES 2 epee gaa ae ear een ne Castostomide (species). 
ETE i ASE RAS tor bP NE ee ee Sy Centrarchid (species). 
SRA EE SEIU OS Sea tate caeemoee SL 2th LO Tautoga onitis. 
See biar. _ sieves (sp) SSPE = sas ne Okie Lopholatilus chamzxleonticeps. 
Yellowtail or “‘silver perch” :............5. 0.00000 Bairdiella chrysura. 

GENERAL STATISTICS 

The number of persons engaged in the fisheries of the South 
Atlantic States in 1918 was 15,046, of whom 1,964 were on vessels 
fishing, 91 on vessels transporting fishery products, 8,604 in shore 
fisheries, and 4,387 shoremen in the wholesale fishery trade, oyster 
canneries, fertilizer factories, and other industries connected with 
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the fisheries. Of the total, 8,036 are credited to North Carolina, 
2,000 to South Carolina, 1,680 to Georgia, and 3,330 to the east coast 
of Florida. 5 
Compared with the returns for 1902, there has been a decrease in 

the number of persons employed in North Carolina of 6,719, or 
45.54 per cent; in South Carolina, a decrease of 1,713, or 46.14 per 
cent; in Georgia, a decrease of 606, or 26.51 per cent, and in Florida, 
an increase of 632 persons, or 23.42 per cent. The total decrease 
for the entire region amounts to 8,406, or 35,84 per cent. 

The capital invested in the fisheries of this region amounted to 
$7,423,971, distributed as follows: North Carolina, $4,222,043; 
South Carolina, $221,251; Georgia, $769,998; and the east coast of 
Florida, $2,210,679. The investment included 261 fishing and trans- 
porting vessels, valued at $1,855,588 and having a net tonnage of 
5,597 tons and outfits valued at $565,858; 5,632 boats, valued at 
$910,218; fishing apparatus used by vessels and boats, valued at 
$957,239; shore and accessory property to the value of $2,731,918; 
and cash capital to the amount of $403,150. 
Compared with 1902, there has been an increase in the investment 

in North Carolina amounting to $2,248,602, or 113.94 per cent; in 
South Carolina, a decrease of $99,472, or 31.01 per cent; in Georgia, 
an increase of $427,848, or 125.04 per cent, and on the east coast of 
Florida,tan increase of $1,855,844, or 523.01 per cent, representing a 
total increase for the region of $4,432,822, or 148.19 per cent. 

The principal forms of fishing apparatus arranged in order of their 
value were: 3,779 pound nets, valued at $355,439; 15,399 gill nets, 
valued at $233,883; 91 purse seines, valued at $219,027; 582 haul 
seines, valued at $102,193; and 371 otter trawls, valued at $22,055. 
Other apparatus employed included fyke nets, dredges, lines, cast 
nets, stop nets, eel pots, tongs, grabs, rakes, spears, etc., to the value 
of $24,642. The use of the otter trawl introduced in the shrimp fishery 
at Fernandina, Fla., about 1515, represents the most important change 
in fishing apparatus since 1902. 

The products of the fisheries amounted to 332,614,123 pounds, 
having a value to the fishermen of $5,348,616. The yield of the 
various States was as follows: North Carolina, 210,501,750 pounds, 
valued at $2,978,708; South Carolina, 3,746,932 pounds, valued at 
$207,690; Georgia, 37,153,953 pounds, valued at $416,043; and east 
coast of Florida, 81,211,488 pounds, valued at $1,746,175. 

The more important species taken in these States were: Alewives, 
fresh and salted, taken mostly in North Carolina, 15,185,585 pounds, 
valued at $412,067; black bass, credited to North Carolina, 551,125 
pounds, valued at $63,137; bluefish, 892,045 pounds, valued at 
$85,567; cero and kingfish, taken mostly in Florida, 2,483,647 
pounds, valued at $161,562; menhaden, 257,757,799 pounds, val- 
ued at $1,605,117; mullet, fresh and salted, 11,757,318 pounds, valued 
at $508,044; sea bass, 577,596 pounds, valued at $50,592; shad, 
2,888,644 pounds, valued at $568,585; Spanish mackerel, credited 
mostly to Florida, 3,211,405 pounds, valued at $232,355; spot, 
1,692,775 pounds, valued at $72,795; squeteagues or ‘‘sea trout,” 
5,105,249 pounds, valued at $360,527; shrimp, 15,656,903 pounds, 
valued at $470,346; and oysters, 5,871,376 pounds, or 838,768 bush- 
els, valued at $260,863. 
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Compared with the Bureau’s returns for 1902, there has been an 

increase in the products of the fisheries of 226,168,051 pounds, or 

212.47 per cent, in quantity and of $2,508,983, or 88.35 per cent, in 

value. Compared with the census returns for 1908, the increase 

MILLIONS OF POUNDS 
STATES “ AEE 
TOTAL Debts 3 

NORTH CAROLINA 

STATES 

TOTAL | 332,614,123 
N.CAROLINA | 210, 501,750 

SOUTH CAROLINA 
166, 875,000 
101,422,000 

GEORGIA S.CAROLINA| 3, 746,332) 14,104,000 

GEORGIA 37, 153,953) 14 828000 
FLORIDA 81,211,488] 36,521,000 

FLORIDA 1918 Saal 
(EAST COAST) 190877 

HUNDEDS OF THOUSANDS OFDOLLARS 
STATES 10 1s 20) 2S) 7 450 poor e400 to 5 

TOTAL ; 

thy ae ene 
NORTH CAROLINA 

Ylllllébltébt 

SOUTH CAROLINA ESTATES: |, 1916 = |. 1908. | 
Y TOTAL | 5,348, 616 | 4,034,000 

‘sein N.CAROLINA | 2,978, 708 
2 S.CARCLINA 

Wt; GEORGIA 
ese eis FLORIDA 

FLORIDA e ga 18 2a 

(EASTCOAST) LZ 1908LZ 

PER CENT OF TOTAL QUANTITY & VALUE 1918 

50 60 70 

N. CAROLINA 63.28 
55.69 

S. CAROLINA 1.12 
3.88 QUANTITY [Ree 

GEORGIA a VALUE Wz: 
7.71% 

FLORIDA 74.41 
32.65 

Fic. 7.—Top: Quantities of fish taken in the commercial fisheries of the South Atlantic States in 1918 

compared with 1908. Center: Values of fish taken in the commercial fisheries of the South Atlantic 

States in 1918 compared with 1908. Bottom: Percentages of total quantity and value of fishery prod- 

ucts for each of the South Atlantic States in 1918. 

amounts to 165,739,123 pounds, or 99.31 per cent, in quantity and 

$1,314,616, or 32.58 per cent, in value. The large increase in the 

catch for 1918 over that of previous years is due to the increase in 

the catch of menhaden, the 1902 catch amounting to 18,862,000 

pounds, valued at $31,420. The catch of other species in 1902 
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amounted to 87,584,072 pounds, valued at $2,808,213, and in 1918 
to 74,856,324 pounds, valued at $3,743,499, a decrease of 14.53 per 
cent in quantity and an increase of 33.30 per cent in value. Com- 
pared with 1902 the increase in North Carolina amounted to 142,- 
917,016 pounds, or 211.46 per cent, in quantity and $1,239,047, or 
71.22 per cent, in value; in Georgia, to 26,051,343 pounds, or 234.64 
per cent, in quantity and $56,962, or 15.86 per cent, in value; and 

_ on the east coast of Florida, to 61,627,223 pounds, or 314.67 per cent, 
in quantity and $1,268,307, or 265.41 per cent, in value. In South 
Carolina there was a decrease in the quantity amounting to 4,427,531 
pounds, or 54.16 per cent, and in value of $55,333, or 21.03 per cent. 

As an index of the trend of the fisheries of the South Atlantic 
States it is of interest to compare for various years from 1890 to 1918 

. the catch of certain staple species with the take of forms which have 
* increased greatly in importance in recent years, species of which in 

the past there has been a comparative abundance but a lack of demand. 
For this purpose alewives, mullet, shad, squeteagues, and oysters 
have been selected as representative of staple varieties and cero 
(including kingfish), red and black drum, menhaden, Spanish mack- 
erel, and shrimp, representing species for which the demand has 
greatly increased in recent years, resulting in much more intensive — 
fishing operations. Lacking accurate data, for comparative purposes, 
as to the intensiveness with which these fisheries were prosecuted, it is 
difficult to draw definite conclusions regarding the present status of 
these fisheries, but the figures are nevertheless of interest. A study 
of the appended table reveals comparatively small fluctuations in the 
catch of alewives over the entire period. The fishery for mullet has 
more than doubled since 1890 but shows a reduction in the catch in 
1918 as compared with 1902 and 1908. That the supply of shad is 
being depleted is indicated by the striking reduction in the catch in 
1918 in comparison with that for other years. In comparison with 
1908, the decrease amounts to 5,683,356 pounds, or 66.30 per cent. 
The fluctuation in the catch of squeteagues is not so marked, and in 
the absence of accurate information as to the intensiveness of fishing 
operations for the various years, the status of this fishery is largely 
conjectural. As on other parts of the coast, there has been a striking 
Aealits in the take of oysters. 

With greater development of the fisheries and inability to supply 
the demand for staple varieties, the growth of other fisheries has 
been quite striking as indicated by the statistics for cero and kingfish, 
red and black drum, Spanish mackerel, and shrimp. On the Atlantic 
seaboard, the demand for red drum or ‘‘ channel bass,”’ as it is often 
called, has never been as great as on the Gulf and difficulty has been 
experienced in marketing it, particularly in the more northern part 
of its range. The increased catch of menhaden for conversion into 
oil and scrap is also of interest. 

Propucts, tv Pounps, oF CERTAIN FISHERIES OF THE SoutH ATLANTIC STATES, 
Various YEARS, 1890 ro 1918. 

Year. serves Mullet. | Shad. paneneeen Oysters. 

NSDQ 496. eeelacby sys. eal lb) 3 16, 543,783 | 5,573,623 | 9,385,354 | 2,368,067 | -8, 344, 805 
Ey ME ot ig BIOL NE nag 15, 856, 350 | 5,934,942} 11,268,343 | 3,741,274 | 11, 285, 268 
IODA VEEN, GAIT" OS Ty ei aT 11, 601, 172 | 14,310,808 | 9,849,338 | 4,848,269 | 22,719, 074 
LOOSE (ANC Malas ce" cetacean 12, 180,000 | 14, 501,800 | 8,572,000 | 8,615,000 | 30, 549, 000 
GTS OY Re Aca Ney, OLR AS oma 15, 185, 585 | 117 757,318 | 2,888,644 | 5,105,249 | 5, 871, 376 
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Propucts, IN Pounps, oF CeRTAIN FisHERIES OF THE SouTH ATLANTIC STATES, 
Various YEARS, 1890 ro 1918—Continued. 

[ l 
, Cero and Drum, red Spanish 11s wf 

Year. kingfish. | and black. Menhaden. mackerel. Shrimp. 

BE ee aR oc A OE a | 692,003 | 12,410,400 |............ | 744,025 
ULL. S84: 25 kA RAS ae ae 358, 070 | 772, 032 11, 310, 000 362, 390 627, 221 
NEST Sto orcas dicts Kio, ombic aiaw © s sin op meer 77, 170 | 583, 394 18, 862, 000 1,013,172 | © 3,810,641 
OUR ss 232 Dab SSE BS eee SE a Boe eee | 1,421, 000 57, 412, 000 1, 685, 000 5, 697, 000 
SES ESI A fl a 2, 483, 647 | 1,007,311 | 257,757,799 | 3,211,405 | 15,656, 903 

As indicative of the trend of important fisheries common to the 
South Atlantic and Gulf coasts the following table is of interest. 
In view of the present high degree of development of the fisheries in 
these sections, it is becoming increasingly important that frequent 
statistical inventories be made to supply information as to whether 
these fisheries are being endangered and as to the needs for restrictive 
measures to safeguard the harvests of the future. 

Propucts, IN PouNDs, OF CERTAIN FISHERIES OF THE SOUTH ATLANTIC AND GULY 
States, VaArrous YEARS, 1890 ro 1918. 

Spanish | Squeteague F Year. Mullet. oeeret Ae eatrout.| Shrimp. Oysters. 

UM SSE Se ee eee See ee 20, 758, 740 700, 459 5, 327, 500 8,195,375 | 28, 931, 90% 
LINE te 2 ek ee ae --| 21, 286,828 | 1, 089, 066 6, 835, 377 7, 418, 246 | 27, 942, 406 
LWGne Aes 28 heed a ee ae --| 41,544,130 | 2,597,063 | 9,637,316 | 16,177,551 [ 56, 835, 009 
MUR oceir ces sn sdedescepubsssccs'sshaneey 33, 354, 800 | 3,171,000 | 12,705,000 | 18,258,001 | 74,952, 000 
Us ce ht Oks eet ae a 40, 398,682 | 6,706,250 | 10,065,987 | 42,799,902 | 29, 625, 841 

The following tables contain statistics of the number of persons 
employed, the amount of capital invested, the quantity A value 
of the products of the fisheries of the South Atlantic States in 1918, 
and comparative statistics of persons, investment, and products for 
various years from 1880 to 1918. 

FISHERIES OF THE SoutH ATLANTIC States, 1918. 

Item. North Carolina. South Carolina. 

; ee eee ek Number. Value. Number. Value. 
OhievESSHlS SHIN 28ers = Neis5e 0-25 ot mec aero s sau es ed -< 1 2 eee enc 1035 | 5-852 5-5 
OTe SST 0 020) a 71 gees ee Ge SR Sos eee 20) eA 
MMIAMOLEMIBNENIGSs £5. Gs0 52 Senne tae eee cena oagsonces 410038 iI||ss02 5552 sec 1 D2 Ie ee ee 
SLIGINE 7s Cia ee ee Ee ee ee Ee eae PT Ag |e Nee ear Ae (fi 0N Boe eect 

MOba eee e Os oe toot cone ace stlesesnces estes 8} O86))|-oara20 sees 2) OOD), |= =e 

INVESTMENT. 
Vessels fishing: 

S) 15 $807,319) 9-22. aoe en] aesaeeses 
157915 Eases lon Soom ie- Siem eee 

Spel ta eg SD DAGLOBB Nt odiscesc cae |s5 eS 
55 413, 710 3 $7, 005 

a AAT (Mes a ape TA: | cee 
TM Ee Ue Spa A Nit gE: BER Pee em SSA 2 HBGSSO0)| eke cnc: hee 2, 075 

48 28,7 33 20, 995 
EAC en goer Ob Ic -oceeee 

a cenaet ae Paes Sea ie A 2. Lk eT A 9,745 tb .. < ee 4,415 

(CES CRS SAS Eee eee ae Se ee ee 25 24, 600 7 11, 000 
A NeTera: (27S Be ee ae Be Se Ce ity 8) Pere nee ae 74 \iastess oss 
(OTs oar Doe ce ORE e ae SPIN Ch = ae pan om lap Se ean Siri (onl ese Saas meee 1, 350 

7 ie RR cis. 2.6 eS eee eee 12 91700 een ss boo | Mra aoe: 
PLONUALE: = beeen as = te Jape eee Saas eats boa PA bs ee ey eee easeadesa. 
COXT(N HRS Ate Goa OS Sa a Ree ane ee gm (RAR SNCS are BS 00) sic cise nin ia ae toeiets See 

52025 °—21 a) 



FISHERY INDUSTRIES OF THE UNITED STATES. 
A 

FISHERIES OF THE SouTH ATLANTIC SratTeEs, 1918—Continued. 

Ttem North Carolina. South Carolina. 

INVESTMENT—Continued. 
Boats: Number. Value. Number. Value 

Sail prow) GUCs-9-e-cecctanects oa. ose ee eee ace aie 1,727 $38, 053 639 | $15,810 
OWOR Ss escent eee ree sale o ecioe deat ieractenis Eee 1,357 269, 720 51 20, 600 

Apparatus, vessel! fisheries 
urse seines 156 Si2iel Soo cee es | oe pape 

Gill nets 800 
MINGSe tate Semewer: 
Otter trawls 
Dredges 2,655) |LOe 488 ee 0 ao 
Tongsiand grabs 2 o!s fa. igs bess cere apse 22 100 165 527 

Apparatus, shore fisheries: 
Rurseseines.. ah ed ik ee Se ee ee 3 TV (600: |.) Sees eee 
IBIS bey East Ban Hoe Geant oars sana oasdecsoaect 440 41, 533 25 2,550 
Gailllmetsee eS hess Se BREE GR Rue SE cy ae oe 14, 299 108, 878 233 16, 525 
Pound nets: «214. 4s sera sce epee ae nes Peete sensor 3,779 355,439 |. 3. cc. eee 
Myke metee ai jet essai ne phe ale eae ees s eter 591 63,280) | iconic ee = ae | eee eee 
Castimete ses Fic ie kel Ree Ue eRe ONG SUS CTR Spe PID De RY SRM) et SE a 71 155 
Stop nets 90 2 130 
MIMOSA I EAD seh e aos AE Ree Neg Ae a EN kee ete $33 lcs heats 515 
Otter trawls 960 2 90 
Eel pots 1,329 enc ste eee ee eee 
Dredges 2,648 loo on. face ine Se eee 
Tongs, grabs, and rakes....------.222------2------- 1,008 2, 046 549 1, 482 
Spears OL PIRSA Les ewes e ee ee mcine sete 80 78 36 27 
Crab trapsiand drags. -<:2'- 32-2 janet tL bt Semen. 113 $65) | 2. -.2 23> girl ete eee 
Otherapparatuss 2. oe soe ee bck oe eas See eiel|Le se mnise sen ae STD ase ane 25 

Shoreland accessory property. see sacs se ee eel eee seers 1,347,644.) 2c cttaee 95,775 
GCashicapitall: Saar cess Se Fae oe eee oan ome ee eee cee "950,050 \|..o1 2 eeu 20, 100 

otal fo no eee oe tente ra eae Bae eee Sake Ce rel Soap een 4,222,043) |. Sas eee 221, 251 

PRODUCTS 
Alewives Pounds. Value. Pounds. Value. 

Hreghy. 2 see ek a8 OS oe ea one wae ete 8, 739, 944 $238, 624 9, 500 $475 
Saited. 2). ye ee A EON a eM G Cane eae TN 5, 743, 876 162° 505, |. “232 Svs ee eee 

Amore fishes Ate Nes ek ek en cies eae tee aye oe ane Rea 8,975 840" ).2: Pe Saas Bee eee 
BTA CD ASSES Mite coat eee hin ce cet: cre secs ae eae eee erate 551, 125 633,187 |. 2203. .2 22s cee eeectae 
Bluefish... ....-- etineisinlp aisle cles See aclanniomio mes bys epee ore 322, 744 29, 677 3, 000 275 
BONITO deco inhiys esse See Sane eens neh ee RNa. otto 3, 015 MG emeroncmecae |seScnagcos 
BOW Ss. fs Neen ote hse nese ee aes TPB Soe os Saas 34, 372 319) cawinct Poca sae 
BUtbeRms hss: ASPe 7 BOSE! CERE sb SPAS e Belem eee Cer 731, 257 24,785 609 45 
Canpachs -dystiecs eens saab eee oo Set eee aren yt 153, 169 53619. |x22 4.25355 See eee 
GaifiSH Sn AGES AES: PEE CEE Se Tee US CERCLA ne 304, 509 9,783 2, 900 108 
Cero and Kingfish ss 4 5. LEG Ese ty PEE te ATED oe 211, 781 13/947 i /s) 4) S52 1S 
QTAPDICL o- sisi ee Re ohare dee eee en on eee, 5, 340 $682] -\- com ose Poe ees 
Grovallent hi 3he 258-1 .PAAIn ye GaSe R ee Ee a ARISE ~ 204 11 300 65 
Croakerse? - 5202 shta. saese cece Ne Sater seats 386, 807 11,912 16, 000 1, 062 
Drumtrediandi black totrs == eee ere nee sae 99, 546 3, 246 6, 000 285 
OSS S eae eee ARM aah OE AR. arr One 174, 541 13, 3931.2 aad eee 
Mlotinders!= ssi ceva debi See eens An twi  e ES: 91, 121 7,022 16, 200 1, 061 
Gizzard) shad so. <<. tesco ds cebseda scans seas hee cee 44,525 tp aE alesse dase osc SaS ccc 
GEM GS ee ears ee a aoe ne an Oo RR 15,000 1, 150 100 6 
ETL CICORY (SHAG WANE Ce Oe eS EUR OE eee ia 158, 443 13,388 20, 500 2, 000 
Rein Suni ee pa ee So icehe adel em ee Ie ite Seance le Tha Re resell alae oan Sd I el 40,125 4,707 
iMferaFia Ler eee ye) fe 5 SEN A Feces Seen a 179, 910, 599)'|i')1,306, 489) | xvoe eg eee 
Mullet: 

resi ik 2 eee opr ceone sos SUNS Eeiee A t te 812, 679 52, 734 58,050 4, 223 
; S12) U1 s(0 LG Sane a theadre pte CN pete Ae Sg Uc) ect 315, 350 38, 341 142, 700 14, 906 
Perch: ; 

WIIG. AE rire fee Het 68S SNE er ae ore eee a 617, 088 31,5150 ee. 225 en alee 
PVCLO We See Nereis (ame .2 Ge al tchee oa nn ety Be eh 223, 813 TOSI4 |< eee. «= 2h ae Ree este 

Pigfish: 
PROS IPSS DS APARNA nll ee Meri a> Wie, 2 Bt 264, 272 12.675). Ss | ee 

GA DASS Sos fe yak See ICO RN eee Rae 20 BENITA Gry fae pumtnng 111, 650 10, 928 132, 000 13, 200 
‘Sos RR WORE Preiee Pim eee eke te ee 1, 657, 036 376, 696 167, 462 29,085 
SHAEKS 2 21532 222 aed SUNN ee SE oe Le eel Ree ee RMA eed 20, 000 175 
DHEEPSNEAG A: cc nocecls oe Ae Me oe el ee ose nese. 26, 223 1, 839 2,100 210 
IS) 2 eg Care ed Ee meen Or Balsa ere Be Ele Ele eo Serine an |b seeeenodeoc a 15 
Spanish mackerel | 2. -taeh elses eee hace wens we eae 149, 440 14,2702) eee ee eee 
pot: 

IPOS 58 oie cls, Se a Sue Se Eee eee eee 1,193, 270 52,531 37,000 2,354 
Baltes fa ot ccc be PRs ee eh NOR Gta oe pr apres 42, 825 3 768 25, 550 2,085 

Squeteagues or ‘“‘sea trout” 
OSHS ye ak ice ARN A ML tS ti RE a 3, 361, 246 209, 483 59, 150 4,846 

Salted see Sanches Aas Sao ee cee = see es 80  eeosecdacotslloacsanacé 
Striped bass 286, 528 46;(030/\|.4 3327p meee 
Sturgeon....-. 6,916 974 117, 225 21,136 
Sturgeon caviar 671 1,497 665 889 
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FISHERY INDUSTRIES OF THE UNITED STATES. 

FISHERIES OF THE Soutm ArLANntic Srares, 1918—Continued. 

Item. North Carolina. South Carolina. 

PRoDUCTS—continued. Pounds. Value. Pounds. | Value. 
PTA ON GE erta a tan an oe ete in catas Us le waitin ane eenbge 16, 464 BOBO ae AS ie | aes 
CTT UTHELTINSE, SO ee EO a only lia 8 a 123, 980 1, 202 3, 000 $180 
RENEE Re meats Setey Sete She ache ae chia wan wisiciwa seh eieen cals eames 150 1 eee ce pen peal Ales 3a! 
ManowiailorAilver perch??.\.......js:acecessncecase ct 31, 278 1,379 900 37 
ire alee Sees EES and Seen et eeee es 940, 120 23, 485 55, 400 6, 220 

Crabs: 
[2G vite Rae Sy es A ee 145, 605 1,983 18, 000 400 
Otis ae eae Eso oe whe itt atop nto? ORR SIRE ire ae 233, 705 23, 821 300 75 

TE g SH gLTAG EE 2 2 Selle Re c= alg ie 197, 576 46,598 800 200 
Oysters, market: 

PATI Rater thes ow cakin wo wie semana ee he saetias e's ces 1, 500, 534 67,380 | 2,631,755 83, 892 
CATO RR ne Bons. Omen ARG A a to 18, 200 2, 152,075 12, 650 

ROMUUDS tate ee ioc so. - mock cau snanesieneane tes cme sine «csi 422, 832 BLO1S: |Stncseeeees|eae sa iee oe 
ISLET eS . Na Ret eee ne ice ne oceans 210 92 545 
1 Een (2 Ses ee pean RO” A pe OB. Ur 8, 400 Lip ph temrt ta Ml erable 2 
SLi (all a he Ce epi a ees eae te See ye? Rar iy tae 19, 125 Pak 632 Jol er ae Ns a ra ee 
MIME GdUALIC HIGGS +. ~ ac cte nce bce ccle ees cece eid 1,050 I heap Actes et lakes ai 

TNS TCN tesa BeOS Sh ae Sn) AUER Uae ba SO 210,501,750 | 2,978,708 | 3,746,932 |} 207,690 

Item. Georgia. Florida (east coast). Total. 

ee AGED. Number. Value. Number. Value Number. Value 
On vessels fishing. .........4.. TRG Vee S50) cereale = 1, 9645). = 2-ta094- 
On vessels transporting. ....-. I Ee So stots ye eho a senbe CUE) Been ae 
In shore fisheries.............- 276) [EBB <ctas PAE Ua eects 8; COS ieee: conde 
SIELONESIMOE D424 oils < sinlnie'ole haan Te UGS | bea crtare ate SeI coe ss aes 4080 | =~ isin Soe 

Mint alsayee Seve hes. c Ft. T G80 eEE ceo oe 3) 380\isue-ces = ae: - | 15; 046) |eaahaed eee 

INVESTMENT. 

Vessels fishing: 
BT semen hateinias wisteiaiate teeta esa = wae nse vetieies totleaiet Wee Uo taalemsctemelaae oe 15 $807, 315 
SING EOS vara So sein ae] oo Shc. Mee oo. NERS ee seta aleee st aee eer DS7O1e | ot Sse 
JETT TRS Ae eee Boe [eee ert Rare (A Ue Sa 3 Sie De eee tb epee | ee Se 246,685 

Gasoline ee oe cac8e5- 27 | $119, 848 23 | $377,600 108 918, 163 
Monnepers..-t=- 225-5 ZOOM Rett eta ees (75) aanodice see Ds DOO ames oeicetarse 

oo Li ih i a 3 ER Al, AVG Alecks els ie TIT ea 2 ee gee 281, 138 
cE es ee ne 5 2, GUS | aSertees Wesleeern Moree 86 52,010 

POMMAPE. us -aeaeuasen FE epee |teeesteceune | seoeks atc (SON eee prea 
Chir iiene P osc cic Sancti Ce ales 13 mek ae a aed Lo aa ered rs od es 14, 485 

Vessels transportng: \ 
GLASOUMON SE Roe: S55. cet ed 1 500 7 32, 300 40 68, 400 

MOUNE PEM se <-.saecn-2 Ch eer ase SON eee merce BO9} | see 
Peepiente ea o. Jc et: L256 ewes kee Sl peed Sea 19, 100 

Bail tere 34 id= aoc Gre SeeeeriGae aa leeacios qoesic 12 9,700 
Tonnage SOA Gpoo aos bead MP aEcr aC See |S Senenore 26 HOReEEee ener OU) = SaaS ee | 
CO sairaiir UE ee Be aoa | NPE Nd | eR Se ed = ne oe ee ae et eee nee 4,450 

Boats: 
SAUTOW CLC cco. asses 313 8, 805 607 20, 180 3,286 82, 848 
PGWEPra reaver scten = sdsnecs 99 77, 400 839 459, 650 2,346 827,370 

Apparatus, vessel fisheries: 
Bursoseines.e 2.2.2.5... 4 4, 800 25 52, 900 86 214, 427 
IGUELTLOSS Ee sao arss Tene es NSU Mens Baw Sip nash nteedlehad empha sleaiih.Crenmtery a. 13 800 
Lita) en ee es | Ee Hi Sn A HOD ipa eceetatee eel cee sete = 2 aes Somes eo 255 
Otter trawis:=.:..... 4.55%. 12 CU ie mite, Seat el Picea bet a ge 14 805 
Dredpes< ites 2...) Pah 6 FL a ee es Bebe Bee 92 | 2, 955 
Tongsand grabs. ...-....- 42 GUAR ee SEER Seed Se EP 229 | 787 

Apparatus, shore fisheries: 
PISO SPIN OS 4a se core ee sas) tenes Shoes 2 3, 000 ft 4, 600 
Haul SEUSS sec ace sons 2 80 115 58, 030 582 | 102, 193 
Gillmeise eee. Sbsrs 139 5, 955 715 101, 725 15, 386 233, 083 
[EG vile SEIT) INES SB ES ME SO piel ee ara ee eee, |, ie eae 3,779 | 355, 439 
USA NTE G) Riggs eek A a la | pe acre | ed CA i | A ae) oa 591 6, 230 
Wastratces ies ca gecese 1 3 16 80 88 238 
Nia Ha SiS ace RAS See NL eee Ae lal tei bebe SEE pa | OY De 8 | 220 

Trigg Peete. 2 SAEs sien ctelsy 84 Taupo: | Wee D1 OB5 sitet ra gier en « 3,826 
Otver'trawiss s.32--2 22833 73 3, 700 255 16, 500 357 21, 250 
BIST OL: Skies - SESE OER COD Arie hats Cl pee eco) RR ce eat) OR es i 1,585 1, 329 
PRIEG PGS eee eee a ane AA hem A ede S EAA ne pe we). * “eos Vide tea (beat ea le at ty 550 2,648 

5, 016 
117 
615 
406 

| 2,731, 918 
403, 150 

| 7,423, 971 



FISHERY INDUSTRIES OF THE UNITED STATES. 

FISHERIES OF THE SoutH ATLANTIC Stares—Continued. 

item. 

PRODUCTS. 

Alewives: 

Ammiberfish’:.<<0ss-2 cess F 
Angelfish.) sos ssesseen == Sec 
IBSIraCuG anise tesco eee caus ajo 
Black Dabs aassenc oes asec Gol 
IB eh Shieeee eee ae, ate 
Blue runner or hardtail. 

Ceroand Kingfish..-.......-.-- 
Cowfish and “‘shellfish”’....-.-.| 
Crappie 
Crevalle 
Croaker 
Drum, red and black 
GIS =e see cee sence ea eeemense | 
Mlounders: 21a e.4.csscsce eas 
GuzZaTaisnaGdssscesseece= esse | 
CGROUID CTS seems eee a asta 
Grunts: 2 Seen see oe ee 

Wadyiishs avec eescee ae eee | 
Leatherjacket or ‘‘turbot” ...-| 
Menhaden 

URC epee 2 see een snes Sses0= 

Sea gar or needlefish. .--...... 
Sergeantfish or snook 
SHS sons. senpec ces eet coueeoAS 
SHOR iS ae ES Oe hoes 

KAGCS esicctmeee ne cice eine =eels 

Man eTOVerasecee cence 

DUDE COD Rs 60 a= ae eer eae 

SHGKERS. "2 30 aoo sjsu sins Selene 

Sea crawfish or spiny lobster. - 

1 672,180 in number. 

Florida (east coast). Total 

Pounds Value. Pounds Value 
692, 265 $10, 373 9, 441, 709 $249, 472 

SodcmecssegelsaSesseneees 5, 743, 876 162, 595 
11, 686 390 11, 686 390 
2,915 91 11, 890 431 
2,915 97 2,915 97 

beedsoi cae difete eo ene 551, 125 63, 137 
561, 301 54, 715 892, 045 85, 567 
50, 750 1, 542 50, 750 1, 542 
8, 141 258 11, 156 365 

Beene sae pe neee mets 34, 372 319 
4, 200 170 736, 057 25, 000 

See cas Sataee eas eects 153, 169 5,619 
13, 900 278 323, 984 10, 434 

2; 271; 792 147, 608 2,483, 647 161, 562 
b} 

Kas oeaseec bGEos anne sae 5, 568 
321, 030 9, 833 321, 534 9, 909° 
124, 278 3,447 532, 985 16, 676 
900, 091 24,638 1,007, 311 28, 281 

Bes saeosie ee COB onneeaae 174, 541 135 
13, 490 737 131, 611 9, 470 

erstebce baci tocae cman eae 44,525 1,154 
74, 783 3, 622 102, 541 4,641 

113, 679 3,629 129, 291 4,811 
Passo cere Na soe bee oee 191, 950 17, 423 

250 11 250 ll 
12, 487 365 12, 487 365 

297, 008 15, 604 364, 363 21,779 
1, 280 13 1, 280 13 

370 13 370 13 
257, 757,799 | 1,605,117 

, 970 245 

11, 299, 268 454, 797 
458, 050 53, 247 

3, 500 70 

617, 088 31, 150 
223, 813 10, 147 

7, 290 244 

279, 034 13, 126 
3, 125 63 

20, 552 1, 898 
495, 014 14, 406 
142, 104 20, 883 

7, 950 458 
1,710 57 

12, 000 900 
577, Ea 50, 592 

314, 774 8, 629 
2, 888, 644 568, 585 

85, 731 
133, 026 6, 189 

i 15 

23,186 975 
241, 078 7, 399 
132, 549 9, 810 

3, 211; 405 232, 355 

1, 624, 400 66, 942 
68, 375 5, 853 

5, 105, 169 360, 517 
80 10 

286, 653 46, 040 
163, 291 26, 810 

1, 336 2, 386 
16, 464 680 

126, 980 1,382 
150 9 

35, 000 2,400 
43,970 1,279 73, 148 2, 795 

8, 867, 918 266, 651 15, 656, 903 470, 346 

52, 000 1, 800 1 224, 060 4, 687 
ee ec a tree cepa eee 2 234, 005 23, 896 

23, 503 1,174 23, 503 1,174 

2 702,015 in number. 
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FISHERY INDUSTRIES OF THE UNITED STATES. 

FisHERIES OF THE SoutH AtTLANTIc Srares—Continued. 

Item. 

prRoDUCcTs—continued. 

Clams, hard... 
Conch meat 
ism market: 

Shark hides.......-. 
Other aquatic hides 

Total. . 

1 25,112 bushels. 

Georgia. Florida (east coast). Total 

Ma _ i ms | 

Pounds Value. Pounds. Value. Pounds. Value. 
$7 2, 400 $600 1 200, 896 $47, 473 

mpi SAR - [wim oon i sdhoses bemaca eats 7, 000 700 7, 000 700 

era cathe 481, 530 30, 884 313, 425 15, 134 2 4, 927, 244 197, 290 
sce ete wai 628, 292 43, 029 145, 565 4,994 3 944, 132 63, 573 
aa Sue ames. || ARs Rage icp Oa de ae 4 422, 832 31,618 
past wero gargs | 2,731 LO TAS ae era 2,731 268 
an masde ante 2,112 Aes aia lain aie icia Iowa erate mais we 3, 597 1,091 
as 7 Soge [epi 11, 250 100 6, 850 402 26, 500 579 
DEON ce 2 ol | eee eg ae ed eee 19, 125 2, 868 
eae careers Ieee a2 BN ee et ed [ae Ie | 1,050 157 

ee ELA? tt | 37, 153, 953 416,043 | 81,211,488 | 1,746,175 | 332,614,123 5, 348, 616 

2 703,892 bushels. 3 134,876 bushels. 470,472 bushels. 

EXrent or FisHeries OF SoutH ATLANTIC STATES, VARIOUS YEARS, 1880 TO 1918.! 

State. 1880 1887 

PERSONS ENGAGED. 

ENN LEN CC 0] TC ae pS a Oe Se aide 5, 274 7,352 
South eo BAT he bee eet Soh. VE Ee 5 ft 1,005 1,280 
OOD ETE RES OA SS op) ey ee A 899 627 
Florida KSBSUCOUSD in. bo LARRY cb RY Cee hy PN lle 368 (2) 

Rotel ees es see ee sR eh ee ee Se Ss 7, 546 (2) 

INVESTMENT j 

TGS UAT ONITIO 7h Sie a SRE hae aon tele $506, 561 $766, 881 
South CAROLE tee sacs eA ee Saha PE ee coo: 66, 275 92,930 
CL TIRE EL RB Sse, a gl a eg a 78,770 61, 806 
WMomittns OAS’ COBSL) =~ <.22-27iF5 Abs Sate fk age teases. 43, 554 (2) 

171 |e he aes Se Sd 2 ee Se See cee A a eS 695, 160 (?) 

PRODUCTS 
Pounds: 

PROUMEC ALOU Ga IR oo a ale oo ww Solo saeco se acing 32, 249,488 | 45,124,956 
FC MMOAL ONDE Aas toaa soe seen cee ae ee fees 6, 143, 250 | 4,075, 537 
(NEG), V6. Ce ae 58 Se ee ee ee ae che eieey ee 2? 972? 500 1, 882, 790 
TOMI OMS TCOASL se noct e a eee ka ee ae 2 286) 750 (2) 

NTC ESR oe ESS RS aa ena ae os Sat ten em Mt 42,951, 988 (2) 

Value: 
IRON ALOUD Are sansa erent: cueace crest. sae $845, 695 $772, 957 
EVIL CAROUTIA Cee 408. 1 A Ae oat et eect cape love 212, 482 157, 688 
REO E Lee eee eee eee saree age SA cr 119, 993 80, 745 
IRE TH Pe (OAS CORSE | hats cee Sacre cert eite een eg ettee 78, 408 (2) 

LHS] That Seep dh Sed BL ott hep de a tts oS, ON Seg 1, 256, 578 (2) 

1888 

7,704 
1,346 

638 
851 

10,539 

$801, 474 
97, 189 
65, 556 
109; 670 

1, 073, 889 | 

43,022, 855 
4, 180, 847 
1,957,749 

(7) 

(?) 

$776, 439 
163) 657 
82/910 

173, 886 

1, 196, 392 
[he SS ee eee eee eee eee a eee 

+ Statistics for 1908 are from data Pubkshed by the Bureau of the Census. 
2 Statistics not available. 

1889 

&, 655 
2? 642 
1,497 
1,244 

14, 038 

$968, 600 
107) 205 
120) 975 
128) 434 

1,325, 214 

45, 545, 643 
4, 879, 125 
2 643, 533 
5, 982? 375 

59, 050, 676 

$950, 427 
200; 381 
105, 727 
199, 043 

1, 455, 578 



70 FISHERY INDUSTRIES OF THE UNITED STATES. 

Extent or FisHertes oF SoutH AtLaANric States, VArtous YEARS, 1880 To 1918— 
Continued. 

State. 1890 1897 1902 1908 1918 

PERSONS ENGAGED. 

North Garoling ete sse ek 10, 274 12, 045 14, 755 9,681 8, 036 

SG ngs oo cet a) hl Sag) le 
Florida (east coast).........-...+.+2s2sse-- 1) 404 1,132 2? 698 3,196 3,330 

MOotal serow ene ss os oP kere nlesolies 16, 001 | 17,185 23, 452 117,961 15, 046 

INVESTMENT. 

NorthiGarolinan! 0) fe ees $1, 243,988 | $1,218,459 | $1,973,441 | $1,270,000 | $4,222, 043 

Geaear tsi 172431 | 281°864 | 3437150 | 4007000 | 7607008 COLETE ey oe Ae 22S ee oom we ‘ 2 ) ; 9, 998 
Florida (east coast) 142? 105 151,155 | 354,835 531,000 | 2,210,679 

YA ha Act Spa hae bs Me 1,688,286 | 1,828,832 | 2,991,149 |12,324,000| 7,423,971 

PRODUCTS. Rane 

Pounds: 
North Carolina 22.2808 2 ou 51,799, 142 | 64,234, 257 | 67,584,734 |101, 422,000 | 210, 501,750 

Cee ae epee eo Boe 2’908 117 | 470987100 | 117102,610 | 147828000 | 377153°958 
Florida (east coast)....................| 7,4637531 | 5/882) 662 | 19,584) 265 | 36,521,000 | 81/211, 488 

Mo tale Me. pue tears Ba evan tee | 67, 201,630 | 80,390,465 |106, 446,072 |166, 875,000 | 332,614, 123 
| ee 

Value: 
North Carolinas... 2) feos.) 2 es ee $1, 027,669 | $1,316,017 | $1,739,661 | $1,776,000 | $2,978,708 
pouth Caroling fe oe a sacke eee rion 602 a ae ae oa 288, ae a ne 
COL P A! Aya oo ortega wf Seca o Beene 23, 563 170, 605 359, 08 701, 0 6, 043 

Florida (east coast)..........--.-.----- 219, 870 136,077 | 477,868 | 1,269/000| 1,746,175 

Mo talee the eee aad See ek eae 1,573,704 | 1,833,155 | 2,839,633 | 4,034,000| 5,348,616 

1 Exclusive of persons and investment in canneries, packing houses, and other establishments. 

Oyster InpustryY or SoutH ATLANTIC States, Various YEARS, 1880 To 1918.1 

————— 

Year. | NorthCarolina. | South Carolina. Georgia. Hlop ede Total. 

| 

Bushels. | Value. | Bushels.| Value. | Bushels.| Value. | Bushels.| Value. | Bushels. | Value. 
1880....| 170,000 | $60,000 | 50,000 | $20,000 | 70,000 | $35,000} 20,000 | $5,000 | 310,000 |$120, 000 
1887....| 212,980} 48,353 37,725 | 18, 581 110,085 | 26,950 () () 2) 2 
1888....| 204,703 | 46,129] 40,242] 19,146] 120,600] 29,370] 57,750 | 12,950] 423,295 | 107,595 
1889... .|1,001,620 | 194,272 | 43,620] 19,890] 163,200 | 26,684 | 62,356 | 11,123 |1,270,796 | 251,969 
1890....| 807,260 | 175, 567 63,150 | 23,204 | 224,355 | 40,520] 97,350] 14,850 {1,192,115 | 254,141 
1895.2. . 2 (?) (2) (?) (2) 2 99,434 | 15,415 2 2) 
1897....| 858,818 | 241,099 | 214,900] 45,360 | 486,634] 86,709} 51,829 | 11,766 |1,612,181 | 384,934 
1902. .../1,022, 813 | 268,363} 689,700 | 118, 460 |1, 224, 000 | 220, 467 | 309,069 | 37,188 |3, 245, 582 | 644, 478 
1908... -| 812,500 | 236,100 |1, 563,000 | 137,000 |1, 459, 000 | 338,600 | 529, 000 | 108,600 |4, 363, 500 | 820,300 
1910....| 332,257 | 63,405 | 710,124] 94,677] 505,157 | 170,812 | 153,460 | 35,290 |1, 700,998 | 364, 184 
1918....| 216,962] 70,280] 397,690] 96,542] 158,516 | 73,913] 65,570 | 20,128] 838,738 | 260,863 

1 Statistics for 1908 are from data published by the Bureau of the Census. 
2 Statistics not available. 

FISHERIES OF NORTH CAROLINA. 

The fisheries of North Carolina were more extensive than those of 
South Carolina, Georgia, and eastern coast of Florida combined in 
persons engaged, investment, and quantity and value of the products. 
In 1918 the number of persons employed in the coastal fisheries of 
this State was 8,036, of whom 1,295 were on vessels fishing, 54 on 
transporting vessels, 4,903 in the shore or boat fisheries, and 1,784 
on shore in the wholesale establishments, canneries, and other fishery 
industries. 

‘\ 
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The investment in the fisheries of $4,222,043 includes 118 fishing 
vessels, valued at $1,249,725, with a net tonnage of 3,437 tons and 
outfits valued at $422,790; 37 transporting vessels, valued at $34,300, 
with a net tonnage of 289 tons and outfits valued at $18,225; 3,084 
power, sail, row, and other boats valued at $307,773; fishing appa- 
ratus employed on vessels to the value of $160,432; fishing apparatus 
employed in shore or boat fisheries to the value of $522,104; shore 
and accessory property valued at $1,347,644; and cash capital 
amounting to $159,050. 

The products amounted to 210,501,750 pounds, valued at $2,978,- 
708. The species of chief importance arranged in order of their 
value were: Menhaden, 179,910,599 pounds, valued at $1,306,489; 
alewives, 14,483,820 pounds, valued at $401,219, of which 5,743,876 
pounds, valued at $162,595, were salted; shad, 1,657,036 pounds, 
valued at $376,696; squeteague or ‘‘sea trout,’’ 3,361,326 pounds, 
valued at $209,493; mullet, 1,128,029 pounds, valued at $91,075, of 
which 315,350 pounds, valued at $38,341, were salted; oysters, 
1,518,734 pounds, or 216,962 bushels, valued at $70,280; black bass, 
551,125 pounds, valued at $63,137; spot, 1,236,095 pounds, valued 
at $56,299, of which 42,825 pounds, valued at $3,768, were salted; 
hard clams, 197,576 pounds, or 24,697 bushels, valued at $46,598; 
and striped bass, 286,528 pounds, valued at $46,030. 
Menhaden represents 85.46 per cent of the total quantity and 43.86 

per cent of the total value of the products of the State in 1918. The 
roducts of the fisheries exclusive of menhaden for various years 
ollow: 39,388,742 pounds, valued at $1,011,498, in 1890; 52,924,257 
pounds, valued at $1,296,317, in 1897; 48,722,734 pounds, valued at 
$1,708,241, in 1902; 44,010,000 pounds, valued at $1,706,000, in 1908, 
and 30,591,151 pounds, valued at $1,672,219, in 1918. From the 
foregoing it will Re evident that the trend of production of food fishes 
is downward and should be a matter of some concern to the State. 
As indicative of the trend of certain of the important fisheries of the 
State, the following table gives the comparative production figures 
for various years: 

Propucts OF CERTAIN FISHERIES OF NoRTH CAROLINA, VARIOUS YEARS, 1890 To 1918. 

Species. 1890 1897 1902 1908 1918 

Pounds. Pounds. Pounds. Pounds. Pounds. 
I Mawavess -ees, SEO Uy d he 16, 481, 063 | 15, 790, 437 | 11, 172,975 | 10,928,000 | 14, 483, 820 
TETAUIGi ISN haya ap, 8 See MR nian a 1, 345, 194} 1, 696, 175 977, 142 | 1, 256, 000 322, 744 

oe ss ee in pea a A a , 585, 3, 409, 585 | 6,705, 492 | 5, 070, 1, 128, 029 
Sindee ary ae a Tee cm ee 5, 768, 413 | 8,963,488 | 6,566,724 | 3,942,000] 1, 657, 036 
Squeteagues or ‘‘sea trout”’.-............-. 1, 885, 677 | 3,090, 254 | 3,781,456 | 4,635, 000 3, 361, 326 
PHDMICUIDASS Sake watlclde oe  wioledaibineinee ae ares 568, 341 845, 123 1, 175, 400 510, 000 286, 528 

Bushels. Bushels. Bushels. Bushels Bushels 
"CUDTT Sg 2 SS ee een ee 28, 269 117, 226 146, 897 91, 000 24, 697 
pies sets Mick onc enn 5 | 807, 260 858, 818 | 1,022, 813 | 812, 500 216, 962 

An examination of this table reveals a very marked decline in the 
catch of bluefish, mullet, shad, striped bass, clams, and oysters, 
while the fisheries for alewives and squeteagues have fluctuated 
comparatively little. In 1918 the catch of bluefish amounted to 
only 25.69 per cent of that in 1908; of mullet, to only 22.25 per cent 
of the 1908 catch; of shad, to only 42.04 per cent of the catch in 
1908, and 25.23 per cent of the catch in 1902; of striped bass, to 



72 FISHERY INDUSTRIES OF THE UNITED STATES. 

only 56.18 ia cent of the 1908 catch and 24.38 per cent of the 1902 
catch; of clams, to only 27.14 per cent of the 1908 catch and 16.81 
per cent of the 1902 catch; and of oysters, to only 26.70 per cent of 
the 1908 catch and 21.21 per cent of the 1902 catch. 

The principal factors affecting the abundance of shad in our 
Atlantic coast waters appear to be unsatisfactory spawning areas, 
due to pollution and artificial barriers restricting the movements of 
the fish in the rivers, and interference with the fish in their migra- 
tions to the spawning areas and while on these areas. It is con- 
ceivable that, unless these conditions are rectified, the consumer 
may have to depend on the Pacific coast for these fish at some not 
far distant date. In North Carolina, while pollution is believed to 
have been a less signifieant factor than in some of the other States, 
interference with the free movement of a sufficient body of the fish 
to the spawning areas and during the spawning period is considered 
io be an important factor affecting the supply of fish in the waters, 
which fish-cultural operations have been unable to wholly counter- 
act. A study of the production figures for striped bass would indi- 
cate that the supply of this fish is being depleted. Difficulties in 
propagation, such as inability to procure ripe fish of both sexes at 
same time, handicap operations in this field. The decline in the 
catch of oysters would indicate how important it is for the State to 
give more serious consideration to the encouragement of oyster 
farming. In this connection the results of former mvestigations of 
the Bureau should prove of interest, notably a document by Dr. 
“aswell Grave.” 

FISHERIES BY COUNTIES. 

The statisties as to the number of persons employed, investment, 
and products of the fisheries of North Carolina in 1918 are given by 
counties in the appended table. It will be noted that of the catch 
of sea bass of 111,650 pounds, valued at $10,928, 59,650 pounds, 
valued at $5,763, are credited to Carteret County. The increase in 
the catch for this county is directly attributable in large part to the 
Bureau for its work in locating the small fishing grounds along this 
section of the coast and for encouragement given to the establish- 
ment of an important fishery. Difficulties in marketing the catch 
at satisfactory prices are reported to have retarded the fullest de-— 
velopment of this fishery. 

As a result of the Bureau’s efforts to develop fisheries for sharks 
and other unutilized aquatic animals and to encourage the saving 
of the hides for tanning into leather and the extraction of the liver 
oil of sharks, etc., 20,175 pounds of the hides of sharks, porpoise, 
etc., valued at $3,025, and 720 gallons of shark oil, valued at $540, 
were saved in 1918. 

10 Grave, Caswell: Investigations for the Promotion of the Oyster Industry of North America. Report 
U. 8. Commission of Fish and Fisheries, 1903 (1905), p. 247-341, X pl. 
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Persons ENGAGED, INVESTMENT, AND Propucts oF THE FISHERIES Or NorTH 
CAROLINA IN 1918, By CoUNTIES. 

Item. Beaufort. | Bertie. Bladen. Brunswick. 

PERSONS ENGAGED. | 
Number.| Value. Number.| Value. |Number.| Value. | Number. | Valuc. 

On vessels fishing. .....-- 12° | eee ea ee 1) Bee 3b eae | 50! |... sseaeas 
On vessels transporting. - US| Peete lace coy a Sono Satna Beceer eA preemies es ae 
In shore fisheries.-......-. 236) cn2 =n» P71) | ee 45 |--------- BOL |e zal eee 
ito) Cy ial past =f Ee | lake es 2 a ee a ee cee AT ee 

| = 

Teas er ee Te (ps SF ae Ri Peak ea vA giemisd hls BOT) |) suse 

INVESTMENT. | 

Vessels fishing: _ 
eaaliniGed care oot cao eet eee oe 22 its wi oe Rete Seats | vsoaae te eee eee 5 | $39, 620 

LUN STAN SEY 4 RR gee ek oe et TS eee (Sr es Pace ace laa ee eee L607 ee ot 
OMPAG «2. Jab ao eee tae ln sae Seal sels.e sad oc pte te od ees eee ens lowe ees cee x 17, 510 
ee Ae cE 20 ee ee PE RE I SR ad oD be 2 Ge Soe) Bee eae 
Tonnage.......-- EO he SR ps 8) as ee | ei Bi oie Ale 2 PE ae ee 
Oubtit. yo seca iae sce 950i Ro ss ance eae as 2? Se bei AO aml tok Bk A A aed SO ie 

Vessels transporting: 
GasolinG@s: ol occ: 2 7,500 | 

Tonnage 5 
Oris ae ae eee 

EU ees Se ane 
Tonnage 
Ofna (a eee 

Boats: 
Sail, row, etc........- 74 6, 195 1 | $5 23 $27 151 2, 210 
Lo ee 25 6, 400 7 JAG) bee eee borer sly &, 450 

Apparatus, vessel fish- | 
eries: 

PENSE SONI OSS tae hoe ae (cise cia cien| alo om asiatane Pee eck fae ace cee ee 3 | 9, 000 
Ghinanitrawisne sees. tas <5 cael tore eae ee lbae Sense ote, Stal eebnise Soe) oe 2 | 100 
iD Seen ee ence 8 De Cees ALe [eons sae Beeeonte§ bese te tad boa sossn ocean bere 

Apparatus, shore fish- 
eries: 
Haul seines.......... 1 GE Leer ees Soe Peek a De a eee 21| 1,800 
iGiliiiets +22 5-2-<- 490 O03" | Ses Sees SSepees oe 22 350 100 2,475 
Pound nets. 2--..-... 137 | 10, 210 Tol le Ovo Sen | seers oso eeet em alma takes ae eee ee oe 
WATS 2 eat Be re seared BAS See Re Bae poke elles fe gence pe cafe ect aus see 1 
Ginreaanreng ls wae eo ee | eee oleca adc tProcaettoc|sace macnn lekess sous 14 570 
IL Got Vo a ee 24 PA ese ee) etal cess ee ooo ale oom eee eee epee ete 
Tongs and rakes....- 2 Gis Reee os Pee sul ee tale eos 160 268 
(2Clhi ca) er 250 pa SR ae | ee ee Ise eeencale oc, cei ho ra are ee atte eee | Sierenc me tence 
Other apparatus. ...-|.--...---.|--------- eoeee errr) Meee | 1} 12 6 90 

Shoreand accessory prop- } 
enti: cee seen Pe | eR. ooo BONOTEN | Bee IGOSOW sce Db she ae sos eet 65, 685 

Cashicapibal.- 22... 24s: 28 .|°-404-~. SAS ORT Ser woe SATS ype Wel) oe oN ees les Gee rccsss 5, 800 

U5] 22) Ree ee An ee eS IDZRIZB IN 2 wa oa Gh gl ees eee 632. \els5. -- ei | 153, 57 

PRODUCTS. 

Alewives: Pounds. | Value. | Pounds.| Value. | Pounds.| Value Pounds. | Value. 
MINES =o tsian aeeccee <=) 326,865 | 196, 760) | 211, 845) | $4200; |e 22. |. =5.. eee soot fee sae 
PRILOORE oss et ee el FS ee. CAL ee 216, 039 Gr (ee eee eed Ae De] ae Se ea Se 

Black bass........------- TEAL lS ESTE TN eR ae es 10S a ile IRE a hy Shee ONES PT a 
Butteroshis. 2052258. 2: - 70, 009 eo Te A ey Se ea ee S| ae a Sn ee eer ae teae ss 
@ahishs oe 08 SER ae 44, 008 1,113 982 ja Lene SEC bee ee tal ee a PAE oe 
Geraand hme ish 2370] eb Semel Re Bren eae Sy el Ha eee 3, 250 | $178 
Gruner eos eck Foe le pe 2 2 eke eis Sol (enc Bea nek eh ARTS) ERE Se = 1, 500 43 
LD sata Srey hasta ats Mya) Va Scope RE LS Se a es en ee eo ee 1, 500 73 
1s aD Saat eR BOLIBE Vel lela tbat 5 |i selec tale ACS De ee ns oe 
Wiounders...--.-.'s....--. 5, 800 BAS ee eee ESS se | ee eee Bae ee nae 8, 800 433 
Hickory shad ..2::....... 16, 760 1,515 628 Fy Oa Le ee bee a anenc|ateen =scaemieee neon oe 
2A GTS ee ee el ee ee ee See ae ee eeee ae eae woleetecce-- 9, 300 , 000 33, 325 

Mullet: | 
LS = AOR SE ee PRE Soe Oe See ee are CSE ne PAP ee 28, 700 2,180 
Salted 

Perch: 
White 

Pigfish, fre , fresh... 
1231 ee 
Pompano. . 
Sea bass. - .. | endewdale 1,000 70 
Nintitese 52" | ak ca, ee 5 2, 050 425 

Mhipepstigads. 2.2.0. a ee al ee LL gee 1, 800 106 
Spot: 

LEE LT 2 Pee emepeel fe er a! CM Ie BT 2 RR 9 A Sod eee emer 11, 250 587 
(Se 1 Lg ea eee eee ee ees oe Sel ee aE Be Ae See Bee 36, 700 3,370 

Squeteagues, or “ 
Brat -fesM> bya-5. 00, a RU Le rE ee peerree 8, 600 604 
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Persons ENGAGED, INVESTMENT, AND*PRODUCTS OF THE FISHERIES oF NoRTH 
CAROLINA IN 1918, By CounTIEs—Continued. , 

Item. Beaufort. Bertie. Bladen. Brunswick. 

PRODUCTS—Ccontinued. 
Number. | Value. | Number.| Value. | Number.) Value Number. Value. 

Striped bass--49 2.5.2) 24,701 | $3, 426 333 LO PP a Ih ee ae 1, 000 $100 
SUCK ens: 20 se. ts sees 4, 890 124 131 By ease NS ee eee a 
eayitog so .2 ele cee ee eet cate clas = oa | loschece cl cepa s Ale ater ate ett mtr ale eee ena 150 
SHIM P is sje ores eae ae A ooisicleein be cilie cee Meee ope rete a el eects eee fete ees te ais eee eee 370, 000 11, 100 
Crabs: 

EVE ie) psp eet mert| bc se a rae Pens yee ean pees Le raed pate byte |t whe ow Ee. 650 20 
SOL. oe eee eee crt ets ore | are acres ters [Mle om hs cte-allomereeeee ere aie llepeete tennteore fete oy een |e 40 10 

"PUrtlessaoe sae ea eas ie | SES Rae eet cereal teets ater 500 13 
‘Clams vhard)! et 2528 oO Ucn ers |S Rae Se |e be a | Ce See eee neers 44, 000 8, 350 
Oysters, market, public..| 65,415 rs) Yo peer ental be Mea eee |e meen | Se Ce il 4, 725 500 

Toten eacemces teen 1,066,698 | 54,140 | 437,585 | 11,527] 4,077] $1,165 | 10,040,265 | 86, 955 

Item. Camden. Carteret. Chowan. Columbus. 

PERSONS ENGAGED. | 
Number.| Valuc.| Number. | Value Number. | Value. | Number. | Value. 

Oni vessels fishing? 3552-28) asec celeenteces 656 | ite ad oe esos eae | ee | 
On vessels transporting: 2 5)2|2 22 7=.2--|------- 35 | peels Lele cad oss anec ne | Aeeee eee ae 
In shore fisheries.......---- Siler ees 12018 ee eee ese 285) |e cnne sO sae 
Shoresmenes? sss ses 2 eel eeeeeece s|sceeere (665). 2 Gee ees 167. .|.2..225.2|82. Ses ee 

Mota: $6 foccdaw a stoele oe so [ee ae DOS psec eee G52) esas 30) |. eo 

INVESTMENT. 

Vessels fishing: 
Gasoline< 22 o.¢ucte ass 

TOMUNALC=. ese esas 
Outfit )ol-set ees 

Sal Rose 4 ee ee es 
Monmage ss oeee see 
QuUtHISSeEe cee 

Vessels transporting: 
Gasolineach 2 Oo2 cease 

PPOUMA SOAS Sete e coe 
Outi aaeoeeeeee 

Salli cassie ess ante coes 
FRONTMIALS 2A See oa 
Outfit eee 

Boats: iy 
all Snow etc esseeeseee 3 $45 414 9, 755 29 $1,100 15 $160 
IP OWCrE = ae. tne eta 5 835 461 | 112, 875 101} 26,410 |; 522 o555| See 

Apparatus, vessel fisheries: 
(PUTSE SEIN OS. ske 0 oe Mace cece laecee ane 98}, LOZ, GOO. oe 5 n/c drerciky cre'csaciers orci] Sic ate creleenen Cee as 
Gillinets.<e¢ sso 2. .2 hee we bees laa oe 13 B00 ewes ae sh Sc 5 oe ar 
INOS hese oe se te = lateon ce oe erate ereolee ee oeeeantes 0 eee eee ee li obSS 
Mredgess. ase ssh Se ELS ee. ce ee tied 42 15/530) |o.2. 2.25 sos on] see seeeee eee 
MOnES- = shee bse coer Bae see ell Reon at 16 7 Al eee heat wees 54 So OSa bec) oneee 

Apparatus, shore fisheries: 
HHawlisetmes 22 322 330. es ae esa eee eee 123 3, 185) | ssc ccc Lace socc nab cll ene eetee Rees 
IBUTSO ‘Sein eS. = eisc acces net eee| Heceners 1 170000 Ree ee Pees ee sonnsclincadeas 
Galliniets ses et See: $2 972 1, 877 49, 305 234 6, 288 15 150 
‘Poundinetsish eats Fa 8s| so. s he sete soe 268 24, 750 967: | 103;,936)) 25 /sS2 255 eeeeeee 
Hykemepse: Ss ee eee 40 SOOM a wictee ok ccc nce Seren Gell sere Soe oir meee toe cll Ste eee eaters 
Dhak ae LP ert ey sae orn ol ise Srl Bornean a 230) ow cskenece] se che |S Se cessne | Sees 
Otteritrawlsh- 3536 tes = |S ee ee snr eer 13 890 Heecccccegtlaeds cunt claws Oe oe eee 
Ted SOS sans eo see dee seco alee 492 L525 | sae Cee beeen cc |b ecicceee a eee 
Longsiandingikes’.- (2 Says ee a ee) ieee nes 182 432) | c Sime dso... se So ook een eee 
Biel potsaesn ne ae cee ol decease ee leaee eee 25 85 SP alc Sat = an snlehmate eetet eaters 

63, 405: |. oneeeen eee 

201; 080) aeaeeeee 310 

PRODUCTS. 

Alewives: Pounds.| Value Pounds. Value. | Pounds. | Value. | Pounds. | Value. 
TAOS EVA Lo acc I se eee 75, 636, ||. ., $3, 774. |4, 747, 518 | $98, 415 |s22 220555 /eeeee 
Salted ses cc 2b coh S ease Be Se Rt a ae ee 3, -230,'025 |; 187; 768:|Cs= aa aeea eee 

ATI ZS SISte eee ee = ic) oe all ee eee a ee 3, 800 P55 ulececccccec|oosses kee eee oe en eee 
IBLWefiSh eee cme ete Sons tlcecaee eee leone 261, 055 23, D450) ce sc8 <2 cdl aeee sole see eee ees 
BOnTO ns. eee oe coe rere esos oe ee ol eeeeRoe 3,015 107) |i AROS. 225282 a eee 
Buiterfishie Jee se ins cess ce llsieaioe eerie neice 71, 999 4, 379M siscoutsse|inses Bea meecceatolecanose 
Catfhish=s se Soca ene. 2, 400 S120 Sas ee etc eeeee 62, 727 29218 os. ee eee 
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Persons ENGAGED, INVESTMENT, AND Propucts oF THE FisHEeRTES OF NortH 
CAROLINA IN 1918, By CounTIES—Continued. 

Item. | Camden. Carteret. 

PrRoDUCTS—continued. 
Pounds.| Value. Pounds. Value 

MGC aE RISE). Siete, catate all win tea wdi-e |» elect orate 
MOTB VAUD S foe w cua dak wane ce cn 
OG iss Sie a re 

Chowan. Columbus. 

Pounds. |} Value. | Pownds.\ Value. 

s$ 
Sheepshead 
Spanish mackerel a SS Se Pee See eee a 
SSO MNOG HM seer eR Re ein Nn oh oaicallS nara me = 792, 565 
Squeteagues, “sea 

trout, LS ATID pa SAR lis i Ba i eles UNOS2 O08 Wl i122, d20| . ceskete dl a2 t8satt cacmoceblesiedece 
Striped [Of StS ae A I RR [eh aR eerie A 995 133 17, 878 Bj Ohs ll emncocamol sence ae 
SSLNTS ECV 26 Aig ai ee pra tae! | dae eed ee 540 27 
‘SUSTEUESTINS a ala Ay il Seeded NES ie ste Ipeel ) aeaegletagl 9 Sa 
BYicuowbatcc. 6.0: sacec see deme see alsdeeoad = 8, 108 
SShaTassrye) payee = aes na ors a tat i | [Rea celta Ras al 450, 120 
‘Crabs: 

Te) a hee ts, ae gee MSRM he Eo Dell Soe 2a | Meme ee 2, 000 
ISOLA g. Sear Stes Seat Sele § eg (SOS ae [Miya eeepey 233, 665 

CLUES apathy ons ae 6 Oe a bine Rene Fed 
“TN SEH I GIS cee Se a ee ee VO ae 7, 500 
MOAT S SISO ses en ine teen cae cctee 1S consiaerare 47, 176 
Oysters; market) public, -2.|)-2. 22... |Pco8 2c: 879, 977 
Sr: LST OSS «vical IEE ag pee lly Ale pa (le EY 415, 572 
SCUDE TLE GS) hoes tat i le al iia el TA | 19, 125 
Other aquatic hides...._... | Seeeiee eels see ol 1, 050 

Motalherrstso fe. | 22,500 | 4,800 | 96,479,790 | 857,827 |8, 413, 269 | 240, 875 1, 575 450 
| 

———— 

Item Craven Currituck. Dare. Gates 

PERSONS ENGAGED. | | 
Number.) Value. | Number.| Value. | Number.| Value. | Number. Value 

Se eV OSSCININGIN Gt oc eee ice | tee Somes omen ata hs baa ie [ee sepetes| eo meee haley camer, 
In shore fisheries.............. GbR es sie UA TD eee Soe 762 | Lif Bees 3 4 SO ie Saa2- 
Whoresmenie. 65.048 siesee oe: Aas Se hot ae 20h Se eine A 1 Rene eee Pere cer [srteeee 

SLOANE Soe se toe nto TON eee B47 2 soa W182) Rese ee as SO aeeats 

INVESTMENT. 

meres AS TSENG, 
oo {AE ae Beets) ee mrsct es Pema 5 7 ean 9 | a Se Sn]) Sl SbOn eee Fea -l ect cc. 

Byieinige Be SRS ESE ORSON ORE ee Ew ae tel be ee AE Be Ae es S| PRS See eee 
(QAVRHT teeta A reapers eels ER Bet hg BE Nia lS i ee Ran Lay eS 2d UM Ee tent eee 

Boats: | 
Sal TOW, Cl. ..c525255---% 47 5 57 $700 86 | 3,430 22 $265 
La De ee oe 20 | 3,075 167 | 15,530 287 | 41,600 4| 250 

Apparatus, vessel fisheries 
IASLC E Sete rg Ee ye Dene Toe ean 6 | 6 Boao Epos 

Sta eee ce eee SE AN oe ES] cae ht sks ee 6 | gh a bet ee 
Apparatus, shore fisheries: 

Hanlseines® 2.8222 U st & 
RIESE SOLES ap eset (LOS eee 
Guliots: 86. F2oi es fk 
IRSUnG Mets: a ae See 
re nets. . 

Tones and rakes 
IBGE WOUSS =. . 2 ssa se teeee oe 1, 240 

‘Shore and BECeSSOry, property. 2|5525.54 -2 6; 265: |oozseneeet At O40: | 3 Feo. Sof NCAPASB 2 ee hs 29 
CSIES LEU O75 go eA ene ee erase oop bree Sed bea | lees ae PC AT Ue] ye eee sea OOD) |Seeceeees| assed 

Dorslsoss shee 1G 250" ae et Ese 06; FO! |oeees 5 ke 1245 O81 [hie oaks 1,278 
=——~_> _——————  ———— $$ i 



76 FISHERY INDUSTRIES OF THE UNITED STATES. 

PERSONS ENGAGED, INVESTMENT, AND PRopucts oF THE FisHERIES oF NoRTH 
CAROLINA IN 1918, By CounTIES—Continued. 

Item. Craven. Currituck. Dare. Gates. 

PRODUCTS. 

Alewives: Pounds.| Value.| Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 
Kresh:, saAscisit batteries 22, 800 $725 | 142,668 | $4,252 | 777,636 | $36,700 | 73,688 | $1,179 
Salted <-2.- 42 Wieder tenes PELL ae 133,083 | 2,140 | 128355] 4547 

Angel fishs2 252) .sehe skew heen oc 50 Dis) oe Se eae | release | Ane ae eR 
Blackopass oss senate aoe) Ie 504,164 | 57,372 | 36,850 
Blirefish 55 5 See AN 700 42) eee ee Soe See, 46, 944 
TS OWE sys oD eo aed ee ONE be See 34, 372 BLO Pes eae ae ere 
Butterfish. yay sheen. oe 30! OOO? #15 200i] teas eee kere es ee 437, 473 
SER PR be tenis eae weer emare 2 ah Satara lie Se 150, 741 an enact reser ciecta ase 
Cat fishic sie rn uaiee 1 2) 1, 200 24} 116,012} 2379] 33,981 
Ceralsindtkan oatishyemac cee en ape mee eel were eae 10, 960 548 17,815 
QAP aso esata ce es emcee te a ee eee ao re ees | sree Sel Se 
Oroaker: so a5ss5 52.52 2heeees 3, 050 77 13, 600 354 16, 538 
Drum:-red and black: 224. 2hs- Sess. -eelseseoe se stemeconenl eens eens 35, 566 
el S as Aes Se cca kee = are 500 40 | 112,581 10, 268 8, 000 
Mound erss senses 1 Fer A Sees 600 35 4,948 330 19, 567 
Grizzandishad ss> si he2e 228-2 le es Ree esc ces 9,371 OT rien eeeetes 
iickory Shad ¥) "2622282. 22 16, 940 9908) cece tee eee sacar 7,467 
dfullettresh: sass) stecensece se 178 4007 | nel BOON | Sane Soe lere ene eee saree Nee 
Perch: 

Wihhitieactrint Sse eee ee Sa 3, 100 282 | 412,040 | 16,296 71,659 
Wellows sure cceglesesscbsa|uset oe ose eee ee 156,555 | 6,187 | 23, 886 

Pigfish 
TOS Nia yes teers eee oe 200 Ou cdoey Sees eaaseeee 37, 428 
Galtedss Micha ywaute a. Lie alee ad caine eae, | Lae tee wml lA cc A 3, 125 

IDIKG NS Sekt yee aha GH Sp aerion| bse see oanreac 9, 245 S38 lsceteeseceleessee ces 
Pinfish, or sailor’s choice-.---- 3,000 00 et eeascos eeeneeos 22, 799 
Pompano ss hy ee eae 75 Bi eae ae u(t Oe ae 1,012 
STi Genes igs Cees ae Rap 14,013 | 3,633 | 51,096 | 9,339 | 881,270 
Sheepsheadk wtsa er artic eel a see ge AUT Soy tere eae acne A tall eRe S 834 
Spanish mackerel. ......------ 250 ZOO TE ees 2 i | IES a aa 27,973 
Spot 

Preshw asa os sire ee shee 19, 300 O80 Mae Seen al creeeae e 49, 082 
Salted Ss ese cete soos pene soot glecciac se scence Meal ee ceeeeme 3,125 

Squeteagues, or ‘sea trout,’ 
fresher pee eae ees he Renee den | 36,910 |. 2,043 | 25,400] 1,854] 901,238 

Str pedwpasseee = siek. seen eee 6,375 565 51, 367 7, 149 148, 740 
DbUTE CON EA ease essere ssees se = lee scoee pel seneace hee oe seticl| sane se se 2,876 
DLUTZCOMCHVIaIN sess ee NRE OER alice a= =| ere ee eel erate oe 661 
MO ULTUATS AE Pe ee eae ee tee crcl] oie eee eam | Ree eat 123, 980 IE QOD 3: See ocelot 
(Grabs whard jo sion ae cee Fee eee a Sa eaemne ota aera (ace ase 142, 290 
(Sams Si arinatrie Aas eres eletal| es ee a dae | Gre ratere cat ate| E eo emcee | eee ne ee 6, 400 
‘)ysters, market, public...---- Se Sacnbe PEC GEOoN bass semen btemanese 60, 900 

Motalix 228 5-25. -ceeee | 176,463 | 12,305 |2, 062,183 | 126,373 |3, 951,490 | 378,761 | 75,252) 1,417 

Item. Halifax. Hertford. Hyde. Martin. 

PERSONS ENGAGED. 
Number.| Value. |Number.| Value. |\Number.| Value. | Nwmber.| Value. 

Onb-vessels sfishin gainer ri ee he so |e eee ana ere ryine | ee ee Dl ee se cnoeeee 
In shore fisheries ....-..25...2¢2.. 39) | acco oe 29) ) EF. se LAH IS Jee o eee TSU he ce 
ShHoresme aor Fs ess eee aes lee eee D7 TSBs St eek ie dl Seer ol eee eee Gee eee 

Total ane hasan eee & Bia Sse ae OLA seen U4]: 332s ee 18. )e eae 

INVESTMENT. 

Vessels fishing: 
BLL Se hes ent eae ghee rel Uh bree lS Seen ee veh lates 2 eval epi Same Mee tr 1 $400"). J. coe] seas 

Tonnage: fash ao. seo. . |ee o eee ae este icy ee oe i ee 7 |Sacceasc|nmwvce eae neeeeees 
OUGHT Rigo ay es ene |e esbaitel eeschocth steel alg: uot alee. 150’)... So es | Eee 

Boats: is 
Sail row, @t@s 4. c2s see aeinee 4 $50 11 $114 26 | 1,245 3 $75 
POW Ors ass e5 asp Raold: eaeeee 19 1,170 4 975 §5. | 11,295 |. = Sos e | eee 

Apparatus, vessel _ fisheries, 
dredges 4... js spas cc wo bettecd oss SUS ARs See ee erin ee 2 60)... 26 25 |eeeeem 

Apparatus, shore fisheries: 
IaWSOINeS S23 so Feels Spee | ees Be 1 200 1 75 3 500 
Gilbnietse os sae Ea ee Pe ee ee | ed ae 50 253 1,684. |) 3,028) )h 2 ee eee 
IP OUNGIMCES: aioe 25.5225 eee be peta See oer reere 37 | 2,450 233 || 225.425, | 222 S| eee 
Dredpes:--.=.-|-¢-- neva Se eeall Ques hoe a] oeeese sel Secereeame| yaaa 2 40 oo onan | See 
Tongsiand\rakesei 327 c 24 jenn ace he see eps Seal see eee | ceeeoe 78 310 |..--.----]--=--=-- 
Other apparatus...........-. 47 QTD GaSe Sk al oek cee dallscic coed nd See chee esos eel ees 

‘Shoreand accessory property. ---=|----5-isee | teas ocean seine 12534 | ees Ree 1,,665))|sencceaee SeeReees 

Total wicicsessce locke acces laonns-eee W490 5a les ee saes ANT ect esackee 40%698;| eenaeeee 575 
a a a 



FISHERY INDUSTRIES OF .THE UNITED STATES. rai 

Persons ENGAGED, INVESTMENT, AND PrRopuctrs or THE FisHERIES or Nor?Tu 
CAROLINA IN 1918, By CountTIES—Continued. 

Item. Halifax. Hertford. Hyde. Martin. 

PRODUCTS. 
Alewives: Pounds.| Value. | Pounds.) Value. | Pounds.| Value. | Pounds. Value. 

IRTGSHE senrie oe <os cena eosc cals Peer + 2-0) ae 216,875 | $5,205 | 87,706 | $3,054 | 30,000 | $1,500 
SEUIGE I. e. - SSS gees Se 2: © || Se aeea UO Niele dan es (ies | eee 25, 000 1, 200 

meal fishes. Yoel! = Poe sold... 
LONGI 3 ae Se 9 Se ee 
PROUUAEMS DEM oh oc dios ac uc ces ou st 
ASABE een cee ew oc owe os oe 
Cero and kingfish...............- 
ge ie Ray eS © 
Drum, red and black............. 
WGI? Bd LSS Se eee Sarees. 
BLQUBA CTS: 20. od2. 2. ase one 
eiexory Shad. . fi... 5 Aoedhe <b 
MMLEDASALCOU 2 3.) cmes vcsdae meet 
Perch: 

WWD Bay2.5 st oo nathan bee ee ei 
PHGU OW? aii 5 bona eto eaten sete 

ibagrsh fresh. 22. .casseeescien <2 <5 
ROM pPaNG =. =30. saw ences t 2§ 
Asie owed as. geecaw erates =~ =~ 109, 827 ‘ 
paisa MaACkerAlee coectce se ce celeec-ccc|eesse emch sess acee|tsecsse 2,987 DADIN S23 Sea | etapa 
DOU OSD ene Ryaeea staise tose en ot lecemanaelesescsasc[secceges 3,325 TSO) [eee see ne P me cages 
Squeteagues, or ‘‘sea_ trout,” 
OSD eae sek neers thrss cbc cscsc|scccccc wa lsasasons|ecasecccclaheccees LAOS OBA Ge erOR palmate sak | rea es 

Miriped\ Dass... 222.2. 2s2sse5558 GlGdbu vec iene oso lee eens LOS S290 t EbOOT anes 2s Lene as 
Oyntersyiarkel, publics s:-.<5.s0]bs--.- 2182-22. [Lee fee. SS DUO E 2h 200) |e ses See eee 

LUT) 2) EN en } 6,635 | 2,770 | 218,709 | 5,351 | 499,681 | 34,603 | 56,630 2,812 

Pasquotank 
Item. New Hanover. Onslow. Pamlico. and Perqui- 

mans. 

eens NCA). Number. Value. |Nuwmber.| Value. |Nwmber.| Value. | Nwmber. | Value. 
On vessels fishing.......-..-.- Ey ey Selene eee rer a ees pomreea co Ee ROE Hee ey eee 
METIRVGSSCISUEAHISHOLUM EL ots). | estas ses ie eee ee es eile ae AF |e Sos oe (es oes es. ee 
Imishoretisheries 20.62 5.55: 238: |Sser sobees hal eee (oy (a a ees AG Wena 
PING PERIMENE Goer ee tere ae ce S22t EA ae oto Chl Eee ieee G4 sae oe 1h IA ass ee 

INVESTMENT. 

Mi fishing: 

FLOUR ALC Set eee Se a o|e ate tak cleat cele. Sees 
Outit. 2-2-2 AON! lt ae a Rie ies aieiee eee ey (BP Se es 

Vessels transporting: 
Gasolin 

PROD MR EO re <i omc ste 
OGRE Sad Semcis te abla " 

Boats: 
Sail, row, etc 

Apparatus, vessel fisheries: 
uUTSe SCINeS.-.5.5,s.2----2. 

Apparatus, shore fisheries: 
efaulsemes. - o24.22.'5 ~~) 
Cu ee 

LD ifs 6 Fee aes ype Pe 
Tongs and rakes.-.-..... 
WONDOES cao ceases aaeee eee eee elt coadencee 
Other apparatus....-.... 

Shore and gga? DLOPSEGYa|eees se sek 560,336) |2 3.225282 1G ond ihe Sone ote 6, 410 |---2---+- 13, 000 
MOMSEN CA DIGI. «ga Scnco meet loc tee eae 2p: O00 ees sees 2000 NE cesten ss 2, SOD! paces. 2 11, 000 



78 FISHERY INDUSTRIES OF THE UNITED STATES. 

Persons ENGAGED, INVESTMENT, AND Propucts OF THE FISHERIES oF NORTH 
CAROLINA IN 1918, BY CouNTIES—Continued. 

Item. 

PRODUCTS. 

Alewives: 

Catfish 

GIS? eee see hice ae 

Pasquotank 
New Hanover. Onslow. Pamlico. and Perqui- 

mans. 
5 a 

Pounds. Value. | Pounds.| Value. | Pounds.| Value. | Pounds. | Value. 
15,000 | $1,200 | 177,507 | $6,250} 3,750 | $125 | 150,000 | $3,000 

Sends acesistes| ne sec hee sheteceeh a) ees eee es kineeetteasleaeebons 39, 000 390 

MIOUMCCrS Es. se e- = soeeeee 10, 300 1,545 4, 300 Sh eee mene Be lm cace 2 
Grunts he soo eee ck See 15, 000 15150) fost coke) scence cle omc bers =| -mceece ote Eee 
bickonysShad' e222 eae 9; O00! |) 9 2) AOON| cscs 2 Slo ee. 2e5| Bae Seo alice elec pee eee 2 
Menhaden. 22 stn. ss Saaese 80; 377,800) | 792,952 foe. b sacl. mene eeele ce cc - alemececce|s eae een 
Mullet: 

Breshi 230%. al see 32, 000 2,750)! 193,024) 14,955) | 4,000") 1) | 400) 222 S22es— eee 
Sallie are oes ve ae een lean cinerea Soke 47,,000)| 5,232) * 5,800 |" 800) )s2525225 54) eeeeee 

Perch jvellow, 222 oe ane Sas eA ne CN pape se Me 2a Le ag oe (8 1, 875 150: 
Piphishatresheeemen seem. eee 48;000'}" / '4,800°| 12;000:||) ~~ 425) |< s5253..|e2et eo ee ee 
Pinfish, or sailor’s choice... .. 6000") 2 GOONS. ec aS. tees ae eee ool eect oe eeee eee eee 
IPOMPANOs eis eee ee 2,300 | B45: fee «5007. LOOM. ood sec] econ. oe Se cereal aera 
Seabasse Jeet eeese ei aoe 50,000 | © 5,000 |'* . 200)| > (25) 1.3.02. calkeete eis. Sie ees 
S10: (6 lie eer eee meg ee 38, 600 3,750 | 134,660 | 26, 920 
Sheepshead se tee eee eee 5, 000 Ul ee Bees All yesne r= 
Spanishimeackerel 2. ole. 15000) 225" 8000), 80) | DOO) |) 9 RON SE or ee eee 
SPO; frese soe ee ewe a 31,000 | . 2,350) 77,050"). (3,865 ")) 1,250! \/* « < SOs Soke oes eee 
Squeteagues, or ‘‘sea trout’’: 

TOSHS Efe < SPV Oi ARN Ee 13,500 | 1, 765 | 103,896 | 9,258 | 198,950 | 5,445 ')_........}.--...- 
Salted. eee a Secale ae see Goo culleseaneme Selec osecadlsceescs el) GOW) LO hMe peepee bese 

Stripedtbhass 2 2 seestecciecccl > ease ees 9,250 | 1,850: 
Stuneeone. ea eeeaciceece eee 355007) 420 oo aot a os econo tanec Jo] SSSR as eee eer 
NUULSCOMCAVIAT se seeer manne LOE LO eee. ora oen Seale Seth calle ao ccce a | Sante eee eee 
SellOwL aioe ae ae eee 35000)" - 9 180) | 222. codecs en aa S700 ee be ee | = 
Shirimpesssansuce sere sae 126, 000 
‘Crapsehards eee: ceeere eee 665 
Rerrapine hei Pa tine ies Be 
Turtles = ees eae ee 400 
Clams hard eee 2 ees 48,000)" 14, 500) | 165800." *4,'645 S255 22 2) ee cell see sees | ere 
Oysters, market: 

WD Gee 2S ss CR ee 10,500 | 600) 24,150 | 3,750.) 402,367 | 18,490 |4.-2 222i) see 
Private. 2. t2iGois (2 asl sekiok che eee 3, 500 400». 3-0 pte reel 

Scallopssis 22.20 ick so Sees sees ae eee BO aT BDO te Aas [vars ote ol ro 

Motaleae-e seen sass 80, 865, 575 741, 132 | 31,550 | 335,025 | 32,340 

Item. Pender. Tyrrell. Washington. Total. 

PERSONS ENGAGED. 
c Number.| Value. | Number. | Value. | Number. 

On vessels fishing. ........./_- 
On vessels transporting. --.).. 
In shore fisheries........... 
SHOLGSINeH sae ee cece eee lee 

7oi: | eee ae 89 
Se EE) ace 26 

7a: ol 115 

INVESTMENT. 

Vessels fishing: 
Steams. 5/5 = Gs. 254.06: 

Outhitie ese eee 

‘Tonnage 
OpUht cask ae 

Vessels transporting: 
Gasolines sess Se Enm es 

Ouchtsessseeeoeeeelee 

28, 700 
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Persons ENGAGED, INvestMENT, AND Propucrs or tHE FisHertes or Norru 
CAROLINA IN 1918, By CounTIES—Continued. 

Item. 

INVESTMENT—Continued. 

Boats: 
Na TOW tC. : 0. fe. =. 
BE OW ODSE AGE one nie nee ane 

Dinesets. 2. 

Apparatus, shore fisheries: 
Haul seines 

Gill nets 

Angel fish...... - 
Black bass... 

Sunfish 

Pender. Tyrrell. 

Value. | Number. | Value. 
$1, 350 14] $237 

600 37 | 4,915 

Value. Pounds. 
762, 350 |$10, 417 

1, 151, 383 | 27, 623 

475 

Vaile U 

Washington. Total. 
| 

Number. | Value. | Number. | Value. 
42 $827 1, 727 38, 053 
36| 5,645 1,357 | 269; 720 

SEP ies 5 amet 57 | 156,727 
Seeieeie wistsie| aerate ee 13 800: 
Bee raeie atts ae aeioralans | oto ctet rare erate or 50 
SESE Pare te 2 100 
PS SOR PRS HE 86 2, 655 
Bet aeitoce ot see 22 100 

3 | 3,400 440 41, 533 
ai restate ee ae Serra 3 1 

174 | 4,676 14,299 | 108) 878 
125 | 10, 505 3,779 | 355, 439 

8 130 591 6, 230 
SAE aie afatell ray eatetete | mise tiaiate a ieere 333 
Kot Beene Nak Morse 27 960: 
BY PLEO ra! Se Anus 550 2, 648 
6 FABER i las 1,008 2) 046 
SURO a5, Sand 8 1, 585 1, 329 

3 496 1, 108 

esp tis a. Be en 1, 347, 644 
TOE Ad PE ah 159, 050 

Pounds. . 
918, 100 |$51, 859 
820, 991 

Sees ee 

See ed eee 

6,450. 

2,750 

Pounds. 
8, 739, 944 

179, 910, 599 

812, 679 
315, 350 

617, 088 
223) 813 

264, 272 
3, 125 

20, 552 
50, 179 
8, 685 

111) 650 
1, 657, 036 

26, 223 
149) 440 

1,193, 270 
42) 825 

3, 361, 246 
80 

286, 528 
6,916 

671 
16, 464 

123, 980 

4, 222, 043 

13; 388 
1, 306, 489 

52, 734 
38; 341 

31, 150 
10; 147 

12, 675 
63 

1, 898 
1, 225 

994 
10, 928 

376, 896 
1, 839 

14,270 
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Persons ENGAGED, INVESTMENT, AND Propucts oF THE FISHERIES OF NorTH 
CAROLINA IN 1918, By CounTres—Continued. 

Item. Pender. Tyrrell. Washington. Total. 

PRODUCTS—Ccontinued. 
Number.| Value. | Number. | Value. | Number. | Value. | Nwmber. Value. 

Maitoges 4. Fk aee cease hc anemadlelonoeee ltt cette anne ene cee ee 150 
Mellowitall 5002 sane 20, 000 $965) [nk ec. ol aE eae Base seee 31,278 1,379 
MAPLIN she 3 ood seem ayaa Beto aiel| oe ann aie si| eae eee Sar tee ee | eae Se ea ane | ee 940, 120 23, 485 

Crabs: 
Hard 22S) f oes ten one Site es ee Eee eee ek see bees | ete tAken | ee 1145, 605 1,983 
SO Mcp g ee Mere eis Ooo aaa | ee eons ce ae tee BO | em Sigs | ee Pee cg eae | ee ee 2 233,705 23, 821 

SP ORD AD UM oo etna ote tats bre eases | 2 Ya sims eee Ne eee ee | Se ee oe ee rete | ee ogee eas RE 92 
MINUILOSS SESE RELL sai ee Ue ae 2h Wie Ya oe | 2p ac oe ne 8, 400 77 

(lems bnrdepeeeeaooeeee cee 35; 200! 29% S00) se sce a ce ees Spe he 3 197, 576 46, 598 
Oysters, market: 

IPibliCwee see eee 145000) | 8015 OOO 8] 2 eee eee a] Cees Cee Lr Eee |b Selene 41, 500, 534 67, 380 
IPTUV RUA SEs cee he Oe so epe| ete hl a ce a ee eS ee ie ee |b ale are 5 18,2 2, 900 

BCALOPS Ree eee Ces | Meee ae | es Sie ee em |e Me atl SP ae en Joss sas 6 422, 832 31, 618 
PS) STE Al a0 (eS ene ara ta ge peat PN Ty IE is AS UR Th (ee eal Wes eerie ne 19,125 
Otheraquatichides 7. G2o6 soek cSt ee aa ee AP eel Ss ena UR 1, 050 157 

TOtAlSs © octaniee We neers 501, 750 | 44,284 |1, 937,404 /$40, 554 |1, 880, 232 |$105, 297|210, 501, 750 |2,978, 708 
1 

1 436,815 in number. 3 24,697 bushels. 5 2,600 bushels. 
2 701,115 in number. 4 214,362 bushels. 6 70,472 bushels. 

FISHERIES BY APPARATUS, 

In the vessel fisheries of North Carolina, in which seven counties 
are represented, the forms of apparatus in use included purse seines, 
gill nets, lines, otter trawls, oyster dredges, and oyster tongs. The 
total yield from all forms of apparatus used on vessels was 179,072,191 
pounds, valued at $1,355,684. The catch with purse seines amounted 
to 178,101,814 pounds, valued at $1,305,057, of which 177,868,599 
pounds, valued at $1,297,582, were menhaden. Other of the more 
important species taken in purse seines included mullet, 71,165 
pounds, valued at $2,630; croakers, 57,000 pounds, valued at $1,765; 
and spots, 69,300 pounds, valued at $1,385. Gill-net fishing yielded 
83,300 pounds of fish, chiefly squeteague, croaker, kingfish, and 
bluefish, valued at $6,265, and was prosecuted only from vessels 
pperating in Carteret County. The catch of sea bass with lines was 
£7,500 pounds, valued at $4,725. Shrimp were taken with otter 
trawls to the amount of 10,000 pounds, valued at $300; oysters 
with dredges, 725,218 pounds, or 103,603 bushels, valued at $34,912; 
and oysters with tongs, 104,359 pounds, or 14,908 bushels, valued at 
$4,425. 

In the shore or boat fisheries pound nets were the most productive 
form of apparatus, the catch amounting to 16,233,529 pounds, 
valued at $683,292. The catch of alewives in pound nets amounted 
to 12,254,728 pounds, valued at $301,577, or 75 per cent in quantity 
and 44 per cent in value of the total take by this form of gear. Other 
species of importance were squeteagues, shad, and butterfish. The 
catch with seines in the shore fisheries amounted to 6,028,340 pounds, 
valued at $340,795, of which 5,605,300 pounds, valued at $332,938, 
were taken in haul seines, the remainder being credited to purse 
seines. Among the more important species taken in haul seines 
cwere alewives, 1,589,037 pounds, valued at $66,825; black bass, 
533,364 pounds, valued at $60,977; and mullet, 667,065 pounds, 
vyalued at $53,559. The yield by gill nets, which was slightly less in 
‘juantity and exceeded in value that of seines, amounted to 5,995,917 
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pounds, valued at $386,224. The principal varieties in the order of 
their value were shad, squeteague, mullet, and spot. The take with 
tongs, rakes, and hands totaled 767,262 pounds, valued at $72,455, 
and with the exception of an incidental catch of scallops and terrapin 
was made up of oysters and clams. Various species were taken with 
scoop, dip, and bow nets, amounting to 364,383 pounds, valued at 
$34,046; with lines, amounting to 386,010 pounds, valued at $23,258; 
with fyke nets, amounting to 283,629 pounds, valued at $11,375; 
and by stop nets, amounting to 10,840 pounds, valued at $605. 
The catch with otter trawls, confined almost entirely to shrimp, 
was 592,580 pounds, valued at $15,149; of scallops and oysters with 
dredges, 542,363 pounds, valued at $36,761; of eels with pots, 
161,046 pounds, valued at $12,309; of soft crabs with drags, 38,660 
pounds, valued at $3,725, and of flounders with gigs, 25,000 pounds, 
valued at $3,030. The total yield from all forms of apparatus used 
in the shore or boat fisheries was 31,429,559 pounds, valued at 
$1,623,024. The products of the vessel and shore fisheries are shown 
separately by counties in the appended tables. 

YIELD OF VESSEL FISHERIES Or NorTH CAROLINA IN 1918, BY CoUNTIES, APPARA- 
TUS, AND SPECIES. 

| 

Apparatus and species. Beaufort. Brunswick. Carteret. Dare. 

Purse seines: PRounds.| Value.| Pounds. | Value.| Pounds. Value. | Pounds.| Value. 
eliprl shee ne te pecan ce sally. seelecae| sac aoce cl saacemes scl eces oes 4, 100 $2808 ae ess eee 
IBupterGsh- 22: scsecseae| os. c ee ees| ies os 22 | ooo Psewsed| esse se5 1, 750 (Aa eke] preeiacee 
GOR Kel ters nen ta cees ee ol cae toswilt wot coe jepsaeneeae| -se cece 57, 000 T76o he: ee ee 
PAIN Pastas) apoio | oe Cee SEB Eos oS tae eee eee 650 75 \p | SER ero ea? ae 
ivonsnt ees recs peal Socom teh | ape ockoe ace aie pase ele Ol 250 LO" eo See | cee 
MMICRI AU Ol asc sas. Joa oe fo) ewe cicton|o a eee 9, 209, 000 |$33, 325 | 88, 190,799 | 471,305 |.........|....... 
WRN Ste seascen te ees |) che be ee one {oe oe S| = aeelse 71, 165 PHOSON |e oe swe clea 
Spanishiansackereles.-2...|) oo 2s|"2 seas eee 3 | eae 500 50)| 2 seer sac[e see 
SPS Mn Te aemic aaa eels | odeas sess }ee coe cers ign oanmnbelonewease 69, 300 1 (O50) || Ae Renal: Seen 
PUMRLCRLUC Hae mscc sata | sores cen |en est oe fppoeaenens peeaao ae 28, 500 1s 1) een a 

STUN ee are gs Cera | Om So cll oes oe cia 9, 300, 000 | 33, 325 | 88, 424,014 | 478, 780 |........-]......- 

Otterizawiss Shrimps. 2226 22]6 6.2. .i[| Lose 10} 000'|; S2800),|-t aso Pe 0a ae eR eet ea Ea: 
Dredges: Oysters, market, 

DUDUCH =e: Lee - ook SN A eT NS SET [ae Sa | a 420,175 | 18,702} 10,000]! $750 
Tongs: Oysters, market, pub- 

IVS = RT A ae | as | be Se nee | ree 93,359 | 3,675 | 11,000 750 

Grand total............ 43,610 | 3,300 /9, 310, 000 | 33,625 | 89, 068, 348 | 512,147} 21,000} 1,500 

52025°—21——_6 



82 FISHERY INDUSTRIES OF THE UNITED STATES. 

YreELD OF VESSEL FISHERIES OF NoRTH CAROLINA IN 1918, BY CountTIES, APPARA- 
TUS, AND SpEcIES—Continued. 

Apparatus and species. Hyde. New Hanover. Pamlico. Total. 

7 1 
| 

Purse seines: Pounds.| Value. | Pounds. Value. | Pounds.| Value.| Pounds. Value. 
iBluefishiss she assss 

Croaker<-t 4 5 3yat: 

Menhaden-....20-=- 
Mullet eeree: oe cet oleae 
Spanish mackerel..|......-.. | 
SOUS Meee rs seo Se Gull ig LR ts 
Squeteague.........).......-. 

Offer trays Shrimp | ee sas eel eee oe cae a eae | ee 10, 000 300 
Dredges: Oysters, mar- 
kee publicss sscesee = 7, 000 $500" heen alinge anges 244, 433 |$11, 660 725, 218 34, 912 

Tongs: Oysters, mar- 
ket, public: 22 jsenes Meee sene laere S82. |bs Peete tence 2 se| Seem Sastre teoes ees 104, 359 4, 425 

Grand total...... 7, 000 500 | 80, 377, 800 | 792, 952 | 244, 433°] 11,660 | 179, 072, 191 | 1, 355, 684 

YIELD OF SHorE FisHerRIEs or NortH Caro.ina In 1918, By APPARATUS, COUNTIES, 
AND SPECIES. 

BY SEINES. 

| 

Apparatus and veliat : a | epee species. Beaufort. Brunswick. | Carteret. Currituck. | Craven. 

| | | 1 
Purse seines: Pounds. | Value. | Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Valuc. 

Menhaden...2.|........- Teena Sea eeeey Soba 3005000, |S, S00! te << ja:cco:<torcral| em = 2 <= =| ee Ee |e 
Shr pees eee JE oe eee eee ee me oe eet eel eee 105,.040%)1, 857. os fou le. 32 Sel eee 

Total aaa ee M1 SS Eee | Lee | ZO GMOO|| BUBEYA Ee | ee |.---2- 

Haul seines: | 
Alewives— | ie 

Fresh... .. 137:3650|$2; 970 \e--2 eos. [eet je phn Nope | oa ece 86,653 1$1,835 | 22,600 $715 
Saltede ecole sec. 2. Babee a ee pees || eee Sees Cee aenee | SEs 121,000 ||. 1, 604,222 eae eeee 

Blache passe ce (itl ON 111) |i 343))| ee Meee |e nd) aaa ee 490, 089 [55,654 |.........|..----- 
BIDS HSH Sas 30) 558 SSRI SES Te |e de 7; 400° U$632:|. 83s eh ee 700 42 
OW. a Pe Foe | ewe SS Ree casera bors memice eae al: cones 25, 979 DA) occa ees 
Butterfishet Sb 2S Wer Re ee ee ee 2, 850 T17 (oo Ses ke is en ea a ee 
Carpe Neen Bt a SIE eRe ERS nes BR Oe gio ae aay | §23,472)|, 4-631) | .5 cease aeene 
Caifisha eee 37, 608 953412 95st] eet | See a eee 72,661: | 1, 476 |22.. 3 sale 
Croan ss Si TE Ah hte Belen Us| hte Pa 36,325 | 1,093 | 13,600} 354| 2,700 60 
PUT SS eae rs sceic nll eee wees serene 19, 265 9500s. 8 ce. | hs So eee eee 

Hels: Sentee ae 1,512 AB irae Mew Ska Alek (SLL 2g al oe ome eel eae Pee eee en lccs 
Hloun dense. gi) <ace Be ey ee ae ee oe me | 825 57 1, 600 80 250 16 
GizzarG shad’ S| Saee ys se eames TR gee Mears praetor yes cm tae OFia| Poteeeasa ee oceee 
Eickory shad 4/145 060i) 15272) |h ae see ase TAR Ae Bee | Meio. seer SCoEM Bear ne aie ae 5,000 250 
KCN etTahie Sr oll eto oe | Meee eee a eet 1; *°38)'700)|92)767"|| © -105960"'|) '548i/ae. sen eee 
Mullet— 

Tess 24 6 |)) 2 ee |e ees 21,200 |$1,700 | 267,465 |13,009 |.......... bol ccc ca]escee econ Eee 
Salted..... lace Pec Rea 163,900) 19; 450). 5 Saccssale ec cecals once neste PE Besa ee cl Sone 

Perch; whites:| 9 (3845) y356))|en. sere eal brat By SUMS R RES. 303,514 |11,927| 1,400 112 
Perch, yellow; 4) 39;'728 || 2) G55 tense ate all eaeene eee eee A sae 1015753 | 3° 986 2:55am 
Piptishy Sey Soule Sep | ee ae || ar ee ey Meee 13, 419 333 lee. eee 200 5 
Pike See oe 110135 |(1P 032) hee eel | ieee 8 Se eee eases 4, 467 409"). 5. eee wee 
Inthe eRe eed Lee. ORRIN ek 5, 000 88h bE eee ch Aae ee ae 3,000 50 
IP OTIPATI OS ays osc cree re eres oe ae a | eee 790 | A259) eee ater or oe 50 6 

Ks ae sae DEIGOOR AA 7 Si |ee eae aes |e es hips fe, sells Sera 24,000 | 4,000 2,060 535 
Sheepshead isles pee eee see ae al Gaeta eee | (Yee Mi BED leotoeoe widiellgec atgeleeee eee eee 



FISHERY INDUSTRIES OF THE UNITED STATES. 

AND Specres—Continued. 

BY SEINES—Continued. 

83 

YIELD OF SHORE F'IsHERIES OF NorTH CAROLINA IN 1918, By APPARATUS, COUNTIES, 

Apparatus and Beaufort. Brunswick. | Carteret. Currituck. Craven. 
species. 

Haul seines—Con. | 4 
Spanish mack-| Pounds. | Value.| Pownds.| Value.| Pounds. | Value.| Pownds. | Value.) Pounds. | Value 
(\ 7) eee eee o = silt wate leeeeies ae ee ASa0D} P S440) | Jo enc | Sees S| sa ceakedasladocene 

Spot— | 
Fresh. .... 5,148 | $255 4,600) |, $360"! 181,.870') 6,835"). .-.....2-.)-.-20-- 14,500 | $780 
DALLGHSe ors |4 ~~: |S eas QV CTOD) | 220 70;)| seeeeee ae etek eo l ae ecm coe tan| payee Vee lates =e 

Squeteague....| 164,283 | 5,822 100 10 | 52,250 | 3,427 | 25,400 $1,854 | 16,000 1,160 
ee ass... 5, 894 ALE) | (Re eee ema Set | PE RR * 15,111 | 1,533 5, 500 | 440 
Suckers....... 4, 890 Mae Geers Sok 58s SD eee ele Seen eRe Se ee linos actos|laa he sewers Be ete 
(Syhs oUt) 9° 2 ae al IR ag Se ee eh | Oe re (ee ae yo LOSS AD 2H O26) os ae = eee soe 
MCU 7 1) Cae Oe ie ee eee See ae 1, 500 YES id VE a i 
SHAS Cee ee ooo Be Se ee ee eee ‘SOS000) | (OtO20t see cone slees ee re| sae aaenealeeee 
Bbrinin sa. <2.| ssn e| soe tae oes so VL75000) 35254. Hoe ee eee noe nctaiate isa bear 2 
Murtlasss: 2os02|bessatere ewes se|scece bee a|sceau ae 2,000 pO) ig Pe es | Sea A 2 sees 

Total........} 461,057 |22,407 | 211,500 |23,690 | 847,398 |42, 530 |1, 534,052 (91,346 | 73,960 4,171 

Total, by 
seines..... 461, 057 |22, 407 | 211, 500 |23, 690 |1, 252, 438 |45, 887 |1,534,052 91,346 | 73,960 | 4,171 

Apparatus and = : , species. Dare. Hertford. Hyde. Martin. Onslow. 

Purse seines: Striped | Pounds.) Value.) Pounds.| Value.; Pounds.| Value.) Pounds.| Value.) Pounds. | Value. 
[arias Loe ote ae ae TEACUP SORE ya eats ee Alla 9 Sal pila Bali ll ae a Re (se al aa Da Rae | 

_——— _—=} ——— ——s| =——_—_ —————————) 

Haui seines: 
Alewives— 

Rireshins ho 22 |. 1 sSace|oecatice o4, 219, $15 901,)). 522 2ee-|55-2-2- 303000: ($1,500!) 3.25 a 4es||o-5- 2 ne 
setts Naver g MS SRS So |e =e my ae Se mie oa Na oe (es ae | Zo OOOKIP LS 200 S22 oe ess | se cece 

Black bass....-.. do phOL SON OSON | Sema ts ede ago ee enone eee een eee SR SOs oc seule come 
Bluefish. ........ 3 WE Wi e072 la ba a 835)" SLO assess. 22 Snake See 2,000 $175 
TE ELEN eee S| errs ee ceva |e ee Seer |e eter c ec apa ee ae eee eee Beaes , 000 100 
Canish? eb. 900 Ta ee ae Gertie LE caw ca Pe 630 BS eos eeal tee oo ee 
Croaker......... 11,151 940) | Soot ous [bor cccullec cos adwalesccemelocscsaccelbascces 4,300 122 
hin ee a 19, 066 BSos| Be eee le see see oe end ewan weeks See eic sms 3, 000 22 

LOY ay e005 FeV RS ga Seal ha A Se SJ or V em ag PS oe re en Fat Pe a a fe 300 25 
Kanga ts Fo SEE 6, 000 SOO UM ee es ole teens soc ele tate Sen cenings ane a aas 4,000 275 
Mullet— 

TRI SST Dope Pee eed LE eal | OGRA 7 (De ee 36,000 | 2,490 
Fine C pee eee | Pemitea sd | cera sa| Em clei cel alee yaloarmmreccre IP Ee] 35,500 | 3,970 

Perch, white..-.| 41,958 | 1,679 792 AS) bncraiccterescall sete > 1,000 BO feccebeecdetieoss 
Perch, yellow...| 13,986 DOOM oe IIo See Sees | Meet oes clic meal oars male bidacoes|aaeans sémheecsees 
Pigfish’......... 5 
Hi Soe aescnrs 
ompano....... 

Shad...... 
Sheepshead 
Spanish mack- 

ORCI & 5224.25, 5, 100 280 |e as cose sss ee is Se sales lo salle vs neo rae asters 300 30 
Spot—Fresh.... . 33;453 “lel, 620) |eze sages|eeeee 22 375 US) beets paelbee eee 21, 800 605 
Squeteague......| 315,620 |26,645 |.........|....--- DESO he 2o5 yl eee sau le sie 9, 400 660 
Striped bass.....| 5,168 AGO seer geeess| tea ass|-en a aaa|s Oe ace lee sh eeren| Red moordlos eee. ssh sete 

Totals 4-42 562,915 |41,583 | 55,136 | 1,374 | 3,885 | 355 | 56,630 | 2,818 | 121,500 | 8, 669 
—— ——SS=-s ——— | _—————— ——S= 

Total, by | 
seines....... 580,915 |46,083 | 55,136 | 1,374] 3,885} 355 | 56,630 | 2,818 | 121,500 | 8,669 
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AND SpEecteEs—Continued. 

Bi; SEINES— Continued. 

FISHERY INDUSTRIES OF THE UNITED STATES. 

YIELD OF SHORE FisHERIES OF NortTH CAROLINA IN 1918, By beeper CounTIES, 

Apparatus and species. New Hanover. | “Pender. Washington. | Total. 

Purse seines: Pounds. | Value. | Pounds. | Value.| Pounds. | Value.| .| Pounds. | Value. 
enhaden.. sj. 20. Ree 1.2 |S. OVERSEAS 24) a RE oo Se 300,000 | $1,500 
BiripedPassie< 3 sees eee Fe Ce Ny ARN ral 2a srera (By Ae een | pete | 18, 000 4, 500 
SHLD ss skews se aoe res eee ke nee eal rete eroe Salter etoannde ieee ees |poseoee | 105,040 | 1,857 

Potal posses ose e ce ec = scieia al ele ee Sese mall Sects eee ah | OE De tI eee a gare | eee | 423,040 | 7,857 

Haul seines: 
Alewives— : 

Breshisi2e2- SAR AR ee CBee een ertins Kan sees sal aacesne 600,090 |$30,000| 930,837 | 38,321 
512,200 |25,610 | 658,260 | 28, 504 

Seiarageyd aye | ote ae 533,364 | 60,977 
50 LSD Sa a aN: 43,529 | 4,498 
ES aan OC) aa 25, 979 242 
pS eed ae 3, 850 217 
peter reniere os 123,472 | 4,631 

1, 267 76 is, 566 | 2,602 
Ase cedids| Sajcees 74,176 | 2,413 

46,831 | 1,937 
1,512 45 
7,300 498 

S 9,371 97 
HEMIC Ory SLA are aes Ses Sea ee ect me ye | ee eer fermen i ecpea ete ape 19,060 | 1,522 
Kein eaSh a. ohh Se ee ae Eola el s000 LBip| eee 2 Sac |e deseo eee te eben eee 61,160 | 4,077 
Mullet— 

rest cc. tens i aot neon 20,000 | 1,750 | 102,500 | 9,000 |..........|......- 447,165 | 27,949 
Dalted Re ec cay ee ce ee SRN He een 2OF500N|C2: TOO |e See ec e eee 219,900 | 25, 610 

Perch, whites. 6 Sisee eecae al nesses eee oa eee ears Neeser 2, 000 160 | 354,509 | 14,362 
Perch yellow 5 -LiU Ne es sen AN |S eat ce RI ea re ee ee es 154, 467 | 7, 200 
Bipfishs uss, Sane eee tc 
Pike Soe aOR: Soe eiet= Saat 
Rinfhish: {oooh ae Sen oe eee 
IP OMLPAllOesstine sa eesee cs spe 
Shad ests ee ee 
Sheepshead 
Spanish mackerel............-. 
Spot— 

Brest sek cee ss veg eae 
SUH (0 pe See aey a ae on nS ame 3 33% 

FSCO RDS ets (edo leh Peet mes Be ee --| 3,500 AGS) ||| 12215200)! 2485) fac oe ncrok eee aa 053 | 42,753 
Stripedtibassheet. i. a a) eee eo rl See Ne orca calls er eiieee lleva eee ee eer ere 31,673 | 3,235 
SUGKerSt were Caen ares es ee ee ene Beers eee | ate cel Lanett al [perm] ihe 4,890 124 
Sunfish 5c sane ho cree sh | See Se eee Ape e aye | teas earell oer eceeeeret| cree eee 104,422 | 1,026 
Kellowtai. 32 eee ses sees oe 3, 000 180 | 20,000 LOB yHl Wa eeneceei st liset ee 24,500 | 1,187 
Crahshisott sett ssegseias See. | Pe een | BR SN eS seca ae A a pare ee eee 90,009 | 9,020 
hrimp Et aha Senet oe et nas 120) 000073000 eae st t= oe [Res sean acetate cs Sacer 237,000 | 6,254 

AT aT GE SEE sok cet, Fae ees bcm | Nee crepe | emer Speen anaes Me sacmeetas aan s. 2 2,000 | ll 

Total pep. ise S. Ay eee Pee os 170, 500 | 7,484 | 370,500 |26, 505 |1, 136,267 |60,006 |5, 605,300 '332, 938 
Motals by seiniess ss. seeeee 170,500 | 7,484 | 370,500 |26, 505 |1, 136, 267 160, 006 |6, 028,340 (340, 795 

BY GILL NETS. 

Species. Beaufort. | Bladen. Brunswick. 

Alewives: Fresh. .. 
‘Bluefishsst..... 2.5. 
BOnitOs.32- sce eons 

Plounders.......-.- 
Hickory shad...-... 
IKamefishiet occ. sats 

Pigfish: Fresh...... 
IPinfisheasese- sees 

Sheepshead i eek ee 
Spanish mackerel . 

Squeteague: Fresh.. 
Striped bass. ....... 
Wellowtail.....3...- 
Shark hides........ 
Other aquatic hides 

| Pounds. | Value. | Pounds. | Value. |P ounds. Value. 

Camden. 

10,440 | 1,740 3,990 | 1,140 9,013 17,800 | 4,450 

Pounds. | Value. 

Carteret. 

Pounds. Valuc. 
45,000 | $2,380 

242? 455 | 22, 068 
1, 015 27 
8 975 | 452 
1, 758 | 95 

167, 201 | 5,120 
10, 250 320 
1,475 83 

16,908 | 1,169 
100,213 | 7,106 

i 740, 000 | 7,395 

67,225 | 4,165 
22,500 | 4,000 
128,550 | 4,250 
13, 380 150 
1,353 147 

16,124 | 4,792 
9, 264 5388 

98,575 | 9,757 

538,395 | 22, 293 

1,121,527 | 95, 152 
25 3 

6, 608 187 
19,125 | 2,868 
11,050 | 2,157 
5, 500 220 
2,000 13 

4, 386, 451 1194, 907 

| 



FISHERY INDUSTRIES OF THE UNITED STATES. 85 

Yrevp or SHORE FisHertes oF Norte CAROLINA IN 1918, By APPARATUS, COUNTIZ5, 
AND Specites—Continued. 

BY GILL NETS—Continued. 

Species. Chowan. Columbus. Craven. Currituck. 

Ale wives: Pounds.| Value.| Pounds.| Value.| Pounds.| Value. Pounds.| Value. 
LOST Tee ee a 4,750 SAU ct cree cP ome cee (bln toe coral aitelnn ¢|eiscjnise .e |s--sbed 
SAC se ae ee | 13900 oie Ae Nea RS 0 ba i A a a a War 

he es ee PSS 2 ae tbs eed HR a 3 Pa ag LS 
COE opel dS ae See eam ae | Sepeuereee |e oe aa Es SR 2 350 14 eee ea PSS Ee 
THUONG TET po ieee a eS 5 > SO S35. Std besecosd 250 1G ae ata eee 
PRIGRONVISUAC sso e- os ~-- Saece mene SOLU) | Pol) O00) | sone seeisie| a eee ee <2 10,940 GDM: Sa ore loaaeogt 
OGLE, LOS LS Sa eg cic fore an oad SCE eee Perce heals s 175400) 1S 95r cd | te AE EGE 
wrerch: Whites... J 225.5... | ococ eset hese et bel ee sro sce cas 1, 400 140). 2. Saete feces es 
ini gage nt eg ean eae 79, 792 17, 404 1,575 | $450| 9,288] 2,433] 13,284] $2,214 
Semtieipaghh acs -¢,|- 2.55" peueeelonepean tl ss. -./|. 2b ln aalasenece 4, 500 CS a Pere pe 
PITeELer PL Gey MRCS Fas 0 oe semi teietol ee see sioc aes dal'tca bse es lome oe den 910 BS y 5 ode ae | Ae 
Rininied Dasserze.21..s.2ccbeonce REORONIE Te 506, oct. Soc Se a 500 50 250 50 

MOUSE sarnctd Clete ccae nae eee 109,432 | 21, 068 1,575 450 | 46,638 | 5,039 | 13,534 2,264 

Species Dare Gates. Hertford Hyde 

Pounds.| Value.| Pownds.| Value.| Pownds.| Value. | Pounds.| Value 
JNILEOIRMG shed Tne) oe ae A Ae abel a be gn 21,688 SOL  cemicases| Soo menie tos eee = eee 

Sheepshead 
Spanish mackerel 

Squeteague: Fresh............... 6, 667 DUO, [ct eeae. BE mS icra [sce nee Picco 14, 500 1,114 
1S 7b inT-(2/0) 11 a a a 1,337 SO | Rete eee | Meee ret cece cies | ooo ee eee ieee | oe 
Sturgeon caviar........5.....-.2: 311 GOT eee eral eek oes se |--------|---- eo -|ae eee ee 

MESS Sls tnde asco ed 230,163 | 47, 888 | 21,688 | 347 125| 25| 65,166] 8,457 

Species New Hanover. Onslow , Pamlico Pender 

i Pounds.| Value. | Pounds.| Valuc.| Pounds.| Valuc. |Pounds.| Value 
IAIAWIVESSURTCSI. o-oo eoe concen 15, COON Shs 200 It Let, D0 so] 0,200 ooo sabe |osaee hoo) teen elec ke mee 
RII yn ScOe cb nwo oe canter lseneaes , 400 PO legeasss de Vere |i Sapte eae 
PRITENOLH SHS. So) ee Ue ae Or he cnee [cameo emis ox cebemnic ae 250 S10 [oon ess eee eee 
Oona era eee a Stor cas cas, lo wemecions Roe aoe 9, 050 230 1, 250 50 400 $30 > 

Spanish mackerel......-..-...... 1, 500 
DPORMULESH ear e osc se cee oa 12,000 | 
Squeteague: 

ECS eens seers ia a2 oc eel debi cs 
Balled: Sse Mee ee owe) bo c|docee uel 

DUTP COM a rs ease ote ae ed 3, 500 
Sturgeon caviar -- 3s 2 2... 10 
Wellowfal: soc .scocwss see oe topes 
SMORESDU Stee ce nee wes adas seis con lope tense 

Mota aos ok cseanccdesaetetes 90, 910 

55, 250 | 3, 260 

94,451 | 8,593 

oe 150 | "35° 

537, 527 | 34, 124 

Thy eens DE 
50 | 25,100 | 1,510 

1,315| 600 45 
(THR PP Sea Die ea 

ixiaps | iN iene maa mate 

2,760 | 61,650 | 4,636 



86 FISHERY INDUSTRIES OF THE UNITED STATES. 

YIELD OF SHORE FISHERIES OF NORTH CAROLINA IN 1918, BY APPARATUS, COUNTIES, 
AND SpEcIES—Continued. 

BY GILL NETS—Continued. 
= 

Species. Perquimans. Tyrrell. Washington. Total. 

Alewives: Pounds. | Value. | Pounds. | Value. | Pounds.| Value.| Pounds. | Value. 
Mreshae 2 oue: oe meee 68! 000) SP 860) | Meee tems | eee eee 36,500 | $815] 368, 445 | $12, 472 
Salted ee ates: he Se eee 13, 000 VSD) [sues sete | gee mete lateral tee cere 14, 900 178 

Blvehish ete es eee 
Bonito. toes Ro eeis 2 ee ee 
Butterfishese sy Ae ows a eee! 
BLD sacar ecko neces wee eee 

Catfish: se be eee eS So i 
Ceronet ie eee oe 
Croaker. eee 
UTS 2 eee etre a Ee 

Wels xa eee a all 
Hlound ers eA Owe Leon 
Hickory shad 

STIShi Cedars. GOWN yk I’ 
Meninad ernie ets 20 0 oy 1S tes: 
Mullet: 

Mreshaae wy Jae MY A? CA ee he 
SERIA 276 lle spe ny Mapen beget the cecal me Sarre 

Perch: 
WiC G23 on 38 aos Le Se | ee 

Pighthe Pach) eS alueamene ee pee 
igfish: 

IreSh ces y. oe eaaears tac 28 Seo 
Salted ss 22 wees epee 

PINTS ee Ie epee eee 
Pompanotees see cote ee 
Sha deat. p neces ental kaa iy 
Sheepshead 
Spanishtmackenrcla ssa 52st] ee seep | SAS ae P| epi sree | ieee ec ep a 101) 260 | 10,052 
Spot: 

d Obes} abe moe ee art net RCE) ENS fe ALA bie Ge a 657, 495 | 29,062 
Sal techie esd a ee Se aati Jesoccidcea! socacte F 18, 125 1, 263 

Squeteague: | 
TREO HES FAC rs oe rae ea 8 Eee Ae (MIS aoe 1, 266, 505 | 107, 302 
Saltedieae Mei iawias ae Cie x oH Serer epee so | 80 10 

Stripedibasssse- eae ese= 2s see 7, 250 | 1,450 17, 993 3, 487 
NEUTRCOMM seers Mee ames (aeons Nea eas aoe 4, 837 748 
Sturgeon caviar e222 2s. oe eee [See oe ene | 321 707 
Vellowtall sete aye Oe Ot ae oe URS Steere | saP||e 2 6, 778 192 
Shark hides | : 19,125] 2,868 
Other aquatic hides-..-........ ec EAL A Ae se | 1, 050 157 
SHE pee es oe RS yon eal a er lefeease sa Reser ens eens 5, 500 220 
"ROnTs Pins eset ee 8 ere ee en na WAPI AA ts 2 as | 150 35 
STAT PLES Sates ee as EE SEES A Be RE ee ie ete | Seeds elt | Sactate onaseacs 2, 500 26 

Rotaliina sees ee 198, 475 | 24,910 | 1,863 | 413° 69,840 | 6,823 | 5,995,917 | 386, 224 

BY POUND NETS. 

Species. | Beaufort. Bertie. Carteret. Chowan. Currituck. 

Alewives: Roe Value. | Pounds. | Value.\Pounds. | Value.| Pounds. | Value. | Pownds.| Value. 
Inreshise- oa 189,500 |$3, 790 | 211,845 |$4,209 | 30,636 ‘1, 394 |4, 742,768 |$98, 295 49,305 | $2,250 
Salted nts 55 g6 ac Seo eee D916 4030) b 54906 al eametes | amen 3,228,125 | 87,720 | 12,083 46 

An gelfisheee ss oh scte: 4 a urea Sees Bee OTe ee ea 3, 800 Bf } 
Be cali Ee cea Persea bal Aout oe) bi es Pe ON ea nay 1, 000 

TE Os Sean ee ad a het ie aa ANG CAR at RK GA 2,000 
Fe eee PONO0G: | nase1 8b OSE CRIN RN ele 57, 224 

eek Ee 500 
204 

piety eee 45, 500 
se Ay as 2, 000 

Flounders....... b. 5 BAS || Mes Saeed ee 2,550 
Gizzardi shad! 252 a3 soso yee aces eae earn eee eee 
Hickory shad..... 2,700 243 628 31 6, 703 
ime tis hy Wes keels NE 2 ie SANS ge 0S. Al tote Ree eer ee 2 1,750 | 
Menhaden= = 927! a)22 202 20.2 \aSaz cau] elie oa GU ime 2,000. 
Perch: 

Wibite.2..5:. 4 1212 seas eR OPO 
Wellowsss isl i TSP VOR ten nas ool e eats wal eats ARN (elt prance 

Bishshs Vee MMe Abo Ss SMS eee oe Oe ARGS 600 
PUK esis. osccicias |e cee ceteclace vee | Aen eee SE eee eee ee eee 
Pompano..-... Ef é TVA SSE Sse enter ee 625 
Shadso-:2:+25: Uy 1,182 | 37,870 
Sheepshead): s=5is.|s25sseeen|ssesenlleseacectdeescese 1,900 
Spanishsmackerel.|:-=<:s-.)=:<422 jcsesee2sa/ee2 5254 6, 850 
Spoboraeesases delice ce pedlSonccctlzassseseeleaenens 2,000 
Squeteaguens=-2.21y150) 609 |.4-919) ton 2s Nee 288, 019 
Striped bass....... ! 18,807 | 2,633 333 50 970 | 
Sturgeon 
Suckers. s-pecese eee 
urtles-:5-c.5eeteee 

Total. ......! 492,969 |24, 422 | 437,585 |11,527 | 497,841 131,677 |8, 303,837 |219,807 | 130,401 | 12,181 
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BY POUND NETS—Continued. 

Species. Craven. Dare. Gates. Hertford. | Hyde. 

| 
Alewives: Pounds. | Value.| Pounds. | Value. | Pownds.| Value.| Pounds. | Value.| Pounds. | Value. 

Fresh.......-- 200 | $10 | 777,636 |$36,700 | 52,000} $832 | 162,656 $3,904 | 87,706 | $3,054 
CONES Lo SS Cee ae ee 128,355 | 4,547 

AMPelTSHS 3)... 50 PR a) ee ee ee 
BlackIPAsSS.. = ...<<|-.-c52.--|s2 =. ee 3, 686 442 
Butterfish......... 30,000 | 1,200 | 437,473 | 12,345 
Gatish 2025... 100 2| 33,081 | 1,631 
(Cys Se eee eco 350 790 
RMronkereeesos.c-2|--.0ne~Sa|eneemes 5, 387 186 
TSG Ce eee) BABE ABaEe Soceic scl Sudeeeode AacEeees 
PAIGS Saeco. «| ane Sonatas leceemars | sarc cinin eae s/s aciaes's » 
Flounders.....--.-- 100 4 19, 567 977 
Hickory shad...-- 1, 000 50 7,467 GBs esa eats ees | eet otal Biateicie ors 15,112 | 730 
ice eee! CRS ar on Bactere 11,815 AQ Sarde iis | one Set eatsisisisictasel| waco mie , 69 
Pere 
WINTON 2 — = 300 30 29,701 | 1,195 3,078 277 
GLOW. ccc ceee lene eee laeeae el 9, 900 399 | 700 49 

Tulei hye 5 2985 eee): gee Geno] Peea ue popcorn eee Dee oaeean Mens Ae ee oealeoee a eesles 2, 250 55 
Pompano.......-- 25 2 204 12 Se etme ba neceel a. epi 92 
Shad: ic Aoks =-| 2,665 665 | 729,636 |175, 760 70,866 | 12,194 
Spanish mackerel - 250| 200} 21,873] 1,761 2,902 
ST ace paradtos 300 15 | 629 12 450 10 

Squeteague. . -| 20,000 800 | 578,951 | 20,555 133,164 | 3,648 
Striped bass.....-- 375 75 | 125,572 | 18, 167 10,829 | 1,509 
‘SD e Ss es HORE Base c coed) boee eee 1,539 LOSES ea erce a | sae tare | leewtetenretsi|a/c eyctseratlitacias Saat ebb ced 

Total.....-.| 55,365 | 3,055 2,922,822 |276,782 | 52,600 | 952 | 163,448 | 3,952 | 392,130 | 23,591 
| 

Species. Pamlico. Perquimans. Tyrrell. Washington. Total. 

Alewives: Pounds.| Value.| Pownds.| Value.| Pounds. | Value. | Pownds.| Value.| Pounds. | Value. 
Fresh...... 3,750 | $125 | 82,000 |$1,640 | 762,350 |/$10,417 | 31,600 |$1,044 | 7,183,952 ($167, 664 
Salteds se alee: ee ene 26, 000 260 |1, 151,383 | 27,623 | 308,791 | 7,411 | 5,070,776 | 133,913 

? | 

Sheepsneady-a ale. scccie|eicte sale ol Setiaedee = Uae ha. Serie eo es eee asec alBes Sood 1,000 | 
Spanish mack- 

erel ar essciess 1,000 LOO MRE Cec mes ce aoe c Sees Gee Sees eee eees |Secee cn 32, 875 2,913 
icp eeteee se [ee tomes. tale aN. os dle oe a eee omer eee soos 3,379 97 
Rouerencnen. le Li7adOoi 4 130 (ee sees Sls. cee [Ese 2 alee ee EY Fee 3 | 1,347,843 | 48,359 
Siripedibass--2.|2.~ 52425. |b--54-¢ 2,000 | 400 987 237 | 6,450 | 1,290 | 210,284] 31,785 
PSE AD POT a) «Le ee RR RSS SAS See Berne Shc 41 Seeiae eee Sane 2,079 226 
Sid aij eeeetee cl Sees. 5) Bates AA] Foe SRS eel See Ae el Bee sae 2,750 165 11,574 556 
Turtles; ...-2s SSeEee es Senos Sener nen Set eene Seance eo coscbl BSS acee Se eeee 3,500 20 

_—— ees eat —— — ee 

Total. . ..| 294,665 | 9,900 | 136,250 | 7,400 1,930,841 | 39,671 | 422,775 18,372 16, 233, 529 | 683, 292 
| | 



88 FISHERY INDUSTRIES OF THE UNITED STATES. 

YIELD OF SHORE FIsHERIES OF NORTH CAROLINA IN 1918, By APPARATUS, COUNTIES, 
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BY FYKE NETS. 

Species. Camden. Currituck. Gates. 

Pounds. | Value Pounds. | Value. | Pounds. Value. 
‘Alewives iw? s35.42 RVR teeee os es eos soe 
Black: bass* ===. <2: +i)tdec 5058 sc2ne tense 
Bowlin. ©2805 Beeeee ee Ook ok cosasteee eee 
Garp nas shes sie ieee suisse cscs seees tek ee 
G@atitish. 2925. sik hse een. sess sooee tone se 
@rappie. VeaS.. Pith ee doctecc detest eee 
Perch: 

Wihiteeee eo oot cs te co beeelasetece ens 
SVelLOW? Ah. 5-52 this. cu csdees el dee cee 

IRE Omer ae beee it x aise awe hatannemen|s 
Striped bassie. 222.422. baacseasctekee tees 
Sumtishs “2S504. 2. s< oki cnsroseeses seeeeeeas 

PROLAN oe. c tesserae ee auat 4,700 350 | 271,615 | 10,311 964 118 
} | 

“Species. Perquimans. Tyrrell Washington. 7 Total 

| 

Pounds. | Value Pounds. Value Pounds. | Value. | Pounds Value. 
Allowivesi ws .222. t6. 52 |S sbncaacee |Ropeeoceoa|sesceccuec PS c06h 2 SRL tes! oe ais ys eg ee 6,710 * $167 
Blackibass? as) boas wa ee eto fe Uh ere, SI ee ER Spd aetie | gen gt CS es ee a 14, 075 1,718 
(Bowlin ete ee ce |e ak ad Noi Ses eet 5 Je rd MAE Se ec | a ae eee 8, 393 77 
CAB DEA 8 sts Gov aearsl ee setae BP | wy eds arate oR a 2G 8 S| ey ef eee | Ee 27, 269 818 
@attish het ae eras ey Se TON ee wee ance Rea See oo ES Ue 600 $36 38, 538 709 
Grapplers tees seee seas 300 $30 4,700 7 (0) eee eee | ak fe eee 5, 340 568 
Perch: 

AVI eee rages ol eet a opel crore eal eee ee eon Lege NG Pe 750 60 104, 327 4,340 
BG aio) 7 eee RS he See 2d RS Oe ee i AN Daal eel) os 52,698 2, 120 

Pi ORION Oke 5 Ns le Ca Ly WS IN, <,  REN A 4,778 429 
Striped basseseer. sealers a3 soa eee Seopa sulk eS 2 Sal sree eae Se ee eee ae 1, 943 253 
Sunfish); =. S30M 3. kl eee oS Sa OSS LS bk Be Sots eRe ST a Se ee oe 19, 558 176 

Totals 25.4.5 300 30 4,700 470 1,350 96. |» 283,629 11,375 

BY STOP NETS. 

1 Nl a 

Species. Brunswick. Total. Species. Brunswick. Total. 

Pounds. | Value.| Pounds.| Value. | Pounds. | Value.| Pounds.| Value. 
@roaker’. 25.22. .- 200 $9 200 $9 || Squeteague...... _ 500 $34 500 $34 
Dram): == see. 1, 500 3 1, 500 iol Lat togee eee esas 150 9 150 9 
Flounders......- 4, 500 265 4, 500 265 || Crabs: 
IKanefish® so - se< 150 8 150 8 Hard seences 650 20 650 20 
Mulletis.s<ss2s¢ 1, 500 80 1,500 80 Softeoee soca 40 10 40 10 
(Pipfish: 2c. 25 150 9 150 9 —_——- = 
Sheepshead. ..... 1, 500 88 1, 500 88 MNotaleecase 10, 840 605 10, 840 605 

BY LINES. 

Apparatus and species. Brunswick. Carteret. Dare. 

Hand lines: Pounds Value Pounds. Value. | Pounds. Value. 
IBM efish okt a sys ce ee aia ese ne eee eee ell eee aes 1,300 $100 |... ..c8 288] See 
Croaker jolsco5iss nd secede rsa sst an see ee eb eee oe eee eee te 4, 200 V0|t. - Josane 5 Soeeeeeee 
Plounders... . 522255 seo adecdeeet te ee ene oe sees sees seer | 325 D5 niet a2 i See 
IPighishs a! Scidcss's oe web celae So oR eee Mehebete cs estaeecere | 7, 500 175 cub we eS 
Sea (basse sone sa ee eee 1,000 $70 12, 150 1,038 .|-..u< 2. ce] ee eee 
Sheepshead... . .s=.<2ceceaeencans estes cleenetes eee lesen eeeeee 450 35 |. dees eon Sea eters 
Spanish: mackerel'?=. 3... ttescg-ossctee|teeeteeeetlsoeeeeeeeel 5, 000 500 “|. 2.122: o | ees 
SPOt sess sce scene ete aices sees cee AEE 150 TV ohtes easel soe es ace s|bcn teins Jal See eee 
SQUeteACIC: <8 heme see nceccee cree |eeeeeeeeee]eee eee eee |; 41,800 33375" | Soc. eo eee 

Mota lene. meee cts cok eee ee [Se 50 77 | 72,725 5.358 | coos | eee 

Mropliness Crabs sHandsee. sss seeeeeee eee ERR AGS (ARTE PRON, ee eer Re ae 142, 290 $1, 778 

Motaliibyalines .- = -jn5-cs<cecemcnee | 1, 150 77 72, 725 5,358 | 142,290 1,778 
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BY LINES—Continued. 
. 

Apparatus and or : J species. New Hanover. Onslow. Pender. Total. 

Hand .ines: Pounds. Value. Pounds. Value. | Pownds. Value. | Pounds. | Value. 
[Cl Ee ee ee) Baer 22 See RC A See 500 $38 1, 800 $138 
LOT Lacs 2S SRR Oe Sey one ae cate fel oe 800 30 5, 000 140 
PONUT = are 2 = 8, 000 2. 210 BE ee ee 800 40 8, 800 520 
Fiounders 5, 000 MaQiverce. so Boeceere ne Aeris Pecrrercee 5, 825 775 
"OV 0 07 bg ie ane a 15, 000 PERRO A Se = oP aE oa ey aie a ene La Sa 15, G00 1, 150 
Winefish-- 222-22. 300 5 al elect Derek eos peal letersi oak, amanda 300 37 
Rirgisneeru Ne. .2. 45, 000 1 501 Ee are Rag: RSE 2,500 185 | 55,000 4, 860 
SR a aa 6, 000 lO) ak oeeree aeercemee | accede Jecteranece 6, 000 600 
Sea bass. . ties 50, 000 5, 000 200 $25 800 70 64, 150 6, 203 
Sheeps nead...... 5, 000 (0) EB aoa |o2ancnnnce|eceencennc[ananaeecee 5, 450 635 
Spamish mackerel jock ccs 6..|---aaee- 2 |oaaneares fratin cee Keepeced sos Boreiseae 5, 000 500 
S02 Up pe aa Bee Sees Ege ccesce Gecocseeet/ me oseeorne (Saeaneree ooo os 150 7 
Squeteague....... | 10,000 1,300 45 5 2, 000 240] 53, 845 4,920 
MUL OLeGs ees oe wee 490 DOU ee asec se Oma rmtl meee rat cicisit cite 400 20 

Totalio:2.<hoo2 144,700 | 14, 437 245 30| 7,400 603 | 226,220| 20,505 

Set lines: Catfish.....| 17,500 | Gree ela) ga cs ea J tier Cy Ieee 17, 500 975 
Trot lines: Crabs, hard|........--. Bi seeaosce beedaese 34 besen dees |Soonascors bpengeseae 142, 290 1,778 

Total, bylines..| 162, 200 | 15, 412 245 30 | 7-400 | 603 | 386,010 | 23,258 

BY OTTER TRAWLS. 

Species. Brunswick. Carteret. Total. 

Pounds. Value. | Pounds. Value.’ Pounds. Value. 
Croaker 1,000 DLO Nl acskickaNeldechn eee 1, 000 $25 
Flouncders 2, 000 GOS ode wtccchessdeccext | 2, 000 60 
Kingfish 2, 000 60 eae seco is oe 2,000 60 
BPOise scot e eee chee Saker eee weeds 8, 000 QUI ce sence ek eeeceke we 3, 000 90 
Squeteague 2, 000 Ce RGSS coe et tecrscre 2, 000 60 
Shrimp 360, 000 10,800 | 222, 580 34, 054 582, 580 14, 854 

Total 370,000 | 11,095 | 222, 580 ual 592, 580 15, 149 

BY DREDGES AND CRAB DRAGS. 

Apparatus and species. | Beaufort. | Carteret. Hyde. 

| | 
Pounds. | Value. | Pounds. | Value. | Pounds.| Value. 

Oyster dredges: Oysters, market, public ..} 20, 405 $15 160) 5.5 50c | seacasssec 7, 000 $400 
BERNOM ALC LCS! SCAM OPS ae amis a aarti a mi mio einiie mse winter mista n= AE AR ABQ 2B ila ac aaciee <e| sees aeracing 

TRIAS. Soe Seabee per cares seceone ae 20, 405 1,165 | 404, 448 29, 726 7, 000 400 
raarsrs- sans, SOlUss ase eaene ete as name se |e eee nn 38, 660 SIZ: |Saeos seen | ae dew sete 

Apparatus and species. Onslow. Pamlico. Total. 

Pounds. . | Pounds.| Value. | Pounds. Value. 
Oyster dredges: Oysters, market, public...|........-.|-2-.-.---- 103, 250 $4,620 | 130, 655 $6, 185 
Scallop dredges: Scatiops..........-.-.-.-- 75200: |e hn O00) |ndasracaslaniatccth o= 411, 708 | 30, 576 

eds ami AT Sane pe a tae RIN a A -850,} 103, 250 4,620] 542,363 | 36, 761 
Crab pase (Sibley oi. s SARE Ae Re Ee ae Fe or Na Sel es ae 38, 660 3, 725 
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BY TONGS, RAKES, AND HAND. 
= — ~ 2 

Apparatus and ‘ 
species. Beaufort. Brunswick. Carteret. w Dare Hyde. 

‘Tongs: Pounds. | Value. | Pounds.| Value.| Pounds. | Value.| Pownds.| Value. | Pounds. | Value. 
Clams? harde 7. . seme ae .|cccise = 4,000 | $750 3,000!) | PABBS5 ee cae alert | ie 5 « =rd Bi Seen 
Oysters, | mar- 
eb orota fol cee |e 164000) | 05100) eee ae eee 275, 884 | 7,368 | 39,900 |$2, 850 | 24,500 | $1, 300 

——— - 

Motalese-eeeee 1,400} 100] 4,000] 750 | 278,884 | 8,213 | 39,900 | 2,850 | 24,500] 1,300 

Rakes: 5 | a i 
Glamsihandes cclk as ccccccleeoseee 40,000 | 7,600 | 43,576 | 7,127 6,400 |) 1) 200 cise ates ae 
Scallopsserepeee-|-ee-o-s.- JReaee o2||saS3neassa|leccasde 900 105.) seee ee 2256 aoo.- |e see See 

Motalteyses a cies. scone | eect 40,000 | 7,600 | 44,476 | 7, 232 65400: ) 0 200) | ce cee ener 

Hand: Pr | 
Claims whardeei5 |e ese see leoemsse|sonaace ss een eae 600 TSE Webasto oe laste oe] see eeee eee 
Oysters, mar- | 

Ket, publicss 12)-pesccccclectnse ee 4,725 5005} 0:90, 55902) VRO oes eice= sae te aes <0. cea eee 
Scallopsie. see. eee eee een sek ns os eae een aLS 10, 224 OBIT. JS iccis eles | oe eee = |e oe ce eee ee 
ARErra piss eres eee aoe eee eee eee 60 bY fal Bee eo cn Bearer acbe oo seia=- 52 -- 

Motale nen tee | DES 4, 725.| 0 500 | ti 443 Sao) ene eel ee ee Het 

alee try New Hanover. Onslow. Pamlico. Pender. Total 

Tongs: Pounds.) Value. | Pounds.| Value. | Pounds. | Value. | Pownds.| Value.| Pounds. | Value. 
Clams" hardeee.s|sseeese ss eee See 2, 10001)! “$485; |Socc cee) soccer lecesecccleceeses 9,000 | $2, 080 
Oysters, mar- 
ket— 

Pulblicls: 22|se2scsce ise sac aee 18, 025 | 3,050 | 54,684 ($2, 210 |.........]......- 414, 393 | 16, 878 
Privatows so hs. secee rs see nen 14, 700 | 2, 500 3, 500 24D Oe eos Scmeiciciae 18, 200 | 2,9 

Motalwete teas c| ie eete cles 2 eS 34, (¢29! |/(651085)))) 108; US4) | 2 6108) Se eee mee a) aera 441, 593 | 21, 858 

Rakes: | 
Clams, hard.-...| 48,000 |$14, 500 S000) Sl (0L0 8 Sieeeeer alee e aa 35, 200 |$9, 800 | 176,776 | 41, 237 
Oysters, mar- 

ket, publics) Fs. 25225) 2 2 scene <|iece acess) tecodee| Se ceeeea|ssecese 7, 000 500 7, 000 500 
SCabOpS ss. ec s| ose cals er eee Geenen bnen then blne nnn beeen nnnn bi nenr 800 105 

Mota sees 48) OOOM| 14s 500)]|) 3s GO0s |) 1010) aera ene eee 12, 200 |10, 300 | 184,676 | 41, 842 

Hand: ie 
@lams shards2s.i22eeseeeleeseeeei MY 200) WS SSO se cites 1A. eters Reel oe tere 11,800 | 3,281 
Oysters, mar- 

ket, public...) 10, 500 G00) |/* 62510 700! eae ee cas 7,000] 500 | 118,909 | 4,480 
Scallopss vere a) ioe She ts.)_ ahee le ok ae joosecod \Goncabded kcesere||Aoacase stl laesbase 10, 224 937 
Terraplits: ts .--|22 = Gare 2|setSeeze| es cesehe cl. 25s Mal eanee ealeee sels| ht eae eee | 60 57 

Mota lea | 10, 500 GOO0| ealt74925) tS 4050 eee eee eee eee 7,000 | 500 | 140,993 | 8, 755 

BY POTS AND GIGS. 

Apparatus and ae 
species. Beaufort. Carteret. Craven. Currituck. 

Pounds. | Value. | Pounds. | Value. | Pounds.| Value. | Pounds.| Value. 
Pots: Helse yatoo sea: 36, S17 $1, 006 1, 500 $150 500 g 240) 112, 581 $10, 268 
GigssBloundersoss. |e pes ces ee ee “3, 000 280 |. 22 steel aedcocs| fen eer a eee eee 

Peak ne | = 
: Bipaciess | Dare New Hanover. Onslow. Pender. Total. 

| 

Pounds. | Value” Pounds.| Value. Pounds.| Value.| Pounds. | Value | Pownds. | Value. 
Pots: else eae e. 8,000 | $680 |..... AT Eee a 1D) GIBB |oosacooce hea ae 161, 046 |$12, 309 
Gigs: (Wlounders® see |ee cesses eeemene 5,000 | $750 |; 4,000 310 | 13, 000 mee 25,000 | 3, 030 
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/ BY SCOOP, DIP, AND BOW NETS. 

Apparatus and species. Bladen. Carteret. Halifax. 

See ee s ——— gS 

Seoop and dip nets: Pounds. Value. | Pounds.| Value. | Pounds.| Value. 
NOS Se en sot NR RE ee 87 BAD) |S deielarcians eee aes eeeesarseep miata peed Beh! 
Crabs— | 

SRN G2 2S pe oS Cc oeEe epic pet 50) Be peee 82 Sree eeeee | _ 2,000 | + NG EY ieee ae Pn ed 
FO as eS a 2 le cance ma | ee | PEO G06 |)” AMONG C Sooty Lael: oe cee 

— =I ores 
Mcnnle-wee eee 8) ioe a eee 87 25) |BLOG, 9005!) wrt 21G hase cee ee ee 

PRG enIGES MON POU ASS. <u. TER ee sce aol win we een th beh octas - | SS pee eee Sone 6, 635 | % $2, 770 

Apparatus and species. | New Hanover. Washington. Total. 

ss -| 2 . 

Scoop and dip nets: | Pownds.| Value. | Pounds.| Value. | Pounds.| Value. 
Alewives: <2o) 9s 32 7 SE 45 A Phittceebed [Cees se | 250, 000 | $20,000 | 250, 000 $20, 000 
IRE ae ease cee een ce. s Snes wleiacise| ae aidwince sc Pci SE A (SEA CG On Soe eee | 87 25 
Crabs— | | 

13 F)70 BEA ec See eer eT Meee 665 $50) ns as occ |Sarainis siete | 2, 665 185 
SEO) 282 SEC eae eee eee ee ee Re ee ae ae leo hclestns Sel seawace ces | 104, 996 11, 066 

DO 2 aa eS eee 665 35 250, O00 20,000 | 357, 748 31, 276 
if =| === =| == == 

owsnets: striped DaSS.-<- 2k sect (ee ade 25 Sas] etaedecs | See Senet) das Bes Mee 6, 635 2,770 
| 

INDUSTRIES. 

Menhaden industry.—In 1918 there were 21 factories in operation 
as compared with 9 in 1902 and 6 in 1897. These 21 factories were 
valued at $905,436, employing cash capital to the amount of $66,800, 
and gave employment to 599 persons, to whom $260,037 were paid 
in wages. ‘These piants handled 179,910,599 pounds of menhaden, 
valued at $1,306,489. Manufactured products included 979,068 gal- 
lons of oil, valued at $761,588, of shin 720 gallons, valued at $540, 
was shark oil; and 23,088 tons of dried and acidulated scrap, valued 
at $1,290,614. Other by-products of the fisheries of the State 
included 3;100 tons of ground oyster shells, valued at $18,600, and 
20,175 pounds of shark and other aquatic hides, valued at $3,025, the 
total value of by-products being $2,073,827. 

Wholesale trade.—In 1918 there were 46 wholesale fishery estab- 
lishments in the coastal region of North Carolina handling fresh and 
salt fish, oysters, clams, and other fishery products, valued at $158,950, 
with a cash capital amounting to $61,750, and engaging 208 persons 
to whom $85,475 were paid in wages. 

Canning iste o= Vhei were 8 establishments, valued at $130,715, 
engaged in canning fishery products and the crushing of oyster 
shells, employing working capital to the amount of $30,500, and en- 
gaging 500 persons to whom $49,100 were paid in wages. The 
products included canned oysters to the value of $112,334; canned 
shrimp to the value of $39,576; canned alewife or river herring roe 
to the value of $4,070; canned redfish or red drum to the value of 
$450; 392,667 pounds of salted alewives or river herring to the 
value of $7,068; and 3,100 tons of crushed oyster shells to the value 
of $18,600. The important features of each of the above shore 
industries are shown in the appended tables. 
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INDUSTRIES OF NORTH CAROLINA IN 1918. 

MENHADEN INDUSTRY. 

Item. Number. Value. Item. Number. | Value. 

Hstablishments:-=-¢-65---5- 21 | $905, 436 PRODUCTS. 
Cash capital-..3.-.-:...2.2. SeSoqoebeeee 66, 800 || 
Persons engaged.......-.... 590) eee Olle. 3. tse eee gallons..| 1979,068 | $761,588 
WiAes Dard ees yee ee cna aes 2605037 || "Dry scrap'-=-s---s-25- tons... 9,488 674, 850 

Acidulated scrap. ...do.... 3, 600 615, 764 

WHOLESALE TRADE IN FRESH AND SALTED FISH, OYSTERS, CLAMS, SCALLOPS, AND 
CRABS. 

Establishments..........--- 46 | $158,950 || Persons engaged...........- 208) | eaters 
Cash capitaliey ou- 1. Sycsce eal acess Ouseiee 61 7o0n| | Wages paid ene Se. |store oes eee ee eee eae $85, 475 

wore err | seal 

PREPARED FISHERY PRODUCTS AND CERTAIN BY-PRODUCTS. 

a a | haw atari | | 

Establishments---.....-.-.-| 8 | $180,715 || Shrimp, canned: 
Cashvcapital a: see eee fases ice Raed 30, 500 No: 1 cans:-.----cases: -| 39,200 $38, 256 
Persons engaged.....-.....- | BOO) | ease ere No. 14. cans. .....do..-..| 1 550 1,320 
\WEGGS EMG sas. cesdorodordoljossseeseesse | 49,100 | 

Total® 25 wets eer ne Sane ees 39, 576 
PRODUCTS. —— ee Se 

|| Alewife roe, canned: No. 2 
Cysters, canned: CANIS! Sa-e 4a scepecae cases. .| 21,100 4,070 

4-ounce cans..-.. cases. . 2724 | 1,665 || Redfish, canned: No. 2 
DOs 22 = =e O® «1-2 31,700 8, 500 CONSE oars cicteee e eet cases. . 2 200 450 

5-ounce cans. . -.-do...- 2 23,389 45,034 || Alewives, salted...pounds. - 392, 667 7, 068 
DOnsciecerpes Goeeee 35,000 26,500 |} Oyster shells, crushed (ag- 

S-ounce cans. ...-do.... 2 526 2,420 ricultural lime)..-pounds..) 6,200,000 18, 600 
10-ounce cans. ..-do.... 2 5,643 28, 215 

Rotalet. too sesssAS MEME CRE Ee 112, 334 

1 Includes 720 gallons of shark oil, valued at $540. 3 Four dozen cans per case. 
2 Two dozen cans per case. 

FISHERIES OF SOUTH CAROLINA. : 

The coastal fisheries of South Carolina are less extensive than those 
of the other South Atlantic States, the products representing only 
1.13 per cent of the total quantity and 3.88 per cent of the total value 
for the region. In 1918 the number of persons employed in the fish- 
erles of this State was 2,000, of whom 103 were on fishing vessels, 20 
on vessels transporting fishery products, 1,121 in the shore and boat 
fisheries, and 756 shoresmen in the wholesale fish establishments and 
other fishery industries. Compared with 1902, there has been a de- 
crease of 1,713 persons, or 46.14 per cent. 

The total investment of the fisheries of the State was $221,251. 
This included 43 fishing and transporting vessels, valued at $39,000, 
of a net tonnage of 505 tons, and with outfits valued at $7,840; 690 
boats, valued at $36,410; fishing apparatus used on vessels and boats 
to the value of $22,126; shore and accessory property worth $95,775, 
and working cash capital to the value of $20,100. 

The total yield of the fisheries in 1918 was 3,746,932 pounds, 
valued at $207,690, representing a decrease as compared with 1902 
of 4,427,531 pounds, or 54.16 per cent in quantity, and $55,333, or 21.03 
per cent in value. The five most important species arranged in 
order of value were as follows: Oysters, 2,783,830 pounds, or 397,690 
bushels, baie at $96,542; shad, 167,462 pounds, valued at $29,085; 
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sturgeon, including sturgeon caviar, 117,890 pounds, valued at $22,025; 
mullet, fresh and salted, 200,750 pounds, valued at $19,129; and sea 
bass, 132,000 pounds, valued at $13,200. Compared with 1902, 
there has been a decrease in the take of oysters of 292,010 bushels; 
of shad, of 266,671 pounds; an increase in the catch of sturgeon of 
33,275 pounds, but a decrease of 9,535 pounds in the production of 
caviar; an increase in the catch of mullet of 62,150 pounds; and a 
decrease in the catch of sea bass amounting to 577,545 pounds. For 
years there has been a small fishery for sharks for food, the catch in 
1918 amounting to 20,000 pounds, a decrease of 70,000 pounds as 
compared with 1902. 

FISHERIES BY COUNTIES. 

The following table gives, by counties, the number of persons em- 
loyed, investment, and products of the fisheries of South Carolina 

m 1918. - 

Persons ENGAGED, INVESTMENT, AND PrRopucTSs OF THE FISHERIES OF SOUTH 
CAROLINA IN 1918, By COUNTIES. 

Item. Beaufort. Charleston. Colleton. 

PERSONS ENGAGED. 
Number. Value. Number. Value. | Number.| Value. 

MTINVESSOIS HSOIND. soso n cc ecmn wasn 6ulas< 
On vessels transporting e525 20)))-/<< 
MMSHONG I SHELICS =< 2k 2 cm ciamee Se ms Saree 358 |. 
STEN STIG a SBR SOoCee BOO SE SOOCe 299 |. 

AP OU lER)= Se on Seelam cet nasser S02h eee > 683 

/ INVESTMENT. 

Vessels fishing: 
Pe SGHeOe Oo gens ocser SESE EOEOE| epor esa necc bepmor acer 2 $3/0057|-2 55-5244 beeas-e 

FE TIAG Grantee Pe Salen Satna | oes iawn oma erator =a s 24) | 5k Cecio ae east ies tee ee aae 
Olrruintese ce ee se era oe ens eae re ate ao ere een aracerinee eas O77 45, | Wee ta-| = Ree = 

Rialbetee tet Boas c= see eater ese DOT | MSLOR OOD) lene Sees nae tnasencs -|easioe erie | eae =e 
AROMMIAG Osea ta ose teases ODI, Sone oie elles aot ase ala tence ons ol aaeeeaeeelncseccae 
OUTER oy ab SSSR CCM eee ol (Se Pos eee HASAN | (dap ae i) RS Ss al Ss Ce FT| 2 Seen 

Vessels transporting: Gasoline. .......|...-....----|-.-------- 7 OAC eras nergery eoran ena 14 
WMT = Bee Ree Oe i Ae nl aoe ereatsec| Roe eee TE Van 2 Ace tleisece ree ae hese ee soem 
(OY Hie AE, | eS Ree RO el [Sees eed Meee oe il Bee a 15 250 Wsesee ea eseeS” o 

Boats: 
Pall and TOW 2... »2-t243- two = Socfsnic,n 286 8, 760 238 | * 4,025 40 $1, 000 
IROW. El doses ccc ce deettdec cee sete ncloest te eetoclaseke scss - 24 10, 900 2 800 

Apparatus, vessel fisheries: 
1 es Hann oes GAOR EE Oe ease 81 7 eRe See 2 | See ane Bel eed Ore 

Gra pst Sas. ose coe enee scene nc 78 78 6 Giles A eh ale ees Ses S 
Apparatus, shore fisheries: 

, Shell Gili Gse ee es Se ee ee Re Peed Seeded erie eee 4 CONS crate 25 /eee ess. 8 - 
GHIMIBES) tes SA oo teS sl See ed ie. 14 800 25 2, 800 41 1,570 
OR CG) Theaneee Sh asne DU SBCrE Oe tena Soerecc Setana ecec. sospe 71 GG) Hemme stron. ares Bore 
TB We coo ce eie Lb | DORE ACEH SASEN beereme eee LO ee eee os 505 |b. 252. aes] se S8s225- 

PLC A WIS aa es teens Sona elas aban aes a8 |sacs centers 1 BO eemeeteedl sett sca 
MOPS BUG TAKES os ~ jee ana cae chee ne 196 1,095 8 SOE cn ciaim Sete (ee a ocela 
(Oya: he 2) ee ee 243 242 102 109) | eels ah ets e ee 

Shore and accessory property.........|------------ OD OL aes = os sea CER i eee eee 1, 200 
CET ye UE Gee Ee os Seen eee [opicre ti oaeoee 8100 #22 ee LQ7500' We Ss hee eats 528 

TULA). aegeninn Bate he iia CS Aaa Eola TO She bee eee a Hehe Y=) V baeagR 4,570 
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Persons ENGAGED, INVESTMEN T, AND Propucts oF THE FISHERIES OF SOUTH 
CAROLINA IN 1918, By CountTrEsS—Continued. 

Item. Beaufort. | Charleston. Colleton. 

| I 
PERSONS ENGAGED. | 

Number. Value. Number. Value. | Number.| Value. 
Redfishionmed! arumi ss {seh ks eek Liao Na ae Salis llibs Swe 1, 000 $60- 042.3222: Ieee 
SeaiDass.a-b sceec ta seetsans 5 easels See dosee soe aastoee 72, 000 051200) 5 fo eee x3 |. Gear 
Shade eeeee cease eee eee ba es Seat 8, 762 $1, 400 20, 700 3, 260 32, 600 $5, 110 
Sharks 425. Sto eee ss) tee bee eet ee LER aloes 20, 000 175i) 52 Soy eek ee 
Sheepshead = an ssee pepe. See es -cltee ee Seiten e mee rees 1, 500 1L50))) 5 -cpicne te oe|inee ee eee 
Sea GOs Se APARNA BD Nd Oe NE od SR Eee tee 2 Aa |e ocean 2, 000 LO) USA | eee eee 
Spot tresh Ase seer Bo. ao Stee eee 1, 000 7d 1, 200 75l lh coe. Fant Bee ee 
Squeteague or “sea trout”....-.....-- 5, 000 600 46, 500 3, 640: | .....2-G2 5c boceoeserre 
Stubeeon:- See ia cee osc aeoer eee is 4,101 735 324 2, 800 504 
Sturpeonicawiate.-.---=.-< 52-52-2268 75 OOM | ae wee eiiee a Heseininorer sees 70 50 
Sy avatars oR spe RR mer hes ate hese PRIN ala ag 55, 400 6:220; | .2:. can 
Crabs: 

ard oed £0). ST ES ODLe vee RE RHR eed 18, 000 400'| 2! SS 
Softia beet hes sack eee mete cB PB ee eet a eee 300 Toi |e eee [eas oe 

Clams hard as ot) ee a cioce see |ssoebess=sed|assascaue- 800 ( 200.|i 7 .2.c8e 2 eee 
MONTADIMe Me toads seee odes leeeeeeseos eeocoddaona|lsasaese 1, 275 545 |. ..cs2! Jot eee 
Oysters, market: 

Btiblig seh eee eee eee ee | 1,562,085 49,023 | 1,059, 670 34,869) |’. <5...) ee 
Privates. Soy Aiea ssh SS ee | 133, 000 9, 300 19, 075 3,350) |/.26 25-8 

Motalesero oe cca see ten eee accrene | 1,720, 048 61, 764 1, 391, 894 66, 217 35, 470 5, 664 

Item. Georgetown. Gorry. Total. 

ig ] 

PERSONS ENGAGED. 
Number.| Value. | Number.| Value. Number. Value. 

Onivesselsiishin gece esses eee eee 19, 222355 eel ecedes see. Heteloret eset 103) eae 
COME See TOS oo) NOV eee Coase nome Sane eceeess soe Scbereul a scbesanon)|Sasatoube> 20 a ee 
mishoretisheries ase esenanen ease eee | 192 ae Beene PAE SS SSAA Se 1, 120k Soe 
Shoresmen........-.- Bs seen soe eee et aass | Sina ERP ae 5 |.--------- 756H Sa 

miGtalebacee wet eY eSe mea | 2 Te ‘ 216A Sens a1 | ae se 2,, 000+ eee 

INVESTMENT. \ 

Vessels fishing: 
Gasoline so ececet cee secs teesiteets oer Lo). ° $4,000). |ocsee5 cc]! erttosteterte 3 $7, 005 

Mo Oba oe Goer ae reeaoeeaccal|n) 2 tl) le nSepeonen|locareucasollaosnoncose Yl ee 
Outiitisec coe Fakes ee a ae ena UE 800) | eet tees all rmreetarere ototal| ia cine see | 2,075 

Salle op ce Gee Gs teracndoes 5 hae disiee ols ee a ees ae Soa erent cr alherers paar orets 33 20, 995 
TPOUN ALCS esos cansas acco wceseae lie dowutre celine bes cecal bese nsec) emstertetcte SOE | dacinias eee 
CO yok a ieee ora ING RR ese et Rune yD iy < onl (Rees Reig al Mie PEE RP NR ee ocacde 4, 415 

Vesselsitransportine:*G@asolime: 3: oc. -25|ek-s- ee nee tesinea ane afaeeiae one ae | eee emeetee 7 11, 000 
RONNAPE Bei ccc cae eR Saeey cae eeece rece |iceavsve 2 s.4-aictal| ker dA teo ll tae coves rey TAL eee 
OUCHERE Bec eecck eck es cbse ete seas leant sete ae Ved Seo Seeve-eintelferete ce, clei c wcll ie eyareretsoreedlas Qe aaa 1,350 

Boats: 
Sailandroweat. asso seses eee ceees 46 1, 030 29 $995 639 15, 810 
IP OWT Sane 155 eee donee cence 24 8, 750 1 150 51 20, 600 

Apparatus, vessel fisheries: 
IPBLTL OS Mier errs ey ccierrarn tora eee Rice cette ote LOO Weccisn.3 decellsearaeectecel seat eee 100 
TRON SSS oer NS Bee eee Se Be ye Se [tae Se oe ee 81 443 
Grapsno2 ee sete sietesa occ stler le seae sere meee eed Oeeee reece eecemetteee 84 84 

Apparatus, shore fisheries: | 
nal Seineseemameeessaaaee cere = ae 5 390 | 16 2, 100 25 2, 550 
Gillltiets te seo eee soe ees oo wee V5Sallion CLI, BO5y lia shee eee =| cree eens 233 16, 525 
Stop nets so. 2ee ante eee cere latte cee ese aaa | 2 130 2 | 130 
BOW: MCS qc sche eee eset tes ssce ses 5 D2Oylnesse sore ol earteeeiaeye 5 
Gastimetst nes, atten cee erence DE AS fe GS | is eras 1B ee | Se eeeemmee 71 155 
Gigsionspearst. 0 s- ep Pee eee | 26 20 | 10 a 36 27 
MEATY OSs ope ictoce cesta EU orale ciara ee ine Aho ete Waterers We Rog Repo Soe aae oodoscdlecoMercasas: 515 
Otter trawls .-...-. SLs We dea 1 AQ A SeR Sole {nc Rysetcne ne 2 90 
Mongzsiand Trakesese> sates ee see eee ee We Garters ee | Peneats oe aoa liseapauetencs 204 1,131 
Grabs eat tree eee ae er oe eee eR LoD Aa ate lege dcccees fese Senet ol ete aay 345 351 

Shore and accessory property. ..-......-.!..--.----- ASOD SESS? os ce 1 450!|. 50 acto reer 95, 775 
@zshicapitals... 2. 4eb sank was cage ume eee 11500! |f 22500 aesae es Jelncere eee 20, 100 

Ota ek < sosoc.eeeeme sae ise Mees oe SRR REE 33; 175) |e etee cs 4 832) |Eceetteeaeae 221, 251 
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Persons ENGAGED, INVESTMENT, AND PROpUCTS OF THE FISHERIES OF SouTH 
CAROLINA IN 1918, By CountTIES—Continued. 

| 

Item. Georgetown. Horry. Total. 

: | | 
tie the hp Pounds.| Value. | Pounds.| Value. | Pounds. | Value. 

PIONALY ciate ate cts taieals eistean ein aa wie's'a wen nie 9, 500 (7S Ne ae eT ee 9, 500 175 
eR cere 6 ee rate gclcfactciad dowieec land meee |Remaniss <u} adccinnisicwe| nneas cm ct | 5, 000 225 
CANIS SES See a ace eee een cee Me CnOBHoee [Sear Sema 1,500 $135 3, 000 | 275 
CTE css SRO) boo ao oeeoe Ete seas 600 45 600 | 45 
WRT IG = ean Benne sinuaicia Zb.n's oe umaiaetonis 400 tT I ee Seen loapeisrectk oc 2, 900 108 
era ORE eect uate cacepeeeeen| seme aains sale seem ence-| saieicie cece bl aormrtieaare 300 | 65 
RETO eration cioa'a'a = weno 1,300 &8 2, 400 114 16, 000 | 1,062 
TRING Ol see aes Sedicin 3c ccs ca wawiemee erties 14, 500 875 700 56 16, 200 1, 061 
RGR D Sere eens 2. a. ep ucee neni tae astra = |> samininaias | a aje scl e nmol oiclamn'ebte , 100 6 
ICROR MESH Aan: 5.1. saeco ueeeenee seat 20, 500 SOHO 1) See eR le a 20, 500 2, 000 
et PUNTO ULIE <- -n.< wlciaisin <= sine steiniain ae aina= 250 17 1,700 140 40, 125 4,707 
Mullet: 

(GCL Sea Anesceet ace ce Cad Serie 35, 600 2,495 19,150 | 1, 603 58, 050 4, 223 
Mal tod vec. c<:c «a Scceeateeaee poee eee ce 3, 400 370 | 139,300] 14,536 142, 700 14, 906 

Rinnshion sailor's ChOWCiceeeeee aan aa| meeence cc Seeesencee 3 18 2,300 148 
IR Pa Ce Tae Bag git Se ASS Secale ore ac Bebe aaa Sr set eenad Pecorersod Scoseceere 2, 000 130 
eerntishror Led Chiesa see eee ce eof am osecmiea |< 55~ na iainn = [ao ce once e emcees 1, 000 60 
PGE GSS na cae ee eet inks oa Me ctenis 60, 000 G00) | Bose ees cee eee 132, 000 13, 200 
Slits Pa ate 5 a2 Se ee ed LOS S408 | mel OVS eons eens oe eee ee oe 167, 462 29, O85 
SE eer pea ee Soong ceoue Gee SupSe sessed poootece sd Papepemen. {rence aes aaa 20, 000 175 
HUBADSHOR emetic ea ote acnt Remcte ice Se ceices|Stasthsona 600 60 2, 100 210 
SIS EOS Stare cre eratw wrctatil= Severe aa avelclw aes Sareea erara Prttroeig | asserte aos loee cece nce | alee cimewiens 2, 000 15 
Spot: 

ROSHeeees. 6 ons ESD se 20, 000 1,060 | 14, 800 1, 144 37, 000 2,354 
ci Gol. AR ae eee ICeCar se eee LS ee emia eee 25, 550, 2,085 | 25, 550 2, 085 

Squeteague or “sea trout”........-...-. 3, 550 246 4, 100 360 | 59, 150 4, 846 
SUI Ta) Se 0 Sea eee A ee 110, 000 LOS SOOW ICE ie Ses iisid sae | 117, 225 21, 136 
RURIFRCOMCAVIST ton Osea cian ace et 520 TBai\|swecdecwc| oan seme | 665 889 
RSH eMh nha eee pose Sede us auee as tenes os 3, 000 180 3,000 180 
Yellowtail or “silver perch”’...........- 400 12 500 25 . 900 37 
SY ht he toe Pee eS eed Oo TE I er | eee) ee ee 55, 400 6, 220 
Crabs 

Ect eee eee nara teeters Meee |e ast le cme Sart eecllonmacapmoe 118, 000 400 
SY Canad ebb ad Soeee obecdeie Deced Seo peesuac Ce booeesdd Hes soopead paooeroone 2 300 75 

Clisvars, Ieee lee Se Eee ee Cee Hee BS Seo eReeeceod) Beeeoer Gad Ceeceee ees 8 S00 200 
‘jinvangyoyunl 2 8-2 Soe EB ee we a hse eee ened peeoereced Moeee serge 1,275 545 
Oysters, market: 

TEVA NVN(cl 2S ame es BON art | Pets 2 2 Is en [eee se ceed eee 42,631, 755 83, 892 
erent Ss Se satan cin cals | as Seas =| ore ce lenin a lames caer cies oerere 5 152,075 12, 650 

MOtHlee tate fo akt fc 4-8 et 385,320] 53,544] 214,200| 20,501 | 3,746,932} 207,690 

1 54,000 in number. 2900 in number. 3 100 bushels. 4 375,955 bushels. 6 21,725 bushels. 

FISHERIES BY APPARATUS. 

The combined yield of the vessel and shore fisheries of South Caro- 
lina in 1918 with all forms of apparatus amounted to 3,746,932 
pounds, valued at $207,690. Grabs were the most productive form 
of gear used, taking 283,288 bushels of oysters, valued at $67,139. 
The catch with gill nets, consisting chiefly of shad and sturgeon, 
amounted to 350,902 pounds, valued at $55,827. The catch of 
oysters with tongs amounted to 114,402 bushels, valued at $29,403. 
Sea bass, king whiting, and squeteague were the principal species 
taken with lines, the total catch with this form of apparatus being 
291,575 pounds, valued at $24,751. The catch with seines was 
237,375 pounds, valued at $22,439, of which 176,350 pounds, valued 
at $17,531, were mullet. 

The two leading forms of a paratus used in the shore fisheries 
were gill nets Pai grabs. Other kinds of gear used in the shore 
fisheries were seines, cast nets, otter trawls, gigs, stop nets, bow 
nets, and rakes. 

Only three forms of fishing apparatus were employed in the vessel 
fisheries, namely, grabs, tongs, and lines. 
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The products of the vessel and shore or boat fisheries are shown in 
the following tables: 

YIELD OF VESSEL FISHERIES OF SouTH CAROLINA IN 1918, By CounTIES, APPARATUS, 
AND SPECIES. - 

Apparatus and species. 

ines. Sea Wassaences acsec2 
Tongs: Oysters, market, 
DUD Cree ate ericice sre 

Grabs: Oysters, market, 
19)!) L(g et se eee 

Beaufort. Charleston. | Georgetown. | Total. 

| Pounds. | Value. | Pounds.| Value. | Pownds. | Value. Pounds. | Value. 
Kroterte ee [elses a 28 eae ele eale asics s2/(O01000"|9- SO4000 60,000 | $6,000 

440)10483) S125216) See oes |eceeen ees [ites bee Se 440,048 | 12,216 

435,148 | 12,076 | 66,500 | $13,976 | EA AB Rest Peeve 501,648 | 26,052 

875,196 | 24,292 | 66,500 | 13, 976 | 60,000 6, 000 | 1,001,696 | 44,268 

YIELD OF SHORE FIsH ERIES 
AND SPECIES. 

BY GILL NETS. 

oF SouTH CAROLINA IN 1918, By APPARATUS, COUNTIES, 

Species. Beaufort. | Charleston. Georgetown. Colleton. Total. 

| a 

Pounds.) Value. |Pounds.| Value. |Pounds.| Value. |Pounds.| Value.| Pounds. | Value. 
MlewiVes. 2 Liaise es oo Ale cs Se el aaa sac ct erences 9, 500 SAFO pl peiaciiare||eselsiesiets 9, 500 $475 
Catfish: A epee ee Mss Take See 8 oe Ay AR CS ee eee 400 Bo EA ese yalacie acer 400 8 
Croaker 22 130h: (Salood saeesaeincs Saas 2 see cela ee ae 700 | BIT NN imicaactioi te eee ae 700 47 
lOUM erss ee Eee hte e aae ea aeein)/aiais eades||saeae es 500 Pam res Ss Rake A ee ee 500 25 
EI CKOryISHAG =. o|seeess|acsec teal aceeereleeememe 19, 250 WN 900\ | Aiea 19, 250 1, 900 
LGhaty yaaa Be Base admr joseseces oneeres IseeKeee. 200 | eb beedbocsllescesase 200 14 
Mullet: 

TRIOS fee Fe A Beare oats forecasters | Seater 19, 500 1 S00U sa oeceelleiscecese 19, 500 1, 300 
GATT eC RE AES wee ae Pee 0 ee eal 1,000 15sec eae ne aN ae 1, 000 125 

Shadiee ts sae 8,762 | $1,400 | 20,700 } $3,260 |105,400 | 19,315 | 32,600 | $5,110 | 167,462 | 29,085 
SDOUCS# 3522 AUS See Seme eae ccs ne Sa ta ecieeeeca aae states 13,000 W20)i| scence Alas toose 13, 000 720 
Solon abe. S24 Son pad sal baeeeasalPacacess|baccouce 1, 500 103) eoseet en! Paes 1, 500 103 
Stunzeonseeseaes 4,101 735 324 97 {110,000 | 19,800} 2, 800 504 | 117,225 | 21,136 
Sturgeon caviar. -. 75 Bi fh ee eee es ees ee 520 783 70 50 665 889 

Motaleseeeee 12,938 | 2,191 | 21,024 | 3,357 |281,470 | 44,615 | 35,470 | 5,664 | 350,902| 55,827 

BY ALL OTHER APPARATUS. 

Apparatus and Z | 
19) species. Beaufort. Charleston. Georgetown. Horry. | Total 

Seines: | Pounds.| Value. | Pounds. | Value.| Pounds.| Value.) Pounds.| Value. Pounds. | Value. 
Bluefish. ..... | icerstatepters | oeteiere = =| 'crete ere cisiacaltctajs eeal| aesrerseve tart a! eee ee 1,500 | $135 | 1, 500 $135 
Buttertishe hes oes] ETRE eo SIE areca Rae 600 45 | 600 45 
C@roakens Wyse nese tel eee. ele atresendlcceses 600 $41 2, 400 114 | 3, 000 155 
MI GUIUerS eee eee te Le Ce ad RT 8 2,000! 100 600 48 | 2,600 148 
King whiting || seteetes sae boo Sobel SI 50 3 1, 700 140 1, 750 143 
Mullet— 

iNreshis7.|oba ee ee leeeoes te See PL ee | 16,100 | 1,195 18,550 | 1,555! 34,650} 2,750 
Saltede :53| 0 ee Msc Lee Se ae ee aS ee 2, 400 245 | 139,300 |14,536 | 141,700 | 14,781 

Sailor!Sichorcel| es pe | |Pe See NS a ee RE Se eed eee ee 300 18 | 300 18 
Sheepshead 42) os Sayer) seg aoe dice aes tek oe Pein Sree (ees: Sey era eh caas 600 60 | 600 60 
Spots— | 

Fresh i) S030 AS Ce ESSENCE 8 7,000 | 340] 13,800 / 1,064 20,800] 1,404 
Salted:2s:|22 cee ste cle Se so 8 al ee oe a [ie ea | 18, 550 | 1, 535 18,550 | 1, 535 

SQCUeTEA TIE a/MO LSS eee GL een i ieee ae ie ee ene 2, 050 143 4, 100 360 6, 150 503 
Sumifishy hc |s ee a 2 so eee epee Sele eae gl Sh scdt who cekee 3, 000 180 3, 000 180 
Mellow tail slog eel ee seal e oat eee eens 400 12 500 25 900 37 
Merrapinys:. |eeocey ete. Agee Ma PLR QASNEIQSAS [DOI 2A Soret oe EAL We nee 1, 275 545 

Motaleeae see eh i 1,275 | 545 | 30,600 | 2,079 | 205,500 |19,815 | 237,375 | 22, 439 

Otter trawls: | 
Shrimp: Ae Soe eet al odatace 30, 0005}! 1/200 SsSi23 - 22 beget. hs ESS sd 30,000 | 1, 200 

Bow nets: hick- 
ONY Shades eee re lees SA ce esac ae eee eee Peeri250! 11,050) 2) eg cata me SA oe 1, 250 100 
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Yrewp or Sore Fisuertes or Sourn CaRorina rv 1918, py Apparatus, Counties, 
AND Spectrs—-Continued. 

BY ALL OTHER APPARATUS—Continued. 

Apparatus and Beaufort. Charleston. Georgetown. Horry. Total. species. 

Cast nets: Pounds.| Value. | Pownds. | Value.| Pounds. | Value.| Pounds.| Value.| Pounds. | Value. i 1,000] $25 [ean 1, 000 $25 
800 800 25 

3, 300 3, 300 125 
25, 400 25,400 | 5,020 

30, 500 30,500 | 5,195 

Stop nets: | 
TRIG T cats ergo aa et NE Si) | 8 ee a ere | Re 100 $8 100 8 
NG Aree ce he: ee Senge a oe ae Alla. ai=,co 2 | aetna tee eee 600 48 600 48 
Spots— 

103 (1 pS cs es S| Le x aL ea | 1, 000 80 1, 000 80 
SEU ER He ier y "4 es Se Oe 2 ere Ee Damen WY Oe 7, 000 550 7, 000 550 

SYST CY TE OS SE ha See | (eles ef ae em 8, 700 686 8, 700 686 

Gigs or_ spears: 
dil} Yo 34016 (2) ns pemaprsea fee tars Cpa (rer (Ee 12 O00) mS7O0 eget canes leone. 12, 000 750 

Lines: 
Biackidrim |e. 5 2.8 
BIUVEHS Brees Sie tet eek 
C1701 epee Seen Peat ee gee 
Channel bass:|-5 6222) 22l 22: 
rovallettsss.|S2 0 os sess Feo. 
Croaker...... 3, 500 $275 
HMldunderssos el ess soon ccc 
Cuneo Oe NS Ege See ee] 
King whiting 2, 525 300 

[C59 ee ey ea Seed [a aD 
Pailor’s choices ee fobs 
SEEM op SRE Se eo oe en 
Sheepshead 9/22 ee ieee 
Spocs. Scs- ss 1, 000 75 
Squeteague. . 5, 000 600 
nanisn sors soe) oem La 
SRA ROS Matsa Sete al sea 
Crabs— 

1510 lla Peas ae 
ito rat ae Pee ee ee 

Motaless-eee ji. arO25i 1 250i| 2IOV550 lz, BON ea |e ee Pe 231, 575 | 18, 751 
Tongs: Oysters, | 
market— 

Public. ...:.- 304, 941 | 11, 987 STZ A0 Mh ae 61510) | Bee eae 2 ee en ae Sent 306, 691 | 12, 237 
Private......} 45,500 | 3, 450 Shon le oOOw ae See lc tose ( bean ey pee e 54,075 | 4,950 

Motalt =: 2 350, 441 | 15, 437 LOSBBS abel P DON Re ri oailze oh te cos ae eal a 360, 766 | 17, 187 

Grabs: Oysters, [ | 
market— 

PUpvC. =... BOL OAS alan Sens OO A20 HOO G45 || Cate 8 2 |AIM, ORCA IB Pee 1, 383, 368 | 33, 387 Private. .....| 87,500 | 5,850} 10,500 | 1,850 ESSE UNS BOE AMY eee Dee ace 98,000 | 7, 700 

Total! 2 AGO NAA) | By 594" 1 OLE O20 122) 493) Me sei Ea Se ei ee ty! is Se eal | 1, 481, 368 | 41, 087 

Rakes: Clams, . 
lasiWok 2c) ee et ae rs ae ee re 800 2400 eae ae 5 Al | eB Rh epee ees ae 800 200 

1 Taken with the hands. 

INDUSTRIES. 

Wholesale trade.—In 1918 there were 6 wholesale establishments, 
valued at $51,820, with cash capital amounting to $8,100, employing 
59 persons, to whom $40,678 were paid in wages. 

Oyster-canning industry.—In ace to those given above, there 
were 9 establishments engaged in the canning of oysters and utiliza- 
tion of shells, valued at $121,925, using cash capital to the amount of 

52025 °—21 7 
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$12,000, employing 592 persons, to whom $60,985 were paid in wages 
during the year. The pack amounted to 2,769,168 cans of various 
sizes, valued at $338,843. 

The following table contains statistics of the canning industry for 
South Carolina in 1918: 

OYSTER-CANNING INDUSTRY IN SOUTH CAROLINA IN 1918. 

Tiem. Number.| Value. Tiem. Number.! Value. 
| 

HistablishMenmtss-*-—)-2ss.545. 9 | $121,925 PRODUCTS—Ccontinued. 
Cashicapitall Sate .cjancnige eco al een ese 12, 000 
Persons engaged.......-....-- OOD Ne ee ee Oysters canned—Continued. | 
Wifes paid co. sacscc clea lecieegaasce 60, 985 5-ounce cans. .....cases..} 250,496 | $154, 028 

——S S DOs 22 6¢eceeee do....| 323,705 117, 235 
PRODUCTS.1 | 6-ounceicans: -e---Goula- 3100 800 

8-ounce cans......-do....} 21,826 7, 690 
Oysters canned: 10-ounce cans.....-do..-.| 29,190 45, 700 

3-ounce cans. ...--- cases. . 2 401 1, 746 
4-ounce cans.....-- Gomer 2 880 1, 822 otal. see hh-2 1 jit e| sateen 338, 843 

DO.2 2 be 25 teece do....| 22,289 9, 822 | 

1 The by-products are included with the statistics for Georgia. 
2 Two dozen cans per case. 
3 Four dozen cans per case. 

FISHERIES OF GEORGIA. 

In 1918 the fisheries of Georgia gave employment to 1,680 persons, 
of whom 188 were on fishing and transporting vessels, 476 in the 
shore fisheries, and 1,016 shoresmen in the wholesale fishery trade and 
oyster and shrimp canning industry. 

The investment amounted to $769,998, which includes 33 fishing 
and transporting vessels, valued at $122,663, with a net tonnage of 
552 tons and outfits valued at $41,866; 412 power and other boats, 
valued at $86,205; fishing apparatus employed on vessels and boats, 
valued at $17,085; shore and accessory property, valued at $429,779; 
and cash capital amounting to $72,400. 

The products amounted to 37,153,953 pounds, valued at $416,043, 
and represent an increase of 26,051,343 pounds in quantity and 
$56,962 in value as compared with 1902. The 5 most important 
products, arranged in the order of their value, are as follows: Shrimp, 
5,793,465 pounds, valued at $173,990; menhaden, 29,484,600 pounds, 
valued at $88,453; oysters, 1,109,822 pounds, or 158,546 bushels, 
valued at $73,913; shad, 100,540 pounds, valued at $26,960; and sea 
bass, 292,615 pounds, valued at $23,765. Compared with 1902, there 
has been an increase in the catch of shrimp of 5,449,338 pounds in 
quantity and $165,582 in value, and an increase in the catch of sea bass 
amounting to 216,115 pounds in quantity and $17,683 in value; a 
decrease in the take of oysters amounting to 7,458,178 pounds, or 
1,065,454 bushels, in quantity, and $146,554 in value; a decrease of 
928,510 pounds in quantity of shad and $48,229 in value; a decrease 
in the catch of mullet amounting to 115,150 pounds in quantity and 
$1,883 in the value; and a decrease in the catch of terrapin amount- 
ing to 31,196 pounds in quantity and $10,682 in value. In 1902 there 
was no fishery for menhaden in the State. 
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FISHERIES BY COUNTIES, 
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The following table shows, by counties, the number of persons em- 
ployed, number and value of vessels, boats and apparatus used, 
amount of capital invested, and the quantity and value of the prod- 
ucts of the fisheries in 1918. 

Persons ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF GEORGIA 
IN 1918, By COUNTIES. 

Chatham. 

Value. Number. 
54 

Item. Bryan. Camden. 

PERSONS ENGAGED. 
Number. Value. wmober. Value 

OFS VOSSOIS LISI O D2! 1--ccitcle ne omic |ny tae mala aoivlas cuales 1025 Scere tee 
In shore fisheries.............. 7 Mel OS0\eene tases 
PHOVESTMGDE | oO sc cae oe eae ee Roe ell Satin cid ase ss TOL oe eectameaul 

Ue: | Us = i Oe rae DAG Bb gercctas saa x BHA aoctonraes gee 
———— | ——— —————SS—_—_=S. EO 

INVESTMENT. 

Vessels fishing: 
Gasoline 

Tonnage 
Outfit 

Sail 
Tonnage 
Outfit 

Boats: 
Sail, row, etc 
Power 

Apparatus, vessel fisheries: 
Purse seines 
Lines 

Shoreand accessory property 
Cash capital 

3,979 

Move ces ose jeahatslreueensteece 

PRODUCTS. 
Pounds. Value Pounds. | Value. 

IBINGH GN a mom pr aa 4 Ns ee Pn ae Mee LL. oes e Sottell Soms coe sas | PRE Cee rrso te 
CERO ROMRIRETISN es 5555 See o [Stan ensetnte fl pete on ieraierel| co jaws ob lsiere Boislslzats areata 
lounderstessoc26 255.85 e2<2..\t Bc Ae yaa ls Seed i al ee Ne ria eee eR eee A 
GREOE DEUS pea ere eee ae eel eee on ae nell ae caren bee aalL Ges cmteosee | L ee ane eas 
(CTR DEELTE Bard Pees 3 i ee ae a RE es cal eee eel ee eee 
Pope SES a fate nt tctapals Mitte A Rarolelacteeettodp ta Sea Fei |e somes 
MUCHA EMER tag= a5 82 Sosa tetaeu| Ss ecin dees ace cc kneee ce 29,484, 600 $88, 453 
NIULG teen tae Ae AA Aa ae as Ha aretre oh Weiss [no wie a eS toretel| ad neaeis wa Seel|oamonennecas 
Peo EST OreLOUG Gilrnl sai. teva es | eee een ee ke. el Fe koe Se Sollee Rae aw 2! 
PUISMED DEL Ne se 2) aoe Soo ae pa smoits Site te Mead oc ecteet s|comeaccseee|Gaccccmecane 

Ciara age bese, S45 Se NIE ee hembo meee a ot ees As oo cleus aces cs 
SEHIMUSS erent ee eee A A hoe ae | no created bogie cane 2 125 10 
Shiels Sales Se ks ck 13, 500 $3, 262 61, 250 18, 000 
SHALES meets Re ras eae ge eee Sh luc. 22s lo cact|anewarmoee altace ctnioces 
SHEE psa meees sere sete, en feo e: aa, ered eat 175 10 
PqQuelenttie,,Gr- sea trowel += .52|-d4—. ee 4ssee wee. ase 850 50 
Sing be (toil oC) Sees ee en Gee eee! ee eee 125 10 
SBENIS Te see ert ea nek Saeed soe ee ele eoc elbac cod [beens asians lees cetece oS 
isl iia wr) oy ee Bearer a, tea heal [hae > pet Dare ary ee 1, 290, 818 39, 046 
Oysters, market: 

UIC =a eee ise ee eee Ne ast sss 37, 800 1,400 
HPL V Uns ies ae sere eee ere Sa RN cat ces tee Wee See cts ore 

Pounds. Value. 
5,000 $900 

74 a 
500 55 

27,758 1,019 
512 26 
100 12 

wa | 3,000} 240 
4 

111, 749 7, 740 
12,000 990 

291, 490 23, 655 
14, 502 3,505 
1,289 30 

Misa 3,700| «385 

iy 35,000 | 2, 400 

412,930 28, 364 
261,079 24,288 

2,731 268 
2,030 419 

1,185,468 94,217 
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Persons ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF GEORGIA 
IN 1918, By CountTres—Continued. 

Ttem. 

PERSONS ENGAGED. 

On vessels fishing...........-. 
On vessels transporting 
Tn shore fisheries 
Shoresmen 

INVESTMENT. 

Vessels fishing: 
Gasoline@e see 22 ee 

Tonnage 
Outfit LS Se Aa SR ee 

ron 
Apparatus, vessel fisheries: 

Otter trawilsscneeeen eee 

Apparatus, shore fisheries: 
Haul seines 
Gill nets 
Lines 

Shore and accessory property. 
Cash capital 

Effingham. Glynn. 

Number. Value Number. Value. 
EP eee Besalio. Ces ceecs UM I a ea 
ee ee Spay | eae ee 2M ote tse eral 

EW nite Calg Ss L1G Ae. es | 
BE er aya ED Ss oe 2 BD -4il Weeieres sera 

| 

GLH BE Sas eae DSO te eee eet 

Liberty. 

Number. V alue. 

ye 16 |. Sa 
BY A Beene ass * 

Total: dcisceaceess esses. 

PRODUCTS 
é Pounds Value Pounds. Value. : Pounds Value 
TOa ker 225.2 UY odes sek creere tices see heme|Setaescetene 5, 600 $230),| 2). 5.0 =-in/2 5 <= Street tremtets 

PHN OUTIL OES ie Soe ae aici tees ae | se cree tee | Nee ee 10} 000 ny (5a ae pens ses 
Hickory Shadl seaceccc cm etiacte ee ce tere el | Cee ate eee eens Sete Us Ne | een ene 195 $25 
ein wi Gang ee se Se cass Soe See aera once late 26, 200° RS 6) Eee eOe elec a= atioe 
18 Ut Gyre Ree OOO aR ete cotol bane CEtuE Heceetonaee 2,500 100) |)... 22.0.0. ac.40 | cae eee 
Redfish, or red drum........-.. Nese Sa oa Mee (aes EY 8 te "100 6. | cose sascce eee neee eee ae 
Red snapper BOP GARE open de MO eee niet BRR m eee 600 101.55 éscesa. ol eee ee 
SGRIDASSH amt cigetarceroe us oes |e ence cient [Reine eee ce 1,000 100) | ,.\-.'s -<s2 23 | Fee eee eee 
chad WASRE SALE UF aS eek cece bac 1,998 $433) |'92 ee | eee Se ae ae 605 111 

DOGirkcijocecd tossebslecen ceeds o3 8 5ec|e sock acme 1,100 09 | scccecic nck ou]sneceeeleaer 
Hqueteagiue or Sea troutencs: lees sees eee beeen eee eee 27, 700 2°962\.. $digies ccs | Sapa e eee 
Wellowtailor<<silvenperehi2sa\ie 2 se cee aeeeeeeecae 2,000 100 | 203.4225. 33|cee eee 
Crabs, hard 8, 455 504 |os25.5.5 0522] 
Shrimpe te Skea ewes a 4,412) 647 132, 350 Laden ee 
Clams, hard 120 OU Meee cia i cetinc 
Oysters, market 

PP DLC Se as eee re ace pe| Coe ree erase acta 5, 600 400) | o-cncdcrteale epee eee 
PTL ALCS Seet ee cee ee Sena s_ Ne eee ieee oe 115, 332 2, ee 154, 021 6, 600 

Merra pin. 225 be 5 o2ys)2. eines asa | Ne eo eines eee cote B20 ON 685 ee. aces ee ee 
Partles a oso eStats e eee Seal apes See eG ieee ee 11, 250 100 Wie ee Se oS Re een 

TO Ta ene tea 1,998 483 | 4,630, 286 141, 209 154, 821 6, 736 

Item. McIntosh. Wayne. Total. 

PERSONS ENGAGED. 
Number. Value. Number Value Number. Value. 

Ontvesselsfishing 2255. 2B ees Poe soe eee gen cee ere ere L8G | See Saree 
On vessels transporting 2 eee 
In shore fisheries 476" 07 Sse cee 
Shoresmens:e8.6. 2 sce. oo teehee LO16 to ree eae 

Motaleepy-meree cle ame poOniewa els SED Damon encl ree 1630" | 3s eee 
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Persons ENGAGED, INVESTMENT, AND Propucrs oF THE FIsHERIES OF GEORGIA 
IN 1918, By CountreEs—Continued. 

ap a ee ne oe tl a I A 

Item, McIntosh. Wayne. Total. 

INVESTMENT. 

Vessels fishing: Number. Value. Number. Value. Number. Value. SES EFTel Brees ctarcie Pei ma |l, a a ee dk ee Re ew Ra ceher eae 4 27 $119, 848 Tonnage.......... Efe wis|| as ahah aiteiarel Pe aa oe aed pant seit aew idle aoe tee AU) | i232 aegee NE OE CISA FRECHE nd <> 2° lA bee 2 2 Cee (em nS i a ae 41,416 oy be Sec eee eee phage a! 2,12 CRE ERY: al ee eee Oe ROR 4 (On ra od 2,315 

Saaaie weiw'= a lan/e <inia| mantener n= cass « Loa| baer er arses (ae ate e teen. theo 325 
BEN ree 8 eo 2 Si ee Se ea - gle Ue dea oe id 500 

sinlala\winie 6) s'<!o (5 aan sm. wieie all alae sialnl aisha Gil ala, 0 1 a\o, 0; nfo eel | are aiatoly wmnate a) Schcie cit ete Lon ae he as ale 125 

sence Seance 8, 805 ese anne MARLO) £O SUASON IL ee SPOR ce) be 77, 400 

4, 800 
105 
705 
300 
136 
24 

5,955 
3 

13 
3, 700 
1,040 

Boe OORSLoEmenAeedooees6 224 phoreand Accessory:property.i|.....-.2-..2) . 17,200 |\....:22-20-c| 10 |oc eee 429,779 (CEES EV(O2 9 e112] RR Sa ee eee Pe Le SLOCOT Cae ss ee AT: Marae ES MES 7 OUR GL | 72,400 

ROUAl re tere se Secon alice = ee PARI eae ae ee | to) |b obrecs 8. 26 769, 998 

PRODUCTS. 
Pounds Value. Pounds. Value. Pounds. Value. LU BUi Sites s cameiae eee total easa ran RAIL omen RN Seer ABE LG Rate $900 CC nat ci yeaa ee ee 2,675 $265 265 AUG Morn SHS heey soe ee lst 3s sea elie ce cui a es 7 Crogkerseres. ce 2 Gs ei 300 20 255 lounders=: on cols 300 20 650 \ CLGLNTETE Ei ee ena oe | a We emi re 1,019 (TTEETE RSE S290 A a2 Vn CE Brel Poecaeee ae ae 26 iidkory Shad ..22- 22.2 Jon.5222 7, 887 1,350 2,035 SIP WDE oo ok oc ee 930 59 1,468 Wenn adenic eet h. So so dches|occeneaaua 88, 453 

693 
1, 674 112 

112, 349 7, 810 
12,000 900 

292,615 23, 765 
100,540 26, 960 

1,289 30 
400 25 

1,100 59 
39,550 4,097 

125 10 
39, 150 4,700 
35, 000 2,400 

| 2,000 100 
| 1.8455 504 
| 5,798, 465 173, 990, 

21 
J 510131 Te A ee a a Oe 25, 200 20S oc ae tart el Nee ean sere 3 481,530 30, S84 PYIvateaee sodas ee 97, 860 LOROUD! Somes oe ae ne thee 4628, 202 43,029 LGU” Shs ee Se etal | fe men RON! AER, OREN (RT NOGITY Wis anni 2,731 268 Wyre oh ba LS a aE ee i a = a (EG | nen I Cok COE (AS 2,112 454 HVLC acer Cea Gere Sma eee le P08 Mt Boil ps SLE Cia [SSN a. ad ie Rm ad 11, 250 100 
Cay Ae eee A ce a ol 281,012 21,417 11,125 1,740 | 37,153,953 416,043 

1 25,365 in number. 215 bushels. * 68,790 bushels. 4 89,726 bushels. 
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FISHERIES BY APPARATUS. 

The yield of all forms of apparatus in Georgia in 1918 amounted 
to 37,153,953 pounds, valued at $416,043. In the value of their 
product, otter trawls, employed chiefly in the taking of shrimp, 
ranked first, with a catch of 5,838,115 pounds, valued at $175,705. 
Exceeding all other forms of apparatus in quantity, but ranking 
second in the value of their catch, purse seines took 29,484,600 pounds 
of menhaden, valued at $88,453. The yield of -the gill-net fishery 
amounted to 203,332 pounds, valued at $38,705, of which 100,540 
pounds, valued at $26,960, were shad. The catch with lines was 
505,712 pounds, valued at $38,224, the principal species taken by 
this apparatus in the order of their value being: Sea bass, red snapper, 
tilefish, and groupers. Oysters were taken with tongs to the amount 
of 486,444 pounds, or 69,492 bushels, valued at $32,029, and with 
grabs to the amount of 468,678 pounds, or 66,954 bushels, valued 
at $31,384. 
gear amounted to 136,446 bushels, valued at $63,413. 

Aside from purse seines, lines, and otter trawls used in the vessel 
fisheries, the only other forms of apparatus employed were dredges, 
tongs, and grabs, all of which were engaged in taking oysters. 

The bulk of the catch in the shore fisheries was made with otter 
trawls, gill nets, tongs, and grabs, the remainder being taken by 
hand and with lines, seines, and cast nets. 

The products of the vessel and shore or boat fisheries are shown in 
the appended tables. 

YIELD or VESSEL FISHERIES OF GEORGIA IN 1918, BY CoUNTIES, 

The combined take of oysters with these two forms of 

APPARATUS, AND 
SPECIES. 

Apparatus and species. Camden. hatham. Glynn. Total. 

Pounds. | } . | Pounds.| Value. | Pounds.) Value. | Pounds. | Value. 
IPurseseines: Menhadenvess|p205404 (O00 M SSS 4 bay eer alae te sree oe | Saree | pare | 29,484,600 | $88, 453 

Lines: ; ac th 
Bluefish. i236) 52.5 52 sec|set sas stedleemcee ae 5, 600 SECO? |e ee de Male eee oseee 5,000 900 
Cero* or kingihishs 2252 22) ce sealer tee Tt Lh Neoeeeec ee \Poseecoc 74 7 
AM Voybhals as wae same neaeeolaaaoee ones eoaesses ECO TD | eres rah teat es ane | 500 55 
GLOUPETS ese Bone ce os eee ses alcatel 27, eS) er SOLO as ee se ea arene | 27,758 1,019 
GTUDtS ere eee se ae He /aictocrerays as 26 |l-Beterctoetal 512 2Billjsoscoset Vs sears | 512 26 
Redtishvor red Grumess|i ss ase sees 2t | cS eee Isegesoes 24 4 
IRedssNappers soaacctenc aceon sescesleen eee: TV, 7499) 75740) |. k eee 1 naa ane 111,749 7,740 
Seup ee sceaaeee cokes eases Webcast TE OGOM|| eereectO || aeoeme nm |e ae 12,000 900 
Era Sen ple Spe ee ieee ral Grae Mategc nea 291, 490 | 2366551 eee 291,400 | 23,655 
Sharksiteet se) <5 55h 2 ee eae eee sce eae 1, 289 | SON coef Sele eS 1, 289 30 
Squeteague, or ‘‘sea | | 2 
EROUt wna. Mens Yau Tas Je IANO) 4 BUNS balk cee ee lie meee 2, 500 185 

Tetistie ee ae tae See aed Hoa veal oe [Rae ota IPorss NOOO QUA GO) | Oat epee ec iia 35,000 | 2,400 ° 
Octopiss eee seen tere eases ss [ewes [is 25 tOleil 2632 S55 See oe 2,731 268 

Motabh eet weak soy See ek ie eee | 400,627 | 37,189 |._....... liom 490,627 | 37,189 
— = - = — } 

Otter trawis: Shrimp. ....-. 155 6554) 247600). |28-2 22 see eee ce 410,665 |$11, 800 566,320 | 16, 400 
Dredges: Oysters, market, | : 

DEL VAbG Kesey eee ee 8 ed epee eee al penta 11169900; |, \O4100Messs. 2 o8- [ue enh ae 116,900 | 9,100 

Tongs: Oysters, market— | ! 
Publi¢ soe. ck Wee sae saers lle esiec tee oars pistes cess SOE SOO 2 i iay OO) | eee mee ec cere 39, 900 2,100 
PHIVate ose cine 3h RLS an Ge I iinet |i fs 3,500 | 300] 43,120 800 46,620 | 1,100 

Mota lis. A Sets chee sean enters eects 43,400 | 2,400 | 43,120 | 800 86, 520 3, 200 

Grabs: Oysters, market— 7 
PUBLIC ene eee Sake ee s ace Bee Bee mat RY Avy GM INPcyiial| ph cena mere Ue 37,275 | 1,875 
TEV LOMA eta ors Boot LS SO 3,500 300 | 43,078 800 46,578 | 1,100 

Mota leweey eget ee Gy oe ene 40,775 | 2,175 | 43,078 800 | 83,853 | 2,975 

Grand total.......... 28, 640,255 | 93,053 | 691,702 | 50,864 | 496, 863 | 13, 400 | 30,828,820 | 157,317 
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YieLD or SHoreE FisHeries or GEorGIA IN 1918, BY APPARATUS, COUNTIES, AND 
SPECIES. 

BY GILL NETS. 

Species. Bryan. Camden. Chatham. Effingham. Glynn. 

Pounds.| Value. | Pounds.| Value.| Pounds.) Value. | Pounds.| Value. Pounds.| Value. 
1G) Ghote tly: Past Ee ool Cn Pe seee ie] Seen 5 $325 
(Seas oy | Beene Caos aanee 3: 
WAU eee eae CPS Seen) BAe (at 8. eet ae eee 
ict eI Tay a) ae eo ee ee es jo 2 ee el ee 
PIGMADASS Sete sace | fos es |e cos cealeneadaealct cn sinac 
Shas. ea 5 hs 13,500 | $3,262 | 61,250 sis, 900 
SG Ree SAN Ria rier eis Sele! [= OS ee ae 
Squeteague, or 

“sea trout”’. 5 See eee Seen eee eee 
Terrapin.......- Ecepaeend Seo 324 Moos eee octet = 

Total... =e 13,500 | 3, 3,262 | 61, 250 | 18, 000 ieee 4, oi “S 998 483 37, 100 3, 644 

Species Liberty. McIntosh. Wayne. Total 

Pounds.| Value. | Pounds.| Value. | Pownds.| Value. | Pounds. Value. 
OMEN ETS). eon eter eaeisederes «F-|eenccwecn|fel2e..2- 150 SLO eae acetal nate ete 5, 150 $335 
PI CRORY SHAM sree ee sen eee 195 $25 7,887 | 1,350 4,925 $660 | 13,007 | 2,035 
Ran owt np ee em ses ceeitcacis|s aq aacatc| ee oceue= 30 P4 Nee Saneealsn® ees 5, 130 339 
ETOH ear raas saree Seu LS |e PtP ey 4, 400 B03) eee seems sae 7,400 543 
REguSh GrmeminWiNes ebeprna 2 oe e|ece= scars) aemeae es 650 45: ie et oes s|oaeee eee 650 45 
Red sn apper 2 mo cesiSee Ewe HCech one | Saccnaee Sa cceged bse serore ISSehckad ip aecene paeaerey. 600 7 
ERR ASS eee eee Sekt oy betta, sete eee meal owen bea alacuajtanc|sthasdoot|Sacoce at 1,000 100 
TEU | de Oe ee ad 2, 485 519 6,200 | 1,080 | 100/540 | 26,960 
Shea TOCLITEL Val = Oi, So SNR ee eter Ine] ean Rena 75 | Cl eee aeceere 75 5 
Sheet o sete Saas ee ce Rei tee eee amt] et Se i mee elite (eed Le ee ate aan baba k 23 500 24 
Squeteague, or “sea trout’’. - 1,900 UU eee Gord cee eae 28,100 | 3,130 
BUUTPCOM sea ac hid tee Ss cor cien'israire |e 3950) petsnO0 fosnccs eet 39,150 | 4,700 
“Ti [eRe yale nee See pepe San Peary te Beem aeee pcecuso+ Eeesenne else saesee | 2,030] ~ 419 

£20) 2 ects eS PERO | 800! 136! 56,727 | 7,064 | 11,125 | 1,740 | 203,332 | 38, 705 

BY SEINES, OTTER TRAWLS, CAST NETS, LINES, AND HAND. 

Apparatus and species. Camden. Glynn. McIntosh. Total. 

Seines: Pounds. | Value.| Pounds.| Value.| Pounds. | Value. 
LORRCTS: <5 oes wales 600 hd Seeee eps Geaeecar 600 $35 
inetwhiting2 323.285.1272 1, 200 72 300 $17 1, 500 89 

(ANG) ae ee ae eae eee tae 2,500 LOO S| = ace seal cee he. = 2,500 100 
Redfish, or red drum......|..-.. 100 6 300 17 400 23 
BDO sses er oS eo ee 600 | Bg oe Setar eons ee 600 35 
Squeteague.or ‘‘sea trout” 1, 200 72 4, 400 500 5, 600 572 
@rabsahard) 222. ..7-535.. 120 | AEE See a lees eae 120 4 
SLITGTTI Rs Ao 2 Sie RCS esd Se [ee ec eB 100 | 7 Jal ease Eas Oe 100 25 

LNT. Se ae AOS ap ape | [Reg e a jc neers | 6,420 | 349] 5,000 534 11, 420 | 883 

Otter trawls | | | 
CNODKOLS= 2). atk ee ee ns | Sac eacalisa de eee 5, 000 L004 cates teeth 5, 000 200 
MGuNdeRs eet. Soe ea a 6 |S Se | 5,000 Pa eee ee eee 5, 000 250 
Ran eivhitine <2 eles Peeeecsase Sheeeoos 20500051 O00 Saace aes | Saas a 20, 000 1, 000 
Squeteague, or“‘sea trout”? {| ..-....-.|----0-.- 1,500 90) |e cadeas|ocee soe 1, 500 90 
Yellowtail, or ‘‘silver 

[eV e)RCLT EAR te ee ear ee 2, 000 LOOR ee sere meee ee 2, 000 100 
Sinimp eee se te 11, 135, 163 |$34, 446 |4,001, 882 |120,525 | 90,000 | 2,504 |5, 227,045 | 157,565 
UIE) OS 225 SLE ee oh aa Bek ee aul aoe S 11, 250 TOON Ea Sarees frome sei 11, 250 100 

ANGTiy Se ae ee eee 1,135, 163 | 34, 446 4,046,632 |122,265 | 90,000 | 2,594 |5, 271, 795 | 159,305 

Cast nets: Mullet.....:..:-.... Jerr eee ESR ee ses eae 750° 50 750° 50 
Lines: : 

Hand lines— 
@roakersee -h 52252 22: 300 20 
1 Gabba Gs Se ae eee 150 10 
King whiting 600 40 
Redfish, or red drum. - 600 40 
DOA DASSEs. eso ae eee 125 10 
Sheepshead. .-........ 325 20 
Squeteague, or ‘‘sea 
OU Gaptete yo eee 1, 850 120 

Striped’ bass..:......-. 125 10 

Tobalereree ey 8 so 4,075 270 

Setlines—eatfish.---...... 2,675 265 
Trotlines—crabs hard s_< sf223 2 8 eons aces 8, 335 500 

Total, by linest. 245-20 2% 15, O85 1, 035 

Hand: F 
LOUCADIM 7.5 cee eee eel wae ele eo Seb 82 35 
lermish hang ee rene ee tee | ne se eee as | Says SY 120 75 
Oyster, market, public..... 37, 800 37, 800 1, 400 

SROERI ACE oes se ee caeee 37, 800 | 1, 400 202 | 1 a eee i | Se 38, 002 1,510 
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YIELD oF SHORE FISHERIES OF GEORGIA IN 1918, BY APPARATUS, COUNTIES, AND 
Spectes—Continued. 

BY TONGS AND GRABS. 

Apparatus and : 
species. Chatham. Glynn. Liberty. McIntosh. Total. 

Tongs: Oysters, 
market: Pounds.| Value. | Pounds.| Value.| Pounds.| Value. | Pounds. | Value.| Pounds.| Value. 

Publicsateee. 167, 881 |$12, 195 D8001|4 S200) eee ee |e cae 12, 600 $360 | 183, 281 | $12, 755 
Private. ..... 67, 536 7,174 16, 156 300 84, 021 | $3,600 | 48,930 | 5,000 | 216, 643 16, 074 

Total. .-....| 235, 417 | 19, 369 18, 956 500 | $4, 021 3, 600 61,530 | 5,360 | 399,924 28, 829 

Grabs: Oysters, | | 
market: | | | 

ublicze =.= 167,874 | 12,194 | 2,800 200 Jotosccesoocsason 12, 660 360 | 183,274 | 12,754 
Private. ..... 69, 643 7,414 | 12,978 241 | 70,000 | 3,000 48, 930 | 5,000 | 201, 551 15, 655 

Total. .....| 237,517 19,608 | 15,778| 441 | 70,000] 3,000] 61,530 | 5,360 | 384,825 | 28, 409 
| 

INDUSTRIES. 

Wholesale trade.—In 1918 there were 18 establishments, valued at 
$237,575, in operation. These used working cash capital to the 
amount. of $33,000 and gave employment to 223 persons, to whom 
$66,900 were paid i im wages. 

Canning undustry. —There were 10 establishments, valued at 
$265,444, engaged in canning oysters, shrimp, etc., in preparin 
cooked shrimp for market, and in crushing oyster shells. Thos use 
cash capital to the amount of $30,300 and gave employment to 634 
persons, to whom $129,075 were paid in wages. The products 
included canned oysters to the value of $93,208: canned eee to 
the value of $355,548; 40 cases of canned flounders, valued at $200; 
464,983 pounds of cooked shrimp, valued at $103, 889; poultry orit 
from ground oyster shells, 127 tons, valued at $1, 525; and lime from 
oyster shells, 18 tons, valued at $99. 

PREPARED FISHERY PRODUCTS AND By-PRopDucTS oF GEORGIA IN 1918. 

Item. Number.| Value. Item. Number.| Value. 

Establishmentss-----s--56-5- 10 | $265, 444 PpRODUCTS—continued. 
OCashicapitale ose eee nse oo see. eee 30, 300 
Personsienpagedesesa coe sass. Ce eee ee Shrimp, canned: 
IWASeS pad 2c a2e. Meets Glens et aece sce 129, 075 INOS CanS = eseeeeee cases..| 255,706 | $295, 567 

SSS No. 14 cams........- do....| 110,740 59, 981 
PRODUCTS. —_—_—_———_,—__—_ 

Total 73s coches ease os taeon ees 355, 548 
Oysters, canned: —— | ———__—— 

4-ounce cans......- cases. . 1500 1,300 || Flounders, canned: 10-ounce 
5-ounce cans...--.- do....| 114,799 41, 837 CATIS 20 oS eee ee cases. . 2 40 200 

DOr een do....| 26,329 35,576 || Shrimp, cooked: 
6-ounce cans....... doraas 2 50 400 Meb te cso ice aed pounds..}| 214,684 64, 865 
10-ounce cans....-.- do....| 12,364 13, 645 Headless, cooked...do....} 198, 945 33, 582 
12-ounce cans.....-- do... 150 400 Whole, cooked..... do....| 51,354 5, 442 

—_—_—____|——_ || Oyster shells: 
HAD CG AZ be agie intra SUR I = a [sake er al 93, 208 Crushed, poultry grit, 

POUNGS Ase mich ae oe 3 254, 000 1,525 
ITLO See a eer alse tons 18 99 

1 Two dozen cans per case 2 Four dozen cans per case. 
° Includes oyster shells crushed in South Carolina. 
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FISHERIES OF EAST COAST OF FLORIDA. 

The statistics here presented are for the eastern coast of Florida 
and, among the South Atlantic States, were surpassed only by North 
Carolina. The number of persons employed was 3,330, of whom 395 
were on fishing and transporting vessels, 2,104 in the shore or boat 
fisheries, and 831 in the wholesale fishery trade, the menhaden indus- 
try, and the oyster and shrimp canning industry. Compared with 
1902, there has been an increase in the persons employed of 632. 

The investment amounted to $2,210,679, which includes 30 fishing 
and transporting vessels, valued at $409,900, with a net tonnage of 
814 tons and outfits valued at $75,137; 839 power boats, valued at 
$459,650; 607 sail, row, and other boats, valued at $20,180; fishing 
apparatus employed on vessels and boats, valued at $235,492; shore 
and accessory property to the value of $858,720; and working cash 
capital amounting to $151,600. Compared with 1902, the increase in 
the investment amounts to $1,855,844. 

The products of eastern Florida amounted to 81,211,488 pounds, 
valued at $1,746,175, an increase of 61,627,223 pounds, or 314.67 
per cent, in the quantity and $1,268,307, or 265.41 per cent, in the 
value as compared with 1902. 

The 10 leading products arranged in order of value follow: Mul- 
let, 10,417,889 pounds, valued at $397,147; shrimp, 8,867,918 pounds, 
valued at $266,651; Spanish mackerel, 3,061,965 pounds, valued at 
$218,085; menhaden, 48,362,600 pounds, valued at $210,175; cero 
and kingfish, 2,271,792 pounds, valued at $147,608; squeteague or 
“sea trout,” 1,645,223 pounds, valued at $142,091; shad, 963,606 
pounds, valued at $135,844; bluefish, 561,301 pounds, valued at 
$54,715; red and black drum, 900,091 pounds, valued at $24,638; 
and oysters, 458,990 pounds, or 65,570 bushels, valued at $20,128. 
Compared with 1902, the increase in the catch of bluefish amounts 

to 481,801 pounds, or 606.03 per cent; of red and black drum, to 
765,206, or 567.30 per cent; of mullet, to 3,076,973 pounds, or 41.91 
per cent; of Spanish mackerel, to 2,402,877 pounds, or 364.57 per 
cent; of squeteague, to 746,660 pounds, or 83.09 per cent; and of 
shrimp, to 5,855,064 pounds, or 194.33 per cent. There has been a 
decrease in the catch of shad as compared with 1902, amounting to 
855,825 pounds, or 47.04 per cent; and of oysters, of 1,704,493 
pounds, or 243,499 bushels, or 78.78 per cent. No cero, kingfish (not 
king whiting), or menhaden were included in the returns for 1902. 
A comparison of the fisheries of the east and west coast of Florida 

in 1918 is given on pages 116, 117. 

FISHERIES BY COUNTIES. 

The statistics of the number of persons engaged, investment, and 
products of the fisheries of the eastern coast of Florida in 1918, by 
counties, are given in the table following. 
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PERSONS ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF THE EAST 
Coast oF FLoripa In 1918, BY COUNTIES. 

Item. 

PERSONS ENGAGED. 

On vessels fishing - 
On vessels trans- 

MOKGING-.0 sane ce 
Tn shore fisheries. . 
Shoresmen.....-.. 

Totalseesece 

INVESTMENT. 

Vessels _ fishing: 
Gasoline 425552.) 

Vessels transport- 
ing: Gasolin).... 

Apparatus, vessel 
fisheries: Purse 
SCINGSEE solace is 

Apparatus, shore 
fisheries: 

Haul seines. . - 

PRON eS eee creictece 
Shore and acces- 

sory property... 
Cash capital ...... 

PRODUCTS. 

AT OWAV.GS. ccm ces ae 
Amberfish........ 
Angelfish........-- 
Barracudas cease. 

iButterfishis-22- 22. 
Cero and kingfish. 
Cowfish and 

“shellfish? 722.3. = 
Crevalles se ccecase 
Flounders......... 
Groupers!:es2 <i 
SRUDtS Sees eee 
Ioptisheeeseeseene 
King whiting. .... 
Leather jacket or 
GUT WOU: oe seme 

Menhaden......... 

SNOOKS sesteeecns 

Brevard. 

Number.| Value. 

Se es eee 

Duval. 

Number. | Value. 
oyalae ss 

cab 167 
163 

pad\ eaeee 

9|$258, 500 
rT ae eee 

bh iebs Sad PY 48, 997 

20/ 550 
73| 20,250 

9} 22,500 

8 280 
2 
6 

Pe dye 11,003,052 

Lake. 

Number. |Value. 

2| $60 
1} 250 

1) 200 

| 

Pounds. | Value. | Pounds. Value. 

“"""35 400] $1,020;-. 
185, 1,600 

265,608, 36,855 

30,000, $450 

wee eee eee eee 

eee ey 
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Persons ENGAGED, INVESTMENT, AND Propucts oF THE FISHERIES OF THE EAST 
Coast oF Fiorina IN 1918, By Countres—Continued. 

| 
Item. | Brevard. Broward. Dade. Duval. Lake. 

PRODUCTS—con. 
Shark: Pounds.| Value. mounds. Value.| Pownds. Value. “he Mame Value. | Pounds. \Value. 
ea eee aaa lo ee Nien sos Sule eo Bee fun cainas 50, Of S50 eo 

Sheepshead. .....- 11, 945 $478 50 $5 100 $6 14, 000 os De ae eee) eee 
Snapper 

angrove..... 200 8 600 60. 2,700 AS ah eens ede be ae aoe eon ll eae 
Mutton. .-... 1, 400 54 709 70| 7,500 BODE ssc aces EES | Say 8 le 8 
ee ey ree en ee ee A Staal aa NOTA) el 5 oe) | eee 

0 SEE 20 ee ae = 3 ee a 870,415] 59, 806|....-...-.|.------- Ea ee ae 
BEL sto sce <-,---| 20; 500 1 te a Pe ep ne ea | eee 1, 200 pi] cme el sd 2S 
Squeteague or 

“sea trout’”’..... Oe | ee? oe 1,000, BD SSa000| 7: S00 es ese | ee 
Yellowtail or 

Setiwes RICH 2”. |-- see eee ensalie sec les hoc) 450 51. ae ee [eee coe Seca Cees 
Crabs, hard....... ie Beene! Sa Caen Lae” ee Aaa |e, 52 O00 te SOD scone (eee 
Sea crawfish or) | 
BETO OMALON el an eee lon creas Leia swpw es [ne oc oom 21,408 1, 070)....------ ----- +22 -- 22 ee eee lee ee 

Oysters, market, | | 
DUNC sae en ewe n alana eset [eoscecacelseaeees eae eeoe posers 81;500) 91, 800)5.22----|->---- 

| Foy ee 8 aad ae le sa ee ves (6000). 380] s ech zeeuc etecey [arse ee 

Rotalsc 5,050,117) ee 5,240) 551 4, 625, 742 225, 356 43,347, 948) 243, a 34, 8501, 128 

-- 

Item. | Nassau. Palm Beach. Putnam. Seminole. 

| | 
PERSONS ENGAGED. 

On vessels fishing.............- 
In shore fisheries...........-.-- 
BLEU Tas hE ea ie 

| 

gag | Value. | Number. | Value. |Number.| Value. Parca Value. 
2 | | 

INVESTMENT. 

Vessels fishing: Gasoline. -.-.... 
PUGHE ALO sce noses nec acdo- 

Boats: 
Dau STOW; CLC. -.5.--<2ss-<-s 

Apparatus, vessel fisheries: 

Sere: 22 ee ee Se ee a ee 
Shore and accessory property -.----------- 
“CSDSET COT ETL TT BMRA Se cee 9 epee 9 ir 

| | 

. | Pounds.| Value. | Pounds.| Value. 
334,526] $5,018|........-|....... 

Blue runner or hardiail 
Bonito.... 

Cero and kingfish............... [perso eran 
Se ees Pea eee 
ERET aT ys ae ek tele ee ee eee 

MpnRaAtemn 30. s2s 5655. chs os 5, 660, 
Moonfish. 
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Persons ENGAGED, INVESTMENT, AND Propucts oF THE FiSHERIES OF THE EAST 
Coast oF FLoripa In 1918, By CounTres—Continued. 

Item. Nassau. Palm Beach. Putnam. Seminole. 

PRODUCTS—continued, 
Pounds. | Value.| Pounds. | Value. | Pounds.) Valuc. | Pounds.) Value. 

TRV Pe Se ee ge Be Ao te a oe eae 1,016, 734| $37, 466|........- eee babel EBS zoss 4S 
‘Parrotfishs* yaececemien es cece oss sis-ccne eet taeeenee 3, 500 10| Sve cae Wee koe Jecs cdl ee 
(POrmit ssc sauce cep meen se cit oc ann a eaete on se aam nee | 6,465 213| eee een ee eae ES 
Pipfinh s\n seek eeegeanee ee Nes |: ea oe eae 4, 932 1Ag| TC eee [ee ee a OEMS 

340185]. | 1034/0) 12 oe HE eels 8 yikes 
GO! O20] !'s s,Q e568] cs esis |e een) me ea 

950 98). 55532 cules: oN | 
1,360 AO | 82s Ua ie SiO iin ae 

2) 300| sl Oven eee jae Soe (areca 
19, 821 O21 Ser eee eee Sea collecAaecs 

Seaigar orneedlefish: 222.535. clissscscccbecocioee. 100 Ole eee ere coe He Pe MR ee 
Sergeanthshyorsnookic. eee mena semee weser eee sees SU O74) 925604) eee eee | ames |--s2ssensloeecnas 
SHAG Ss stinks wee edie es eseaaee cle G15 250M STS" O00|s seas eecte| sacs sees 456, 471| $56,786) 102, 161/$13, 277 
DHA PKS ESA. ae ohicecienis caescincs ciel loa ccs aeeise lie see 13, 350 PAPA ER ee roe) Ge Soaso2|oSoaccic\=coo+2c 
Sheepsheade soso. od css cacckalteoetecees elec cease 16, 686 GOS|o ek ss oct] si ceili See Ae eee 
Snapper: 

MAMET OV Gets cele seein atest ig easel 16,195 G66) se sesweeled sc ses alea ss Byes yee aie 
Miurtiton © of sche teeoee 93,385|:\ 2; 994). 5. occa) 2s Loe ee eee ee 
IREGME Sate cee hacemos 1,000)" Vee" (80) oe eee Ss 2ee ie a) eee ol ee 

Spanish mackerel..........-.-- 1, 493, 319] 102, 290).....-... POSER ws los 220 eee 
SHOE eee BALE eis ea oe 31, 040 930 | hoe Wu eevee |: ek ges ae ee 
Squeteague or ‘‘sea trout’ ...-.- 135, 835| 12,567)........- [ere ceee le US cece eee 
Yeilowtail or ‘‘silver perch’’. - - 20, 230: (U7 Bearers Bemecse= lsc iiecalsin ce | ieee 
SHIM PH ooo once deca e coe as sacle’, 5 G00; 00S) 20451 97 Son soe e en cleetacene idk oe wecdeoc de ckalisoce nee eee 
Sea crawfish or spiny lobster. -. 2,095 104) 5.5. ce 2]: one cos eee ee eee 
Oysters, market: | 

IP UDG seer ee Case neretsiefete 90,293} 3,315 2,100 195). 3... sced| foo sees ol oe tee eee ee 
PR Vateee meee ee ees 1354065]! "3599410 1045 00|0 15 000): #8: see | aee eae a eee Geren 

Purtles codec seceoce scicis sass [Seseh cas cuales asses 250 1 RAS Sennen SEeeae Solo setae 
Conchmentataeen ssaee core ae eeal Stacaee aces mace anes 7, 000 700). 220 Le ie eT Re eee 

ETlote Wesaes ee a et eee 14, 853, 176| 319, 806] 5,094, 853] 301,372] 790,997] 61,804] 102,161| 13,277 

Item. St. John. St. Lucie. Volusia. Total. 

| 
PERSONS ENGAGED. | 

Number.) Value. | Number.| Value. | Number.| Value.| Number. | Value. 
Onsvesselsdfishingé 222 e ssase2 lose: eee: cece oe lee cee eeeee losnocace bE Asoceoods leeks eas S80 ae 
On vesselsitransporting= =<.) 22 - eee -) a. e— = Ga SA leieee eee eects eee be. = 
In shore fisheries...........- Bt ep eae 280 letter oe SS Sa a 2; 104) 2222 eerie 
BHOLESMEN Foot ses so ce cecal ocees eat aasceees BV osnsccedlscosacosec Jboossbox CSM isscocecc 

Total none ante ee alee Eo ae ee rs eee eee | 3) 330/ 0k tara 

INVESTMENT. 

Vessels fishing: Gasoline. .-. $377, 600 
ONMATE ees" Mink eck cwo|sanscasaeleamnaeets [Gees cteooe lees ceed Ae ote (ele) Read 250 ee an ee 
Ouitipeteny at ane 71, 287 

Vessels transporting: Gaso- 
eas ee aoa ACR ee 32, 300 

Ul Kio ali a=: eae ek Sipe net I oe) oe a Wewmis)2 | Rome Screens e secre ld, os (./etdinecco- one 
Out Ae ase ee 3, 850 

Boats: 
Sail, row, etc...........- 20, 180 
PGWerle be ee eae 459, 650: 

Apparatus, vessel fisheries: 
PUTSGISOINES Hae Nee eee etme bers Aeris |e rae operas ee [epee iege| Cra fateeteree | oioreretereleheretel| ete teteietetees 25| 52, 900 

Apparatus, shore fisheries: 
PUInSe Sell esos ee ee ees 2 feceseta ae ete ne eel arch ara alle cietoteserenel| Sete ee ee | ea 2 3, 000: 
Frauliseinies = seeeeeene 5 750 26| 32, 100 8 850) 115] 58, 030 
Gill ets? se see ee 5 500 115) 17, 400 45 6, 750 715 101, 725 
Cast nets 0 | 80 
IDip Mets 2.2 Foss iseceee ese ecee meee 
ATI OSE ars tt soe eee | Sea. ci sats bere 

Otter trawls 
raps 

Spearshacsseissss-sceneee 
Gases 2 eo) id cain goal emaaa ee «| see ereee 
IRONES ace nseise = ce occas 
Rakesrsct tte sfc sale | é 

Shore and accessory property geeks 2 BOOM: ees AD 034) oe alnrctaiaas 5, 500)---------5- 858, 720 
Cashicapitalescsseeme stan: Joc ice ne nee ee Sea TOS 5OG| 0S) Las ME eee Oa eae 151, 600 | 

Motaltate sec eeee ites ones e |. (S402). sagan IGVAOESancaadonee | S0P 738]. aaa 2, 210, 679 
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Persons ENGAGED, INVESTMENT, AND Propucts or THE FISHERIES OF THE EAST 
Coast or Fioripa In 1918, By CountTrIEs—Continued. 

Item. 

PRODUCTS. 

Angelfish 
Barracuda 

Bluefish 
Blue runner or hardtail. .... 
Bonito 

Cero and kingfish 
Cowfish and ‘ 

Menhaden 

WeietishY Ss... oo teeta 

Sea gar or needlefish. . 
Sergeantfish or snook 
Shad 

Sheepshead 
Snapper: 

Squeteague or ‘‘sea trout’’.. 
Yellowtail or ‘“‘silver perch’’. 
Shrim 
GTOUSHU ALG so oU aoe se coe 
Sea crawfish or spiny lobster. 
Wittns-nard jos. 5250 sus-5 cece 
Oysters, market: 

Public 

182,707} 10, 158 
| | 

St. John. 

Pounds.| Value.| Pounds. 

5, 398, 140 

St. Lucie. Volusia. 

Pounds. 
327, 739 

Value. 

136, 000 

261, 513 1,725,557) 78, 874 

963, 606 
63, 775 

104, 303 

23, 186 
241, 078 
20, 200 

43, 970 
8, 867, 918 

152, 000 
23, 503 

3 313, 425 
4145, 565 

6, 850 
7, 000 

| 81, 211, 488 

3, 061, 965 
393, 030 

| 1,645, 223 

22, 400 | 

| 

| 
1 

Value. 
$10, 373 

390 
91 

1, 746, 175 

1 156,000 in number. 2300 bushels. 

FISHERIES BY 

3 44,775 bushels. 

APPARATUS. 

420,795 bushels. 

Gill nets were the most productive form of apparatus employed in 
the fisheries of the east coast of Florida in 1918, the catch amounting 
to 11,636,930 pounds, valued at $671,599. 
taken with this form of upp 
valued at $275,395; Spanis 

The principal species 
aratus were: Mullet, 6,882,403 pounds, 
mackerel, 2,301,590 pounds, valued at 

$166,592; shad, 591,719 pounds, valued at $87,789; squeteague or 
“sea trout,’ 1,030,347 
374,340 pounds, valued at $36,156. 
menhaden, mullet, and Spanish mackerel, yielded 51,446,435 pounds, 

pounds, valued at $86,549; and bluefish, 
Purse seines, taking mostly 
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valued at $332,812. Other leading forms of apparatus, in the order 
of their importance, based on the value of their catch, were: Otter 
trawls with 8,967,918 pounds, principally shrimp, valued at $268,651; 
haul seines with 5,699,060 pounds, valued at $254,635; and lines 
with 2,914,917 pounds, valued at $192,880. 

The total yield of all forms of apparatus employed in the fisheries 
of the east coast of Florida amounted to 81,211,488 pounds, valued 
at $1,746,175, of which 63.04 per cent of the quantity and 18.63 per 
cent of the value are credited to purse seines operated in the vessel 
fisheries, the remainder being credited to the various forms of appa- 
ratus employed in the shore fisheries. 

The products of the vessel and shore fisheries of the east coast of 
Florida in 1918 are shown in the following tables, hy counties, appa- 
ratus, and species: 

YIELD OF VESSEL FISHERIES OF East COAST OF FLORIDA IN 1918, BY PURSE SEINES, 
CouUNTIES, AND SPECIES. 

Species. Dade. Duval. Nassau. Total. 

Pounds. Value. | Pounds. Value. | Pounds. | Value. Pounds. | Value. 
Blaetish== sess OSN5G 4 NNSIRCSGy ae eke ek ee ee Weecroerag ete A Cats eA 93,564 | $1,836 
Bluerunner or hard- 

B14 Cee et ces a 900. SAMS posuere eee tele eietiae ois lneenie aere 900 34 
Butterfish----525._.: 4, 200 L7ZOn ee tee Se gears ie Biber fee BaF ade yal > | 4, 200 170 
Menhaden35. 5.222. =|-- ye eee eC) en ere 42, 635, 400 |$181, 201 | 5,660,000 | $28,300 | 48,295, 460 | 209,501 
WIIG sabe saewnodee (ONO 7D gaa at 740) 16) eee eeeeeue SE ge Eek SS a 2,242,485 | 74,051 
Pompano=.=.55--<-- | 86 TAO LOPS sa st oss See Seana lBecemecced| sacee once 86 14 
Shapkcp esses nome Heme sare Ae peel sie Ese 50, 000 ZO llegar ees alates 50, 000, 250 
Spanishimackerelese!! 1579;,800) (390456) |E aaeen ee eee eee masteelsecee ee aaa es ceere ae 579,800 | 39, 456 

Nota aaa 2, 851, 035 | 115,561 | 42,685, 400 | 181, 451 | 5,660,000 | 28,300 | 51,196, 435 | 325, 312 

YIELD or SHORE FISHERIES OF THE East Coast or FLORIDA IN 1918, BY APPARA= 
TUS, COUNTIES, AND SPECIES. 

BY SEINES. 

Species. Broward. | Duval. | Lake. Palm Beach. Putnam. 
| | | 

| Pounds.| Value.| Pouwnds.| Value.| Pounds. | Value.| Pounds. | Value. | Pounds. | Value. 
Alewives./........ | leS0* 000) SS450|nme, 2 ene 334, 526] $5, 018 
Angelfish......_.. | | See Ue Wa sO Ee 400 
Barracuda | atios Sa aay ell oem 106 
Black drum | Dees aes eee et 21, 500 
Sliensheeee seen ee ) } DI coke tetera er asia 64, 340 
Blue runner or | | 
arc Galilee ies oa eee nee oe eseeee sed Mes ace [Poets See ee mene 25, 175 175) scc-dse tele 

Boni eee ASS Oe SE Ae eT Ce leas wee eee ae am oe Ce Wee et Bee ee ode diSiele tral hanes 
Cathshy. tyync2se eee eects eee aot [eee aes eerecee eerste leleeersie il. 32. ose eee leieeeae 
Cero or kingfish...|._....... [font aade| Semmens |fescsetey Sse SNe Se ee oe 18,000} 1,080)..-...-22 [ah hea 
@reyalles et ae 800 BO eeeeres | Seed jeer s mick leeeeet 43-830) 7. 1; 465)20 eee seer 
@roakersc22be eae Meee NER SR TPS ee Nay | cee oa | AeSee 21, 850 655)... 2 ees 
Blounderss-s. see sloe pay oe) ieee eee | 400 40| Choe heeligaeesee 230 7 | ond eee eee 
Gruntsy Ae ee 200! DO eet Peale et fess | Me eee ravapa sl Sere 7,390 261)... 2s eee 

Tout “4 Be cate De sal aage Wee la oremey Remeral tare eh elee 7. 1 450 8 vote ge aE @wiishe <2 he Se shel cen Gere 8 eee ORS ee eS eee eye Ws fare ope 3450] », 43). e a cee 
ae ae diy Ses Soe Ste 8, 000 £101) aes aan I= RS 7,936 201) | 5 a Se eee 
Wadyfish ej ass|¢ teeter Fee E edhe tacnescusaRseutrllascs ce ssalscocoss 1, 280 1G Hoo ei bose 
Menhaden.-..-.... Re es ge a REAR CREST Gey es ene RH Nee leer 57, 000 570|5-2228e ee hoeee ate 
Moonfish.......... 100) BBS a TS Pe car ah | A Rd oe 1, 475 46)" 52 ee ee 
Mulleteee pemeteeos 500 50| -- 16; 000); 1; 280). Sense -cleee dee 1727, 891' 26,368|..--..-.. [recat 
RATT OCHS hese ee soe sae qeer Nar wie ee Semmes tees seamen Pachona|Secosee 3, 500 Westoonbilaseocac 
IRermiitiedeceeaoeee 50 Fe Ss nes | LR a AR os Oe Td ee 4,130 142) 3. .c See eee 
Pi gtishiss eo eames aS alae eee | eee oe ne ata ements Soclle-ioores 3, 800 144) 0) eee eetaeor 
Eee or “sailor’s | | | 

Choice722ee es 200 2027 thse eles Sit lee eee eee eercete 31,310 949} 222) ee ee ee 
IRompano-eeeeecee 30 6 240) SG ik tee eraees Vis teet oes 41,427|  6,604)..-2.2222 eee 
a cee eeee =) Bea eseeeleeeee Pes SRL SE ee eae en eRe 100 SiC eossos 
Redfish or re | | 
Gnu. ee eee eee | eee | 2. 400; DAQWESES SVT Awake See 21, 285 682) 25255528 jason’ "3 
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YrELD or SHorE FisHertes or THE East Coast or FLoripA rn 1918, BY APPARA- 
TUS, CoUNTIES, AND Specites—Continued. 

BY SEINES—Continued. 

Species. Broward. Duval. Lake. Palm Beach. Putnam. 

Sea fer or needle- | Pow nds. Value.| Pounds.) Value. Pounds. Value. a fai Value. Pounds. Value. 
CULO) by es OR ee | Cee een es re 1¢ 17) Dee es 

Sergeantfish — or | 
BNOOK oe. cs 150 Bl ee wel idole ulaome eee 2 eke aie BO SAOl) LST ssa. shoes ae ccles 

(1c LR <a | oe asl eee PSO 5 cs 5 ASS50)- S678). 0. ¥. 25:2 fe ah 191, 610 $23, 852 
PRIBUR See tera ac. 2.2 lc comer eeementes Goes exdlcks cee co 5, 100! NO 7a Be 
Sheepshead .......)......... | ciao Ree c  « |aeccece| hte sewers Wace. 9,715} 208) see 55 SON Bese ec 
Ae aRper | 

Mangrove..... 300, SU) pee nebee litem cieidie|ciddcstaatSaees. Je 1, 920) HD | etarcte cians aera aa 
Muttones 2. 600) BO 2s nGee coe bad oe Wesel oseiaze 47° 880) 44a coke auld 8s 2 

Ma mISMMACKerel’.| <= 525.5652) ase sess |u lear css PER ees (a ee | eee ee LOG 122)" 10; 683) sick Sy Nea 
DBUhecen wees «22! ce sch secheseees 1, 200) S06 28 SER 22, 800) O92) 2350s cewtiale ease ee 
Squeteague or 

BIC OONULOUG > =~ <-.| 5 Caen (serosa §, 000 800s aka sce hs soe 29,761 2530) eo ncecoes|selacee 
Yellowtail! or “sil- 
er perch? *. 2 2cile |i awa Vetere i Sabato tl hore cl oeleiar Sees oe chase ese 19, 020 SW) ssescedec|ocsesee 

Sea crawfish or 
aeey RODSUOL sare | eseestece oie acetalliasc areal vccve sel sam oetees oa As 652 33) pp asennad joseeHe 
UN CS Se Te 8) ha ee a eee Pees (Se ee Pee eare | 250! sp) eens oe ieee SS 

To Ss Tet 1 ete Fa Sea ol Ga a | | De eal 

Tetal.<-.!, 3,390} 359) 38,740) 3,427' 34,850) 1,128) 1,471,785) 65,806] 526,136) 28, 870 

. . 8 \ 
Species. Seminole. St. Lucie. | St. John. | Volusia. Total. 

il | 

Pounds, | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pounds. | Value. 
lew Ves sae So. 88.) . aca [eee te ee hanes es aaa | [ae Rees 327,739) $4,905] 692, 265)$10, 373 
Pmpoashys ea Foo |2 Se es ke 1, 470! fe ees eo Ve (eared Ste OI BEE ee 1, 870 56 
IDANEACUIGA: Se ool cc |ocee veh se|s-ce see 50| tl eee ol eee [ee a WE 150 4 
Blsciidrims 2.222 | ee.) ae 6,292; 8,388} 7,120] $214/  9,600/ 480) 447,072] 9,640 
ehyehsiee 22 5. 322 |oceacccss ee ee "8 610) 4, 629 150 15 650 65 112,150} 11,618 
Blue runner or 

LEME {OND Tt ae, ee aaa a G50 fee een cle |i See eee 25, 825 788 
HS OUILO sateen aoe |scimeckeei<[ases os a ce ef) MeN ae ay oe |e | egw ON 2,190 66 
(CH TCTs SOR Pee a om) aia (eee 12, 300 5 (gee eRe NE Ne eR | ER ESA ieee EE 13, 900 278 
(CAS ahy La bag #131 chee ape SST relia [Pe eee ech Uae teal (Cody sire Bin cme Balen Ne Peep a ee ae 18,000} 1,080 
Crévalle: - 2522 ..2-.  eeeee esa sear 250, 300 GY | ire oceteee| es abe eee. ey ome 294,930} 9,002 
Groskers 22.2... Etec paceeer 87,740 DORR steele ee 110, 540 3, 037 
Flounders......... Bete Fes A ee 25980) LeU eee eset [eee Pad Se Pe a 3,610 "187 
Grunts............| BEEP a ae Bae 7S\S89| 20365) ees oo 2 5 bili cso | See a8 ta ee 86, #0 2, 646 

(Vuit hs) 1s es ee ee cecee|sccoce ne [See Soe Rok: [epee ae Sahm rae oe any Pay 00 5 
Wewtishss sy... peeaees Spuleee sa 5, 150| see eae 2a ees Sao 6,600) 177 
King whiting Sod Baer i lias es 78, 360! 111|"" §1, 300! 4,617 147, 446 10, 299 
PAE ATLSL Sy sp, eee oe ae aes Se BC eS ge (raed ae ene | en (Sage 1, 280 13 

Manado! 665) |2-. tel eo Tne eesti sore 67,200/ 674 
oo itishee ees Us Siar De) Sey | LOO erewsa a cueckoen|C Kote 2 Ifysecen i! eee 1,675 57 
Marilou eer cle Soot lees 527, 400) 18, 785|.........|-..---- 960 48| 1,272,751) 46,531 
[271i G11 pe i el || eaimeari ora da ed [Fae ball es ne as 3,500, ” 70 
PGninitseee ee lees oe Eee: i60 5 200 10 4,955 173 
Pipnchpeertes Lola  e 5, 400) Lipa eee yee ge | Ae eae 9,350 282 
Pinfish or ‘‘sail- 
Or SiCHOICE? 2. 8. IL a eae eee es 349, 610, DO ee ee Meee 381, 709) 11, 087 

Hommpsno Sete ce odscwcemob alone eee 57, =| a 4, 000 400, 108,157 15,755 
PPD Reekd berets thats | ct Sra eters | mere epi leiseicte wiaisreftee cele ete atoms Ee Cle Sin ee cloeece ee eel ae meee 00 

Redfish or red 
drum 281,709} 8,524 

Sea gar or needle- | 
EL tha: ficfad eae Sea We aes eae 100 5 

Sergeantfish 
snook 280,591) 7,520 

Snetis Mr 52H| 108 | o,9 

Gnbepslieade. 25. Nelc. 65. tre 58, 475| 2, 059) 210) 13) 200/12} ~—«68,600, 2, 382 
Snapper: 

MAR STOVOs ces] a 55 cuca eclwincec 825 733) ear ey ee Se! | Sees ee 3, 045 115 
Mi hEOMWericen ale seme as. ssacien 2 13,208 |) O2 000| ssa. ete pec cmen ele ae o occles Pests aes 185, 573 5, $43 

Spanish mackerel .|.........|..-...- 6, 973 Li Y-7) eine |e eee [eee sae oP eee 2 173, 095} 11,310 
SPOG emcee ae seen eee sees clea wee | 325,920; 9,776 1,340 54, 1, 960 98 353, 220) 10,716 
Squeteague or 
CACC iin y bt ye | Bae 8 [ee 314, 105) 27,563; 8,342) 665 12,000, 1,200, 372, 208) 32,758 

Yellowtail or “sil- | 
VOR POL isos e late tocneale eons. 23, 290) C12: te ae | Sees (ene aes Eee 42,310) 1,225 

Sea crawfish or | 
spiny lobster Moi a 652 33 

PRULGOSt an 2 =. cee] see ele cee ateee oe i 850 42 

Motaliasss a. 102, 161) 13, 2773, 258, 191/125, 385, 27,932} 1,560, 485, 875) 22,323] 5, 949, 060/262, 135 

1 Includes 250,000 pounds of mullet, valued at $7,500, caught with purseseines. 
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YIELD OF SHORE FISHERIES OF THE East Coast oF FLORIDA IN 1918, By APPaRaA- 
TUS, COUNTIES, AND SpecreEsS—Continued. 

BY GILL NETS. 

Species. Brevard. Dade. Deval. Nassau. Palm Beach. 

Pounds.) Value.| Pounds.| Value.| Pounds.| Value.| founds. | Value. | Pounds., Value. 
BN GYeA215 8 1 61 See me IY Ac || Ne a eM el el ee lab aorta lonecdios call sensaeee 770 $25 
IB arracirder Si. a5 | ee a =e ES a Pe (ee | eee | Se |e en 2, 235) 67 
Blackd@rnmes) eo. 365500). Sh, 095). 5 oA ee eae ath | eyes aint tt tel |e eet etree Peete ee 2, 450 73 
Bigehshs Tse stale ewes |i el Ape es SPE) Pay herrea Clea Th 22 Sr 249, 202! 24, 838 
Blue runner or 

ardtailes eas |e ever: TOO) FSP SRbIES Ss Aa Me ote Coed dl ace 22,175} 665 
Bonito ss ee ste aalseeeee sae nearer RR sien ce ERE (BR ares le Pel AB alle os Spats 4,191 126 
Crevalles. se 3, 300| 132 600 AB le eco eke oe perso oe eyes) tneralll acters 11, 975 339 
Cropkerss hates alee. \54ce eee eetse ie ees aa eeret seal Denies Sih emia sy ae 12,5381 376 
Flounders......... ib, 210) GS en Re Se oe I Ee cee tall eres eee a a | a 100 5 
Garumitsae Fare SRST ae LA ed] Oi EE Ne BRP ES SRY Ii eee oo aie ce pce re ha 5, 23) 159 
King whiting. .... 13; SO0|, Py 1s2| aes ae | Leena |efcpare afelnfenel ties kaye aN eres ay acct OS aks 5, 275 239 
Moonfishoe tem sels ich ae eee 500 15 se ee Le er nL CT ee 5, 755 172 
Moet Rae pee e Nee 23) 4,292, 00,171, 704 408, 600) 16, 344 50} O00/$2,,620) 05.82). eye y eee ei eae 11, 098 

(55. 00H SAN) (Se el nee osu el WB ane A oe ne arg) CN RET lt Stee ey || asiec ies te 335 71 
Pipfishey ots! 2, 000 Gal dare 2 ced 2c cae LD Coin UPL NIP OP | Te 1) 132 34 
Pinfish or sailor’s 

CHOICE Hae ee. ee 43° T5O|) yl S86 le hoe a tole cere alc eyed (ees oe | Men allen amped 2, 825 85 
Ompanoes. J aeee 100 AEs epee en alee eet ge | aa PRN eee tl everett te 18, om 2; bie 
OES ROS II ENS cll i ea ce yaaa = Ci a Pa | tS |r | mea A I me re | 

Ponktish Uh Phe ce ee eee, es ee AAW NE Spe aya ee ePaper area (Pe ee 1, 260 37 
Red drum......... ST sAOO|E A425 6 |Meat ts Boal Gea ct A les | eae [ear eee I a 10,270' 453 
Searbassusty sai Ale le: pail es VE | me ae ede eae Rae Ef ee eM Yd NY Meee | ome ae ese [Pe 700 35 
Sergeantfish or 

SHOOK Sans eee 430 D5 liscdvee dec eleceen ele eye Scat ae eee eee eeeens 7, 341 221 
SHAG se seal e ke Naeem Sle ew alle TL eee ian agkerm 265, 608) 36, 855 61,250) $18; 000\ 2. 2. see) Sees 
Sharks] ati 2: [Pe i TSS Ay UE 2 PRR NR EIRE es 12 ha RO REN Ce SS a eee ee 7, 750 155 
Sheepshead... .....| 11, 945 ; AGS eee ie RAS See ee ie Ce Wee aT ee EY el or ee ee | 3, 890, 162 
Snapper: 

Mangrove..... 200 Ble ARE SSSR SOS SAE ERT SROs EAI te ae es 2 a ae 10, 485) 419 
Mutton. ...... 1, 400 bats l Rae aSis oe Sal eae, ales eR res ete neler eee dees See 2 33, 420} 1,027 

Spanish mackerel.|........- I eee 289, 335) DORISS shee ee: SE as Rs ee ice eed Se 1, 322,007) 91,093 
Spots eee ee 20, 500 Co | Pte ee 9 naan pA | es el Ee ee se ee acer a 8, 240) 247 
Squeteague or 

“sea trout” ..... BIS: 400 AOsO5O|5 nk a Melle oe 8 MR Sy BN inary! 5 eee ead 67,198) 6, 149 
Yellowtail or “‘sil- 

Nid) OX) ota Lele ee a [Es nee (eee ee PO ee |S ee ol Soe eee Usa EBeaeo ne 1, 210 36 
Sea crawfish or 
Sabah gi lo) 33) See Ree ees) ee see Sedecr sal Hor eerte | Sorubrete bros cae norctic tinal | Smanacss 1, 448 WL 

Total. ......|4, 977, 045/220, 314! 700, 735| 36,701! 315,608) 39,475| 61, 250) 18, 000)2, 110, 867/141, 448 

Species. Putnam. St. Lucie. St. John. Volusia. Total. 
Pounds. | Value.| Pounds. | Value.| Pounds.| Value.| Pownds.| Value.| Pounds. | Value. 

Amigelfish eo? ie Ses ks eal ae oe 100 BS Cae ee ea laerty FRIAS Fel. eae ues 1, 870 $28 
Barractid ae: yee Ale sane peta || encase eres hs Ma oem ah ge (play seein tees Soy heya i | eee 2e235 67 
IBlackidiitm ato en esse naes aes 900 20 8, 000 $240 4,600 $138 52, 450) 1, 566 
IBlierishaet saa: hei Hea ae 125,038) 11,306 100 (2G SaS cela wee 374, 340! 36, 156 
Blue runner or 
pon 1c 91 Ls a (A in| A Dee CLAM ly SVG a shina Nal eens folie SC 23, 318 701 
OMG Oa a ees oleate tat Se etal (5 ere A Wetes Sais [PEE ee 2 Mec ay AEN be ae ce ae aa 4,191 6 

Crevalleisis S585 02 We eae 3, 920 LUE |, SOS ee ee 2S dwn 19,795 §26 
Cromker se say He ea Da Bot Se yt Sips on ae 200 GE ee ee ee ees 12,738 382 
Mlounders®; Pees: ES Sean TST eae Slee Vx. teha [Opa ct eat NS eres 800 32 2,110 85 
Gumi s2 eee oe ll ea ee 5,120 TOY eee aR ene ononaerise Ieoes- 10, 360 3 
UG Gant) wolellga she oludlgeege se 4,437| 375) —-1, 300 65 650 54 25,562| 1, 865 
Migomfishtts) Pie 2 PSs 2s Ue a cere Eee oes RR See IO ER SRR at iN WM ar 6, 255 187 
Mullet SEAN TS NANT AS care © ee 896, 470} 35,750!  3,890| 199] 942,000] 37,680] 6, B82, 405 215, ia 
ODT. Sh RS De al a DNS nS AE eR ID oat oss Se eee Ol fam eran eM So SEE a ea es) 

Bi efishiepacten lime oe he eet Me tl 1, 230 37 150 6 800) 24 5,312] 165 
Pinfish:tor\sailor’s. |e Te I ee SES 5 eg I BN are oes | Ste nett een eae 

Choices. 1fe she Mohit s Neate 9,660| 309 210 8| 4,400] 132 60, 245| 1,920 
Eompang APSE BD a Oy a Ae er 10,314) 1,057 200 BO | su tae 29, is 4, a 

ON PRES 2 Se Se Ue ye Fe aN ks SoG iat Be Ra ee ae E ea |e 2 a (0) 
iPorkfishios ote Oo Mine De os MRT et Ee ee RR Dol |p one 1, 260 37 
pasa BS Ba ete TE Re 12,050/ 430] 1,830 73| 5,400) 192 60, on 2 ae 

Ca, DaSSasi Ars PAE ta ts 28 lod os ba lk Lee eer SA ek asa RS aE ed en eee 00 
Sergeantfish OE eh PS eM i NINE re TS fi Te een Se a ns 

STIOO Ks oo dy a ee See alk 11, 855 Gt A ee AP ee rc ea Sas | 19, 626 581 
591, 719] 87, 739 

7, 750 55 
Sheepsheadies sa: |hanoenes Ih: ae 2, 082 66 175| 1 300 12 18, 392 729 
Snapper: 

IMenerovers: 1 |s-es 2 teas ee 2, 666 SOE Ae AL ee |e ot ae ek fopel irae 13, 351 507 
Mntbome es. o0 Mee eo 300 a(S SG MNO) Rap ioe olla aes 35,620) 1, 109 

Spanish mackerel.}......... eee ak ESfS[e ie ead ata oe | ae eal | ES aes le en a 2, 301, 590 166, 592 
Sate PaMRe eo | haw eae! (sa Sued 5,220| 162} 1,600 641  3,600/ «108 39, 160| 1) 256 
Squeteague or | 

SUSeaiUrOulbes = soe tense sas lSseoeis op 353, 429) 30, 183 7, 320 505) 84,000) 7,460} 1,030,347} 86, 549 
Yellowtail or “sil- | 

WED perchizzemae war Seeman ae Papel Fee eis k Vo Lamas os 5c ielaarsrie el Sei ier FRR wins bl ey 1, 210 36 
Sea crawfish or | 
Spiny lobsterseen|Seeeacn=- ee eee SE ae a eS teen Geary fs a ee lee a Seve, fal Resa 1, 443 71 

Motnluseee ee 264, 861) 32, 934 2, 135, 0491135,673| 24,9 1, 219 1, 046, 550! 45, 832] 11, 636, 930/671, 596 
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YieELD of SHoreE ['isHeries oF THE East Coast or FiLoripA IN 1918, BY Appara- 
TUS, COUNTIES, AND Spectes—Continued. 

BY LINES. 

Species. | Brevard. Broward. Dade. Duval. 

Pounds. | Value. | Pounds. | Value.| Pounds. | Value.| Pounds. Value. 
LATELT CTT Ry oo ee RD ERE PRISE | | a eae 150 | $12 | 200 DUN Siratemes t= nrecpote pore 
PRP RLUS eee an SS koma a citcc. |b womias ani \Sece UESR) PSs ed 1 ae 175 Tees ee Clos ee Te 
Barracuda... . Be b. 150 | 12) 200 | Ch Pes ae heh ip 
Black drum. 1 ees et Cn eetcteart-iebb2 wpe [emake 30, 000 900 
LO VCE SLM 22 ge Beet 1) \ RS) (et ects 300 | 30 | 1,500 150 
Blue runner or hardtail........|..-...-.- ee ae ah ee Bpseceee 400 | il ee Ee Wad wae 
IRPPING Sette ocho cece weak ah Hodgetts ba cee 100 | 10 | 50 | Co ae tae MeLeess 
Cero or kingfish....... oy 2. ee 1B tad! | 300 | AH UNM OTONGal MOSil8S |ie cs oc. eee: 
Cowfish and “‘shellfish”........|........- Se eet at Fee Ue eae 50 | 7 |S ele ae a 2 
cee (ENE a Te a I Se, Cc oe Ca a ee, ree es oer 200 | Si ctmnceeeee rede .u 
“LOSS OLS S24 <i a A AR aie) EI A Sa | 200 20 | STOUR) |e 2) DLO. conte Sta 
CLE A Ee a [Renee act e Sseiecece 200 20 10,650 | 26 linc ncsedauieenns 
noi ae Par ean / Tee oe ee an ae PERE Seapets ee 150 (oy ae EY oe oe eee 
PPAR OLIN 2 055 ot. SR ee hoe Seascale ih mod ota hin oa asics docbee oe ee etitedenis|wlecienees 24, 000 1,440 
EAU ACH Ob OL CURDOD Mesa a) atm ct lo cee sihomececcecnsvececne 200 | Sl. ee. eee 
MepONTSHe |S. is cotaeos oe fsechekcino es deck croas 3 Sou YE inane 40) De sceeae lee a osis.ce 
SE et ee aco aN ats | ere aa Oa Slee cpee re oho NS Lc ois eae ates 100 | | ee see ae 
Pinfish or sailor’s choice........ rae OOaE SNR 200 LO |e a ee ae a 
ORL DAILO sty oot ghee eacae secs s)e-t.. = 360 | OE eae. Sa ee ee 
MIOVRLOSs es waste ots eee c ce eae 5,000 | SOO Wee 2 Nee ae ects 
a Se a | B50. |< Din Ee ae eae 
Redrcrunis.c ewe Silo Sec ERs sae Cote 100 | DOME Aee pes os session 24,000 1,440 
ERI DRSS ee Men nS os cscceece ieee al lee a) ae eee Sey 100 | 8 | 20,000] 1,600 
Sergeantfish or snook.........-- |osoeeeaals stent 200 DG. = cere eet ashe acacia ee 
Shepsheaduee: ...-.- 52.3.2... egestas al ene Ses oe 50 | 5 100 | 6 14,000 840 
Snapper: 

MANSTOVOL = soe = bcaciesces Fa tin SOSER | Toe cers 2,700 LSD eas sere Beaausis 
UPLUUDEMaes aera tceete tae csr apaitts ars eretcalerer| see ace re 7,500 S00) See ce cea a eeete le 
15 (2.0 (UR SR ae Se en ee eaten (Ee a eee ea ea Se a 19,200 | 1,920 

Spanish mackerel.............. beaese Spe | bas ees 780 | G2) oes oe a eee 
Squeteague or ‘‘sea trout’’...... 1,000 | 80 | 80,000 6, 400 
Yellowtail or “‘silver perch’’.. . 450 IS Alscut sees | ee memeee 
COPPA TRO io LE Se eee Pee ae ee eemehcne moe s| seen cenit otc bacce slopes oan 32, 000 800 

TR] RN eae a Se a eee | 73,082 | 8,039 1,046, 564 | 72, 164 | 244, 700 | 15, 490 

Species. | Palm Beach. | St. John. Volusia. Total. 

Pounds. | Value. | Pounds. | Value. | Pounds.| Value.| Pounds. | Value. 
J Albi OCIA TN eS ee 11, 336 C Ey ieee ee be a ee [ieee A hats nao 11,686 | $390 
JUS oe 2 TENE 5 Sa haa Wace ita Bape paar as ead Ne a REN Beis lM 175 | i 
13th ven 0 6 Cer eal 180 (iF Geese [oe ee one Tee Fe Sie a bales 2 530 | 26 
Tet Rr ea Tne a Ts, pe ge nate ae en ae We | “1,300 $507 ee AAS Se 31, 300 952 
oid 51: QL 48,797 | 4,860 F500 Mal le maine 1 ne 51,247 | 5,105 
Blue runner or hardtail..... PA a 7 fl eae se el | ee ae 650 19 
IS SIG ee a i 1 1, 460 44 130 | OU eecmecrecleemennes 1,760 66 
Cero or kingfish.............. | 2,280,161, | 78,350:|.2.-..5.. ie eee ES eee 2,253,792 | 146, 528 

ae (aCe ie | ere oe Se Reel eee SSS Renee ne Aaa ae 50 2 
6,105 HOTa Wats tasty SR RIA ae e E OL elie 6,305 205 

100 5 170 10 270 15 
SPAM Oy. hater a(t ieee al ee A 74,783 | 3,622 
5, 840 175 150 9 16, 840 630 

PSR OME nH cheese ee ere ee eee 150 6 
5, 667 179 220 9 5, 887 188 

BSNS WLAN eo t)4 5 = coon t oe eee s ta Le as See Het oneal pe 5 Saeee 24, 000 1,440 
Leather jacket or ‘turbot’’. . 170 ED earn | dessin 370 13 
MOMS eet acer ael estas sce | cea dnsen| meee ames|ecacs eas 40 1 
mph te a AAE ee Li sre ses soe eal uses ngs clacceuens « |e eee SS 100 4 
17 Vivind Chalo) cASioUl (Te Si (e) Yor eC Sse [eae ae | | le) ae ee 200 10 
OA PANO mpys 2 cls<c.cajoc > ssc 80 ity Raeeee 4 Seeaceee 440 70 
LOWE he Ae ee ese 850 20) [Ee amee at ee na 5, 850 325 
Paes Cheater ttn tere no rs flags totare a chat apenl| Gre Sj cerns Aiainieerertinre | ofa’ wiciorcc 350 17 
RedMinimness ee oo. x00 32 | 1,200 48 26,100 | 1,532 
SER SSS ee ee 19,121 986 1,410 70 40, 631 2, 664 
Sergeantfish or sneok.......- 14, 357 LDN Ra ees cae ese 14, 557 528 
BIRISTICG. Oo nee fee ee. 500 UG) Ben cee Ce eee fore eS: 38) eee A 500 15 
WHLECDSHEAG cso t aes ee 3,081 HARM See Sasieds| enc cock pee cel cineeae ne 17, 231 999 
Snapper: : 

Manerove. .-- 22-225 = <= 3,790 5 a) ae 8 lea Re SAS I A ee ee 6,790 353 
IMAEGEON 33.52 a 2 Sorkin = 12, 285 BON eee sacl | 2 eee Paes eke a Seek oy 19, 885 847 
Red. <e Mies. 3 Beis eee 1,000 SOq rec ee ae laa Agvek tetas apes 20,200 | 2,000 

Spanish mackerel...........-. 5,190 514 1,510 1b Ms oe ee 7,480 727 
Squeteague or “‘seatrout”...| 38,876 | 3,888 | 9,360 749 | 40,000 | $3,600} 242,318 | 22,756 
Mallerral lore silver Perou map mae ye ie, Sue a ae te ee ea 450 18 
“Coe sep Litt ns et RR mR ce SS 7 baal Be ely og A nk al ea ls ge ete: SED lle Br, mig Mel taal egy 32, 000 800 

Rotal ae Ae): ade 1,492,601 | 92,223 | 16,120| 1,172 | 40,000 | 3,600 | 2,914,917 | 192, 880 

52025°—21——8 
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YIELD OF SHORE FISHERIES OF THE HAST COAST OF FLorIDA IN 1918, BY APPARA- 
TUS, COUNTIES, AND SpEcIES—Continued. 

BY OTTER TRAWLS, CAST NETS, DIP NETS, TRAPS, AND SPEARS. 

ae mlus and Dade. Duval. Nassau. | St. John. Total. 
} 

i i ; | | 5 
Otter trawls: Pounds. | Value. | Pounds. | Value.| Pounds.| Value. Pounds. | Value. |Pounds. | Value. 

Shrimp. . 2 Ghgs scaceuese SecaAcd ba esno|Paossac \8, 806, 568 $264,197) 61, 350) $2, 454/8, 867, 918)$266, 651 
Kino whiting. --... =. \geeasgH |SdeeoreaaltsSenke |, L00;000|)-> 2;(000) Se ee. ele | 100,000) 2,000 

Total......-. eae cereal A Sve PN 8,906,568, 266,197 61,350) 2,454'8, 967,918) 268, 651 

Cast nets: | | | | 
Croaker.....- | | 700) 28 700, 28 
Black drum. - -| | 510 20 510, 20 
Mullen sess. | 8,250 330] 20,250) 1,170 
PA mibusih, or ’ 
sailor’s 
choice. ...- a 390, 16 390 16 

Sheepshead. - - 80 5 80) 5 
Shovceeeeeee 650 26! 650 26 
Squeteague or 

“‘sea trout”. 350 28 350 28 

Potala eee | 10,930] 453} 22,930] 1,293 
Dip nets: Sea | | | | | | | 
crawfish or spiny | | 
lobster.........- 21,408] $1,070|......... he 20 pr Ieee ral Ave laa 21,408| 1,070 

Traps: Crabs, hards|...22-.-.|=..---.| 20, 000] TROOO| Seen eae oi oe gl pl Ue a 20,000 1,000 
Spears: Flounders.|.........]..-.... [Ref a hall  sleee [et aera (eese cae 7, 500 450 7, 500: 450 

| | | | 

BY RAKES, TONGS, AND HAND. 

Apparatus and species. Dade. Duval. Nassau. Palm Beach. 

Tongs: Oysters, market, pub- | Pownds.| Value. | Pounds.| Value. | Pounds.| Value. | Pownds.| Value. 
NGS Ei: ake ACRE pe, ee oiee ee eee 31, 500 SL SB00| oS oe eee toe septs 2,100 $195 

— Ss 

By hand: 
Oysters, market, publicus| ia ieciges eee | teases eae eee 90; 293;5|\ ($3,.310)| 5-5-5 oee| aurea 
Oysters; market? privatess| oes is ee eae oe See ee 135, 065 3,994 | 10,500 1,000 
Comehymesitiss oh Se See aT sw ras The | Pa ae fire etree |e be eee ere oseseoes 7,000 700 
TIntlese oe saree as 6, 000 SOGO' ost Sloe est les oe Unt oe 2 | See eee See 

Ota See ee | 6,000 ONO Meee eer Srlle SAB ae 225, 358 7,309 17, 500 1,700 

Apparatus and species. St. Lucie St. John. Volusia. Total 

Pounds.| Value. | Pownds.| Value. | Pounds.| Value. | Pownds.| Value. 
Rakes: Clams hard eco. ce acl tees (eee eee 2, 400 $6009 | eee ce |uSs seen 2, 400 $600 
Tongs: Oysters, market, pub- 

Ta a SOY in De AT eee 4,900 $455 | 31,500 2,250 | 153,132 | $7,119 | 223, 132 11,819 

By hand: ca 
Oysters, market, public. -.|........- [ister tsar ail See taser che tall ee hae Sell oy tear reasoners | 90, 293 3,315 
Oysters, market, private..|.......-- | eatcteninina, |olelsteite weal te cizisceise [emis he ee ees ee 145, 565 4, 994 
Conchimeat se lieeenerae Pie ote Ne pee ena eine cl Re Saree lee eee | 7,000 700 
Tartlesthate ot weet tce atid al ee tinct ese eerreeinen Meret ok Soeacmesaolloccosns a|benocbaes | 6,000 360 

Ao) 1 Le ne a TARE PER Herre AO ee Ua i ae eS LI oe | 248, 858 9, 369 

1 Part of these were taken by gafts. 

‘ INDUSTRIES. 

Menhaden industry—In 1918 there were 4 factories, valued at 
$413,098, operated on the east coast of Florida, using $40,000 in cash 
capital and employing 177 persons, to whom $103,256 were paid in 
wages. 
factory in Georgia, 

The manufactured 
follow: 

roducts, including the products of a 
il, 125,478 gallons, valued at $48,189; 

dried scrap, 444 tons, valued at $37,296; acidulated scrap, 6,886 

se ee ee ee ee re 
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tons, valued at $296,174; and crude or green scrap, 5,000 tons, valued 
at $185,000. 

Wholesale trade.—There were 50 firms engaged in the wholesale 
trade in fishery products, valued at $534,644. These used $101,600 
in cash capital and gave employment to 416 persons, to whom 
$189,421 were paid in wages. 

Canning industry.—tIn 1918 there were 3 canneries, valued at 
$92,023, using cash capital to the amount of $15,000 and empioying 
275 persons, to whom $34,306 were paid in wages. The products pre- 
pared consisted of canned oysters to the value of $17,210, and canned 
shrimp to the value of $118,660. 

The following tables contain detailed statistics of these industries 
in 1918: 

INDUSTRIES ON THE East Coast or Fiorma, 1918. 

MENHADEN INDUSTRY. 

Item. Number.| Value. Ttem. Number. Value. 

Establishments..........-...-- 4 | $413,098 || PRODUCTS. 
WASHIGa EU oleh ces. bots ooe ntfs. case 40, 000 | 
Persons engaged ...-.-...-.--. 1 Aa Se ee Oi: PSR nas Seed gallons. .|1125,478 | $48,189 
WHHESRIAICIOS Seco we Goes cache cecpiie soe 103/256. ||| Dryischapa-co-s- cece tons... 4bt 37, 296 

| Acidulated scrap.....-.. does 6, 886 296, 174 
Crude or green scrap...do....) 15,000 | 185,000 

OYSTER AND SHRIMP CANNING INDUSTRY. 

Establishments. ..........-.-.- 3 $92, 023 probucts—continued. 
@aslicapital. =... 22.2.2. 4 eee as 15, 000 || 
Persons engaged .....-....- 5 4 (3 Se | Shrimp, canned: 
Wi Pesipnideree 522. ee BES et 34, 306 |, No: Means: 2.2. -=-- cases..| 215,317 $75, 920 

Noo deicans.< 5... 2:00... .|- *8,503 42,740, 
PRODUCTS. $$ }|—______ 

1 MObalvass sks. ec seeecs| oases | 118,660 
Oysters, canned: | 

4-ounce cans......- cases. .| 2 500 2, 700 || 
5-ounce cans......- do....| 71,434 8, 030 |! 
8-ounce cans. ......d0....| 31,200 6, 480 

To eo, SR a Pe a 17, 210 || 

1 Includes one factory in Georgia. 2 Four dozen cans per case. 3’ Two dozen cans pér case. 

SUMMARY OF THE FISHERIES OF FLORIDA IN 1918. 

In the following table the fisheries of both coasts of Florida are 
combined for purposes of comparison and study of the State as a 
whole with other States of the region. In 1918 the fisheries of the 
State gave employment to 8,491 persons, the total imvestment 
amounted to $4,614,924, and the products amounted to 135,965,127 
ounds, valued at, $5,166,538. Of the South Atlantic and Gulf 
tates, Florida ranks first in the number of persons engaged, invest- 

ment, and quantity and value of products, and North Carolina sec- 
ond. Louisiana ranks third, excepting in quantity of products, 
Georgia and Texas having larger quantities accredited to them. 
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FisHEerRies or FLoRipA In 1918. 

Item. East coast. West coast. Total. 

PERSONS ENGAGED. | * 
Numober. | Value. Number. Value. Number. Value. 

On wessels fishing. eee sean n= SOO ante eee 623) |. -.sckeseeies 10035) 2352 eeeeee 
On vessels transporting .--.--.. Ya See ode eee FO WS ase eee ney. 855s eee 
Tnshoremisheriese seu 2s DeKaP ee aes SiGO0 Ee see ate ate 5, 70405 a 
Shoresmenshesh os. seek. Se sists Soli pels Eke ae SG39). Eee tee 1699 || eee ee 

Mota ectce We ose voaine se SRO sO lee eee eet OM LOLS Te Bee eer 8,491 |S: sane 

INVESTMENT. | | 

Vessels fishing: | | 
Gasolinees 22202. 2-eee leas 23 | $377,600 33 $92, 630 56 $470, 230 

POOMALE. «cto. cee eee == H T20))) js tk teehee S60 pee eece dae 1) 085°): 2 See 
5 ayaa EE At ee Seca onl eee mee S28 U eS seen nee 3 271); O43. | miosyros eee 98, 330 
OT ee ieoe areas sete, alot ere aerate | Ree oT rete Wo ak aeeeniee 62 309, 800 62 309, 800 

VRONMALES® Zor ee ceysate ae leyctael sc toe pests iae ee oe eee 25069) bee Se Ries 2,069" 8.222 aes 
Ouch 3a ae Hadatse a cee eter One Arar Dee 71, 520) tenes ” ala 71, 520 

Vessels transporting: | | 
Gasoline eons cee tae te 32, 300 34 105, 800 41 138, 100 

TONNAPCsa— eee ee S| SO ules se eeeces ADD aciseoaaeees 544 SL ee aS 
Ont ee eee 5 bal bn ate le | By B50 le tees 2 04 DD AMA eee ee pac 26, 294 

Dales be So sae cereus artelleemie cee ae pene ce eer 50 80, 650 50 80, 650 
& Tonnage RE rel ee ee rae ee eg LOZ omlecis eeeee ce 15025122022 eee 

oats: 
Sal nowsy Obese peeee eaten ee 607 | 20, 180 2,019 128, 900 2,626 149, 080 
BGWer sue le ask eA 839 | 459, 650 1,018 438, 962 1, 857 898, 612 

Apparatus, vessel fisheries: | | 
SLs phen oon cessaoasecue 25 52, 900 1 1, 600 26 54, 500 
Si MOUS Stiuia saisisciciae cell aise leita ec toeeeee Be 6 120 6 120 
ANOS Ses 2 rere aie eiate em sje mete Wee secsetes Jepeth ate Sevsmestste [iste teieleiaiaisictetat DONO) Soe eee eee 5,379 

Otter trawls.....020202020. [Re Meee iat 16 "720 16 "720 
OM SSI Ae ee see ae eet ee arate ee i be Ne 12 120 12 120 

Spongeapparatusseas sees Meee ae Ra i Rae A TSA ate Ee PA Neo ae oe 210 
Other apparatus...-......- pat Oe Pee || Se i er | aye es = eee 2) | Coie ee ys eeeene 2 

Apparatus, shore fisheries: | 
Seimesen nach sosctnesseeeces 117 | 61, 030 163 | 61,175 280 122, 205 
Nraimmelmetssoee sean een. ees eee sae EI ety RL. 146 11, 990 146 11, 990 
Gillintets.2- -2he. oneseccse 715 101, 725 1,795 106, 070 2, 510 207, 795 

Ode can aetna eee: ieee ie a ies "e aia helalevm wins\=\e\s/=ialmtm tate ie)] | e etmietate) ste ntet ois) | mi meted aveleiesint 

EINCS Sere Ne opirs c  ee weal asre mio eras ote 259605) eae ea aereeren= 2,046 |. Loeee gee 5, 011 
Ottemtrawisis. 22 255 16,500 | 107 4,770 362 21, 270 
Tongs, grabs, and rakes. - -| 37 | 224 284 2, 616 321 2, 840 
Spears OR GigSay eee eee 12 | WA see cee tcad| obear jen owe 12 12 
Crab traps and drags...... | 20 | SOMA IS. Bee Saad ee ee 20 50 
Sponge apparatus........- | Batam [isteach ee he claret 0; 935i\||s2350-coae 70, 935 
Other apparatus.......... iS Serres ea | Guha seas S 197,506. (ick saan eee 12, 602 

Shore and accessory property .|......-..-.- 858) 720NE Seen. sees 619, Chil Setegen sé 1, 478, 707 
Caghicapital (tees saceeseeseene \oocsasesease oT G00 Bee meeee ae 219::350) | Saeco aoe "370, 950 

otalee eee ae Wea ee i ator otevol lena Sone Saga 945 yf al aa 4,614, 924 

PRODUCTS oF | | 
. Pounds. Value. Pownds. Value. | Pounds. Value. 

MITE WAVESENC. cee s anaemia: 692, 265 SOO SiBh | Wena Mee eyes nc| reer ae eee 692, 265 $10, 373 
JAcmiberfishi:.: hse Sse Ser aa | 11, 686 390 | 11, 100 $4i3 22,786 803 
Am ealiichty ese ase GA meee 2,915 | 91 | 20, $25 798 23, 740 889 
parracuda AOL ae he Geet { 2,915 97 | 4, $60 232 7,775 329 

uefis | | 
INTGSh)- wheats ee ee, | 561, 301 | 54, 715 | 246, 168 17,411 | 807, 469 72, 126 
Salted gute ee. ae ire RS OCP ame lem etacam Rance! 12, 240 915 12, 240 915 

Blue runner or haratail: | 
inreshit: =) 28s ees dase 50, 750 1,542 | 324,648 6, 935 375, 398 8,477 
Salted! ..422 i520. Sesc6 tees eS ante eae Veta ches Re | 65, 480 2, 734 65, 430 2, 734 

1B ONNITOM ER See ee ta etl one 8, 141 258 | 50, 955 2, 045 59, 096 2, 303 
Butterisht = \oeae aan eee eee 4, 200 dl (0}0 Be ee oe So Ber 4, 200 170 
Catfish? Me eee i toe | 13, 900 278 | Bl, 427 3, 126 65, 327 3, 404 
Cero and king fish ............ 2,271,792 147,608 | 465, 860 31,903 | 2,737,652 179, 511 
Cowfish and “shellfish”... 2... 50 2) 300 12 350 14 
Crevallen ioe te Nas ee 321, 030 9, 833 105, 927 3, 800 426, 957 13, 633 
Croaker sien thera God eee 124, 278 Ba Re ae care Eee ae 124, 278 3, 447 
Drum, red and black.........- 900, 091 24 638 994, 910 39,803 | 1,895,001 64, 441 
Elops or ten-pounder: 

BTeshs sa, easy aa ea {Lee STe Aerts Ju ee pene ed 267, 940 5, 402 267, 940 5, 402 
Salted’. 12.1 5.3 ei eaes pele A tte Se aoe Bees 9, 883 334 9, 883 : 334 

Hloundersses4o2 a cchesaeeeee te 13, 490 737 37, 381 2, 089 50, 871 2, 826 
Groene ee es | 74, 783 3,622 | 5,626, 329 2297215 | 5,791) 112 225, 837 
ee SES Verney eRe ese teas 113, 679 3, 629 87, 349 3,618 2017 028 7, 247 

Opfish e235 ass eS sabe see 250 11 iis 344 336 re 594 347 
Tew Shiv eee en eer ks 12, 487 '365 69, S44 2, 704 82) 331 3,069 
Kon p wiht geese sees seen 297, 008 15, 604 35, 188 2, 126 332, 196 17, 730 
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FISHERIES OF 

Item. | East 

rropucts—continued. 

Ladyiish 
Leather jacket or “‘turbot’’.... 
Menhaden: 

1 Ee 

17105 1 te ae oe es ee ee S88 
Pinfish or sailor’s choice 
Pompano: 

Fresh 
Salted... . 

Porgies ex] 
[farn's ih) a Se Bee eee | 
Redfish or red drum, salted... 

Sea gar or needlefish. .......... 
Sergeantfish or snook 

Sheepshead 
Snapper: 

Mangrove 
Mutton 

Spot 
Squeteague or “‘sea trout”: 

resh 
Salted 

Sturgeon 
Sturgeon caviar and roe 

Yellowtail 
Yellowtail or “‘silver perch” -. 
Shrim 

Stone 
REM TA I Ses 2 SoS s5 lke es j 
WUT D2 a ee | 
Clammasiard:. 2225. 222.2 J: 22-22] 
Conch meat 
Oysters, market: 

iE10h 9) CTC SSE Rp eee See 

i gS. Se ees 

| Pounds. 
1, 280 

370 

48, 362, 600 

442) 535 

133, 419 

393, 030 

1, 645, 223 

/ 

Frorma iy 1915—Continued. 

coast. 

| | 

Vulwe. 
$13 

ms 2 ms * 

West coast. 

Pounds. Value. 

7, 230, 168 

3, 408, 701 
27, 200 
37, 977 

1, 630, 686 
31, 625 
4,915 

3, 250, 468 
322, 015 

13, 496 

» 156,000 in number. 2 20,409 b ushels. 

75 | 54, 753, 639 | 3, 420, 353 

% 416,553 bushels. 

SPONGE FISHERY OF FLORIDA. 

Total. 

| 

Pounds. | Value. 
1, 280 | $13 
8, 126 370 

48, 626, 130 
. 21,022 

8, 620 

32, 987, 625 
2) 453, 930 177,974 

86, 285 7,593 
3, 500 70 

15, 155 538 
21, 358 701 

| 463, 667 13, 842 

| 369, 411 47, 151 
3,075 520 

62) 692 2,770 
4,110 201 
7, 321 366 

300 10 
72,975 | 4,879 

100 | 5 

388, 519 | 11, 197 
| 963, 606 | 135, 844 

63,775 526 
1, 092, 965 | 36, 742 

| 

127,185 | 5, 334 
255,178 7, 963 

7, 250, 368 457, 640 

6,470,666 | 462, 111 
27; 200 1) 505 

431; 007 13) 51/ 

3, 275, 909 287, 625 
31, 625 3,772 
4,915 620 

12 12 
600 30 

1, 800 180 
31, 735 1, 537 
43, 970 | 1, 279 

12, 118, 386 348, 059 
345, 518 | 17, 238 

1 52, 000 1, 800 
24° 500 2) 600 
2) 475 206 

72, 220 4, 831 
2 163, 272 14; 936 

9, 000 800 

32,915, S71 136, 183 
4159, 061 5, 765 

2, 022 245 
73, 033 12, 125 

276, 168 675, 781 
9) 324 2) 817 

91, 641 34, 187 

E55, 965,127 | 5, 166, 538 

4 22,723 bushels. 

The sponge fishery of Florida is prosecuted on the west coast of 
the State, and the catch is sold by bunches chiefly through the sponge 
exchange at Tarpon Springs. 
estimated at 2} pounds per bunch, small woo 
and yellow and wire sponges at 14 pounds. 
sold at the exchange amounted to 424,075 pounds, valued at $707,964, 

The large wool and grass sponges are 
l sponges at 1 pound, 
In 1919 the quantity 



; \ 
118 FISHERY INDUSTRIES OF THE UNITED STATES. 

and in 1920 to 409,746 pounds, valued at $678,209. A considerable 
quantity is also sold at Key West. 

120 
MILLIONS OF POUNDS 

STATES 5 50 60 70 80 90 {100 to 

TOTAL RECT RAT OE 

FLORIDA 
(WEST COAST) 

ALABAMA TOTAL |130,923,583 
FLORIDA | 54,753,639 

Peceeinel ALABAMA| 5,609,219 MISSISSIP MISSISSIPPI] 20,592,089 
LOUISIANA| 24,953,876 
TEXAS 25,014,760 

LOUISIANA p 

| 1318 TEXAS a 
1908 ZZ 

HUNDREDS OF THOUSANDS OF DOLLARS 
STATES Oo) ine) 1S 20 25 30 35 40 45 50 55 60 65 76 

TOTAL soll sad 

FLORIDA 5 
(WEST COAST) LZ | 

ALABAMA #& 
DB 

MISSISSIPPI 

LOUISIANA 
TEXAS 

1918 Eee 

1908 LZ 

PER CENT 

FLORIDA 418 
(WEST COAST) 52.5 

ALABAMA ee a 

mississippy 157% sii Sia QUANTITY 

VALUE Yyyys3# 
LOUISIANA 2 

TEXAS 

118,274,000 
37,566,000 
10,665,000 
17,302,000 
42,302,000 
10,439,000 

Fig. 8.—Top: Quantities of fish taken in the commercial fisheries of the Gulf States in 1918 compared 
with 1908. Center: Values of fish taken in the commerci?] fisheries of the Gulf States in 1918 compared 
with 1508. Bottom: Percentages of total quantity and value of fishery products for each of the Gulf 
States in 1918. 
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Following are statistics of the quantity in pounds based on the 
above conversion figures of the different kinds of sponges sold at the 
exchange at Tarpon Springs in 1919 and 1920: 

1919 anp 1920. Sponaes Soip at THE EXCHANGE, TARPON SprINGS, FLA., 

Kind. 1919 1920 

z = _ a | LE 

Pounds. Value. | Pownds.| Value. 
Leica lel eae ae a Gee ogccicin] Giic RASS AaRne renee 205, 462 | $544, 222 176, 722 | $522,399 
SPELTIUNS TY) le OS a ee 2 ee eee 76, 309 95, 386 60, 902 | 79, 172 
Wy dee Ace ee Se oe a ee ee 73, 051 39, 161 72, 648 | 43, 499 
VES a8 2 ee EE oe. 0 BOR Re eeee Er aaroe = 62, 547 25, 171 92, 880 | 29, 722 
WRC ee eae onc Soke a slo a cla chis sa cin talent pose epi sbwocecs wc mcce a 6, 706 | 4, 024 6, 594 3, 417 

OL g: SOROS | Sle le PR 424, 075 | 707,964 | 409,746 | 678, 209 

SUMMARIES OF THE FISHERIES OF THE GULF STATES FOR VARIOUS 
YEARS. 

In the appended table are given comparative statistics showing 
the number of persons engaged, investment, and quantities and 
values of the products of the fisheries of the Gulf States for various 
years from 1880 to 1918. A similar summary of the fisheries of the 
South Atlantic States for the same years appears on page 65 of this 
report. In view of the increasing attention which the fisheries of 
these regions are receiving, these will serve to indicate the relative 
rate of growth and development of these fisheries. 

EXTENT or FISHERIES OF THE GULF STATES, VARIOUS YEARS, 1880 To 1918.3 

Item. 

PERSONS ENGAGED. 

Florida (west coast) 
JIAUPOSEa a1) 7 aoe a SS a ree eS er ee 
Mississippi 
Louisiana 

INVESTMENT. 

Florida (west coast) 
ING enh ee: sy oe cee BRENT eae ibe tn 2. eee Bee yea 
Mississippi 
Louisiana 
Texas 

PRODUCTS.3 
Pounds: 

Florida (west coast) 
PAINE ee saa eo yin We Moe cette oe cepa nominee 
Mississippi 
Louisiana 
Texas 

Value: 
Florida (west coast) 
Mila Dame ese oe os te a We eo a Ses tow 
Mississippi 
Louisiana 

1880 1887 1888 1889 

2, 112 (2) 3, 066 3, 739 
635 (2) 318 | 594 
186 | 1, 153 1, 380 | 1, 809 

1, 597 3, 607 3, 758 3, 966 
601 1, 027 1,021 | 1, 211 

5, 131 (2) 9, 543 11, 319 

$362, 563 (2) $613,736 | $1,281,190 
38, 200 (2) 61, 904 126, 925 
8,800 | $284, 760 329,632 | 455, 300 

93, 621 633, 007 664,927 | 706, 557 
42, 400 206, 591 214,511 | 256, 431 

545, 584 (2) 1, 834,710 | 2, 826, 403 

8, 376, 335 (2) (2) 23, 597, 240 
3, S41, 500 (2) 1,633,589 4, 560, 269 

788,500 | 6,548,175 | 7,833,010 | 8, 933,339 
6, 996, 000 | 18, 455, 489 | 19,121,056 | 20, 947, 239 
3, 858, 875 | 6,282,489 | 6,609,161 | 7,357, 800 

23, 561, 210 (2) (2) 65, 395, 887 

$564, 819 (2) $628, 396 $948, 845 
119, 275 (2) 75, 560 146, 841 
22,540 | $189, 716 231, 712 250, 884 

392, 610 579, 504 612, 820 621, 048 
128, 300 256,250 | 271, 257 297, 258 

1, 227, 544 ?) 1, 819,745 | 2, 264, 876 

1 Statistics for 1908 are from data published by the Bureau of the Census. 
2 Statistics not available. 
3 The quantity and value of products given for Florida for 1888 in the report of the Division of Statistics 

and Methods of the Fisheries for 1919, page 137, include both coasts of the State, and those for Alabama 
for 1908 include the Tennessee River district. 
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Extent or FISHERIES OF THE GULF STATES, VARIOUS YEARS, 1880 To 1918—Conid. 

Item. | 1890 | 1897 1902 1908 1918 
| = — 

PERSONS ENGAGED. 

Bilorida (westicoast)aesokese recesses ee 4, 068 5, O11 6, 416 6, 016 5, 161 
(Al abarmatss 08, pene ec *. Soe mee ee | 618 789 1, 098 895 783 
Mississippi ive S3ee sence = oe tee eee 1, 721 2, 565 4, 344 1, 561 2, 867 
Louisiana siete ee eee oe ns ce eins tere sere 4, 068 4, 403 | 5, 027 5, 152 4, 191 
MeKas. A MMAR FON SSS ee 1,277 1, 199 | 1,144 1,780 1, 886 

Pata SPM. oaths 2 Sma SAD ay ON. | vaierse 13,967| 18,029 | 115, 404 14, 888 

INVESTMENT. icy 

MloridaiCwest coast) 2.2 swe aeee oate | $1,369, 294 | $1, 149, 262 | $1,945,320 | $1,884,000 $2, 404, 245 
IATA Dam syne WE Se ei ns SC ret SS CORE 135, 290 165, 189 328, 285 262, 000 334, 741 
MISSISSID DI. 5-225 Nueces aunie dk. Nae | 434, 710 518, 301 | 1,270, 408 461,000 | 1, 453, 585 
TOUISIA TAS eee ce ee me, tee i mlOne76 513, 813 789, 723 841,000 | 1, 475, 188 
MPO SU. icf! 5 parla e aguas a alas Spaces © 319, 122 237, 496 373, 724 454, 000 890, 100 

Total 6-265 eet eae ee ee eS 2, 978, 292 | 2,584,061 | 4, 707,450 | 13, 902, 000 6, 537, 859 

PRODUCTS.2 | | 
Pounds: 

lorida (westicoast) i: eee. aa-- eee | 27, 418, 562 | 28, 255, 219 | 48, 120,019 | 37, 566, 000 54, 753, 639 
PAN AD ANID eye er nee aingee ae .| 4, 776, 968 4, 699, 381 9, 351, 447 9, 915, 450 5, 609, 219 
Mississippnt ech tG0 0. kg as | 8,131,401 | 7,829,685 | 23,426,965 | 17,302,000 | 20,592,089 
POUISISM Ae tees Bea oe ce crn ae ' 20, 789, 203 | 17,401, 788 | 24, 754,135 | 42,302,000 | 24, 953, 876 
MORASE ae ee ieee ree eS: MES NER 7,959, 400 | 7,174,550 8,044, 404 | 10,439,000 | 25,014, 760 

A Qtalee | Ree ee eee ae ee | 69, 075, 534 | 65,360,623 |113, 696, 970 |117, 327, 450 | 130, 923, 583 
= —_-—_'- ! i} 

Value: 2 
Florida (west Coast)ics 2s s2s-n5- sea $1, 064, 139 $944, 793 | $1,462,166 | $2,120,000 | $3, 420, 363 
Alabama es Sa5- 2) Sa estan e Surge 154, 871 134, 438 266, 682 358, 000 230, 567 
IMASSISSIP Dict S22 ate aah t Rie ays ere ee 245, 699 192, 298 553, 220 459, 000 762, 770 
Louisiana tA ack es uae are | 660, 134 713, 587 858, 314 | 1,448,000 | 1, 419, 367 
TOROS. Ses seb che te wince oe eeeeenies 313, 832 286, 610 353, 814 446, 000 677, 243 

otal) jad: Pekar see es 2, 438,675 | 2,271,726 | 3,494,196 | 4,831,000| 6,510,310 

1 Exclusive of persons and investment in canneries, packing houses, and other establishments. 
2 The quantity and value of products given for Florida for 1888 in the report of the Division of Statistics 

and Methods of the Fisheries for 1919, page 137, include both coasts of the State, and those for Alabama 
for 1908 include the Tennessee River district. 

FISHERIES OF THE NEW ENGLAND STATES IN 1919. 

The statistics of the coast fisheries of the New England States 
presented in this report are for the calendar year 1919 and have 
been published in summarized form in Statistical Bulletin No. 497.4 

Included in this report are statistics of the sardine industry of 
Maine for 1919 and 1920 and the salmon fishery of the Penobscot 
River and Bay for 1918, 1919, and 1920. 

EARLIER PUBLICATIONS. 

Some of the previous publications containing statistical informa- 
tion on the fisheries of the New England States and published in 
Washington, D. C., follow: 
1873. Report on the Conditions of the Sea Fisheries of the South Coast of New Eng- 

land in 1871 and 1872. By Spencer F. Baird. Report, U. 8S. Commission 
of Fish and Fisheries, 1871 and 1872 (1873), p. i-xh. 

1887. The Coast of Maine and Its Fisheries. By R. Edward Earll. In The Fish- 
eries and Fishery Industries of the United States, by G. Brown Goode et al., 
Sec. II, Pt. I, p. 5-102. 

The Fisheries of New Hampshire. By W. A. Wilcox. Ibid., Sec. II, Pt. II, 
p. 103-112. 

ll The statistical data were collected by Winthrop A. Roberts, Rob Leon Greer, Andrew J. Messner 
Walter H. Rith, Lawrence T. Hopkinson, and Fred F. Johnson, statistical agents of the Bureau. 



1887. 

1889. 

1891. 

1892. 

1898. 

1899. 

1901. 

1905. 

1908. 

1911. 
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The Fisheries of Massachusetts. By A. Howard Clark. Ibid., Sec. iJ, It. 
III, p. 113-280. 

The Fisheries of Rhode Island: .By A. Howard Clark. Ibid., See. I} Pt. 
IV, p. 281-310. 

The Coast of Connecticut and Its Fisheries. By A. Howard Clark. Thbid., 
Sec. V, p. 311-340. 

History and Methods of the Fisheries: Ibid., Sec. V, Vol. I (xi+-808 p.), 
Vol. II (xx+-881 p.), and atlas of 275 pls. 

The Sea Fisheries of Eastern North America. By Spencer F. Baird. Appen- 
dix A, Report, U. S. Commission of Fish and Fisheries, 1886 (1889), 224 p. 

Notes on the Oyster Fishery of Connecticut. By J. W. Collins. Bulletin, 
U. S. Fish Commission, Vol. LX, 1889 (1891), p. 461-497, PI. CLIX-CLXVI. 

Ill. Fisheries of the New England § States [1887 and 1888]. In Statistical 
Review of the Coast Fisheries of the United States, prepared under the 
direction of J. W. petane: Report, U. S. Commission of Fish and Fisheries, 
1888 (1892), p. 286-322 

‘Report on the Fisheries ‘of the New England States. By J. W. Collins and 
Hugh M. Smith. Bulletin, U. 8. Fish Commission, Vol. X, 1890 (1892), 
p. 73-176. 

The Herring Industry of the Passamaquoddy Region, Maine. By Ansley 
Hall. Report, U. 8. Commission of Fish and Fisheries, 1896 (1898), p. 
443-487. 

The Shad Fisheries of the Atlantic Coast of the United States. By Charles 
H. Stevenson. Report, U.S. Commission of Fish and Fisheries, 1898 (1899), 
p- 101-269. 

The Lobster Fishery of Maine. By John N. Cobb. Bulletin, U. 8. Fish 
Commission, Vol. XIX, 1899 (1901), p. 241-265, illus., pl. 28-32. 

_ Statistics of the Fisheries of the New England States. Report, U. 8. Comes 
mission of Fish and Fisheries, 1900 (1901), p. 311-386. 

Statistics of the Fisheries of the New England States, 1902. Report, U. S. 
Bureau of Fisheries, 1904 (1905), p. 245-325. 

Statistics of the Fisheries of the New England States for 1905. Report and 
Special Papers, U. 8. Bureau of Fisheries, 1906 (1908), 93 p. 

Fisheries of the United States, 1908. Special Reports, Bureau of the Census, 
1911. 

COMMON AND SCIENTIFIC NAMES OF FISHES. 

Following is a list of the common and scientific names of the 
fishes of New England States to which reference is made in the 
resent report. If the trade will adopt the common names employed 
erein, it is believed that much of the confusion now encountered 

will be avoided and that in this way the consumer may be educated 
to the relative merits of individual Species. 

\lewives eae or xsiivalis. 
BOCEM NICE elas 2 PME AAI iash SG GatE Pomolobus pseudoharengus. 
PRUE IEME A Error Fe tN oe a 8 yt ern ds Els at thas Pomatomus saltatriz. 
1 TU Spel Sal ld at CS AR I Se el Sarda sarda. 
NS U8 eg LO TRUSS § RR ORE a pn _...Ameiurus nebulosus. 
(Petters iid SOU Aa eM Ost Arie ON beryeiey. | Poronotus triacanthus. 
UL SES Seater Pee es eee pres eee Cyprinus carpio. 
ob, oe AR i De see SAU cer apieaek 3 oe are aa Gadus callarias. 
WIIG ooo a. LOE SR Eee Waar at tS ae eee ieee Tautogolabrus adspersus. 
CRUG! S23. ch sees bets i tie ea Ae ana Cae § SLID a Spiel epee Brosmius brosme. 
Eel Anguilla rostrata. 

IES: OE a Sel a iat var aaa a Leptocephalus conger. 
[Alia inva iqs 22+ Se ea Sn ee ga a ee Be ee Pleuronectide (species). 
Ree ees eee eer ete ee Oe nts >) op See ee Squalus acanthias. 
PEO CR ee ares ene ee era ee rae fa eee Melanogrammos xglifinus. 

a j ro hycis tenuis. 
eis <iarn, AU Oa ch ok a {oroehy rcis chuss. 
LS LE RN ae Se SO EER a ae a ee Tippoglossus hippoglossus. 
Ve CRD 2s SR 50 eS gl a (oe Clupea harengus. 
Hickory aes ER ae ie es Pe be gees ah yee Pomolobus mediocris. 
Ram yyelrennie. 4) ECT tes ML Le ae Menticirrhus saxatilis. 
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Baume? sssnhs S82 i ed eres eo. DERN SS Anvmodytes americanus. 
Mackerel sical. cee Cts Saie <a eee e ee Scomber scombrus. 
Menhadeniae tel ll eee ae eee ioe sey ee are Pe Brevoortia tyrannus. 
Monk fishes; :2sc:s uo ceeee sos 2 2c pe eae as petal ee Lophius piscatorius. 
META OWS esc t i Wc cee AEG |. onsen OR ep ees Various species small fishes. 
Perel. (whitest s2 = ee ee ee ee MORO IOUT CHICONIOs 
Perch, syellow sis tataes = oe a Ree e crpayeeine teers Perca flavescens. 
Pickerel!- a5. Gege (ae See ds a eet sepe tas Esox reticulatus. 
Rollo eke 2 rie? : PRN ote ies 5 SO ue pas ee rare Pollachius virens. 
Pom panoss 4 S-8P ee as ene Pee ee ew eee ne Trachinotus (species). 
TROBE LS xe eg eRe oes 5565. SPN Fe OS ne Sais ee Pipe Sebastes marinus. 
Round thernimoe i222). Vgae Jae Cae ee eae 2 Hirwmeus teres. 
SalmonwAtlambie:s 4y. (sic Maa FU. peste pase cetyl Say Salmo salar. 
Salmon} humpback. 2ss35.8 2 GaAs Sa Re etal Oncorhynchus gorbuscha. 
SK} ard 01s ( Se ee paee eee some ec eereee pera es, Vins ee Let Cottidze (species). 
SSUES ath NAME Sac a ee eT te Stenotomus chrysops. 
Deas. 22/4. wake U esi data arent Henk ri, Mi area, 8 ec Centropristes striatus. 
Oe en NR eon Wai safe | f sal carolinus. 

LErionotus strigatus. 

Pe 2 1 ch Ec ee vate So Pe Bde Re VR Lat Pa gee fais Alosa sapidissima. 
Siharksin!, fink Uo ced sy, che oe RUT yal, SAN ee eae All Selachii except Batoidei. 
Ska tesiand! raivseite8 road anes leie Mars enero Batoidei (species). 
Sy COKE) Ge Sawer ee Lge Rar ee MERE 4 eas ae rs) *_..Osmerus mordac. 
Sqietengue: sicu eee PUG TA ae Fee ake ee pen seer Cynoscion regalis. 
Stripedsbaiss 1 27. ke tel ey eee aa Reg Roccus lineatus. 
Sturgeon. 2. ty.d}2& J iets ee ae eA er pensen sii» 
PSC) <Co) f= a eon Rt erties CMTE Tickle ser ete gph ike 1b RAVES: arte Catostomidee (species). 
Simifish: 352. eH Se at te a et ae Centrarchidee (species). 
Swordtish 2. Vue AE Sh leas 4 ee es 2 kop ana elerdinens: 
Mawthope he! ser See son AE Sep Rel Ney Ye eee ce Tautoga onitis. 
UI BILE Ute § LO et, ed Aa rn NM OB ET PL Ti BE 9 Lopholatilus chameveonticeps. 
PomGod shod See See Sa ee ee eee ee Microgadus tomcod. 
PURITY = fetes ie = ate se Se Re See em nes eee Thunnus thynnus. 
ean inn EE Ek, Sede See OU bar st’ Tas ane tise aan cement Merluccius bilinearis. 
4,90) beat =) 0 goa Srey MRE MAD ee ee Mgr hn. mt Anarhichas lupus. 

GENERAL STATISTICS. 

The fisheries of the New England States in 1919 gave employ- 
mentto 30,767 persons, of whom 6,346 were on vessels fishing, 
533 on vessels transporting fishery products, 10,968 in the shore or 
boat fisheries, and 12,920 shoresmen in the wholesale fishery trade, 
canneries, smokehouses, oysterhouses, and other shore industries 
connected with the fisheries. The number of persons engaged in 
the fisheries of the different States follows: Mame, 14,386; Massa- 
chusetts, 12,346; Connecticut, 2,289; Rhode Island, 1,646; and New 
Hampshire, 100. Compared with the returns for 1905, the year for 
which the last canvass was made by the Bureau, there has been a 
decrease in the number of persons employed in all of the States of 
6,572 persons, or 17.60 per cent. The decrease by States follows: 
Massachusetts, 3,348 persons, or 21.33 per cent; Maine, 1,495 per- 
sons, or 9.41 per cent; Connecticut, 1,118 persons, or 32.81 per cent; 
Rhode Island, 566 persons, or 25.59 per cent; and New Hampshire, 
45 persons, or 31.03 per cent. 

The total amount of capital invested in the fisheries and fishery 
industries of these States in 1919 was $40,597,097. There has been 
an increase of $18,066,377, or 80.18 per cent, in money invested in 
the fisheries and fishery industries of the region since 1905. In 
Maine the investment amounted to $17,544,969, an increase of 
$8 572,920, or 95.55 per cent, as compared with 1905. In Massa- 
chusetts the investment was $19,111,269, an increase of $8,300,827, 
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or 76.79 per cent, compared with 1905. In Rhode Island the in- 
vestment amounted to $2,249,536, an increase of $1,184,110, or 
111.14 per cent. In Connecticut the investment was $1,645,793, an 
increase of $10,040, or 0.61 per cent, as compared with 1905; and in 
New Hampshire the investment in 1919 was $45,530, a decrease of 
$1,520, or 3.23 per cent, as compared with 1905. The investment 
included 757 fishing vessels, aoe A at $8,501,081, having a net 
tonnage of 24,099 tons and outfits valued at $2,400,500; 221 trans- 
porting vessels, valued at $741,005, having a net tonnage of 3,214 
tons and outfits valued at $185,425; 10,364 boats, valued at $2,280,- 
713; fishing apparatus used by vessels and boats, valued at $2,888,- 
332; shore and accessory property to the value of $20,354,089; and 
cash or working capital to the amount of $3,245,952. The principal 
forms of fishing apparatus arranged in order of value are pound nets, 
trap nets, and weirs, 1,119 in number, valued at $1,087,997; lobster 
pots, 239,558, valued at $612,207; seines, 441, valued at $415,507; 
gill nets, 14,616, valued at $324,246; and lines valued at $287,579. 

The use of the otter trawl introduced in the vessel and shore 
fisheries for the capture of ground fish probably represents the most 
important change in apparatus since 1905. In 1905 none were 
reported in operation, while in 1919 there were 492, valued at $37,987. 

The combined catch of all the New England States amounted to 
467,339,870 pounds, valued at $19,838,657. Of this amount the 
largest quantity, amounting to 246,951,241 pounds, valued at 
$10,859,746, is credited to Massachusetts. Maine ranks second, with 
a catch of 147,956,369 pounds, valued at $3,889,035; Rhode Island 
third, with a catch of 48,250,883 pounds, valued at $3,296,578; 
Connecticut fourth, with 23,652,647 pounds, valued at $1,700,638; 
and New Hampshire fifth, with 528,730 pounds, valued at $92,660. 

The more important species taken in these States were: Cod, 
84,917,535 pounds, valued at $3,597,891; oysters, 19,337,374 pounds, 
or 2,762,482 bushels, valued at $2,617,020; lobsters, 10,666,706 
pounds, valued at $2,550,980; haddock, 89,405,609 pounds, valued 
at $2,544,617; and mackerel, 15,785,012 pounds, valued at $1,562,088. 
Compared with the Bureau’s returns for 1905 there has been a 

decrease in the products of the fisheries of 12,943,734 pounds, or 2.70 
per cent, in the quantity, and an increase of $5,654,452, or 39.87 per 
cent, in the value. Compared with the returns of the Bureau of 
the Census for 1908 there has been a decrease in the products of 
62,689,130 pounds, or 11.83 per cent, in the quantity and an increase 
of $4,699,657, or 31.04 per cent, in the value. Compared with 1905 
there was an increase in the quantity of products in Maine amounting 
to 23,232,583 pounds, or 18.62 per cent;in Rhode Island, of 24,354,640 
pounds, or 101.92 per cent; but decreases in Connecticut of 51,320,001 
pounds, or 68.45 per cent; in Massachusetts, of 8,703,234 pounds, 
or 3.40 per cent, and in New Hampshire of 507,722 pounds, or 48.99 
percent. In 1919 there was an increase in the value of the products in 
all of the States except Connecticut, as compared with 1905, as 
follows: Massachusetts, $3,834,497, or 54.56 per cent; Rhode Island, 
$1,749,920, or 113.14 per cent; Maine, $1,502,629, or 62.96 per cent; 
and New Hampshire, $40,716, or 78.38 per cent. In Connecticut the 
decrease in value amounted to $1,473,310, or 46.42 per cent. 

The following table gives the catch of certain species for various 
years from 1889 to 1919. These have been subdivided into groups 
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along the following general lines: (a) Species for which there have been 
relatively intensive fisheries and which on the basis of the returns 
reveal little indication of depletion of supply; (6) species showing 
signs of a depleted supply; and (c) species for which there has been 
an increasing demand and a sufficient supply to satisfy that denen 

Propucts, IN PounpDs, OF CERTAIN FIisHERIES or THE NEW ENGLAND STATES, 
Various YEARS, 1889 to 1919. 

ive : act Clams, 
Year. Cod. Hake. | Mackerel. | Swordfish. hare 

H | 

ESSOR acbepuber Ne read neal d temic se ae Mae 97, 145,645 | 14, 816, 306 8, 361, 408 1, 230, 339 544, 200 
1 ch oye ty Sa ae es Lk ee a, ers 2 en 89, 207, 975 | 37, 184, 193 8, 795, G84 1, 617, 331 994, 232 
BGO Se AD Pes ites Re gE EEO ee | 8&8, 254,949 | 33,182,559 | 20, 358, 982 1, 689, 740 ab. 923, 200 
ODD Reel gs NERS Bee es PT eee eee 75, 065, 224 | 35,470,667 | 15, 981, 034 3, 296, 369 ie 568, 264 
OOS Sis te PSs 3 Ee ee ee 95, 284,000 | 34, 121, 300 11, 492, 000 2, 703, 000 1 381, 000 
TOTO Mes Ao none See ce SE het | 84,917,535 | 20, 2227967 | 15,785,012) 1,325,980 | 1, 082, 152 

ear. | Halibut. Alewives. Shad. | Lobster. | Clams, soft. 

—— -_ | 3 

SRO CED Reset coe ee ee ee 10, 740, 843 | 7,882,682} 1,334,714 | 30, 449,603 | 11, 542, 272 
SOR Ry CO Pe Aa RANT lige 5 ea 10, 828,187 | 6,985,948 | 1,415,649 14,661,808 | 11, 296, 901 
LOO 2a tek Ga od ORE OA ae ee ee ciate 12, 365, 705 8, 437, 446 1, 380,812 | 14, 756, 495 8, 345, 470- 
LOO cm SANE aa CLINT yO aS on com | 3,017,776 | 8,743,284] 1,260,904 11,524,499] 6,375, 850 
1OOR eee PPA Cnty at ean «SNe led | 4,353,500} 7,581,000] 1,285,500 | 414,734,000] 7, 294, 000 
IG 1 Reece te AN as Oe og See | 1,960,030 | 3, 782, 289 939,995 | 10,666,707 | 4, 992, 874 

Year. Haddock. Pollock. Herring. Whiting. | Flounders.. 
| 

TSR O AS Sa GRO ce ots AB hae ae ae OW 43, 473, 627 8, 442, 397 | 36, 316, 259 126, 089. 2, 950, 978 
US OS RS Aeytaa he ead Sdiays ade erelnetre aes 45, 676, 155 9, 444, 887 | 64, 587, 461 41, 050 4, 109, 494 
TSS ee ER ee 1 ee 47,077,315 | 17,744, 127 | 191,739,467 | 2,513,470 | 4, 808, 746 
NGO Si ese e oes temen cntce ie eee 76, 617, 156 | 28, 949, 359 | 88, 390, 554 4, 812, 840 5, 761, 473 
TRAN GEN Ease ae Eee OE ee Yee eee 8 58, 544,000 | 29, 244, 300 | 121, 700, 000 713,000 | 9, 753, 000 
TO ICME SE na Oh rem ant ae a ee ee L 89, 405,609 | 25,009,639 | 97,636,395 | 16,199,637 | 15,541,047 

The following tables contain. statistics of the number of persons 
employed, the amount of capital invested, the quantity and value of 
the products of the fisheries of the New England States in 1919, 
statistics of certain shellfish products in bushels and number, and 
comparative statistics of persons, investment, and products for 
various years from 1880 to 1919: 

FISHERIES OF THE NEW ENGLAND Stares, 1919. 

Item. Maine. New Hampshire. Massachusetts. 

PERSONS ENGAGED. 
d Number. Value. Number. | Value. Number. Value. 

OnivesselS ishing eee so-eer 1 O04. 45h cce oe alaes oaoee os] Coaaeceer 4,459) |-2 eee eas “i 
On vessels transporting. .-.-.-.- BBA lees Beta es Sar ae sepa Joh paisa tercs abe: S 
Imishore fisheries s-. s2u- oe sees ae BASE YH Ee eeeeae cere Sbylessqeeels 3 3, 737) |e seeeeeeee 
SHOoresmen “sas! soceeh eee ce (Ai RG ORE re eee oul Ceese ss sae 4,084 |so--<- Delstisen = 

Pobalwee eee es eke TAR SRG eae ee, TU eee 12, 346) hoe 

INVESTMENT, 

Vessels, fishing: 
Stea mete auisn. bk. Seno eee By SU OO2 85000 Stee oe ieetel| cle sas elas 34 $2, 484, 545. 

Moninace 2's. 22.2 oS ose GHZ 08 Ne eames eeepc mrcine 3; SOLON Ae eee 
LO Gh Rae ae aoa er Jooceseseccees 70050 Wee ee SOLAN cee Sy ate oe aa eee 429, 961 

Gasoline: 3252 ig.as5-2< ce nces 17: BIS 650] Saves See emer 308 2, 776, 508 
Monmage: 22 oe 2039! once Sat ae Se Skee e ceall kice aa 8, 202) |S See acoso 
Outta Ae 2522 32c cee ts| soneen cones OL OLS) Wasco Seeale sects tate -eameeeeeee ie 059, 438 

Sars. PAR PE SORE cee 4 5S O00" Res Tree oleae tte aes 54 ” 808) 315, 
Tonnage se essss lee sect B92 [Li wed eas Aas ko. Bee INT eRe ee ele 4, 134)| Sees n ees 
Oubite. c22t See sa leaene seceios 25,800) 23 Sakuaccele eatlcc snore cteciseeeeee 352, 312. 



FISHERY INDUSTRIES OF THE UNITED STATES. 

FISHERIES OF 

Ttem. Maine. 

INVESTMENT— continued. 

Vessels transporting: Number. Value. 

GRIT Neeeethen x ase nats a= a= 2 | $9, 000 
MOTUARE see. 6 oem in nnn 28) |. a Paces se 
DOr eee! oo. co tao) semtin sala Sees = | 2, 800 

MBHE ONES 2o ote a fa asennnce | 165 | 510, 040 
Monndeefe2.2..-,.025555 fs 621). sae 
OUR hte eee ee eee ou eee | 103, 998 

SOE eee 2 16, 715 
UN abate ee eee cS S | 117} be bee en a 
UIE oc. u. 2. =. seateulaeegse <2 -= 6, 375 

Boats: 
Ail LOW sOUC. ons -s- -41- ciselte 2, 759 83, 639 
BO wObeie sb enese oes isda 3, 090 902, O80 

Apparatus, vessel fisheries: 
RpinGss pote: he ona aes S84 93, 270 
GEES: ies eo meen ee 1, 253 29, 689 
COLTER: hg RESIS eS cae 13 2,520 
Lines, hand and trawl. . ....|------------- 34, 747 
EIATPOODS yee ee = cree = <= 2|e-e--50<5="= 2, 230 
Lobster pots.:.-..........-- 1,085 2,195 
Gd POSS EN ee cons ones 4 400 
MONS ANCA KES ee vss esac |e saan = ons ER a eee 
Wihalin appAnatus) sccscs--|--2a2sse-e=- je sake eee 

Apparatus, shore fisheries: 
IOINES Se aes een oo. acnne se 103 44, 055 
GrMGLSaey eee tte sso. a5 2, 786 71, 214 
Pound nets, trap nets, and 
NAL ES eee ot see rs casei 690 514, 665 

My kenotsie: .- ceo. scc0:-2ee 146 3, 685 
Bag nets and pocket nets... - 95 8, 675 
TED TGS idee SEONE o- econ CSc rec oocEe ol HOGSE SES era 
Dip nets and scoop nets....- 102 77 
Ottentrawis::- 3-9-2. ..s2n 39 1, 635 
Lines, hand and trawl. . .-.-|------------- 61, 410 
ISH DOONS Nee -We e- acng- onan |nn i waits = 215 
IDEAS Naeee ee eteee cence 42 57 
(Cunnertrapss- =<. 2-s2<---- =~ 80 140 
Eel pots and traps. ......-.- 599 1,198 
MOPSter POLS 45. =2- -- Ss522--- 153, 532 382, 258 
MrADStTApSs 220 2.52.55 180 | 330 
1D nfs F< ee 24 | 2,500 
Tongs and grabs. ........---|------------*|---2+2--+--- 
TRADI ASC ie a 5 ge ee eee FI Stee onc) Becta ore 
MorkS'and hoes... ..2.22- 2: 1, 103 1, 167 
Cockle traps. s.-2.---.:...--- eae eee: ip. 0] |Seee ee anor 

Shore and accessory property. . .|------------- 11, 864, 571 
MeasWCapital. ees 25 26 -c0 So. se oo -|2 22-2 =e <2 ers 1, 029, 707 

Sara sete tae aaa eter pe eee 17, 544, 969 
PRODUCTS. eet 

Alewives: Pounds. Value. 
NareShetete ctor tea ocee ete 580, 811 $7, 455 
RAIL OG sae ae cease ves seek. 6, 860 176 
SMOKRECQ er bec casoncee ss eeaes 352, 293 19, 606 

a] (ieeta fey aE ee ae 29 7 
L2(he rt gee bee See hee 44 4 
paverteh ae eee eee RSL 32, 763 3, 031 

UNS) SPA ees ee eee ee 13, 095, 145 479, 827 
‘SSC ts eee ee eee ee 983, 244 62, 312 

MOTIDION Sore cee icin wee whee 30, 695 615 
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New Hampshire. 

Number.| Value. 

£7 ee 3, 000 

8L 802 
53 | 10,675 

Rea ood pone <a 

|e eee neers eeeee eres 

ENS oF ice Geeeretess 

he hn ee 462. 

FS Be Be joeeereeens 

18 | 36 
2, 275 6, 735 

Prager, ON TEE SS Ea 
25 50 

lp LIne. 
pares fn! 5, 500 
Pee eres 45, 530 

Pounds. Value. 

| 98,354! $3,609 

Graytish 

21 2 een amor vera 

11, 124, 411 332, 215 
73, 400 2, 812 

16, 108, 575 329, 227 
5, 06 

217, 476 31, S41 
1, 000 80 

86, 646, 126 455, 604 
6, 200 187 

161, 550 6, 715 

Massachusetts. 

Number. 

1, 826 

Pounds. 
1, 097, 476 
1, 259, 134 

39, 000 
4,721 

189, 727 
296, 828 

66, 320, 920 
3, 175, 405 

9, 959 

1, 561, 337 
16, 870 

_ 374, 167 
10, 262, 693 

63, 667 
? 

77, 804, 810 
373, 574 

4, 066, 437 
29, 095 | 

1, 708, 
8, 045 

10, S11, 409 

509 

58, 488 
891, 195 

193, 850 
107, 685 
17, 850 

133, 658 
6, 655 
1,050 
2) 516 

49 
29, 000 

46, 045 
77, 323 

387, 470 
1, 585 

16, 521 
1, 355 
5, 656 

887 
500 

7, 000, 239 
1, 902, 945 

19, 111, 269 

Value. 
$23, 070 
55, 995 
2) 845 

791 
18, 016 
26, 810 

2, 826,091 
166, 702 

585 

55, 068 
759 

47, 714 
478, 850 

184 
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FISHERIES OF THE NEW ENGLAND States, 1919—Continued. 

Tem. 

PRoDUCTS—Continued. 

FRI GKOnyiSHa dence seceee cose 
Kan oiwihitin geass ee eee eee 
TiGUTIC ER. Se a AE aR et 

IRneSh was 5s eee eee gee 

WTI PA tei Sete ae nes seas 
IMenhaden® Siemese et) 2a ae 

BompanOecescccaciscunee beeen 
Wosenishye cc. soe see ecienee ace 
Hound therring so... .ccassesse sue 
Salmon: | 

PATTI TTC Oe Dejareite cree ele ean 
Em pPackaersmeeceertene one 

Soulpin ec eae eis Ses 
SCUDs Sona ebee cl soceeeceimee 
GAIDASS heen = Se serie costo re Meee 

Sha 

SIN elias: ae sees e ceo ee 
SGUClEAgTICN arene seen aes aese 
Stripedibasse= see eeeceee eee seas 
Sturgeon! tence eee aces 
Sturpeonicaviar----2-c2eseose 2-5 
SHUNSeCOUITOe  eeeeeecetaee ee nae 
UGKErS tcc ers ieieoe es eee ees 
SIWORG HSH Ee ae eeoee ser aad 
DAG OSes ert ence etme see Oe 

ANIM ae eee eer Meret eiciasine eee 

Wobstenese: Seen eee Shes ae 
Shrimpy 222555 ssce mime oe se 
Crabs: 

Blackfish 
IR OLPOISO ates = sees G eee rae 
AV ers ein = eee 
SPawMUles Sacietaeisc tee ce emoccemes 
Tongues and cheeks............- 
Soumasiy. 22228. Aso 20. setae 
Oil: 
4. MUS DELI Sees asian atee Seen 

NSLVGr = = eee ae = «aes oeiee 
ENMU DOR ETISE Se Bes y= Saferstersi Seino siete 
Alewifciscalespeceeseem as cece see 
Grishimosse = Se hoees ete hee cinctes 

Massachusetts. Maine. | New Hampshire. | 

Pounds. Value. | Pounds.| Value. Pounds. 
st eal zer |b ep nv [:3As0e Naps A | a 12, 800 
SiwUR Ay aha bined eyal tel sister ete mre resell cree aes eal eee ee tee 72 

|e eyaptes ehatata bee armrest Ee Be cel ais red Me ee reg 7, 800 

593, 506 pitas aC: 7t0 al eee ae baRege I 12, 267, 132 
8, 006 G50 nee eee | See ee 1, 249, 062 

Medic San oe a AMAL Re Ml Ie UE TE DA Ia 61, 361 
Seino anlatcis Seiatalllae eis AE noes His ra ayeelais See fiers renee 161, 219 
Le ee ne i eae Oe me OT etd A 1, 000 

seh Meira [pets mee a eis ee es 6, 200 
Unt Drees oe ee |Boodawoses-|s6esuees se bveSosesce 500 

5,597,163 | 113,487 | 25, 600 $615 | 19,192,388 
84, 800 DAAAD) | WME well es ete nee 50, 153 

andee| dalcemnetal Merl ack le Selmer teat, fake enum Rn oy 14 
17, 322 DASH SA AS URE 36, 773 

ped Dati( el ESE esa Cees TU ee ee val ba 2 Reg 941 

20, 61 Fy OG ls ais cncrs slot | -ercratcratocel| Seehine ae 
310 G2 Na sicee eh ole ey all rceyta Seeta oe tl [ ea ee 

Chapels sie, MSR Le LE RNP PY Se 6, 000 
Pb ae Sea PE ENGL CR Sa Sat 78, 624 
Peis edits [JS hs das ll Rea ee hea 15, 067 
ateteie Ree ard atte slele aed ces cies Jae ein a eerecalistinte Be eeine 400 

414, 455 Pacis ie aus Nigel de eae eel 62, 337 
39, 747 S84 cea ea an ade 328, 399 
2, 385 All| 5 a exes | Oe ae ee 100, 354 

523, 967 94496" .2 Lene |S. aera 39, 150 
eo ner he Boe enc? cadre kes meee in 2 Kal 5,777 

592 MLS) 22 Sat Sosa dee ee 971 
8, 129 BRT i | eles eee a oe ae 12, 098 

ot SoS ee ae Sie le Be See Seale eae e ws lee eee eae 150 
143 DOT needle S| ae, Cie 181 

110, 400 WD B52 Wo Oe2 5s t.2| 4 Se ase alee ee eeeieeee 
424, 813 LOS, 734. |S 4 sh F 5558 ess sac 711, 729 

14 DN eae ee ae cae Wectos 91, 876 
Pe ater bette s 3.9.2 a ee Om 188, 180 

147, 160 ABAD) | PERS cate gd See 7, 890 
31, 909 PRAT | eke eae ba eT 42, 901 

G84, 970 2 fal ee er Pt Ie eae 13, 918, 650 
3, 000 OO Sesser thle isse oe binalsecececeeeee 

83, 958 2 OBI As see sete lcceeat oes 291, 188 
Monee wee a. Tb, esta Sesame 2b So || Se SN 38, 232 

), 545, 884 1, 411, 548 | 298, 012 73, 203 2, 387, 636 
ae pees ea ry |e theta Ms cae eee 3, 400 

| 

70, 575 | Bh ih eae areas Inoernesatettae 1, 764, 961 
See eres healed [eg see ap aro eae pe vena Geely || Coca ey 266 

377 | COE a ens eee a Eee eee 6, 134, 557 

853, 304 
22, 640 

2, 105, 734 163, 209 66, 600 13, 320 2, 062, 630 
Eases Su ee a Le ese ns |e Repeal DM nce 125, 000 
Ts ane TONE UA 8 Sl eg | SRP ol EEK Cota 23, 300 

Es ty aretcye) See || MR co Fore nee sea alae 5, 579 
epee ey ee \pchd,. SEEN Dee eee ene Beem ce Ba 769, 055 

ae OAR : 23, 100 
Rae to 80, 178 

72, 512 1, 332, 486 
GS O7Os|"a ces Re SOT Ieee eet |S. cs eee 

Yess 577, 400 
pe ee a8 40, 000 
A Een een EE 750 

112, 587 313, 575 
18, 857 146, 929 
5, 200 600 
Hy 2U2) FOO AE 96 sae AEE Roles 22 75 2) eee meee 

Ser sisie are Wisie Scie Momlataltctardin baht Granta meme nice cee 1, 545, 413 
8, 625 SOR Wee Seer INTIME Se CY Se eee 

Secieis sietidciaciall Hees a oe tees ae ye ene eee erecta 30 
eer eae | Sere oUt UR SEES 5 a 8 10, 400 
tS a A | oe | 6,000 420 204, 200 
147, 956, 369 | 3, 889, 035 | 528, 730 92,660 | 246, 951, 241 

4 838 

155, 330 
8, 885 
9, 803 

271, 342 
12) 425 

232, 194 
10, 750 
3, 500 

1, 383 
278, 164 

10, 859, 746 
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FISHERIES OF THE New ENGLAND Srates, 1919—Continued. 

72 | $3, 956, 288 

873, 810 

30, 515 

157, 102 
2,123,611 

319, 615 

95, 892 
169, 747 

1,012, 997 
14, 473 
8,675 

36 
1, 635 

20, 354, 089 

Item Rhode Island. Connecticut. Total 

| | 
PERSONS ENGAGED. 

Number. Value. | Number. Value Number. 
On vessels fishing.....=......-.-- | By nan ian's,5 ote GT | ee 6, 346 
On vessels transporting. ........ 11 | ap ae ait herent ee ae 533 
Inshore fisheries.............-.. | 7413) | SS eas = At) (1 (ee eo 10, 968 
POVOSINGNT s2 ec tle. ole emcee ce BOD es ee bo Bae 58] (eee ee 12, 920 

LAO LPS a PGBGH Ve, o/cte seine Ie. ie ae ee 30, 767 

INVESTMENT. 

Vessels, fishing: 
Coie a ee ge 9 | $141,000 24| $328, 243 

PRONNMEAGS 4. 56 sea ee 6): 4) Sat oeeee see ARO so Ree es 5/6 6, 776 
ROTTEN AA oie es ree ER oes §1v 910 |e see eee. 1305346) ne cecek eee e 

2 To 1 (a ep 55 199, 4 67 180, 425 603 
Monmage. Gorse ese ee S49) Lede. cams C2 (ag, A es 12,014 
ONDA GER 2a yl el ee i S2)025 ion eseee cen GAS O90 EK eA eects 

‘SE Se eR TS Gee eh a (OR ne | 24 12, 495 82 
MOMNSSGE tee. eee sah loses ones N lack owen. RD) ee Sees 5, 309 
OUD Cetra renner eel can ance ecel ecnacee ckelhaceecsen coe Up Ea Siero amas. 

Vessels transporting 
SiG: Une ed Saree ae 5 22,000 2 13, 200 9 

TROMMSROE: Fees el eel Sh. (AN wes erin 111 Nel Seale ae 216 
(Ojbi nal Phe Oe Se a 

(GES GT aie Jn sae i tes A A 
MONWVAPE= ec kyo o 
(OU a i ona ane 

(Str Se A a a oo ear 
Monnagers 5 J22. 8) 8S 
OnGiiieecp ce) ae oe oe 

IDET See = a eee anes 
Tonnage 
(OTN ai Re ee ey eee 

Boats: 
SELLS 0) 252 1 ea 196 4, 503 399 | 9, 670 4, 693 
BOWL ee eee eed oe ce 432 182, 780 364 | 136, 881 5, 671 

Apparatus, vessel fisheries: 
Rien Goes Seki ee So 18 24, 695 4 7, 800 
Gillmefigas he oboe keke ot 780 14, 445 115 2, 680 7, 578 
ROWE! NOUS 3 oe ene seein 25 $9000 22a ercmieroh'-cl lo ceeea nent 25 
OTLEDETAWIS oo = 3c coke. 20 973 14 680 166 
Lines, hand and trawl. .....|...........- hay eerie eee DOO | semesters ae 
TAG OONS ates ce se Nee ne by de io eect ceesae 600); Seececce cess 
obsterpots =). esc. sec. 635 1, 985 480 745 2,630 
Wred ress es 22 | 48 | 2, 092 372 8, 4387 648 
PRCIES REA CREAR ES! fe eae eee A ae tk ln ag Ao 3 
Waits AOpen tise sate sae eter gs NCAA Pie are ges al Baa 

Apparatus, shore fisheries: 
IGIINCS 4 ain eds De me 11 899 54 4, 893 235 
CHINN OtSe totem os Soc cna. 360 7,300 204 13, 910 7, 038 
Pound nets, trap nets, and 

RUCIsmerne ne dt oon 108 | 101,750 42 9, 112 1, 094 
Bye TOtS chek coe sae. 290 5,218 439 3,985 928 
sapaeis and pOCken Mets. a| eco sek cle boe Soames Mtb Be we | ee has 95 
IS OMANGiR epee nm tease OT EM eR pe Wee dete oe ee 13 
Dip nets and scoop nets 450 7} 35 243, 
Otter trawls 2,425 53 2,394 326 
Lines, hand and trawl. . ASAQD) | ers dnto oaths it} Eee eee 
arpoons B90 s)2 see ee 8 SO eeee es 2 coon 

SJaLS VRE Le pai 5 ea eee ST) AT Ra Ip 30 39 144 
OM ER LEAD Saas ee ie Pa be at olds gee og eee el 84 
Eel potsand traps 1,035 Sol 617 4, 239 
Lobster pots 65, 346 16,173 42, 534 236, 928 
CRC TOS ei ter ee GAA ae SE a | | aD RE eal eee a 180 
TE cis Foy S epee Sane sae ao 1,119 55 395 3, 044 
Tongs and grabs 1,999 244 1,994 726 
RCS eas See a Se 166 61 367 876 

Forks and hoes 148 68 69 1, 823 | 
'S1 eT Pa pe ae er ORS © 43 13 13 56 
(CROCS ED] aS a ae ah fed ea We | baa | I ot || 680 
Winkle pots tate, UM Petes eer eae | eee 260 

Shore and accessory property 978622) | 22 Sete 4985600 I Sawin sac ae 
CAShicH inal ce migl oo 5 Ces) co Wee [ck en 209\300? |: =. 2 5.ee fee tL ee 

LG eae UE Sp ea ea ae ae ae 2407586: | ene | Bh oe a a Oe 
: 



bo 

FISHERIES OF THE NEW 
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Item. Rhode Island. | Connecticut. Total. 

} | 

PRODUCTS. | | | | 
| 

Alewives: Pounds. | Value. Pounds, Value. Pounds Value. 
Breshiss aes aaa nema, 269,565 | $5,916 | 177,150! $6,637 | 2,125,002 $43, 078 
Salted: ayaa meee sales 2 S| base sels Pe? sete ssl eects teas ane eerie | 1,265, 994 56, 171 
Smoked heres ss cases S| ae See eae Cae eee SaoboU wor caalltonedees aoe | 391, 293 22, 451 

Blgensehty amas tment a es 25, 675 3,170 3, 710 386 | 34, 145 4.451 
Bont O see See Rem tess see cee 114; 810 10, 825 6,120 912 | 310, 701 29, 759 
Bullheads sheclsssessees- neat enlseccse nese aelleaw eee mee 1,492 100 | 1, 492 100 
iBuiiertishe nee et oe nae 758, 845 39, 188 18, 810 2,607 | 1,107,246 71, 636 
Carp eee ae! 2 aca iaatat een ane aan 40, 141 | 4,922 40,141 4,922 
Cod: | 

HIReSHp/s eee. eae a 1,148,331 | 49,747 96, 136 9,603 | 80,758,886 | 3,368,877" 
Saltedee ini 18.023 som eeaaet Ne eR OaNE 3 Ree Sea esaetid FeRAM ie ee et a | 4,158,649 | "299, 014 

@umMete,. 25222123255 2=22s505ae4 8, 000 i) EEE cactng ae aore er eel 48, 654 | 2,160 
Cusk: 

Heh e( cis} eV ed aie a tena ES Ry rl a ne Ue 6, 767 73 2,616, 651 88, 807 
Salted! ee: Sows Le ORR IRE gL |e a arcane er are | 16, 870 759 

IBeLSWye ta soth ake ue een | 274,735 29,63 63, 046 9,839 | 1,018,998 | 112,679 
BUG ers! + Hee ee BON es Sy | 2,451,579 79,567 | 2,349,181} 91,962 | 15,541,047 672, 846 
Gana sc. 8 see: aah 3,08 Saeed Beers Beco eae etal ete aston alsa) Mee ences 63, 667 184 
Goosefish or monkfish siaiieiats eclatsie Gidapis Setatoeis el Abc wise eee elon bei cieral| See eee 2, 500 7 
Haddock | 

ges eet aa Sn 10, 300 | 512 350 38 | 88,958,635 | 2,524,809 
Salted a. esate ce as eee ele oer HERE ass Sete) Pe a PIR rs japcheytehererstosslc 446, 974 19, 808 

Hake: | 
eS he Wea ia WR a eke ele ee eee Specht See 10,160 | 102 | 20,188,112 485,780 
Salted cesses AOS Elia eat ieae ape a AA EY Sera NSAP ai ol lies Be mi ae 34,155 1,563 

Halibut: | | 
HOSEN Roe sce: eee a aa aes Rear 25,000 5,000} 1,950, 985 333, 073 
Saliped( (622 Oe. ee 20 ll eee em ae Osos deee eset Same ae 9, 045 1,140 

Herring: | 
HeST Saye nee aes ee 169, 860 4,010 | 3, 000 71 | 97,630, 195 589, 093 
Salted is ei kA Me DUT hs ote SAME Tape er Poa SCM RR SS poi ee 6, 200 187 
Smoked’ sia 5o) eno eclels cal, eee aon OSE ae AS BcepSeancaarl| pup suosscec 161, 550 6,715 

iekony Shadiusie. 2552) see dee Me crc aioe ete naereie eerie | od Ae SA2 Saal aeons 12, 800 830 
(Rain ay vim Bi Sey_ = 2 oes 5 ce ren eee eo Riel ee ene ete iene erecta rates 72 18 
GAM C Os 21325 et tee 32 bees calles ee eaneee eeereaee ae lSSasocodeece|Raes5oos 45¢ 67, 800 838 
Mackerel: | | 

Mreuhin seat: seek eee ee 1,575,923 | 146,611 | 91,389 | 10,990 | 14,527,950 | 1,451,490 
Saliedies Ai cS oe ee CTE SAR Sea ear | eh AML hc ee ee eee 1, 257, 062 110,598 
UTE PAGO eles ata facie DR | ea Me hele se IM TS [eo Me ltrateeiniies|lelain eee 61,361 1, 862 

Mentiaden: 8:5 ciate aes eeeece 21, 536, 000 268,700 | 6,736, 564 93,312 | 28, 433,783 364, 243 
INTRININ OWS Ses ooo ee Soe eee ee ee Pe heccloce Nees | cate tegeeoieta tere Reet owueleee 1,000 "125 
Perch: | | 

WIIG RRS Soe pcm tele s 5,043 74 es ces Men BoelS ASSAEBbos. 11, 243 1,622 
WCLLOWS ON: So Riss = cele Sees Ae eemelerins|| Sea eeeeeee 6,108 595 6, 608 620 

PRICK ere) 22 Stee. anes ae te Set see lo eee ee Vtaeumcmrctenc| 1,079 143 1,079 143 
Pollock: 

HGS Diep eae ese aan see ee 99, 400 5, 920 | 10, 135 7TA7 | 24,924, 686 588, 908 
RSEE UF's (0 pena ene ne aS tT ap ete he eho a PR SO eo ec 84) 953 4,214 

POMPAN Oi te sesso ss a ee SS Seal Ecce ceria cod legeeeceee eae Biol earemre ae enoretarc| see eee 14 2 
FROSSTISHE 9! brea ee 50 SS PAE ee ee es 2 a ae cones SAR ce, a eae eo 54,095 1,369 
PRouMdUNOEMIN Re: 5.5. ed Se eos ce eee. See lees Seen eee eseee cease coe] creme eet 941 19 
Salmon: 

IM Tarn tl Cytes see asee eo secee 70 | 12)'\ 2 = sector | ies tit teeiee 20, 680 7,938 
12 Gbhaa ys) 0:1 cee ee E08) eee ere ARE AS Ae Reese tea NOMSeeee ane 310 62 

SCUMPIO Ts se Neck oN 6 cle t iclerate| oneness Weiter, aes lehae See eects alerercee Sowers 6, 000 
Scenes dle ak eee ee 8,261,140 | 817,546 | 1,980 202'| 8,341,744 1 308 714 
SESS aie Pena eee 52, O41 5,954 3, 555 528 70, 663 8,131 
Nea TOM: 24s). eee cet A es Ree aise eles eee Pate faba eee [eet eyes 400 1 
Sa re eS eal Re Ol ee ee re 463, 203 86, 637 939, 995 119, 339 
Sharks f.Uctisyu kof ostge acta baal cee soe sere cr eee eee [uate cee cis | Cre ere nes 568, 146 4,548 
SKALOS an GiraySictis c+ 2. sce Ose Semele atten le cee neeee 400 10 103, 139 560 
Sittelt. 20!do: 98). 6. Foe hee chal Shae eee ae Ate oot 25,217 4, 466 588, 334 109, 652 
S@ueteacie sya uan eee eee 353, 860 33, $29 23,076 3,257 382, 713 37, 994 
Siriped bass tic cl. tok ane 33, 705 5, 236 4,810 1,059 40, 078 6,639 
Stumgeony Caw ce aediecetete Ie SS Oe A ORS Ss ae ee 25 5 | 20, 252 5,077 
Sturgeon caviarhe.. sees eee see eae cenete face ca ae core 2) ee [is (or cone a | nn RE 150 356 
Sturgeon Toe shit occ cds ee PSE Re ae ee oe ee | a eerie ee | ae ee eda 324 460 
Suckerss 2) Sie. 25s Gs asec = ceeenlee ace cee REE Glsceeteeeeee 99, 053 7,488 209, 453 19,340 
SUAS He a Sac deaties vel cee EERE Se eeeee ee ate 105 di 105 11 
SWOLGHSh elo aea se eee 101, 010 19, 757 88, 428 15, 006 1,325, 980 294, 827 
A NE\D io) 7 La a ee NC BI 371, 660 22,191 21, 942 2, 068 485, 492 33, 146 
Tile fishies de Gs SS2c 2 ee ee eee ae | ate ae catee oir a asleee eae |loianve atone erred | aeete eae pees 188, 180 9, 803 
TOMCOM Ey dace aise) cqnie Sashes wea aie a eats 455 37 | 155, 505 4,787 
Tunas chee AS 61, 350 4,810 5, tis 550") 141, 274 10, 948 
Whiting 

EROS epee ees ork Sm era 1, 583, 700 16, 010 | 9,317 175 | 16,196, 637 169, 766 
Salted sien esate eccek hes ca oyoe ok Neto ee is | Sp aeretee mca) seloereenine eee | ae meaeemeats 3, 000 90 

Wrolffish : 2 2.2 coe deiesisjst cid Bac Stee 4 [ese coterie eieell nareree ereiere: o> atl nearer ete eh eee | 375, 146 11, 280 
Other fish. +. .Jscce deen seaet esc s| nase eee peete | as ee eer are | eerie eee ne | oe 38, 232 2,117 
MObSteN east see cee sees ee 1,694, 327 360, 679 740, 548 189, 157 10,666,707 | 2,550,980 
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FISHERIES OF THE NEw ENGLAND Srates, 1919—Continued. 

Item. Rhode Island. Connecticut. Total. 

3 Eee ee eee EE eee | = 

propucts—continued. 
Pounds. Value. | Pounds. Value. Pounds. Value. 

Shei Soe Shs Er een Oe ee 7 2 eee ba ceed a ae 3,400 $1,589 
Crabs: 

SES Se ee 34,330 CG Ca aed ee ee ee 1, 859, 866 54, $21 
SS renee eae hice on tan ols a ene nnanen ie eatemsaa. 6 [eo sabes moa teat 8 266 | 40 

S\c)htG he ee eee | 377,579 18, 730 3,612 £258 6,516, 125 | 127, 856 
Clams: 

Hard— | 
L\CQ OT ce SE a i 156, 232 59, 649 49,976 18, 912 1,059, 512 349, 903 
Ty CS 5 Ae tee eee lat oot (eager at Teh he ar { 22,640 — 12,425 

Soft— 
PMB HG ee. CEOs ao oe 403,760 | 24,075 229, 150 32,070 4, 867, 874 464, 868 
IE OAUC Ls oe Mon ta tek, Beane on Eee cd en: pe oC See Ne ne re 125, 000 10, 750 

TRAICAD eo -15 Re ne Res Bsc jets ONDA 38 5 5 RR Se ated PIS ee aN ane 23,300 3,500 
Oysters: 

Market— 
Piha ee Se te se RY Re te 136, 654 21,900 142, 233 23, 283 
Co Nee SSE RE ee Ae 3 6, 261, 730" 1,242,585 | 4,826, 668 471, 766 11, 857,452 | 1,992,515 

Seed— | 
Urphie: ete eer ee eee oe FRC NR 740, 516 68,349 763, 616 69, 669 
1h: PRES Bac eanocee ess, Suzan (ea Me | 6,493,865 | 525,001 6,574,043 | 531, 553 

Epes: ome eee eh oe Bee 33,994 | 14,608 | 38, 400 13,717 1,477, 392 499, 123 
Bipssalse we bo) de beeen ce 10, 000 TODO Sect ae ee | 26, 97 1, 367 
Cockles and winkles.....--.....- 10, 500 | 2 LOOM ea asrciata lone aldetnee ce aac 587, 900 | 5, 525 
WS eA pss aes aera triocle foals elsaeie eal tInase weet aes lee sees apt |e anes Se 40, 000 | 40 
DWI IG Ged schaceecide yapooleund PoC amare nae Mescoaserme Peal S eh aes) BAA. Boao 750 | 15 
cee Dor SoS SRS cee ee ae ee eee atte Reeactencee Bee tree ane 426, 162 6, 556 

INTL be aia Se soss Beseecte eae Wenge, Se aiaa ot AO Lee aoette ecace 165, 786 9,614 
eagues SMELLS] acai CES ie meted Benes ae = AP (eee noe eee eee [eeteeete Bee 5, 800 202 
eee Socal: oes GORE R Sai seat (Ey Sie oe ee Pe i OE i Becae ay eaits  leai a sk ee 5,212 | 95 

Pecan £5 a eee eee Perna iam i eres ee | EE TRL e eee hele 1, 545, 413 218,111 
WT Gig te = See So esc isey Me eertaee Vice = eeere Leatoesce oue|ssoaneeerse 8,625 895 

PAPO OLMIS] 2b 3c chjoaite o vicsials ass 12s oneaae jet s|seceoet oes | Secekers scene tas |e wets ata a 30 | 5, 000 
PRUUUEIERSCR Ose  eenpe re bd 2 yh 2 ol ela e228 ee Rae SS irae Yeh 10, 400 5, 200 
MISH INGSG SF Ashok dele: 2,000 72\) Wt ae. | See oe aes | 212, 200 15, 687 

Mifales kent... se. ee 48, 250, 883 | 3,296, 578 | 23, 652,647 | 1,700,638 | 467,339,879 | 19,838,657 
} 

CERTAIN OF THE FOREGOING SHELLFISH PRODUCTS IN BUSHELS AND NUMBER. 

Products. Maine. New Hampshire. Massachusetts. 

Clams: | 
are, Nae abOES) Quantity.. Value. | Quantity.| Value. | Quantity. | Value. 

PO DUCSS! PP SR sae DUS GIS: | See NSN A Se eee es ee a eh 106,663 | 3271, 342 
: A hore Be ee Se ae ee LCS ASS | Bee Saree nee ee I oes eee ee cc ae SU eee 2, 830 12, 425 

oft— 
IRELDHCSe. 325 ee, BS do....| 210,573 | 3163, 209 6,660 | $13,320 206,263 | 232, 194 
Privates. 5602 Ut. 5 204 ue BOGE A isckinees ae Jeera sete lis: cece salsee a fea: 12, 500 10, 750 

Vaan Saat aoc fo ctccoeste (RG) Steet tt |RSS ben S| SS ree epee a | Tre er 2, 330 3, 500 
Oysters: Rese 

Market— 
IPUDUCIR Te ok os eo BOM eee oncnecis eeceet  ee | OM Se a wa ol eS 797 | 1,383 
Brivatetecc sc 220. 75e5%s GOD Hlbsssoseces Prete eee ol toons coke ee eee ns 109,865 | 278, 164 

Seed— | 
UUNessacasaasee. sue OS oe. cee eae eeeloat cone. olan Sones 3, 300 1, 320 
IPTLVOtG:. cone Aacusesetes (otc epee | NO pied nme be gee Ge ae ie SEO | 11, 454 6, 552 

nth Lio) as SSE a ee ek Seer sees dos...) 12,085 SAE Wig sO ee oa gs Se 222, O81 439, 382 
[PSRs Se ae 4 i ae S81 eo do: 1, 697 567 (|| eee me Hs Seed bs gether 
RUORIGIEN Sonat tet eee ABS Oe. £8 Geet tele sep A. 2 Te ee Se anes ee 57, 740 3, 425 
Crabs | 

Fisrden: 2 vig siene Sos number 211, 725 Sot | ep ees Ie als ta | 5, 294, 883 49, 424 
Sf) ee ee ee Ossett ate coe |s ea eee Hee Sat See ee ne i 798 

| | | Bete ke 
52025°—21——_9 
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CERTAIN OF THE FOREGOING SHELLFISH PRODUCTS IN BUSHELS AND NumBER— 
Continued. 

Products. Rhode Island. Connecticut. Total. 

Clams: 
Hard (quahogs)— Quantity. Value. | Quantity.| Value. | Quantity. Value. 

PUD ICR ee ik Toe bushels. . 19, 529 $59, 649 6,247 | $18, 912 132, 439 $349, 903 
BTV ale ree ea eae CON Bee oan Serta = tet Bre yet ctor | Pe 2, 830 12, 425 

Soft— 
apices ic 4.) eee do 40, 378 24,075 | ' 22,915 | 32,070 486, 787 464, 868 
PBT fois) - jal eae eee LO 8] er ae ae EE ee Bc ole 12, 500 10, 750 

IRVAZON Rear ek. | 6. Co aan eS AER a a es da ee Ly Ue SS 2, 330 3, 500 
Oysters: | 

Market— 
Public. the fs Ne GOs sales eee Pn 19,522 | 21,990 20, 319 23, 283 
iPrivatene. wel eee do....| 894,537] 1,242,585 | 689,524 471,766 | 1,693,926 | 1,992, 515 

Seed— 
Public: 228 22ers dorae 105, 788 68, 349 109, 088 69, 669 
Brivateso st cobeace eee dolwes 927,695 | 525,001 939, 149 531, 553 

DBCAllOps: «3-caeeen ot. a ee Golee 6, 400 13, 717 246, 232 499, 123 
MuSSeIS! +e Shoe NES 100 Sa ten doseae 1,009 Ly, 8) 0 (pears Ses Bee oyets ea ae 2, 697 1, 367 
Cock esti aay eee Benes OW Seta Ma ao Lee gr amie | Oe aad 57, 740 3, 425 
Winkkless (hig fe ee eae doze 1, 050 Pa U0) ON pens beeen GR Re 1, 050 2, 100 
Crabs: | : 

3 Rey ote | eae ee eee Ae mum ber JNS2 eh sos s | Se hoocce a eeisencet lee eaneeen 5, 506, 608 53, 019 
SOltaoseuc eee cece eee OM Pee: ca ees Fes. 84 rae eee se 798 40 

Extent or FisHerres oF New ENGLAND States, Vartous YHArRsS, 1880 To 1919.1 
‘ 

Ttem. 1880 1887 1888 1889 

PERSONS ENGAGED. 

Maine ace cite Ogee gt 1s as Oe ee 11, 071 15, 323 15, 171 14, 129 
NewoHampshines ac ose cece cece Eee ee eee 414 346 362 365 
Massachusetts: jas) s3i-c sett ee oe aS Oi eee 20, 117 17, 053 17, 037 17, 238 
Od ets] ari dle ae Ue A eee ey Caer rane 2, 310 1,635 1, 703 1, 757 
Connecticut... a eos ee ene ae eee en 3, 131 3, 024 8, 037 3, 047 

Motall4 2. ct cine Meet eee SS Sa eee 37, 043 37, 381 | 37, 310 36, 536 

INVESTMENT. 

Maine ia 4 Se a ls eS En eI aa le Ia $3, 341,344 | $3,179,233 | — $3, 023, 921 $2, 889, 893 
NeweElampsbirete +1 sees! ens | Ee ee 209, 465 106, 110 107, 144 112, 660 
Massuchiisetitses sen: luv eee eee usin ne as 14, 334,450 | 13, 205,050 | 13, 110, 763 13, 245, 229 
Bhodelisland S24 h i ee 2 ee EES 596, 678 992, 761 1, 022, 876 1, 020, 178 
Connecticut ie een 5G. ee ine, Ss eee eee ot 1, 421, 020 2, 897, 687 2, 869, 314 2, 826, 834 

We) 1 Es. Mes Sd ee een ee Re a Oe ea 19, 902, 957 20, 380, 841 20, 134, 020 20, 094, 794 

PRODUCTS | 
Pounds: 

UEC WU GNSS eee Sh eee eee, Sine, AN ete ACR OA ita, Patek BAS IR a dy 131, 379, 591 | 132, 929, 594 129, 559, 864 
New ERI Sine 40 es Ae Spe ne oe een ee ee 4, 254, 727 3, 843, 479 4, 354, 568 
MassachusettSaass ce cos epee eee ee ee He itis Sees 299, 544, 343 | 302, 045, 686 299, 217. 669 
Rhode Island. -........ pete Re Sth ew he een (ee ee 45, 284, 872 91, 687, 487 127, 365, 475 
Connecticut 2292 sk eee Bee an gee ea | eras, ae any ree 39, 750, 008 42,401,612 | ~ 92,672, 464 

Totals.c Me eek. Peis yuk tc ey ean eal ne ene 520, 213, 541 | 572,907,858 | 653, 170, 040 

Value: 
Marin O20 oa ea Sek pers ec LOE $2, 742, 571 $2, 364,906 | $2, 292, 043 $2, 111, 206° 
New Hampshire? : Si asten sca vesceenennetee. 170, 634 99, 460 90, 044 | 88, 51 
Massa chusettsss: sede eee eee en enee 7, 959, 760 6, 464, 396 | 6, 355, 495 5, 858, 274 
RhodeWsland! 2. 255 Sat eae See ae 696, 814 683, 495 | 825, 092 | 935, 144 
Connechicutie- 222) eeiace teen eee ee 933, 242 | 300, 746 297, 337 1, 557. 506 

Totallsien joe ok cei keok ele pipe a a eR 12, 503, 021 9,913,003 | 9,860,011 | —-L0, 550, 641 
See En 

1 The statistics for 1908 are from data published by the Bureau of the Census. 
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Extent or Fisnerres or New Ena@uaAnd Srares, Various Years, 1880 ro 1919— 
.Continued. 

Item. 1898 1902 1905 1908 1919 jy 

PERSONS ENGAGED. - 

Maine........ Se a SEE Batik < 16, 954 19, 832 15, 881 6, 861 | 14, 386 
INGW ELEM pshire. ooo... Sle... 154 161 145 79 100 
Massachusetitp.ies. 2.5 2.ckosl. ce 14, 363 14, 300 15, 694 1,577 12, 346 
POHOUMISIANG ec, ings ncacqess-s: 1, 687 2, 117 2, 212 1, 493 1, 646 
Punnett els fl ass. Solel Se 2,473 2, 840 3, 407 2, 147 2, 289 

Noy ee ae oe 35, 631 39, 250 | 37, 339 22, 157 30, 767 

INVESTMENT. 7 

Maine........ i Oe aa ee ees) ee $4,013,053 | $6, 939, 503 | $8,972,049 | $2,411,000} $17, 544, 969 
New Hampshire................- 52, 648 42, 002 47, 050 23, 000 45, 530 
Massachnsettss:: i225 ccs ec. tk 13, 372, 902 10, 811, 594 10, 810, 442 5, 750, 000 19, 111, 269 
EU PCOUGIATIG as ceccnen ee 957, 142 1, 014, 280 1, 065, 426 1, 504, 000 2, 249, 488 
Connecticut. 2.22220 202222T220I 1, 241, 291 1,201,055 | 1,635,753 | 2 281 000 1, 645, 793 

Peale 243... t0ise ted 19, 637, 036 | 20, 008, 434 | 22, 530,720 | 11,969,000 | 40, 597, 049 
PRODUCTS. ria 7 ie uatt cy Gb) Pia BREE Geen I 

Pounds: | 

WING ce on Sore eccer 123, 404, 561 | 242,390,371 | 124,723, 786 | 173, 843, 000 147, 956, 369 
New Hampshire............. 3, 020, 715 1, 593, 013 1, 036, 452 677, 000 528, 730 
Massachusetts. 2. 2....2-5-- 202, 257, 817 230, 645, 950 | 255, 654,475 | 244, 313, 000 246, 951, 241 
Rhode Islamd:. 23 jst sts c0 32, 854, 396 21, 613, 964 23, 896, 243 44, 254, 000 48, 250, 883 
Ronnecticuts : sk ece.. 5-084 31, 920, 417 37, 832, 149 7A, 972, 648 66, 942, 000 23, 652, 647 

eM acwaanug nes avec <<. 393, 457, 906 | 534,075,447 | 480, 283, 604 |” 530, 029,000 | 470, 995, 169 
Value: 

Maine........ Seo eee eee $2, 654, 919 $2, 918, 772 $2, 386, 406 $3, 257, 000 $3, 889, 035 
New Hampsbire...........-. 48, 987 50, 003 51, 944 53, 000 92, 660 
Massachusetts. -............- 4, 463, 727 6, 482, 427 7, 025, 249 7, 095, 000 10, 859, 746 
Rhode Island..............-- 955, 058 1, 155, 701 i, 546, 658 1, 752, 000 3, 296, 57 
Wonnecticnt- 27h. 21.1.2... 1, 559, 599 1, 799, 381 3, 173, 948 2, 982, 000 1, 700, 638 

Motals ens se PLT 9, 682,290 | 12, 406,284 | 14,184,205 | 15, 139, 000 19, 887, 406 

BY-PRODUCTS. 

Only a few firms are engaged solely in the preparation of by- 
products in the New England States and several of these are the sole 
manufacturers of a particular product within the State or section, the 

eater part of the material being prepared incidental to other 
ranches of the fishery trade. It is therefore impracticable to present 

2 detailed table of this important industry for individual States. In 
the following table the quantity and value of the products are shown 
as completely as possible without disclosing private enterprise. 
In view of the increased demand for protein feed for hogs, cattle, 

and poultry, it is suggested that New England producers of scrap and 
pomace give consideration to the manufacture of fish waste and waste 
fish into fish meal for feeding purposes. 

QUANTITY AND VALUE or VaRiouS FisHerY By-Propucts PREPARED IN NEw 
ENGLAND In 1919. 

Total. Ttem. Maine. assachusetts. 

Oil: Number. Value. Number. Value. Number. Value. 
Liver..... sesocensnefSllons.; 197,077 | $106, 363 158, 797 $180, 635 2 255, 874 $286, 998 
Herring...... er PO Me dose. BBARHI || ale, SOO Seats a... 54] Seen as Se 23, 861 14, 569 
Gieriea seston sssescons OR 53s Rana aie eee tee ss 206, 055 218,111 | 3 206,055 218, 111 

Tuiquid) PlUG li. 23.53. cence dGsccc 25, 058 34, 583 4388, 252 474, 924 413, 310 509, 507 
Fish scrap and meal....pounds..} 4,115,200 | 130,461 | 6,291, 997 140,570 | 10,407, 197 271, 031 
Herring pomace...-........ do....| 1,271, 424 Ike eA NL |e ee SE br SARE 1, 271, 424 16, 411 
(iHOr Progucls:- s+s- cess eve ce ceases cscs soc |s--5 50 weefeececduscoes Pie EE eae hae ae 5 333, 135 

Total.... | = ANT Sey, | eeneeeee as 25 POT O3R) paseo sess 1, 649, 762 

1 Includes a smal! quantity made in New Hampshire. 
2 Of this amount, 1,150 gallons, or 8,625 pounds, valued at $895, were produced by fishermen. 
3 All produced by fishermen. 
4 Includes a small quantity of dry glue. ; : 
5 Includes value of oyster shell grit made in Rhode Island and menhaden oil, dry scrap, and acidulated 

scrap made in Connecticvt. 
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FISHERIES OF MAINE. 

Maine ranks first among the New England States in the number 
of persons engaged in the fisheries and related industries, but is 
surpassed by Massachusetts in the amount of capital invested and 
the quantity and value of fishery products. In 1919 the number of 
persons engaged in the various branches of the fishery industry in 
Maine was 14,386, of whom 1,004 were on vessels fishing, 339 on 
vessels transporting fishery products, 5,332 in the shore or boat 
fisheries, and 7,711 in the wholesale fishery trade, canning sardines, 
and other fishery industries. : 

The amount of capital invested amounted to $17,544,969, which 
includes 351 fishing and transporting vessels, valued at $2,105,905, 
with a net tonnage of 5,004 tons and outfits valued at $300,036; 
5,849 power, sail, row, and other small boats, valued at $985,719; 
fishing apparatus to the value of $1,259,031, of which gear to the 
value of $165,051 was employed in the vessel fisheries and gear to 
the value of $1,093,980 on boats; shore and accessory property to 
the value of $11,864,571; and cash or working capital to the amount 
of $1,029,707. 

The products of the fisheries amounted to 147,956,369 pounds, 
valued at $3,889,035. This represents 31.65 per cent of the total 
quantity and 19.60 per cent of the total value of the products of the 
fisheries of the New England States in 1919. Compared with 1905 
there was an increase of 18.62 per cent in quantity and 62.96 per 
cent in value to the fishermen. Compared with 1908 there was a 
decrease of 14.89 per cent in the quantity and an increase in the 
value of 19.40 per cent. Among the products of special importance 
were the following: Lobsters, 5,545,884 pounds, valued at $1,411,548; 
cod, fresh and salted, 14,078,389 pounds, valued at $542,139; herring, 
fresh, salted, and smoked, 86,813,876 pounds, valued at $462,506; 
haddock, fresh and salted, 11,197,811 pounds, valued at $335,027; 
and hake, fresh and salted, 16,113,635 pounds, valued at $329,483. 

FISHERIES BY COUNTIES. 

‘Statistics as to number of persons employed, investment, and 
products of the fisheries of Maine in 1919 are given by counties 1 
the following table: 

\ 

Persons ENGAGED, INVESTMENT, AND PRopucts oF THE FISHERIES OF MAINE IN 
1919, BY COUNTIES. 

Item. Cumberland. Hancock. Kennebec. knox. 

eee Cet tt a | Rie 

PERSONS ENGAGED. | | | 
Number. | Value. | Number. Value. |Nuwmber.| Value. | Number. Value. 

On vessels fishing. .-.-| Alt rae See | QO ar ake Paes ee ye eet sae Diy oneek 2 ae 
On vessels transport- | | 

ic ae) ef ce | 10a er ane CI ROARPT St I eeergh LF reo | AT. Sone 
In shore fisheries. . ---- | 620) peas | 1 ARG]. otk es 36| erre 3 676) uae 
Shoresmen........---- 852 [eae areas ae 1, 145) 55. i538. 08 less tears Ber eete | 668): -A22 222k 



FISHERY INDUSTRIES OF THE UNITED STATES. » 133 

Persons ENGAGED, INVESTMENT, AND Propucts OF THE FISHERIES OF MAINE IN 
1919, By Countres—Continued. 

Item. Cumberland. Hancock. Kennebec. Knox 

INVESTMENT. 
| 

Vessels fishing: Number. Value. | Nwmber. | Value. ‘| Nuwmber.| Valuc. | Number. | Value. 
a) 0 (Ce i cha UU) ae eee RY OO | ar OG ae a 4'$1,000,000" 

Tonnage. ..... Ds Umea eatataee, fc oA] awe Bens S Saoe See! a Sea Gbolase se 
ON iGs=- ane cee 69, 750 

Gasoline ©... 66, 200 
: Dimer ocee sat = | SOS eee ae tee | ATA eS ec cosle ese ceet) .  OUBITIOIs.. 2. 
i Outhtz. 2... 8, 730 

Tonnage.-.... a Sc RPGR, Sopra) te RLS 104 ee ey De Ciera ee (ee ea Poo 
SG (i eee Re rs a Oe Se et) el OS Re 

Vessels transporting: 
Coke 5 ane 9 26, 900 $4, 200 

Tonnage. -..... HO see ee «ty yh ON. . teats. ola eee cath ZN 2. se aeeS 
Cha a eee ee 3, 075 13, 121 

TOMS Chan ns ecco ete te TO! scoot eet. Seniesa occtciallb sacs bel stetlace. eee 
GH eee serene teen eee nce eeestereelcce ce ecac| sO, 200. aS ll. elon cee askeec meee ee 

Boats: 
MOwWGDss: 224020555 488 173, 325 8 é 147, 900 
Sail, row, etc..-... 150 4, 070 654 15, 195 12 3320 537 17, 995 

Apparatus, vessel J 
fisheries: 

Otter trawls....... 3 Fear eee | emaricce ea PSone ane Soc oc 5 2, 050 
EOS ey ee Ba basa S hi D [en cesche 4... CT | eae Cae A Ca wee ts 
SORES oe tt: 35| 26,320] Bille eeal9-'700| 2 cae ee oc ae ol 15} 19, 300: 
Gillnets.........- S13 aw D2 500 case aul cere. | yoke ee 50 750 
PricnUOrcee 28 soc e| estes ITU) eee Se ee ae ae es ee bere oe ee 3 25 
MGUSEOE GUS 22 = }- aa isoctelke aes e tia 220 HOD]. acrcitatsall sik ctatsis 865 1, 700 
HILSTG hE OOS Sa | CR a ea ee) Po PPC 4 400, 

Apparatus, shore | 
fisheries: 
Pound nets, trap | 

nets, and weirs. . V7 11, 800) 243\ => NiO 22p| somes ele e= | 75; 59, 400 
Lines, hand and | 
{TW i losocie eae ames meee 3) Opteron toms? DENSI | ere wens eenaienee | 5 ee 8, 255 

Gill nets. 2.2.1.2. 1,020} 29, 630| 213 6, 265 19 550 6 120 
St eee 42 14, 130 10 tly Bo) eee eel See See 20) 3, 200 
Bag nets and 
JOIN) gt Ke eS ees Se 15 1, 025 Gy ADO a=: oe te he 

Byke nets......... i! DOO ects aniza| nie oe eels + fie 2 ee a ee 
DT orale Ses meine bese ee aie ct Papier ed | 4 lemeence S| ASece ces 22 43. 
Lobster pots...... 20,696] 41, 734 BRI ENG Pl fee. come atone hae 28,270) 55, 505: 
mel potsand traps:|..2-2-.-.-|-.o.----.- 60 90 28] 55 12 25 
Otter trawls--..... 5 475 1 (<1) ae mepenac hese ee 5 250 
Crapitraps: -2-..-- 180, Bt Lae a as | Ria Fas Be Re ee RE ESS 2 (SR ag on Peeee errs 
Cunner traps...... 80 Ib yator Shea 2| Shee e el Ber See Joe] oo aes Bebeas ha8 nee Sa 
S\GLci id Beene a eee ee oe ee tl 13 UD xp i= oats efor sociale = aie atv wise] eanoerciste 

Eiqala(sla Cea Nes Snel Rae aoe Bese Lhe sae Camera ee meen Gee bee a ed Facelli 
Hoes and forks... - 119 119) 424) + AOA | ernie cous leno o none 69 70 
LSNCUC CR pe Se i ea jnneeeeeeee 15 LAL G15) 1) ase ae Re Se 9) 850 

Shore and accessory | ° 
WLOMENb Ys ton Selo eos =8! TE SBS) 540 |e eeeeee Upp Lane ts Be Beek SU | Ete 2 ph etme bag) 1, 363, 515 

Gasincapibalie soeec ce |ce ete. oe AAO GOG Sam eer. MEG B00 te. Sse laa ance ERteaenoee: | 181, 820 

(ipo RP CAR BAE Ae eh! plea See als a 1 ee ee WN a7 Kd ag | 2, 860|0.0 2.2. -13 108, 726 

PRODUCTS. | 

Alewives: Pounds. | Value. | Pounds. | Value. | Pounds.| Value.| Pounds. | Value. 
esha nee 4, 925 $51 (BEER) es <i SGP Meeiaioa b ARE ie 224, 200) $484 
SOG oe esa neal eee Sean esi eid e caine 60 Ohisie ee eae 556 Somcllaee coe cee eee: aa 
(Syagiy iq 27a topple ae Pn | ee eae Rae 39, 973 SRO GRR Se Ge ares, » 109, 620 6, 187 

Blwehshs 32532 222.22-3 39 le social ae ae | atta eres Mernets 5 ciate sree cee eae ane oe cree ee 
TOMO M se Soca seo ose 44 Al oe eae oe| Senet alton Sete ata Hts = cielo Wacemiee's amespe in sais 
Butterfish® s252)..5..- 15, 135 Dy OO2| = csec cee sas leteee ee oe ee 2 | aes 178) 21 
ca and wolflish... 36, 622 772 86 4 Ses Ae 2 ae 46, 309) 1, 266 

HGQT AIGA O aT dlles cosscleeeee a. 2,751,122) 98, 607 
ODA MENTO IO |o as 2k | See ke 2, 000) 300 

113, 772 TT) eee | cea 72,749| 1, 510 
7, 050 950, 7,050} $609 1, 000 100 

17, 830 oN) eee | 124, = 6, 541 

579,031] 23, 067 pe thet SoD ee A 7, 683, 357, 220, 907 
73, 400 Pe) eS ie a PRE See a ae Coa 

9,648,570) 149, 67a foes RSA PEER Se 2, 456,424) 44, 929 
260, 1G] Ee BS EE SEE 500 75 



134 + FISHERY INDUSTRIES OF THE UNITED STATES. 

Persons ENGAGED, INVESTMENT, AND PRopucTs OF THE FISHERIES OF MAINE, IN 
1919, By CountTI=Es—Continued. 

Item. Cumberland. Hancock. | Kennebec. Knox. 
| 

| | | 
PRoDUCTs—continued. 

Halibut: Pounds. | Vatue. Pounds. Value. | Pounds.| Value.| Pounds. | Value. 
Wrest ss 5 eee ee 38,215, $6, 507 S15 O87 hi eS3e522|o. ne ee ee eae 72, 048] $9, 918 
Saltese ies ete cee eee arene 1, 000 SO Sas Be Meee ceils |. Slee ee ee 

Herring: | ; 
Hreshes acess sree 3,390, O72 -882763/)22:178, 901) W224G4ii|5) 2.0. 2a): ena 9, 888, 575} 45, 009 
Sino Ked Se eee eee earn see boedoeeeee|soonsesonsa|scossasesaleascsass- pa eeetee 29, 000 1, 700 

Mackerel, fresh... .--... | 223, 184; 33, 918 16, 214 ZHLOO |e -icte enlace cemmee 41, 747 5, 926 
Pollock: 

Nash eee pee [LeU OS4> SRD 6 8 045.739 | UST'7e 583 vies 2a ae eee 1,321,818} 24, 136 
Saltedter ss 2ea5 ssa ie ices [steatosis 7, 700 D8D a icthes alan csecicelgacl gee eee | See 

MROSCSh: eee eee ee seer | 15, 617) >t) A ees nee cea etal nee ee Pe READ Pee a os 
Salmon, Atlantic. ._._| 961 89 7, 050 Qi TO5| cia [ oh Nt ceed | eee em a 
Shadhss eo Sesh e. soe2 | 22, 032! 1, 584 78, 286 4, 840 7,280) $1, 365 120, 843 2, 429 
Sharks yeaa eee | 27, 729) G22) ot snares neeleiaca sche teeette = 52 eeaeae ne 529 15 
Dcsiles as eee nee ees 2, 385] AN of asigan aim 2a eye ale win sical arays ole tains (fein =l--e a 
SIM Clisceeeee co eseeeee 136, 202. 12, 345 95, 435) 16, 470 1, 350 340 93, 600 17, 150 
SPore Corie sme enran ames | 1, 618) 177 2, 000 TGQ 8 aie sealuc eens 784 207 
Suckerse2 sce os ceeeeus | 3, 000) DADE esctee eo eee sae 55, 300) (6,540). 222i oe See 
Swordfishves 22. 5222-22 | 307, 711 TASS ISS oe5 Paes oss ace eee bee ose oe lSeee ese 27, G00 5, 840 
RanitOes era eee ee | 14) Sy Doc seeei co) acc Peele saline ascitic sre cece ete a ee eer 
Morn cod Site janes See Cee we 2p eeceea senses fei soa eeee 65; 1°75||~ °1;.955|5. 254242 ee eee 
MUNG ao 258 oie se Same 8, 734 600 ose ce Sera Sete ees «| Se aioe | Pememetae | seine scene eee 
Whiting: | | 

resis ee eeee ee | 610, 535) AOUG | eek ciara oped | yr terpeerdl see ists Seal crclermictaters 11, 100 61 
Saltedeal me eerie | 3, 0 OO |e eh alae aa a ean ee mA eS Ch 

Siopabtcle eS ges seme 377 Ale oie 22s sccees Se ge |tesled oat o|aese seal eee eee 
WODStOISS sees sace es ose 670,050} 187,904) 1,394,959}  346,903).........|....--2- 1, 362, 219} 348} 850 
(Crabs; hardeeeceee= sss = 70, 575) 3095) |- a.c]5 a Sie nen be oe wom nine «leis come cco @alein aaa .a| os he ees | eee 
Clams, soft. .5 22.5450! 442,650,  48,131|  636,135/ 42, 416). ......-|.-.-.-.- 162,070} 10,376 
SCALMONS Ss sahiee te weiss salen eee Wo eaetoce nies 30, 800 $4: 200| 52-2 3ne sce Berens 41,712) 17,216 
IMUSSelStaie esse cect laa aerate Ce Ree epee ee see econ etek AAAS ete 16, 970 367 
SOMMGSS Sa-see eee eee 692, 13 120 Wes aathoe, he See etic 4, 200 42 
SPAWN. sees = meee 10, 546, 363] = 22. Sua. a Aaa era 272 20 
DIVOES2- saistoaeaeocaee 74, 949) 1, 009 1, 100 LSE cscs sers| Semone 3, 063 40 

Total. ot cisicn cece 16, 135, rs 768, 836) 39, 485, 158 882, 175] 136,155) 10, 809) 26, 669,546] 870, 229 
| 

Item. | - Lincoln. Penobscot. Sagadahoc. Waldo. 

| | | 
PERSONS ENGAGED. | | | | 

“Number. | Value. | Number, Vaiwe.| Number. | Value. | Number. | Value. 
On vessels fishing......... BS Alas eae Bes ‘eaelales orl wee aaenens latdio sot Be Va dno che oin.apel| SS ore 
On vessels transporting. . .| A eS See Ee Leeper Cooks tee ie pee eae Stes 
In shore fisheries. .......-.- Py esa tee ee Doe toe 263 | paeeioseee Ba) pee ee 
NHOLeSmMe near eeete seer cee QZ isa eciter:s 0) | a ee Djeissewiaie= 154 ences 

| i a naa ren DRL a Tir wT 
Mtl cael he te ee ie cee ee O68): ses sees S08 ee ae 

INVESTMENT. | 

Vessels fishing: Gasoline. - 17] 1S82" 700) ssene - fecucits Mle. dest. 2eclctes ease: | eee ee 
Monnazereesseessseeee 164 eee ole eee [oe seeee Zope [nicest dese|osssS scene eee eaae 
CONT egies aed el RR eRe, TAA UV eeeeel Bee ce Sy | aeBas Sade ee Rees asec Ws 

Vessels transporting: | 
Gasoling ye tees 2 A QOOH ASS Soa), et ee ee eee | cea ate 8) $18, 800 
TonmMages/f.0 0 doce oe VG) 2.5 ate clare kote Sie cra cee ons | Seeecemes enone 69 OS eee sje 
Ouitiitee eee emree nes ee ee cee UGB |i coo one lncw Asians semenaers ee eee eee | eae eee 2, 225 

Boats: 
Powermteee pans 298) 73, 010. 4 $600: 136) $28, 140 56) 14, 075 
Sail, row, ete.......-..| 410/11) 440 39 1,550 162} 4, 890 186] 10, 054 

Apparatus, vessel fish- | | 
eries: 

Ofteritra wisieos cesses 1 HO ieessee Spock HSM e Brees Se 2 ak 5 |e eae a 
TUINOS ANF eA an es nell ere nae Te 590 oe eco t Ses eewe cece eel eecriiseien late se eee eee 
Seines.2 2 ee ee 18}),- 25,500) 552 cise) acecitesic| tee c sc oclcaccme see eee ee 
Gillin ctsoe = ae aes 15 00) ee ee eee eee or ceric leona ERE ee soa saocadan 

Apparatus, shore fisheries: 
Pound nets, trap nets, 
ANGIWeITS ere eee 25 

Lines, hand and trawl.|.....:..... 
Gulletssee. 7 ee 759 
Seinesmreree sn Soe es 18 
Bag nets and pocket 
TIO US Sere tees e econ 16 

Ky kemets: vet ssecceee 41 
IDip nets see ese 4 
(uobster potss=ss.seeo. 16, 366 

EE ee ee ee ee aes «5 



FISHERY INDUSTRIES OF THE UNITED STATES. 135 

Persons ENGAGED, INVESTMENT, AND Propucts OF THE FISHERIES OF MAINE IN 
1919, By CountiIEs—Continued., 

Item. Lincoln. Penobscot. Sagadahoc. Waldo. 

INVESTMENT— Continued. 

Apparatus, shore fisheries—- | 
Continued. Number. | Value. | Number) Value. | Number. | Value. | Nwmber. | Value. 

Eel potsand traps. . ..! 43 $75 30 $60 289 $546 $115 
Ottertrawls........... 11 fst 0) aes se 7 HOU | ies Se RS Sel = oho cim 
MNOANS) led can. nn nen 25) Se et om [eseieee ela teat lecte ca ste alloc. tebalnn Soci 
Harpoons..<....-.-- Prescot saan pila) SAE Sel BE SEE Be Sees tee CWiseer ta onc) peearere 
Hoes and forks........ 738) UE Rk oa SR es 9 i eters Se erate 

Abate and accessory prop- | | | | 
SS Seen Bere T4640). 5 58 [AS24G00) seuss mee TOUT ets hae 195, 216 

Cash (C1 Bae ae Per Serer 4,000) fas cate LOSOODIE = een oe 1, D00!> 2 2 2 aece 20, 000 

On han authe eee 465, 067|.......- eT ee Bre eh 90,955)... 22.22... 340, 500 

PRODUCTS. | | 

Alewives: Pounds. | Value. |Pounds. Value.| Pounds Value. | Pounds. | Value. 
FSU EN ee aang of 2 40, 200) 296] 19,000) $400 3, 20 $85, 7, 009) $190 

Ralted oc sco-co 2k ces | 6, 800 ZO oe SE ol ce se eget c a Soroka Sie ara cc tte OEE Mae 
RINOK GGG =< oS 6 Saas 104, 700 SG eee [eae 74, 000: By 00 bon ee eee heesee nae 

MSTIPUONOSN Sac. cacse cok. 800, SOE A eee allem ee ane 16, 650 1008) occ oss beasts Se 
Catfish and wolffish ...__. | 100 Temacacteale ic emate (eee oth ee |Seoe + asl oeesactealbssee ses 
Cod 4 

resHaeec.- 9-50. NPS SOoRTIe, | 26) deGh see |uc ee 330,728} 16,079 14, 300 600 
SEA iets ee eee 3. 000) RO ete a8) otta Sorela te Pia ele Ree |e cistace an |e soone a 

Qiicli ce Sa ee iret ZC ee) a 14, 720 BST|eoec sat set lee eee 
IACI. Pee? Ee eae 52,000, 4,060 2,400! 175,650} 12, 525) 8, 000 800 
MIGNON. ooo .os's 2 ome 52, 403 Sf bBlincoe. viselsae senate 39, 950 3) 196) oe eee nal ae eecee 
Haddock, fresh...-....... 188, 714 5, 09S) sal ccs |Uue sows 32, 382 1, 187 2, 000) 80 
Hake, fresh............... TO7QKOLT| AUS .SO5 |e: oa [eee ee 309,940] 12, 238 4, 300 130 
Halibut, IPOS eeee ooo. oh Sil, i 7 a ees (8 ee 11, 040 750 | acto asiosontAlem Seer ae 
Herring: 

Tienes: 2 ed eee Enh Chr hg Pt) ca Ei 641,400} 5,011) 5,479,880) 22,518 
DIMOKOd sce. a2 ocnack: 120, 000) Ae 200 Seat ce Aeeeee <a Seco sae talc | stasis ciclisis ace Sete lagee sate 

Mackerel: 
ie: See es ee A7TORD INE od" O4O[E eee eee enn 72,143] 8, 801 8,707} 1,354 
SEY InG ts Ee See ee ee 8, 000 GSO eaerres see ete eile mee eterea le, coe cine a |lnte otaiers are cro hets see ae 

Pollock, fresh............. TC eC (Ce a 109,650} 1,773 4, 000 110 
IR OROHSH ceed c we cs cks "800 LZ eae lane coe asebeigosole cc eterine| snctse ach snte leases 
BaiuneeAglanticn.-\u 0 teens be lea y Oe 2,650) 1, 131) 4,812} 1,745 3,857| 1, 845 
Bsa et am soe cic oa cickts 139,384) 11,174) 13 8 39, 050 6, 330 3, 121 220 
Cianbsee nis bs fave) 9, 644 TGV etn ee ls See [ay fee ele 2 ee ee | a dae ee 
Smelt......... 13,242) 1,900 475) 74,230) 18,811 23,450] 5, 862 
SU BPLC 8! SEE Se A Le leet hao | ed 535 101 57 1 
BIPUP OOH ine soi cone aces us Rt Bee aa ses \eweesiys 2,777 ORG S353 cen | setesess 
(SLT AES PTT Gs Be eR Al Pee ee | Mea a) ae Se Ob ee 143 ZO ee eiacel eaceeee 
DUCKOMSS sacatcete ck ees s. 40, 500 3; SLOW Aas g-2|aoe atooe 11, 600 1 i ae SY ee 
Momiendes elses at cet 37,160 1,116) 24,000 (laste we eaemhy Ieee ae 15, 000 375 
M2: 2 a Os 17, 300, C088) Sto oe clntas tose 5, 875 BEY) eee as isa ete 
Wihtitine: frags. 3 2h e. 400, CS ok eer [2 Bes ae ee 59, 600 996) ses sads Bee ee eee 
Mhopstorseeiset see ck he o-Le 619/886) 152) 7 |o cea dt mal kos on. 147, 664| 39,739 8, 800 640 
Glsiisss0fte esos. gue. sek 192; BOO 15950 Mec as eee 7, 860 BOQ|C ey Mie feet 
fai leon Oe ee ee ”163| £3) pape 2 Shad hl hes a A ale Sa at ek ee Pee tae 
SEMBLE seta ease 34. oe 4,375 | Fes] mB alae el es oak CE |-o-2c2e-2+-|--e opens -[eee etree ene| eres 

Potalees 1 tet beet 9, 443, 287) 342,495] 71,563] 5,014! 2,185,599) 141,588] 5,582,472| 34,736 

Item. Washington York. Total. 

SE ee UNSER CAGED, Number. | Value Number. | Value Number. Value 
On vessels fishing.................. Deep os seek 1OS|es es Ae 3 T3008: eee a 
On vessels transporting. ........... 1 (| ake Se eae aS ate NS a ir hae Babli ate se sakes 
In'shore fisheries... ......52.2221-... I 26a) s 2 eos 1118 7 | oegae aeeee DOSS: sheets = 
SHIOLESINGM sree et son bck ores see Sy 77) ee et | eee Sees are | ex eyes 

Motel tn ties ge. ho a Seed: oe RG eee Y BOO ibe ee, ees 14388 | Sane e iss 
INVESTMENT. Fal a1] ISN ee LS | Re Ce a 

Vessels fishing: 
SLCAIenopet a: cs cetene seer er feces ceo ssf c-- ce coal teee= cc omel = someone 5| $1,002,500 

i Moladays Ct: Se Ae ie ROS ey | a eT eS | ee ee 662| pacts 2 |. 
(OST IRE aE oleae TS | AM SRI, OS RIS | iar Ae ol (Ee nd [ek ere ee 70, 050 

Gasoline: sr. us = ese 13 $33,500 14} $81,500 173] 514,650 
SROHMMAPOL osc cdots See ote UVG eo oes eee i | ee St 2,039) -teastictos\'= 
CHAT So tok oie Nee et | eee ie 7a 5 hee nee 13,168 | ane oetee as 91,013 
cet ey 2 a es ee ae = eis > se ee Sock ke 4 53, 000 
Ts rae Mosca sok ae ee meee e ae pele: Gecl- cua Ieema ss Bese lsodo acess 392) fact yee - 
OUT ASSSRE SER Ses eee oot 2k oi [hae ee at Lae en RN | tae er a ee ae ee ae 25, 800 



136 FISHERY INDUSTRIES OF THE UNITED STATES. 

Persons ENGAGED, INVESTMENT, AND PRODUCTS OF THE FISHERIES OF MAINE IN 
1919, py CountrIeEs—Continued. 

Item Washington. York. Total 

INVESTMENT—Continued. 

Vesseis transporting: Number. | Value. Numober. Value. | umber. Value. 
Steams Uae see Meee eve 2 SO OOO Aen 252 Oe eee 2 $2, 000 

Tonnacest eee. <=. aot 28) Ee. sees eS ae ee one osee | 28 ose Sere 
Ouphtesaiettet cs, lo Sea foeerants OE] eee [nee ce) ey eae spo i ea 2, 800 

Gasclineowssyes feat st ee a 9d 306/410 oo se fSe 2 | 165 510, 040 
TonmMaress cs: o.. -. saree AOE strives a0 ear oe to al eae D762|5* sienna 
Outfits 52242 oe 2 ee ee Go; lool: ses wee |iclecacise cf asus eee 103, 998. 

SEED eae ee ein 1 a 72 a) Ieee eee ress See te 2 16, 715 
Monmaves 42.3) <5) eae 4G) Sates see aE ws ous ares sake 2M Ae sees 
OGRE Pas sO oe ee ee as Se ee tee WE) ks Beaune Ab Sooo mnie con acca s- 6,375 

Boats: | 
POwel=t=agseccsttee eee aud: 613} 139,945 141] $38, 875 3,090} 902, 080 
Sail OW ANCLO eee ee ee 5O7 16, 550 42 4505 2, 789 83, 639 

Apparatus, vessel fisheries: | 
Otter trawis .2s2eas 7" Ret eee ee re te ete 4 330 13 2,520 
1D 7HRYeS Oa a Serta Ee Ae Maytag en TAP IAD | Seas orale cue G;450/5 ES. Ae 34, 747 
Soin ee ae PAR eee 5) DF AOU (ere soe er | seciemm ae 84 93, 270 
GUC tS = ise =o 8 eer eR, al fe ose tea 375 5, 949 1, 253 29, 689 
RAT DOOMS eas Ale SA SAUER Ae De ll En armen ere Werte eine ee 500). 2452s saan 2, 23) 
VODSUCI DOGS pete e eee Seen te nl a epee ees |S atoer Ae eerste | ei teeta eaeee 1,085 2,195 
MED SCS As yea ley se eee 2 tense eRe ae le ae POUR SN soos Ce ahera etn eens See 4 400 

Apparatus, shore fisheries: 
Pound neis, trap net. 3, and S 
Well Secs 223422. 5 ness estes 194 O85 1270) | Gera foros ote tez | ee raat 690 514, 665 

isinesshand and: Crawls. ast es lo ete eee F/G age ae Cae 2, 0041s 220 hse nee 61, 410 
Gullakersis ee eee ee 65 1,573 357 4,849 2,786 71,214 
MeMMGSs Hh 543 eed ho aes ( 4,700 4 3, 825 103 44,055 
Bag nets and pocket nets. 3u HAN |e oes | soit eee 95 8,675 
MVKeMIetS. 22) an eae oc Rees [ars ok Mere ee Se ore pe age Sean, ote al Neat 146 3, 085 
Dip metsesses eset. os 295 14 420 102 776 
IOUSTER MOtS es ose se sete enas 38, GSd 126, 630 7, 601 21, 218 153, 532 382, 258 
Eel pots and traps. -...---.---- 63 194 19 25 599 1,198 
Otterbrawlss2ssh mes oe aes eae eee ao oe Sera | Moleies selon = al Meyarmetei sate 39 1, 635 
Grablirapsie) so fee coe heel eee ee aerate eeeceiness | Se ee anaes S 180 330 
@unnertrapses 2. sco sae Le Ss Sh Sea Mets tee BUN a os ee to 80 140 
SPGanse pen ooae alee re of eo pps base lh ee cole lee BA eRe te yen tS 4 12 42 57 
LAD DOOIMS acsearle are haa estriol Ie Se re LOO|: 255! Soa eeeee 215 
JeloreeyaunKG lio) el eee are see 396 431 8 16 1,103) 1,167 
dS if 2024 =iScNOegP Npa ak Me ULM AN hI ek gt 0 Pe andl I da a ene | (Eeteets Be 24 2,500 

Shore and accessory propert,;-.--...|..---------- 656205220) oe eee 15,585|25 92 232528 eee 11, 864, 571 
Gashicapitallaas Ss ye ieeet corer eee eee ene 222; 100|\ jose ese 2) 000/52 Sasa eee | 1,029, 707 

Votalst § =e saree lee oer eee aE See ee tb; 763, Oso ae sts 5 een 199 0085.22 S25 32eee | 17,544, 969 

PRODUCTS. 
Alewives: Pounds. Value. Pounds. | Value. Pounds. Value. 

reser es. xe koe Vanes pe ee a 147, 650 CePA ile Me tS mle fen dia 580, 811 $7, 455 
Saltedinen sao 2 seth Dime AU i ted eae tally e At SiR Ba) ARON IDS ene 6, 860 176 
Smoked ccs swe es ea 24,000 SRP RO. NPS Taam Te 352, 293 19, 606 

215 (chat) aT epee Steg NRA bed a Lil ec P cha |p| ee oral Pt IN es 39 7 
IB ONIC OFA See eo soe eae cena Hes an ee ese eden Ny eeel eats as chs |e eee ae 44) 4 
BG berhis ht sess ees Pots Ce as SAS a eg aly SLE a A Sie wel ees repens eer ete 32, 763 3,031 
catfish ANOsWOlnSit st tae cea p es ese ea ee aes a ees eee \ 84] bl4 83,998 2 061 
Sod: k 

Iga Tipe esha ae dD See an 1, 204, 742 36,935} 1,515,730] 68,913) 13,095,145| 479, 827 
SEW Te(0 LASS Ry MER Te eur eer ee 16, 925 1,445) 6, 360 427 983, 244 62) 312 

Cunmer A ee eee ORR oe Dall Bee CAE lie! oe merece ae cee apa ek te eens 30, 695 615 
CUS Kae eRe hare ae cer bes Speke eet 15,049 253 218, 285 7, 902 1,046, 147 33, 98) 
TSG] Ae RU th Wien Given pal eel ied 18, 309 2,125 12; 000 1’ 680 305, 050 25, 249 
A SUKoyb a OWS) ects shee eae pa AA Se oar met B 2,740 251 86,911 3,377 469, 594 22,227 
Haddock: 

Bresh: joe aR of iy feathts 142, 085 5,522| 1,036,774| 34,958) 11,124,411] 332, 215 
Saltedieee tec lien tosses a. SR eens ee US Se eee ee 73, 400 2, 812 

liake: 
reshit (huss oe oe) ne Sees eee See 140, 278 2,862} 477,910] 19,710] 16,108,575) 329, 227 
Salted tetst) 28 ede ee es 4, 30€ L6Gj¥e bs sok A oeeet se 5, 060 256 

Halibut: 
Bipesh sc Wien ieine 90 See cae 53, 345 6,422 20,930] 3, 600 217,476 31, S41 
Saleed ens oa Se ee se IE a ee [Eee a ae | eee UE Seer meee 1, 00 380 

Herring: 
Breshys We vo eee 8 Pete SN 39, 893, 181 TSH O04 I. re eseeeiealt | ss eee 8&6, 6; 126 455, 604 
SUELO | 5 Sa ee eS ir 6, 200 LST sasscese sctilosceceses 200 187 
Smoked. 2 il... vei eek 12” 550 815)-psseseneclss Seeeese 16 550 6, 715 

Mackerel: 
Hines Mee lo. Sede Abe De ee ayy | eee, a (1,000 5, 280 593, 506 81,428 
Baltede ore 20. fo sgse de cae seller occu s allsacc ae mee Meares oe sees a aeeee = 8, 00L 5 

Pollock: | 
PES Tie eet eee te Sa 638, 680 12,657/ 252,880} 7,784} 5,597,163} 118, 487 
Salted. ete scenes sseassrcase 25, 100 2,095 2, 060 100 34, 800 2,440 



FISHERY INDUSTRIES OF THE UNITED STATES. 137 

Persons ENGAGED, INVESTMENT, AND Propucts oF THE FISHERIES OF MAINE IN 
1919, By CountTIEs—Continued. 

Item. Washington. 4 York. Total. 

aes a es — ima = : =t 

pRODUCTs—continued. | 
Pounds. Value. Pounds. Value. Pounds. | Value. 

Tasca CTV 85 SESS RS gn Sg | A 905 $14 17, 322) $245 
Salmon: 

AVL EWG) 1 REELS ae SR ene 1, 280 Saal ieee sae as bas. Soe 20,610 7,926 
Kamp hainkye-: 3.5. bcc eee B10 (14 Oy Sere wi I AS 310 62 

Sale SCR eee So eee ee 4, 000 390) 446 53 414, 455 28, 393 
Sharks... ....- Sete a hei seltn. oo cet hie atharat Gc e-ciel| on Se setae 1, 845 54 39, 747 S84 
RaiCer Cnet ste sen Jase 8. a Seema peepee ae AN SE ee iene hall plonsataserle 2, 385 47 
(77: PERE, iO RR eae coe 36, 300 S, 226 8, 000 1575 523, 967 94,496 
Sbriped: bass:..2-........... 7s EE eee Be SA oo Sides el Sete s Ca ao bet 592 113 
SASL (9 NO ees Ree line opal t 2 3 a PRS, oti erate eereratoeta Eker ciclo ts ® 8,129) 1,714 
RUDI: Cr. o's dened at eee DI ee srw cinching | oye SEs aes esl ate preempted | Rs or ote 143} 297 
BHGKONS -£0 520-2 oo o- 2 dees cee Se eee ee ee Ee] Ir teas oc. Oke [Sa eee 110,400 11, 852 
ROL OTSRee sor ccc Aten ae Pea es wee NA ol ee. 90,102} 24,379 424,913) 104,734 
“LEVEN! a Re eA eee eC rea ae a [a eens ere eee Leah es 14 2 
RGM EOUS os eae fore dao ea ees 5, $25) AGB): trseceeeall sects c 147, 160 4,511 
UM ia 2 eee 4 Se ee Peas © ae Pee eee et Se ME Ie =| 2 crchecene es eel Clearer tre 31,909 2,040 
Whiting: | 

BOSH 2D -s taste eos aoe { 3, 333] DO ras setaben al seere teee s 654, 970 4,727 
Se Ged a5 etre rene sae hoc oH Se ee eel leek albo less eee |Leesiee Se | 3, 000 90 

SSCINITCL Shed oyster ted tecis sh nieae viciaes 1: Citreteie Bevo ao be einetactre + (Ber senteb ced baa. s ace 377) 4 
LOTASUGISE chen xia se Stee wrseteraistiee = ays fate SA9, 306} 206, 420 493,000) 128, 760 5,545, 884) 1,411,548 
GPS DS En airtht 5 ach ci sine ates - Pee er, Serial secret © nes woe choos allt SEE SIS | 170,575 3,595 
Clam S¥SOP bss on tccricle< somite ccs. G51, 910 43,365 12,600 2,770| 22,105, 734; 163, 209 
Sic UL VEL. oS CR 2 a ey See 2 Se a ae VA ye le ree eae ee gee 372,912! 31,416 
AVIRA ra tet ac, he: em Sime mc a steinl [nig soa cine AMS all are Ae ne SRA ciaiere-aroterateteil Crna ctetorm sie 416,970) 367 
Moneues aintkeheeks..<-i----- = /2-'.l 200 40 5, O00 150 5, 200 190 
RUST HOS CARS boars it elalcinin aw whale - 2:0 1] ee: Sat |e em 5, 212; 96 
Soh iihe ya: Ry ee Ree Seer | 29 1 7, SA7 386 18, 857| 778 
MMVRTS = aces AE oom 255.5 4.0s- Liste tebe 17,025 391 12,075 186 112, 387 1, 712 
LOLS Arter) 2 Oa ese ae Be a ET 3, 790 375 4, 875 520 5 8, 625! 895 

PTR fsa eee eit he oe os ot de 43,919, 195 520,561] 4,328,218) 312, 592) 147,958. 3: 2) 3. 889,035 
i | | 

£211,725 in number. 512,085 bushels. 51,150 gallons. 
2 210,573 bushels. 41,697bushels. 

* FISHERIES BY APPARATUS. 

In the fisheries of Maine in 1919 pots ranked above all other forms 
of apparatus in the value of their catch, with 5,793,784 pounds of 
lobsters, valued at $1,432,004, and 247,950 pounds of eels, valued at 
$20,480. Lines ranked second with 32,992,588 pounds, valued at 
$978,134, the principal species taken with lines arranged in the order 
of their value being: Cod, 7,432,231 pounds, valued at $397,322; 
hake, 15,230,183 pounds, valued at $309,878; and haddock, 3,857,610 
pounds, valued at $129,678. The yield of the pound net, trap net, 
and weir fishery amounted to 76,231,256 pounds, valued at $452,146, 
of which 74,043,982 pounds, valued at $362,339, were herring. Otter 
trawls taking mostly haddock, cod, and flounders, yielded 9,316,245 
pounds, valued at $296,356. Various species were taken in seines 
to the amount of 15,626,164 pounds, valued at $220,530, and in gill 
nets to the amount of 4,283,308 pounds, valued at $156,546. The 
catch with hoes and forks, consisting principally of soft clams, 
amounted to 2,122,704 pounds, valued at $163,576; and that with 
harpoons, consisting mostly of swordfish, amounted to 452,633 
pounds, valued at $106,499. The combined catch of all forms of 
fishing apparatus employed in both the shore and vessel fisheries 
Rhounted to 147,956,369 pounds, valued at $3,889,035. 



188 FISHERY INDUSTRIES OF THE UNITED STATES. 

The following tables show by counties, apparatus, and species the 
products of the vessel and shore fisheries of Maine in 1919: 

YIELD OF VESSEL FISHERIES OF MMXINE IN 1919; BY CoUNTIES, APPARATUS, AND 
SPECIES. 

Apparatus and species.| Cumberland. Hancock. Knox. Lincoln. 

Otter trawls: Pounds. Value. | Pounds. | Value. | Pounds. Value. | Pounds. | Value. 
Butterfishs: 2 —. | 25 BO s{i.c 2 bee Steere 
Catfish and wolf- 
fishers. =: 45,660} 1,241 

Codes Tes. 5. | 1,389, 051 | 59, 729 
Flounders:..-..-.- 67, 301 3, 088 
Haddock.= 2 5. . £ 7,001, 906 | 196, 054 
Hake. tees... 52,262 | 2.144 
Halibut -- agsese5ec 46, 207 7, 856 
Rollock Be esse ee 64,940 | 1,560 
Sharks2)...2/322 0524 19 1 
SLUTSCOM See ose 784 207 
SPAawD. 285. 72.2 i 150 | 11 

Motels ee peor 8, 668, 305 | 271, 897 

Lines: | 
Catfish and wolf- 
fi Shite Sees 5, 815 152 86 | $2 649 | 25 100 7 

Cod— . | 
Hires Ue ee 1,384,643 | 59,534 | 285,519 | 6,908 505,993 | 17,025 69,484 | 2,683 
Salted secretes \seteacseee pacer cs 951,000)! 59), 660). .25 oo 2,20 ls og oe sec cle cee ane Ga eee 

Gusks.-2ai Se 25.22 483,865 | 17,310 1, 816 29 | 21, 129 562 13, 936 497 
Flounders........- 5, 823 95 30 1 | 286 6 123 
Haddock—- | 

Rineshen 3 i | 696,608 | 19,616 14, 920 73 320, 181 9,813 |. 18,080 482 
Saltedaes.- 25). fee nc |Seenee ee 73; 400:|° 2i812 i) 0222 cece ol yee doen cc |saee LL eee eee 

akete tees. ae §39, 392 | 34,380 
Halibut— | 

Hreshisescec =o 34, 353 
Saltede 25252 [Bee asec cee 

Pollock— 
Intreshysene aan ee 146, 531 
Salbed sisi SCE eee 

OSE fisheries 14, 332 
Sharks’ pasos h22 1,82 
Skates 188 | 
SOUNGS =: We tes Surele pose. | 
Spawn 7, 240 | CST ELMER NE ea Ase es 122 9 163 8 
Livers 24, 893 454 )|l Piensa eo 2, 413 32 4,375 73 

otal shee 3,645,510 | 142,849 | 1,491,126 | 73,653 | 1,915,118 | 47,036 250,396 | 6, 886 

Seines: | | 
WMllewiveses= us) 4. 3, 800 Bb y epee ets Al ee ees Jetsam stick ears |ecyere creep 5, 000 39 
IBuibenashwes tes a5 | 628 | BON sae ee aye ce een 153 LD | s.0 ook cote seers 
Cod peri ESS So Be PA Dy 1,934 83 | 612 26 

EVORTIN De eee eee 3,167,907 | 31,542; 776,500 | 7,655 
Mackerel— | 4 

Hnesh= sere 25,488 | 4,004 11,214 | 1,650 20,126 | 3,239 98,344 | 15,029 
Saltedti si Lye! 2 Ree ie aS Eat Lae SRS I RAST RN ln Lan 8 x Wag | sae 8, 000 650 

Pollocks i oteecen 139,094 | 3,342 | 283,580] 4,928 725,592 | 12,513 85,561 | 1,545 
Salmon, Atlantic. - if 2 | ahaae na Sars eee nsec ol seqedae sees | aa Seeeee Ose eee eee 
Shadec-ai¢ iva abe 9, 368 695 68,286 | 4,140 118,343 | 2,229] 103,336 | 6,440 
Sharksee sii a0 =n 5; 275° | 1 OS eee sees fa ee 310 Qi). nicotene 
Smelt Shee 16, 422 TOGO" hone ae ace het Cae alae See eae aes Aree Pete oh 8 LSoos5ooc 
Sturgeonee 2. eee ek 202 LG esfotiewe se sa] ETC leet ae SR ll) A 
Winfree sees ee 2, 065 TGs ESC eter talon eee 11, 100 61 400 4 
TGIVCLS Sete ae 1, 023 16 1, 100 13 | 650 Sita. aa eee |n-2 2222s 

Totals! see ee 3,371, 299 | 41,465 | 1,142,724 | 18, 474 | 1,906,249 | 26,318 | 3,128,645 | 49,497 

Gill nets: 
Catfish and wolf- H 
HSS a. ots ex 978 B39 | ppSosdete oa Obie ae eek crn cmap sajate 9 laraic oa ets ae ee Jececeses 

Cod—Fresh........ 543 4253 |") 926600 so. st eS PRES ss 11, 500 345 
CTISK Ren 1, 620 103 |benwigdsesy | aodes rs ee eRe ee eee pssooece 
Elounders.-22. 22.2 2, 690 10) SRSA |e fe os a foe menis Seen ee Re atc occ -: 
Haddockesssssec.: 164, 591 AEB AGY | eerie etic she (mien ereagoeme ste pee es See 1, 230 38 
Hake pen ters. 37, LOT) Miea4gs | eae oe eee one Eee eee Nee a 1 = "9950 18 
Halibateseoseesse 18 | 2) ov atid sicatalll ceeeee a Al eae ane | 2 oy ergo | ctretetee 
Mackerel.......... ee46 3115.) 16x01 | ime ee tees ea 12/500) 711, 500)|hce sees leeeeeee 
Pollock: sseceer oe 626;5359.,| > TS: O82s teat = Zoe wes 41 pe epseeien ete eves aes asa an 1, 450 27 
ROSH Sheet ee eee 55 2 
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Sprores—Continued. 
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Yietp or Vessext FisHerres OF MAINE IN 1919, BY CouNTIES, APPARATUS, AND 

Apparatus and species. Cumberland. Hancock. Knox. Lincoln. 

| 

Gill nets—Continued. | Pounds. | Value. | Pounds. | Value. | Pounds. Value. | Pounds. | Value. 
SNC. 1 kaso 262 $23 || sin< eth Bia | sas 8 ats Ste Mactan rats lasate llntcte are e\m p wl (oierieserate mie eral Te Re 
BOATERS  soetiaenc == 5 4, 150 LOLs Seseerenens Greta tet, |e ut tenlenicttiall lo nrle acm hice ee Sitaatatsls ol ptitatmmera 
BRMNOSE 208 Jo sce 5S | vy (a ac 2) Boi ee MO et PSA ea, yn 
Sturgeon...:...... 400 SAF | re i er ee eae en is mala leelofesnnele etal t cc em eee 
bobstersos/.J..0.-- 50 Oho tek Po oe ina sn a (RR Ss ee et me” | eee 
Spawn i ee ee 1,110 A es Ka | I ct tete [fae oo hewisel| mab ele.see dl cwosbttnise dba bans ate 
LOS ae 2 5, 906 LS eet ae cre | aad ek hora be sine © orem (roe moe ae | Dee mat 

Motel #es so... 1484: 710) MBO PPABY | ete ac-c -~ 8] seo ea 2,500 | $1,500 15, 130 $428 

rpoons: Swordfish.}| 305,200 | 73,963 |...........|-......- 27,000) |" SO S40 or. teed | ea aa 
Lobster pots: Lobsters |..........-|-...--.-- 14, 845 | $3, 750 ASSN25) |) TL2 5098) | Seteccme tooo heec eee 
Peltor Pont SCALLONSS. oc enaemaae be aera cor | eae pee acne walercta 12, 968 5S B40" [ao 5.8 she Gas k Fs 

Grand total..... 8,776, 762 | 309,153 | 2,648,695 | 95,877 | 12,590,265 | 369,973 | 3,402,866 | 57, 071 

Apparatus and species. Washington. York. Total. 

Otter trawls: Value. Pounds. Value. | Pounds. Value. 
Ruiberkshian ass er csoee ces tearm Oo S| ee 2 8 alee ccs assed aece se sets 25 $6 
Catfish and wolffish 45, 660 1, 241 
God). ih efecs 1, 389, 051 59, 729 
Flounders.... 127,030 5, 029 
LB TTG 0 Kel Go S58 Sa Oe ae ae ae ee 7, 001, 906 196, 054 
LEC igi ts ee AS ee ee | So 52, 262 2,144 
LESSEN OTE Spee See oes Roe eee ee EEO Seas 46, 207 7, 856 
LECT (G'S a Pen) Pa ge Pa ee 65,210 1,569 
RSH ATS eerense ants aire rm Set ee pee ar eet 19 1 
MULLER eee ee ee ses | aes! 784 207 
PAW lia ss cajccmiat s2ccesoosesceo|--ren. th Oe 150 11 

Ota ete eee He ee at eS 8,728,304 | 273, 847 

Lines: 
acta ANGUWOl MSH ess eee Lecce | cok bce sce | Aen 662 ia 7, 312 197 

TONS Aa ie a 270,390 | $8,278] 1,045,546 | 44,994 | 3,561,575 | 139,422 
Baltcdiametee st ct teen's 500 BOM so et leary 951, 500 59, 720 

(Clic) id eee 11,040 | 275 208, 076 7,519 739, 862 26,162 
HIMNMGETS oo cael e so eke Rosse she 4 240 | Tl ee BOS enn Meesesac eset 6, 502 105 
Haddock— 

Miresha sat theres what 18,075 688 $29,952 | 23,236 | 1,897,816 54, 569 
LOC rs arta 23a sc oti ceucteell s San See aL eee. ole A et ee 73,400 2, $12 
Hakata oth ono bee ccuure 17, 643 651 385,266 | 15,797 | 2,343,032 71, 206 
Halibut— 

Wipes les Steck aes ee 74, 697 11, 964 
Salted iff 80 

Pollock— 
BOSH cihes oct. + eae 476, 067 10, 810 
Salted CA) 195 

[ERORCLIS EID ates Sette sien ee ag Ny eines eee preteen: 16, 037 225 
SABES eA ees ate ee eR ae hero tee Sle Pee 2, 826 70 
BS ARCS see a Some cre et Om SLT ARE ROR MOU EE Oh Sika me AR -Miey es fle Ae 188 3 
STS eRe ae Annee Merge rece a lage 8 SI GE (e's Pet ee eat) Ba See, eee 120 1 
RA aie eames oe oains ae octets 29 1 7,529 389 15, 083 650 
EIVOISRER CS Eee meer ee oieeetens 25 1 11,125 174 42,831 734 

ATER soap i et cee ae 375,752 | 12,641 | 2,539,646 | 95,940 | 10,217,548 | 379, 005 

Seines: | ; 
eS LS sere oe ae ee AI Se eS ee et oo. acl seers 8, 800 84 
Ta] eee Sa ee le ae a aire) PST a i BEN SE SRR 781 95 

EA Saas SE | [ee ae ee (ee ae Ee = ee ee 2,546 109 
IGG ETHS 2 pe ae os oe See 2 oo SAS S| Ce See pedl bret orks 20 1 
PE Ghee ee eee ees eee | ae Beh Bx eae | oe oon ee 25 1 
ECAC e re ee neita te occ cnae 3 sae eae ene [dato see [suntan etoa| bake Se ONS 116 5 
BING emcrses ctu este tS 2, 348, 400 eS a | ope a 10, 150, 149 82, 989 
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Yi=_p or VresseL FIsHERIES OF MAINE IN 1919, By CouNTIES, APPARATUS, AND 
Species—Continued. 

| 

Apparatus and species. Washington. York. Total. 

Gill nets: Pounds. Value. Pounds. Value. Pounds. Value. 
Caifishantcwolmish isan eee aac see ae as |e 79 $2 1,057 $35 
ad —— 

Bresso ea 4 Ae Soo Be TA eee er RE Re Aa 165, 130 7, 100 719, 883 30,105 
Salted: cs eet SB et cece eee | eee ere 4 300 "397 4, 360 327 

OTe ee CR PER Wee Glare ele EL 1,145 42 2,765 145 
Wound ense esas Sosa eek a see = Pee eee Scere = 271 7 2,961 67 
Haddock.2sonie. ssn has ose oees sees mst eecaleeesas eset 47, 226 1137 213, 047 5,731 
Elakenih Bi ies SB Se Ses ee oe Sallisee 2 ee 25, 169 1,032 63, 226 2,499 
Halibites tiene ose so -eei. te eee ea beers leat U5n2 GaSe OR erceres 18 2 
Ma elsenoligeen ss scictee® 2/5. Seat Nb oe a eat ars as | eee pe level ote tere ait teal caps era patane (ole rors 58, 615 7,011 
PollOGkee os ee She eel ie ato a tas 104, 960 2,628 732, 769 17, 687 
ROSES Tea ect ney Rte rapist a el | te areas Seeste | e eaeae | ELS ioieye bic erate (eiatotay esta ter 55 2 
hase ce etek tophin sss ce eee [Bees ees acral enc eetote 446 53 708 76 
Sharks Chee ese BU eee Ge eS aes Kall Sate area, 690 21 4, 840 122 
SEIS) eres cSaFe asec ieee ereeeee rs ayers ne ele eo eee] eee eaeve cs = ice eee aetiare atetatorall Siete evararehetane 55 2 
SHS COI a. oe SS tse EE eee ae eee eaten at ee Gb aac process 400 47 
LEN OSE Aen beni ee ee AA adie cereal ant ocks 50 24 
SOs Wisc Corea crciclaee iter ei Rall acy hae eeeetel ements era 318 17 1,428 51 
TGUV, CTS Sih ee syn SO Sree eee eee acters ee bere el eens ee 950 12 6, 856 118 

Motels assseestee tees e225 kee eee eerie 8) reser ge ae 350, 744 12,378 | 1, 813, 093 64, 551 

Harpoons: Swordfish....--...-..--- [fe fda 3 oS ert sls wi MS ats se 83, 302 24,179 421,502 103, 982 
Lobster pots: duohsters2. v2. .-5.-- 2 el EES Le as See ee to | Se ene Sere | ately re 62) ¢ 270 15, 783 
Dred res “Scallops xc ce ssaiees eset el See eee ae lo eee Siero ane Se, rere Wi aeed sl. Ses 12) 968 5, 349 

= SSS pap eceRret + Sian! ao ee 

Granditotalae ss 25s- = eee 2,939,152 | $25,386) 3,910,962 | 133, 55. | 33, 368, 702 | 991, 016 
if 

YIELD oF SHORE FISHERIES OF MAINE IN 1919, By CouNnTIES, APPARATUS, AND 
SPECIES. 

Apparatus and Cumberland Hancock Ikennebee Knox 
species. : i q ae 

Pound nets, trap nets, | | | 
and weirs: } 
Alewives— | Pounds. | Value. Pounds. | Value. | Pounds.| Value.| Pounds. Value. 

Fresh........- 1, 125 $6 §0\.68671/5 $3, 1289) 22 aes | oso Ayan ee lek ti®s Stee 
Saltedte t455 3: 32 see ac. ee cae 60 (oye ee || Syaye\Ste core ene eta ee | Sebeee ae 
Smokedleie. 2 s|. See | aera 34,373 PASTY fal (aes, | eR 55,670 | $3,340 

Bluefish ..-.--.- ye 39 (NERA Eben selene oeeo se poe se snes peer isc|sxoonasas seo! cooce 552 
Bonito. ss 25--- 44 | AE Se ponceeans Ieececticste| seetse sone) Senet ane) eee eee eee 
Butterfish......-.. 14, 507 15312} | 5. side cehieca|tetciscass fence gece «|S aaa~ams | aemccices eee eee 
Herring— 

IRreshisees 22. = 197, 420 1,974 |) 2059025400) |@1105086) 22 222 =o ene 8, 858, 600 36,765 
SMOKCG Ge =o2loceb ae Sa-ce| seme cee Reto ce rine Kkienienee | ae esselsoerece = 23, 000 1,700 

Mackerel.......... DIS NBS Wi eA ODT [hoe NC a SN ae ae |p eee 9, 121 1, 187 
Pollock gee. 4-25 -< 426, 957. 8, 94 6 | 
Salmon, Atlantic 954 
Shad age. 2 eee 9, 302 
Sharks 5 = oe ek 2208 16,477 
SMG lbs sew apeie ae eral tenes ene | 
Sturgeon.......-.. 1,016 
Rautog! sche 14 
Pune Meshes 4,089 
Whiting— 

Wpeshwecn!-ios. 466 608, 470 4 OOO Et eased I or afejovs,a te leineiale)aceiels fia/aiaialeres\=i] ace Scere es eo eee 
Saltedit. i 2.2. 3, 000 O0t le ce. eens aeaeaBnc|lelssdssooe | oie .e niet) ofeie cco see Sel eo eee 

SQUIG= s.oaepess2 377 Ae ate een feeeehececipetee eels | ojajasnintaiort| ow inhu Sn erent ee nee 

Totals sate eo 1,397,477 | 35,728 | 21,051, 820 | 119,097 |........-|.--.---- 8,952,391 | 42,992 

Lines: | 
Catfish and wolf- 

fiiglaiee eee nen 99 859°") LGBT Nhat ae oe wel aoe ck ecioe ill eee 
Cod— ‘ | | 

Wreshy se S223 1,276,020 | 54,905 | 1,979,108 | 52,206 |......... |. es es $56,078 | 21, 853 
Saltedds 20. 22): sate stesenlescseeoes 3, 959 SOOT Meme aetenistete aces 2,000 300 

CuSsk yas ee aeeees: - 79, 116 2,776 111, 956 IOP eae akcor una mee ae, 51, 620 948 
Flounders.. tel ee eed Peto te 7, 800 ADA Peete cicihseiee eee 5 000 100 
Haddock#a=-2.5.- 577, 269 | 15,939 B64 SUN | a2 fO03 0 | Beeman. see eens 361, 270 15, 040 
Hake— 

Rreshese2oee 1,115,037 | 45,045 | 9,525,075 | 147,450 |...........-.-.-- 1,505,565 | 26, 557 
Saltedisssecenslsaaeeceeece| some celles 260 TOON ce cig aan eae 500 75 

Halibut. Ssesceeens 3, 844 663 17, 380 25960" Ee miciesceiena se amicie 22, 275 1, 522 

———————— 
- 

ee a 

—_ so 

ee 
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Yrevp or SHore Fisnerres or Maine IN 1919, By COUNTIES, APPARATUS, AND 
SPEcIES—C ‘ontinued., 

7, 358, 416 | 459,683 685 | 36, 836, 463 | 786, 298 

: |" — a 
panbeeping an | Cumberland. Hancock. | Kennebec. | KXnox. 

ee | | | a | Lines—Continued. Pounds. | Value. | Pounds. | Value. | Pounds.| Valuc.| Pounds. | Value. Pollock, fresh. .... 127,244 | $2,637 BOE BOOM tp AUB. |p en fee eh as 324,304 | $6,422 Rosefish 1, 230 18 
= 1:6 )(: Cpe a 
SOT biplane a sl 
Boungsee 2245.0 °* 
mpSawh. fs... 22... 
Miverses 82 i2% it =.” 

MOuaLee 2. Ft 

Gill nets: | 
IGWIVOS SMOKOG? |<. eee ee aye Sco a, | SACRE tebe Ee age 15, 000 | 900 Cod, fresh 637,735 | 27,331 | 360, 600 Eas OP VE Ags iy ik I Fen be! eb Ren lea elon Flounders 2, 000 MUN eesteics nens « Mota re ae ek wn ell og a a | ee cS CR set a a Haddock: 00.52. 21,000 TAA Ae sr ee Soe EA Bei ON AO eid a MD clcauicacke 2): ae cA ee igi ed hata (renee ea cre OP 15, 009 DEO Ses cok See ate We tte ke ee ee (eae ene Mackerel.......... 37, 895 SY LENAS | AO a ate ie Fey ek SE Dat rl Ae Rane oy bec 9d Mee atl 1510) 10\s) ioe a Sel ee RCE Raa Sel AEE A 10, 000 1173), | aes Se | HE 8 etl OE AE eee eRe SHEL ES Ss Sarin Seam cas ante Rane OO 0b Bin a Ga ne GSU PSL, S05 scores caer en. Noe Sburgeon 22120... sei nisisinsis|> anime = | 2,000 GO) eens cok [Saba | a er ee, GAL hae noes 
Dotelecec cok Mey 698, 630 | 33,987 |___ 387,600 | 9,090 | _7,280 | 1,365 15,000 900 

Seines: | | Weming se 252. 24, 745 | 247 500, 006 A OUD E |. Se eee Seemed eee ee Mieakprele se see. | |S eee reas a 5, 000 10k (Sear al ene Mien hie arog] De Se Ballgcie 2 2) 2 518, 197 10, 831 69, 000 LSOSOS| OF tock ayo ae tts a See L et toe NS) LEE heap a Sig 8, 100 216 10, 000 (A, ep eel Be Tees 2, 500 200 ‘SHTTLSH Ae ae Oe Mg 119, 780 10, 780 11, 400 TR OU))| Shier tae lee eee 63, 600 10, 150 
Motels. <..) 228 665,822 | 22,074 | 595,400 8,280 |.........|........ 66,100 | 10,350 

Bag nets and pocket | | | nets: j 
Pumlenpe see ener, las! Dh ns ee ore, 8,785 |~ 1,615] 1,350 5 pt BR ele das BROTHCOUIES ie See Sha Smee LA nN SACU ila Fy date | See ee 26, 560 CALS ee se ee a 

Motale tio, i oe Cis lex), Lat 8,785 |_ 1,615 | 27,850 Natl W385. | Sobae ucts aoe 
Fyke nets | Eels 

GO Rae ae kl eee Suckers 
oe: eee pemedaey re Tomcod 
1} 16028 =o 5.2 eee oe ee 

Total 
(160) | 22S 5 ee ee 

Dip nets: 
Alewives— . 

LUGS ce ei Re 35, 000 500 224, 200 484 
38, 950 1,947 
5,000 1,500 

H 10003) 4a A 268, 150 3,931 
Eel pots, eel traps, 
ane Se pots: 

So ETS pass Herein. 2s, aera 3, 050 350] 6,550 549 1,000 100 Dh ae Eee ee 670,000 | 187,880 | 1,380,114 343, 153 leeiewe eels eee 1,314,094 | 336,817 
ogaltiews ye teste 670,000 | 187,880 | 1,383, 164 343, 503 6, 550 549 |_ 1,315,094 | 336,917 

‘Otter trawls: tein ..  ianete  a eee eee | Maa, Sa Flounders......... 114, 656 3,432 10, 000 EAU Ua eco" Map ei 51,950 |, 3,347 Hake. . SO ae Bees COREA anne eee 850 
ft a 114, 656 3, 432 

‘Crab traps and cunner | 
traps: 

Crabs, hard....... 70, 575 3, 595 
Gunner. >= 2.56... 30, 695 615 

Metals 25<<.|.- 101,270,|. 4,210.) 
SDGAIS: thigGmey ee es 

vd oons: | 
Swordfish. ........ H 
(Punga,.Seo os ae 

Dapal. ? ae 

Hoes and forks: 
Clams, soft........ DAI GUI Sa ae | 162,070 | 10,376 PMIGSSEIS. 2 - Socee Salat o See ae ee (eer) aN ee lee cei “5 Eee ee5- 16, 970 367 So PS ae alee 179,040 | 10,743 

Dirédces7 Scallops = Sve] S25 sere ee ee | 30,800 | 14,200 To PAS [22 oben oe 28,744 | 11, 867 
Grand tota’..... 36,1 | 10,800" 809 | 14,079, 281 | 500, 256 
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YIELD or SHORE FISHERIES OF MAINE IN 1919, By CoUNTIES, APPARATUS, AND 
Specres—Continued. 

Apparatus and species. Lincoln. Penobscot. Sagadahoc. Waldo. 

if 

Pound nets, trapnets, 
and weirs: ) 
Alewives— Pounds. Value. | Pounds.| Value. | Pounds. Value. | Pounds. Value. 

Hresherees< se 9, 600 $103 9, 000 $150 2,500 $50 7,000 $190 
Smoked.:.:: 22.2. 24, 700 OOD: seekrgete Fal ena tes 3 74, 000 5,00 )'|. 3.2 -5-2-a See 

Butterisheerse ne. 800 SOF Sere ee eae 16, 650 15538875 S222 ae eee 
Oleh os oe Se A eE peeSeras- a5 seusaecs aiSeesoa eee ae 900 54 2,300 120 
GIS See ee ees ee Bee yA. Se] ene esl oer tree ee cee 30, 350 22045 (0200 28 coe 
Herring— 

Rreshee’ 22.5.5). 1) 446.7503], (QRG45e\.. See Mes ee Ik 581,400 | 4,411 | 5,479,880! 22,518 
Smoked. ---:2 120, 000 A200 5 Et Se Ee ea See oa ee 

Mackerel..........--- TAR DAN Sy 1543 1u eeame ares || eae 72,143} 8,801 8,707 | 1,354 
POUGCKMeT ors sa serene aye, hal Be yee alee |e ae | 8 Oe 97,400 | 1, 463 4,000 110 
Salmon Atlantic: 322.|25-2.s-2-=- ese aE 70 30 4,812 1,745 3, 857 1, 845 
SL evaKo hip) See eters 5, 168 OOS ES eee eet 21,910 3, 297 3,121 220 
SINC l jean ee neers 850 TOU Pees 7, Nm ae 4,935 1284 lho. ooo Seka 
Striped thass see eras |e see ace soe eens Paiaeet: Sem eemecer 535 101 57 12. 
Strinpeane aces Seeln aly Reig et RNR, clog et at ghee apa Pte te 585. 180.|20.232 Be eee 
SiibbP Olas ees eee aise anand lacunae naceceenalloachds ic 30 90)) 2.03. eee 
Suckers: sete. 254-5 4, 000 NGO) Fekete es) ee bee ye [eerste creat averse | eeeeret tetera | iad alee 
Romcodress sash = 500 i U5) PR pea Fear mln aiegecr a) bara pi Cel ee ee | 
Wihitme fresh. 2 2222)22. see REE FER CN eg See ee 59, 600 596. Io oso ngee eee 

Rotale eee tee 1,623,610 | 17,705 9,070 180 967,750 | 31,473 | 5,508,922 | 26,369 

Lines: | ffs 
@odsinesh= ss: 2232-2. $53(850)| ple cOGla eeceme eel asec 225,378 | 10,973 12,000 480 
CUSK ae 2 a8 Oe 26, 664 827 yt 14,720 587 Noo cece a ae eee 
Haddocksetes. ee 84, 692 31, 042 1,147 2,060 80 
Hake, fresh.......... 400, 614 141,390 | 6,365 4,300 130 e 
ali bDiitees seas e6-2 800 11, 040 T5750) |s2,20 =pococr:| ea ees 
Pollock, fresh. ..-..-- 171, 646 SHG esse saecloeeesaee 12, 250 310 |. 2-2ae neal eee 
Salmons Atlantiew. 2 -| 2) 423 -seee-| > sees ; 630 269 |o. 022. ore [ees ce cele ss ene eee Eee 
Sinolt mene eat es TENGOO) (R450) eee nna 51,125 | 12.784: |2- 2 See 

POtAe a sae Sie Seer 1,054,352 | 31,815 630 269 486,945 | 33,916 18,300 690. 

Gill nets: 
Alewives, fresh.....- 700 35). 0: Gases 
Cod— | 

Mreshise:ifee=s- 0 { 1045450) |. (5,'052) 0 55S tecrene eee 
Saltedic2 24245 

Cuski2-s ies ees 
HMaddock= 222s. st--=- 84, 687 
I akete Sassen anne 419, 304 : =) 
Mackerel’s) 22.5 uc. 3, 500 426) |e sobre ooee Gee notice seme al (Geen ’ on = eee eee 
IPOHOCKS Stee ene. 150, 582 22556) hc gost cl encoeete |b: see Somes | oe eece oe ae 
Salmon’ At lanticaeec|: star | seeneeeee 1,950 $32. oie cacllorsoee noe -|neee eee 
advpiowe =. Jif67 28,880 | 3,625 1 8 17,140.|° 3; 033). 23523 5ee eee 

Sharks. 522 s25 6 Sees 9, 000 180 hee ee ee a or ee Jee ee 
Smiel theta. 2 ech 5a eee Seek | See 300 io 150 | 38 |... .cseeeees CeeeeS 
Sturgeonee.c.s-t eee 900 ET) See See ael Beermer 2,192 797.| = qceceet seen 
SEUTZEONTOCis ache oon (Seen = oe Ne eee ecel eetesteeaeive see en 113 207)|. 0p eeeete eas 

Totaly <2s8e2...2 Sas 

Seines 
Herring “ 
Mackerel 
Pollock 
Shad 582.22 ese 
Smelt. cae eas 
Sturgeon 

Motalea=2 5.8 eres TO 34405 Nat a4 2 a eee ae een ers 65,400 |) 1, 9501/52 52ers 

Bag netsand pocket nets: | | | 
Sieg eee nae 16,100} 4,072] 1,600 400 | 8,500 | 2,375 23,450 | 5,862 
torre od sae eens 30, 000 900 | 24, 000 600 eee \a 2 Se 15,000 375 

Notalemea nee wake 46,100 | 4,972] 25,600] 1,000 8,500] 2,375 38,450 | 6, 237 

Fyke nets: 
LDS Se ee a mye seer) eS San oie Ameo Scat 750 15: |\.0 «a aeeeese | eee 
SOT Sep URGES pSeenae Beeeeeaee te ans costae sees sosoe lease oat 4,120 1) 030 ||.2 222 G5e ers aes . 
Suckers: a! 22 sniss <2 0: 36, 500 S On OWES kee a2 cl eae eee 11, 600 1262) | 28 ea ne | Meet 
Tomcodeseeec.-=~ sae 6, 660 200 eee eal Se aos cep loess kceiss ol tenet. See ee ee | err ) 

Totaljgaocsce sec 43,160 Setstos It A a Pl rote 16, 470 2; 367, |. sosee es eeeeee 
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YIELD OF SHORE FisHeries oF MAINE IN 1919, By Counties, APPARATUS, AND 
Species—Continued. 

Apparatus and species. Lincoln. Penobscot. Sagadahoc. » Waldo. 

Dip nets: 
Alewives— Pounds. Value. | Pounds.| Value. | Pounds. Value. | Pounds. | Value. 

Lay's |e eid ee br 600 Mita store Peat ae een aio. < c Mnleicienig wm data iam uitac,sciel,s sc city bcc Lome eae 
SC De oe 6, 800 LOM a Seatac. cases arwsscte scl aueeee ces eee A ee ay 
Smoked.......... 80; 000 PEA aaa Eh cea has Se) eg ene ee iia fa IE ener (ONS 

Motaligs= see... - sz 112, 400 ee ay eve lcew sales ciraisind cee a pales does caso oe) ee yet eed e eto ene 

Eel pots, eel traps, and | 
lobster pots: 

Glser ee wee. ome ees 3 34,509 | 2,660} 24,000 | $2 400 144,550 | $10, 246 8,009} = $800 
obsess... -s-2-2. 2 GIGIERO IED O27 ic. ca ob olnko tec: 147,664 | 39,739 8; 800 640 

Mintelicse = cco ees 654,386 | 154,987 | 24,000| 2,400} 292,214) 49, 985 16,800, 1,440 

Otter trawls: | | 
MlouiiGerg: .<.. 202k 43,585 Oy ABO oo: Boek aahaeee ee 39, 950 SLI" | aoe RE cae een ees 
aout noe pee UG DI Oh I ae 16298003 a ONOOS Pee ile ae ei 

Gti. ae | 168, 585 fa A aia al epee DOD TOs meee soda le eae eee | ae pelea ieee Spe aes [sae pe Sees a tele oan | OS 

Apeanss Pelss.—---....- 3 | 17, 500 LEA eee [bee Set ban ore a SRP eee Se ae (wee ; 

Harpoons: Tuna......-.. £780 DOSS aeetoas actos aes. 5,875 BOL (2 oat tees ON oe eee 

Hoes and forks: Clams, | | = 
SOR ane a ts ue Bie | onc oe Np EPO LE SIGS. 5 9) aio] Bee eee 7,860 Ct |e ee eo 4 lee 

Grand total........ | 6, 040, 421 | 285,424 71,563 | 5,014 | 2,185,599 | 141,588 | 5,582,472 | . 34, 736 = phos 

Apparatus and species. } Washington. York. Total. 
| 

Pound nets, trap nets, and weirs: | | 
‘Alewives— % Value. Pounds. Value. 

RP PSH Siar cacenaph cca sejeele ci «os 750 | § [eS Meee sees 214, 611 $5, 048 
(SETH GC he ree Sep tat Se Gee Re? <td AN eae ae IE ag A per se eons 60 6 
Smoked [oeeoe ewan bee oecars 192, 743 12, 909 

Bifietistwet sso se esse eee Sree | natal Bet a Eee peeps 39 Tf 
ESO eect cee ene ne tac eee SE. ee eee LB Sle ed GA eer 44 4 
i SY TLHe Ln 11S) 0 ee ae Rees A ee DRA Oy ee en ae [atoceneucice ss eran concrete 31, 957 | 2, 930 
ola Pe ee a ees Se Eee ee 126 bal eee ae rato Sierete 5, 200 | 231 
TEGTIST si ale 7, Satie ie oe Fe a SAC | YE em It 22, 350 2, 354 
1 bbe CS eee ae ae eee DONE mere eect se wareee 2, 500 250 
erring— 
(DS ae Se ee CIO Pat Ble (TOMI hes seen ele sheen ce 73, 882,232 | 355, 612 
Palted hee 5. ZO eae RL ORES oe SER? Sf aues oF aoe 200 12 
Smoked [ee caenO beet omc trices 161, 550 | 6,715 

I EVEL qt ede ee Sieh et SOS Bane eae ie Mes aap ailbaee apre at RAR Td 214, 899 | 30, 700 
Levelt Coleen oe SE ee Ee een feta cicot nee /az5cee ee 719, 957 | 14, 228 
Salmon— 

Palaabes. v= JSR err. 17, 388 6, 628 
Humpback 310 | 62 

‘SUE G bigpetis pals aes elie aa ie aa ea 39, 501 5, 076 
MARKS. Soest see et ouae ncece 16, 477 330 
Stra) Cie Ve elon ee ik Sr pig raion 13, 630 3, 345 
Striped bass 592 113 

PeOSUULPCOM, Sone ta samosas eee ete 1, 601 304 
Sturgeon roe 30 90 
SOURIS = .sc2. 052 on 4, 000 160 
‘Tautog--. 3-5. s ae : | 14 2 
M57 05 (7070 See ea eo eas ee 500 15 
Lui a9 22 ee es ee ae 8 2 ke ae ae 2. BS Se 4, 089 275 
Whiting— 

red Me 3m oper 3 aie so 671, 405 4, 646 
SEALE 7 na ae <8 RE Les feed ge 3 fe 3, 000 90 

RICIELI Re ee ere eae ee | tes sae ee 377 4 

ANG) Leta ea De ae Calbea e Si 36,720) 21611 178 Ghy|s oe sos Poca gia 76,231,256 | 452, 146 

Lines: | | 
Catfish and wolffish..............- Ce shee etn ieee se ae ES, | Oi ce 29, 829 | 587 

Mpesh 2.8. J). ee eens 2 * 932, 352 | 28,600) 260,500 | $14,717 | 5,894,772 | 196, 095 
Salted 5 2 000 | 100 | 24” 384 2) 085 

rSkeee oe). 8 5.5. en eee oe 9, 000 | 297, O85 7, 126 
TO ae GES rte: Sau 2; 000 | 380 2, 000 280 
Flounders. . 45, 400 1, 816 58, 200 2, 320 
TIACUOCE: Bec, eos ae ee igi zy 6i0 | | 4,834] 141,400] 9,911 | 1,886,394 72, 297 
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YreLp oF SHORE FisHERIES OF MAINE IN 1919, BY COUNTIES, APPARATUS, AND 
Species—Continued. : 

Apparatrs and species. | Washington. York. Total 
| 

Lines—Continued. | | 
Hake— Pounds. | Pounds Value 

nnesh: 42 e epee ceae toe nas 122, 635 12, 882,091 ; $238, 416 
Salted! dss were arenes: 6052 52 He 4,300 5, 060 256 

1S GM ob Fe aoe Ga me oe See AEE eRe ee 38, 165 96, 554 12, 019 
Pollock— : 

AreShipette stich sea seats 196, 150 1, 318, 954 27, 341 
Saltedemes2=>--'- 25, 100 27, 100 2, 195 

Rosefish 1, 230 18 
Salmon, Atlantic 630 269 
SHarkswsuseite 202s 2 geen ASS epee Sa eee epee a 1, 000 30 
Skabeswme eis feta Scie diene Cle Lk repeat eam ave 2, 142 42 
Siniclipmeye: eee Ce eases ween eens mere 166, 375 35, 684 
Toneiwes'and Cheekss: 2234. n-24¢ 200 40 5, 000 150 §, 200 190 
DPOUMAS Se. =) elect le Saree, Ae ne 200 750 | Se i ee a 5, 092 95 
SHEN MIG Seon one eeeeSearceoauacrdnlomesE = See slob oodaSallbecesactoruj|lsegaecnes | 2, 196 66 
HAIVIOTS He. cicte eesti cee mene 17, 000 SIO}. | cise eee ae creases 60, 127 823 
ODS eh eter ce ata Sek me iets Meira 3, 750 375 4, 875 520 8, 625 895 

GBo) FecH Vee See Le Se PNR ee ee ee Pea 1, 484, 896 50, 037 626, 200 | 34,822 | 22,775,040 599, 129 

Gill nets: | 
Alewives— | 

HMresh ss 3 S822 sites ese a Cee thee eee AS (See Se wee | eer ee ees (eee era 10, 700 285 
SnrokKed ek st Gis Lopes ee a Rare ore Ss ee a eee | eee me se |S eevee eats eae See 15, 000 900 

cates am GWwiOlihishy sce sees se ee ne ee eee | eetenie lee 160 1 | 100 1 
,0aG— | 

ROSH. sass hee a ee ee BAe Ves pease eat | eae 44,554 | 2,102] 1,522,118 54, 136 
Salted aes sire eae ee eee he sal iar aa | oe meee ee lee eee 3, 000 180 

Usher no eR ee Ue 8 le ee ees slslatateeia nes 64 1 6, 435 1i7 
Rlounid erste fake eee. SE ete OE a te I aes 240 4 2, 240 94 
US Eye lavorel cere ee ee eee ne A reel a ee ee 18, 196 674 125, 223 3, 563 
Flake ene oeek Sc ee 2h ae. See eS ne ee el epee | eieraieta/oaieel| ms siete | 440, 054 6, 309 
Herring— | 

Mfieshites = Scat Bn- tete 3, 009 AO pice oan | eee | 3, 000 40 
Sallited rons suceee tiene 6, 900 17) Bae eeniceal eae Sacsar 6, 000 175 

Maclean ela see sc See! © occ heen ae a sea eects | seer aee es 9, 000 1, 080 50, 395 7, 482 
Pollogk et eee Pes eS Reena nee ae secs 32, 600 947 193, 182 3, 628 
Salmon, Atlantie.....--_..- | 500 TUT) Rseeets antes ot dae 2, 450 982 
Shadsyeey 7 ae sacsss ee ce ce ese 4, 000 2O0n Re Soe. He eee ae 57, 313 8, 421 
GHarics ee 8 x5 RRL Le a Ay Se SERN ie ge eee eee Seine Se eee ee eee eo 9, 000 180 
eT ie te aap ie) PSA3500 heute O4 alee s Sein | eeereeme 18, 800 4, 158 
StUnPCOMee dee asec ne cis eee tees |e seen eee aa leek iaaiaa eereceiecias &| eeirosee 5, 092 1, 137 
SEUTECOM TOO Sats Heats eine sere cee ee te ee ete pee te | isteretiersaterciel| Stearate ers 113 207 

Motil ecc see 31,850} 4,800] 104,754) 4,809 | 2,470,215 91, 995 

Seines: 
lound arses sense eee cee eee abe mela Ars A Nes 10, 000 500 | 10, 000 500 
ET CRTING Saech one ee cee 1, 020, 000 A250 a bcscaciee awa teeeeaeete | 2, 504, 745 16, 247 
Mackerel eatin <-t onecne ae lisamacemeeced|aeos2o56- 52, 000 4, 200 114, 425 11, 813 
Pollock t sa. Ue ees ah eae [pea Soe WET Slay) be | Meee el Rg ae 642, 197 12, 936 
SHA Aces oe Seen ene ee [ee SS 5 | Ree ee era ee etera ts, astral Se eects 17, 600 1, 316 
Simmel uneasy ese eee | 700 110 4, 000 775 224, 830 29, 215 
Stuneeone s.ppoosee epee eet et eee Sean ae em ae WN 2 eae ee Se Se 50 

ACO ta] ee ee are eae ees 1, 020, 700 4, 360 66, 000 5, 475 3, 513, 847 72, 031 

Bag nets and pocket nets: 
Site) Fee ne eter eee ee 11, 005 PAGS Ei BADR SSCSSae| Sea cases 70, 790 17, 199 
Monrcod!ss 5s Wee Sere ne 5, 825 AGB 5 Jaret esl Seeeeraee 101, 325 3, 285 

ANOUMiaS Sm ate oe Sem png eke . 16, 830 32.000) | cence oeerleeeteecee 172, 115 20, 334 

Fyke nets: 
1 OS) ep eR Selig SEN se (8 a Lente Ae eel ta a lee Ry cll Sa Ae 1, 250 135 
Sim ltrs coco <b ew ae eee ase cE Gr aa | Se Sere eae eae ec 4, 120 1, 030 
Suckers ss. Cee yee res ee eee ee eae ae ep. || pee meee eee oe cree 106, 400 11, 692 
TPOTMNCOG: 2 2 preter: ee re AE SPS ed | a ec | Me ee even eros | 45, 335 1, 361 

Total’! <2 tek neat ie let Leer ooo mere oot eee ee | | 157,105 | 14,218 

Dip nets: 
| 

Alewives— | : 
MeSne fs ceo ae eee 1, S00 | G00 cekitocsees| See kot 346, 700 2, 033 
FSET eto ERR en Sens, Cert mes ay iB Poe Ee [fee isd eas ek Sete evo | hee eet ee | 6, 800 170 
pmokedes 222 asc Ss 20, 600 950) Seta seeders Ssecesees 144, 550 5, 797 

Herriner mee oa So 106, 000 Taken Nese eee eng: Alene | 106, 000 716 
Salmon, Atlantic........... 135 Nigel Caan ee (ae eh cd | 135 45 
Sirfelie Maa a ae Se eee = eens ese eee |---2+202- 4, 000 800 9, 000 2, 300 

| iy hs ieee || s See ee 
Noy ts 9 iy vice ee a ed at NO 2 188,035] 2,611 4, 000 800 | 613, 185 11, 066 



FISHERY INDUSTRIES OF THE UNITED STATES. 145 

YreLtp or SHore FisHeries oF MAINE IN 1919, BY CouNTIES, APPARATUS, AND 
Specites—Continued. 

Apparatus and species. Washington. York. Total. 

Eel pots, eel traps, and lobster pots: Pounds. Value. | Pounds. | Value. Pounds. | Value. 
Bels CR ae a ee 16,300 | $1, 975 10, 000 | $1, 400 247,950 | $20, 480 
PROUMG eae ea racke orcs tica ca oen 849, 306 | 206, 425 493, 000 128, 760 5, 482, 864 | 1, 395, 741 

MROUA ER etek. cake es dw cee ee es 865, 606 | 208, 400 503, 000 | 130, 160 5, 730, 814 | 1, 416, 221 

Otter trawls: La iy Re at Pe eR) ES = MR, 
LQM\o Gals |\gc Ee BERS Se eee een (ic hae 260, 141 | 13, 861 
RAK Gao as Spine ccc s co oo osu combat eneleeee sad EE Sa 327, 800 | &, 648 

Motalstccsi os: 222 2e eos. pass elene te shee 587,941 | 22, 509 

Crab traps and cunner traps: 
Lge Of: aH af 1a | APs ES Baro S| Dee ey sere | ME at, Aas 70, 575 3, 595 
30a Ta) eae Meet Ree cae 3a RR NS SR a eS Aheoe case ere pec 30, 695 615 

Morales SMe Pe eR Dee NE OCTET MRR LS SN snes a. 101, 270 4, 210 

maneatsce Wels: - <<. 2522 oe seen ae ashore Secs saaas acl: ccabeclecae sacs ce [Seee ower s 21, 500 2, 000 

WOORGUSI LM Roce ccd riewacnsainoalaoticioccaes~e|-cazeeeas 800 200 3, 311 752 
SETA Serer eee ane eral nissan ciel bcc 2 aes Sara Dameecie wine 'dacjeta.- Seok ous See 27, 820 1, 765 

AU] ao wap 5s os inl ie rae (Ta ae ai Pa 800 200 31, 131 2, 517 
Hoes and forks: (cid ag ae St We PIES | (a eS VC CE Ey TLE 

Wlsims. SOlG se ct wet ahom sm ancinne 651,910 | 43, 365 12, 500 2, 770 2, 105, 734 163, 209 
1 20S RC A Be Og aa a a 16, 970 367 

opaliee ee c  Seee ce Al 651,910 | 43, 365 12,500 | 2,770 | 2,122,704] 163,576 
epg Pestuscallops:-t:./.224: <4 G46 5. 0e) es, Bless eee ) de Sees Sle 59, 544 26, 067 

(erenidctotals=ss. tss--2-nk Sok 40, 980, 043 | 495,175 | 1,317, 254 | 179, 036 | 114, 587,667 | 2, 898, 019 

SALMON FISHERY OF PENOBSCOT RIVER AND BAY. 

The greater part of the catch of Atlantic salmon in Maine is 
usually taken in Penobscot River and Bay. In 1920, the latest year 
for which statistics are available, there were 128 persons engaged in 
the salmon fishery in these waters. The investment included 68 
weirs and traps, valued at $6,175; 15 gill nets, valued at $240; rods 
and lines to the value of $1,500; 7 gasoline boats, valued at $700; 85 
rowboats, etc., valued at $2,845; and shore and accessory property, 
valued at $1,365; a total of $12,825. The catch amounted to 1,598 
salmon in number, or 15,135 pounds, haying a value to the fishermen 
of $7,210. The catch in 1919 was 1,322 salmon in number, or 13,557 
pounds, valued at $5,771. The following tables give the extent of 
this fishery by localities, in 1918, 1919, and 1920, and comparative 
statistics of the catch for various years from 1895 to 1920: 

EXTENT, BY LOCALITIES, OF THE SALMON FISHERY or PENOBSCOT RIVER AND Bay 
IN 1918, 1919, anv 1920. 

Weirs and traps. Gill nets. 

Town. 
1918 1919 1920 1918 1919 1920 

No. | Value.| No. | Value.| No. | Value.| No. | Value.}| No. | Valwe.| No. | Value 
BOCKSNO‘E . 56's emess 1 $50 2| $125 Ph PLSD) loaaseclts gees abepeitcc lle ores aseepe| (Foc 2s 5 
CO FLEA Let 6 ah aA! 15 750 16 800 18 GOO Se Soa eek el Sse nees e ee 
IPENODSCUIRE. =. so + 325 7 550 7 py Aa I caer (Ee cal EEE AR oe ee Pe Be ee ee 
WOROH t= Sag. ce ces cet 21 | 2,500 21 | 2,750 PA DSi SY 1S BRO] NS es SM ar | ee | eee ae ee 
SAMPOLaANe Mie wen sa cemeellelc <- =| -- cso == 2)acde ool Sedece- 8 $80 8 | $100 8 $100 
Hampden s: 222. «2.2 100 1 100 1 100 3 60 2; 40 1 20 
Oriaseron eer sete ft eater tance alee conac|bessec|secaces 6 120 6 120 6 | 120 
South Orrington..... 2 776% ee POPES arrest merc ae oe eos Vee Se ae ee Loe eae een ce Pele 4 
Emicolnville-....-\.<-. ll 940 11 940 il O40 | 2 Aon. |S eS AIS ely eee Paes ogee 
Sandy Point..-...... 4 475 t 475 4 TON Co Bisco OR See Pee Ee aes Pere 
Winterport. ..-<2...! 3 300 3 300 4 360 |..:..- fee 2 Ae ee eee oe 

Total omen sas 62 | 5,695 65 | 6,040 68 6,175 17 260 16 | 260 15 | 240 

52025°—21——_10 
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ExtENT, BY LOCALITIES, OF THE SALMON FISHERY OF PENOBSCOT RIVER AND Bay 
IN 1918, 1919, anpd 1920—Continued. 

Rods and lines. Gasoline boats. 

Town. 

1918 1919 1920 1918 1919 1920 

Value.| Value.| Value.| No. | Valwe.| No. | Value.| No. | Value. 
Orla ct haconane siemiee comic sinlons aise ore | castes lo ened sie | mentees 2 $150 2 $150 2 $150 
MCLONS ce Rec Soe tele see a Mele scien oats eterna hye eed Seer 2 175 2 175 2 175 
Bangor and. Brewer..............--- $900 | $1,200 | -$1,500.|252222)2e522.2 3] oles Socce sce esigene tones sere 
lamp deni. VMs hae oe ce cere asters sc ote selene s eee 2 300 2 300 1 100 
SouthnOnrnetonresste secs. sos JU alemee ee eee mens eee meat = 1 LOO) | csens|eiieceeee soriece|laweiere eer 
TAM COLM AM are are oetcieroye wroiels oo peace je mreteracets |x aioe ares | mie eceteirs 1 150 1 150 1 150. 
Sandy Polat he ict sot cc Sceual age See | Goa mane eenanere 1 125 1 125 1 125 
SWANTPERDORE ON elec acc cereictesacl teenie | soeieera| Sere cele Meee 1 100 1 LOO) Pea eels eeeneee 

Mofalkpawe cys jpop es meee 900 | 1,200] 1,500} 10] 1,100 9 | 1,000 7 700 

Rowboats, ete. eae oped oa Total investment. 

Town. CNSR MET | 

1918 1919 1920 1918 | 1919 | 1920 | 1918 | 1919 | 1920 

No. | Value.| No. | Value.) No. | Value. 
Bucksport:.72))-Seeaece 2 $35 4 $70 4 $70 | $10} $20] $25 $95 | $215] $220 
Orland oases 19 385 19 385 20 400 | 150} 150] 150 | 1,435 | 1,485 | 1,600 
IRenoODScot semana nes 6 85 8 115 8 115 40 55 60 450 720 700 
Weronat ad.) ae eae 20 440 20 440 20 440 | 175] 150] 150 | 3,290 | 3,515 | 3,515 
Bangor and Brewer...| 23 | 1,060 23 | 1,060 23)\\. 1060 Nb. Social since cnfowneee 2,040 | 2,360 | 2,660. 
Hampden’ eane see oe 3 105 3 105 3 105} 550} 550) 550} 1,115 | 1,095 875 
Ormnpionze tees ces 6 180 6 180 6 LR) te oee eases Sacer 300 300 300: 
South Orrington.-..... 4 TB0G Pes eet| ascetseclsane ells sector DOW ese laces se 08D: |||. .cteetaleeeeee 
Lincolnville-.........- 7 340 7 340 7 340 | 150] 150} 150 | 1,580} 1,580 | 1,580 
Sandy Point.......... 4 140 4 140 3 110 90 90 90 830 830 800 
Winterport. 4-0 2.5.05 4 140 4 140 1 25 | 190} 190] 190 730 730 575: 

Motal so schseace = 98 | 3,040 98 | 2,975 85 | 2,845 {1,405 |1,355 |1,365 |12,400 |12, 830 |12, 825. 

Persons engaged Catch of salmon.! 
Town. 

1918 | 1919 | 1920 1918 1919 1920 

No. | Lbs. |Value.| No. | Lbs. | Value.| No. | Lbs. | Value. 
Bucksportws. 05s. 1 3 3 30 300 | $105 48 480 | $192 23 207 $98 
Orland2)23 a 13 14 16 56 560 191 55 550 225 94 846 372. 
Penobscot. -. 3 4 4} 240 | 2,400 807 | 181 | 1,810 773 | 259 | 2,331 | 1,127 
Veronalis ek. eae! 11} 11] 11] 609] 6,090 | 2,188 | 421 | 4,210 | 1,605 | 636 | 5,724 | 2,465 
Bangor and Brewer..| 31 31 31 | 115 | 1,380 307 | 133 | 1,330 568 | 140 | 1,540 832. 
Hampden. 2.4. 72352. 4 4 3 17 180 103 12 120 52 20 205 iil 
Orringtones aepeeaee. e 12 12 12 80 880 91} 120 | 1,200 511 45 495 266 
South Orrington..... Be ces lemteces 70 770 188: ccccics)/a'ecmees|ob wae sal (teeta Gol ee eee Seen 
Lincolnville.........- 6 6 6 | 148 | 1,480 544 | 105 | 1,050 525 | 124 | 1,116 558 
Sandy Point......... ‘3 3 3 99 | 1,089 378 85 | 1,020 500 | 104 | 1,054 524 
SearsportH=,2si0- spc a sesieriell © asic aie | smeeyalc ere Sets =| reetene lamers 10 100 50 21 189 95 
Stockton! Springs:2225| te ec|ee eed ae 103 | 1,133 395 61 732 364 26 260 140 
Winterport: 9-22... 3 3 4 86 950 203 91 955 406 | 106 | 1,168 622 

Totaloscs erste 124 | 126 | 128 |1,653 |17,212 | 5,500 |1,322 |13,557 | 5,771 |1,598 |15,135 | 7,210 

1 The salmon credited to Orland in 1918, 1919, and 1920, and to Searsport in 1919 and 1920 were taken 
incidentally with apparatus fished for other species. 

CatcH oF SALMON IN PENOBSCOT RIVER AND BAY FOR VARIOUS YEARS. 

Year. Number.| Pounds 

1805. ccc Saceeetee Sos, 4, 395 65, O11 
1806. ones 6,403 | 80, 225 
T897 Sea soawtesac 3, 985 51, 522 
18082. c Smereecee 3, 225 42, 560 
REGO Se ee He eee 2 3, 515 45, 688 
1900 socc dete eee 3, 541 44, 660 
190L ees otetsc ose o 6, 821 86, 055 

12, 716 

12, 263 | 

Number.} Pounds.| Value. 

3, 269 45, 782 $9, 950 
4,859 | 67, 470 14, 935 
4£776| 63, 395 14, 451 
6,378 | 74,158 17, 503 
1,653 | 17,212 5, 500 
1,322 | 13, 557 5, 771 
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HUMPBACK SALMON. 

In recent years humpback or pink salmon from the Pacifie coast 
have been planted by the Bureau in the Dennys, Pembroke, St. 
Croix, Penobscot, and other rivers in Maine, beginning with the year 
1906, and runs of adult fish have appeared during a number of years. 
The fish occurred in greatest abundance in the early autumn of 1919, 
when there were large runs in Dennys and Pembroke Rivers, and 
smaller runs in various other rivers. In July, 1919, a weir fisherman 
of Perry caught 17 humpback salmon in Little River and sold about 

They averaged from 4 to 6 pounds in weight. 
The total catch marketed in 1919 was 310 pounds, valued at $62. 
Many were taken and released and probably a considerable number 

There seems to be no doubt that this species, 

12 fish at $1 each. 

were consumed locally. 
if properly protected, can maintain itself in certain New England 
rivers and become a valuable addition to the local fish supply. 

INDUSTRIES. 

Wholesale fishery trade——In 1919, including one plant engaged 
solely in the production of liver oil, 99 firms engaged in the wholesale 
trade in fresh and salted fishery products, valued at $1,722,094, using 
cash capital to the amount of $274,550 and giving employment to 
872 persons, to whom $616,858 were paid in wages. 
tion of by-products is for the most part conducted incidentally to 
activities in the wholesale trade, the canning and smoked fish indus- 
tries, the prepared products have been listed under the respective 
industries. The followine table gives the extent of the wholesale 
trade in fresh and salted fishery products of Maine in 1919: 

WHOLESALE TRADE IN FRESH AND SattreD FisHERY PRopucts, BY COUNTIES. 

Item. Cumberland. Hancock Knox and Waldo. 

Number.| Value. | Number Value. | Number. Value. 
LENDING). cant egg ee Naaty REIS Seale eon Wrens i7 | $346, 928 35 | $164, 250 19 | $1, 058, 906 
SSASINCHDIGAL Os sort en ama p yas EEN Bjorn eg 36,000) [sees Used 49) 000) |SueLesee ss 147, 550 
Persons euppeed Be ee eee erin a TAG) 2 suites i Ee ae $45 i ee st 
\NMAG EOS 10 DE SE eee en |---------- D245 S98 il laesiocceae sc Die LOO |e eeiciees 398, 993 

Products: a 
Haver Olle sis-t 5. DLE hi, gallons..| 44,561 | 58,089 | 28,750] 27,280} 11, 893 10, 517 
Other products: oe ..2 sce cbs Ses Jas spaet sese Pee eu so ce ey ead Jneeeeeeee- 3a Saeone 44, 587 

tale Se AE eRe 57 shoe ee ET Set Ce HPP SSH OBOT eset see 3 27,280. look saicateme 55, 104 

Li In, P er rae 
Item peed Seno ESCyEs Washington Total 

Number Value. | Number.| Value. | Number. Value. 
DEA ENDL Te Lys py AS gO Oe ee Pe ee ee $96, 160 19 | $55, 850 199 | $1,722, 094 

1 Includes one plant engaged solely in production of liver oil. 

Smoked-fish industry.—In 1919 there were 50 firms engaged pri- 
marily in smoking fis h ery products in Maine. These plants utilized 
23,142,814 pounds of fishery products, valued at $359,750. 

As the prepara- 

. 
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The prepared products amounted to 4,415,582 pounds, valued at 
$626,835. The most important items were: Boneless smoked her- 
ring, 1,729,219 pounds, valued at $256,740; whole smoked herring, 
1,141,278 pounds, valued at $102,334; and finnan haddie, 785,333 
pounds, valued at $95,480. The value of the secondary products 
was $73,687, which included 730 tons of fish scrap, valued at $38,500; 
1,271,424 pounds of pomace, valued at $16,411; and 28,044 gallons 
of herring oil and liver oil, valued at $18,664. 

Smoxkep-Fisa InpustrRY oF MAINE IN 1919. 

Ttem. Number. Value. Item. Number. Value. 

iPlanitcey te oth). (eet Pee es 150 | $716,589 PRODUCTS—continued. 
@ostiofmaterials.225 5 cose) sese-e eee 109, 577 
Cashicapitallss&2 4.20 MS. see 131,700 || Prepared—Continued. 
Persons engaged.......-.... LOT amet Kippered herring, 
Wiaresipald ss. steer mses aoe ce meee 260,179 Pounds: <2 Meee ee 4156, 500 $15, 845 

__—_—$—$$ $$$ ——— Smoked herring— 

PRODUCTS. Bloaters... pounds... 327, 330 20, 629 
Lengthwise--.do.... 37, 053 2,511 

Utilized: Medium scale, 
Alewives...... pounds... 650 26 POundS=< see ese es 238, 534 13, 036 
Cod,salted,dried.do-.... 569, 055 60, 970 Boneless. .pounds..| 1,729, 219 256, 740 
Haddock......... do....| 8,122,798} 192,485 Whole....... do....|. 1,141,278 | 102,334 
Herring— Other*products: 3-452 s| Se see eer 5 120, 200 

Hreshee tae oe do....} 9,575,127 69, 629 | $$$. —________ 
Visimoked:2 22s. domes! 247, 000 12,712 Totals ae cae sceessece 4, 415, 582 626, 835 

Fish skins, waste, etc., SSS SS Sree 
DOUNASHee os eee eae 3, 228, 184 10, 928 |} Secondary: 

Pomace:.--_—- pounds..} 1, 400, 000 13, 000 or 
—————— — Herring... -.gallons. . 23,171 14, 086 

Motaleeer ese scecce 23, 142, 814 359, 750 Waivers o.- Soaks dga-e 4, 873 4,578 
————— ee ees Pomiacele 22 pounds..| 1,271, 424 16, 411 

Prepared: Fish serap........ do....| 1,460,000 38, 500 
Smoked alewives, Other products tee. -vecd\e.eteeeeeeer 112 
POUNdS as secs sees ‘aisicie 335 60 | << 

Finnan haddie, Totaliccy suede cewenis aal empress 73, 687 
MOUNTS Bees eee eed 3785, 333 95, 480 | 

, 

1 Includes one firm in Cumberland County and three in Washington County also engaged in making 
“herring oil, pomace, and fish scrap. 

2 All smoked herring under products utilized were imported from Canada and used for preparing bone- 
less herring. 

3 Includes the output of one plant in Penobscot County and two in Cumberland County listed with 
canners. 

4 Includes the output of one plant in Penobscot County listed with canners. 
5 Includes the value of herring pickled by one firm in Washington County. 

Canning industry.—The canning industry of Maine is of ae a 
importance, the chief products packed being sardines, finnan haddie, 
and clams. In 1919, 77 plants were operated, representing a value 
of $4,315,878 and employing cash or working capital to the amount 
of $625,257. The cost of materials amounted to $4,768,040; the 
number of persons employed was 6,116, to whom $1,795,506 were 
paid in wages; and the value of the products utilized was $1,145,614, 
of which the most important were: Herring, 128,163,663 pounds, 
valued at $875,627; haddock, 6,983,629 pounds, valued at $149,496; 
and soft clams, 1,801,070 pounds, valued at $119,083. It is of 
interest to note that 19,670 bushels of mussels were utilized, and it 
is believed that the work of the Bureau in encouraging the use of 
this product has aided in the development of this fishery. The manu- 
factured products included 2,774,656 cases of canned products, 
valued at $13,086,886, and secondary products such as scrap, meal, 
and oil to the value of $82,328. The canned products included 
2,450,268 cases of sardines, valued at $11,933,986; 228,127 cases of 
finnan haddie, valued at $603,696, and 85,426 cases of clam products, 
valued at $439,221. 
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The clam pack represents the output of nine firms in Washington 
County, five in Cumberland County, nine in Hancock County, four 
in Knox County, two in Lincoln County, one in Penobscot County, 
and one in York County. Of these firms, seven also canned sardines, 
one mussels, and three smoked fish. As it has been found impracti- 
cable to show the pack of clams by grades and counties without 
disclosing private enterprise, the pack in detailed form has been 
omitted from the appended table. The pack was made up of the 
following items: 259 cases of clams in 4-ounce containers, valued at 
$1,471; 24,935 cases of 5-ounce cans, valued at $113,373; 2,954 
cases of 6-ounce cans, valued at $10,930; 6,641 cases of 8-ounce 
cans, valued at $49,847; 679 cases of 84-ounce cans, valued at 
$3,058; 4,406 cases of 10-ounce cans, valued at $20,730; 200 cases 
of 1l-ounce cans, valued at $760; 19,234 cases of 1-pound cans, 
valued at $115,068; 4,199 cases of 2-pound cans, valued at $25,194; 
1,327 cases of No. 3 cans, valued at $6,348; 74 cases of clam juice in 
5-ounce cans, valued at $222; 3,843 cases of clam juice in 10-ounce 
cans, valued at $4,903; 16 cases in No. 1 cans, valued at $48; 503 
cases in No. 10 cans, valued at $946; and 16,156 cases of clam chowder 
and bouillon in containers of various sizes, valued at $86,323. 

Cannine InpustryY oF MAINE IN 1919, BY COUNTIES. 

Item. Cumberland. Hancock. Knox and Waldo. 

Number. Value. Number. Value. Number. | Value. 
2ST Es? ee ee ee 9 | $591, 262 17 | $469,590 8 | $240, 537 
WOSROOINALCLIBIS «ch aclics voices cfecadelsocccmcmee's 304) 446) o 2 cee hce 756, 025, a2 -s/sea- oe 194,373 
RWASTACHPICAL een ee chine ano aon sae alana soneies os BoTnlOT, |aece casenaee 515 050))|2 30 seaceaets 55, 070 
Persons ea SC a OEE Pee AA SOO) ee enceeen: SOS S26 ce = ee DUO es seecr - 
RVC ALG eee ooo w siclo cin vor clos winle'wtinwies LTO (SON temo see se NST O80))| > meat “| 111,347 

PRODUCTS. 
Utilized: 

COdessc aires tas ee ees’ POUNGS 2. |scse0. coed ce coceecieod 4,320 | a] BARRO eae mea eaeene 
isd docked. 22350. -' (2358: do....| 6,983,629 VAQSAOG estan we cocina [wa sea ciceens|aincme ces eee etaee oe 
I GRrin pe Ae ete ed oS. do....| 3,452, 898 35,572 | 21,325,259 | 152,271 | 5,424,020| 30,945 
aot poft eae a ake ¢ Ops: 48, 930 3, 444 ore are 184,910 11,90 

ams, soft, steamed.....-- (ees 2a Be pecrsse aoe TROIS eel eee Sele 
Mussels.........-...--.. pushes Ane ae eee Le ret fle SO 2 oleae el, teem 367 

Canned: 2 
Sardines— 
i dee aa eA cases... 57,071 452, 237 314,909 | 1,754,761 71,769 | 369,714 

mustard— 
a Ee Pe ieee er ie ar 1,340 6,164 2 434 an 559 1,406 6, 467 

IV OSS sooo carat OSL = slo oae Sa sees laeaeoes ae 862 G2 OOD; |Reeeseeo ne cieae es 
: peie ahartere cme doze 12,531 52,477 47, 882 258, 025 8, 871 39,357 
n tomato sauce— 

Quarters 20-25... < do., 1,225 7,446 11,458 60, 962 1,302 6, 704 ? 

alwes: .i52..42 4. do 1,071 TOSQRO" Rc c ac ccke [se hceee eet 2,816 28, 732 

Blaine Hale ety ae Bap | al waaay 20 ores eae ae Basra n—Halves.......... to) 3) tl ee Cee eee 
Finnan haddie— Se eile AR ahd RL Beale 6, ot ade 

eel ee SPER ebEcea re Pe A 197, 546 486, oe See = aC As lecalsteatastall| ecarmiess sesso teee 
POUNCE sss 22 ee ELS O53 , Sos eee LMS Sis. EE eRCLERE St eye aaa (eee Bet 3s ee 
M-OUTNCO S45 foo - 5. donk: 29,378 111, 638 |------+----- HEE: BentatelieoSanas jock line owes ase 
Ue [8\0) 3808 gett ae fae dole! 1,178 eee ae cod ene ee ee je S23 See Ler 

5 Lote : wa, ae. See re at en 302,532 | 1,144, 663 391, 545 2, 183, 307 86, 190 451, 286 
econdary: ish scrap and m { 
[ria e NR phe Sa ee P| ek nigel nha sary ahaha” > jalan petal 2m we 356,200} 14,886 

Grand) tora +s. Sseeel ee 49S | a see bs! Vy 4A; OBB) ca bee xp PISS S07 hee ie aes te | 466, 172 
| | 

1Steamed by the fishermen. 
2 Sardine quarters are packed 100 cans to the case and other sardines usually 48 cans to the case, except 

half-pound ovals, which sometimes contain 72 cans per case. The number of cans per case of canned clams 
vary as follows: The 6-0z., 84-0z., 10-0z., 11-02, 2-lb., and No. 3 average 2 dozen per case, while the 4-0z., 5-0z., 
8oz., and I-lb. average 4 dozen per case. The clam juice, 5-0z., 10-0z., and No. 1 cans, average 2 dozen 
per case, and the No. 10 are packed one-half dozen to the case. The one-half pound kippered herring are 
packed 8 dozen to the case, and the 1-lb, @ans are packed 4 and 6 dozen to the case. 
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CANNING INDUSTRY OF MAINE IN 1919, By CouNTIES—Continued. 

Lincoln, Penobscot, 
Item. | andevorke Washington. 

| 

Number.| Value. Number. Value. 
Plants... cis: < pyesce he ee eee te 4| $84,023 139 | $2,930, 466 
Costjof materials: = 3.204. .< 25555. 5--|aueeens 5 15, 878) [ee ssc cent 3, 407, 323 
@ash capital 200. SSSsoaeee | 26956222 Ja 215 430 Ee... Sart 154, 100 
Persons enpaged- <<. c.0<cis s25is<255| HOG! | 542% oe 4°006 |" Soa 
RViEOS DEIG eee Semen oe oa orem ch :| TREBIS SS eteceae 1, 168, 786 

PRODUCTS. 
Utilized 

COd acckea cata ds sige MOUNDS Lc lh cs... Ss] eee eee 36, 016 955 
adtoaks ...e scenes sare Ca Co Peeps fe ME a (eS Se ell ET ae PS Ee eee 
iennint ees Fie) Ae do.. 101, 553 1,800 | 97,859, 933 655, 089 
Glamsncolte. os. cee do. 134, 190 9, 582 727,970 46,977 
@iams; soft; ‘steamed 4\2. (doe 8.12. 250s Stk woe eee ein rn ce ae cine eee Sais ee 
Musseis.: te. 52. yee has bushels .s)e 00. <-ce Noe See ds | atte iio ante ere 

Canned: 2 | 
Sardines— } 

In oil— 
Quarters. ....... CASES slicev ache saat ease seemiee 1,458,681 | 6,750,953 
Halves a5. 5 coc (G0. fe.| oo ae et eae seeeeme 878 11,500 

In mustard— 
Quarters-<5 3-2-2 QOsea8| soso rae ee eoweeeenee 115, 484 546, 607 
Halves.) 210.5 3.0028 s/s 3 ee ak A SE Ae 
‘Phree-quarters: =doses4| ser). 32 cos eee 242,363 973, 555 

In tomato sauce— 
Quarters........- GOs scr 5. AE cee ee 76,407 457,073 
Halves: = sc. :< dose ees | RES eyeos 1, 166 5,522 
i pounds <2. ~ 2 GO oct [aesee co atiee eee etices 1,334 6,413 

Plain— 
ialves: 32-8 e GO eases becssecote 127 490 
Notas cee e Gok Aal: awe sa [E aee pets 1,688 6,313 

Kippered herring— 
alfipound ©. ....cee GOL: SSeS Sol SE Ue en eRe Se Seances 

dwpound: ~ 2.5 s38.53 Ose [hic ho I Pe ec hee. Se erence 
Finnan haddie— 

6h-ounces.< 25 escecs = 022.2). Ge Ss Soe Se SBS ee eee clacine [etcanicicuigsiase 
SOUNEE.5 ack see senend QO axa Slee ee Eee pense caeleeacensaseae 
104-ounce 324.555.2136 GO! fa[Scac caus See eee IS Ro ee ceoep ee ce asemesay 
dpound ss s.sssee <6 COGS 3a) Sess ae eas cen ecce | sons amen 

Clams (various sizes)... .- One| Reese Poe ck eetlecoe saeece ee vame ceme cease 
Miscellaneous...........- re Koyeaeenes (k es, Sa ee Peulees cinicte olla a's Seeders na femain saan e 

POtal seu aeere Are ees ee a Sa eee Some eee 1,898,128 | 8,758,426 

Secondary: 
Fish scrap and meal..pounds..}..........|.......--- 1,972, 000 66, 959 
(Herring oes 5 25c.s es mallons. <|G.uss.cten ne emcees 690 483 

| | 

Ma eet ore Wa ec es) eee 2 ae a ART 67, 442 

Grandtotal.. 2. {P52 O30. SS 2 Eee a8] Sate Semis scs 8, 825, 868 

1 This includes one plant located at Belfast, in Waldo County. 
2 See footnote 2 on p. 149. 

Total. 

Numoer. Value. 
77 | $4,315, 878 

atin sated eee 4, 768, 040 
Ban Et fae 625, 257 

6; 116 53-255 
ON IE oe 1,795, 506 

40,336 1, 041 
6, 983, 629 149, 496 

128, 163, 663 875, 627 
1, 733, 770 109, S94 

67, 300 9,189 
19, 670 367 

| 

1, 902, 480 9,327,665 
878 11,500 

127, 664 602, 797 
7, 862 66, 000 

311, 64 1,323, 414 

90, 392 532, 185 
5, 053 44,534 
2,171 16, 457 

483 3,121 
1,688 6,313 

1,917 15, 386 
7,631 86, 385 

197, 546 486, 134 
25 325 

29,378 111, 638 
1,178 5, 599 

85, 426 439, 221 
1, 287 8, 212 

2,774,656 | 13,086, 886 

2,328, 200 81, 845 
6 483 

82,328 

Sardine industry in 1919 and 1920.—In 1919, 53 plants were 
engaged in canning sardines, employing 5,463 
$1,685,409 were paid in wages. 

amounted to $256,107. 

were quarter oils. 

persons, to whom 
The plants were valued at $3,764,875, 

the cost of materials used was $4,556,963, and the working capital 
The herring utilized amounted to 125,309,415 

pounds, valued at $852,450. The total pack was 2,450,268 cases, 
valued at $11,933,986, of which 1,902,430 cases, valued at $9,327,665, 

In 1920 the number of plants operated was 50, valued at $3,816,388; 
the cost of materials amounted to $3,907,878; the working capital 
was $250,000; and the number of persons employed was 5,109, to 
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whom $1,787,402 were paid in wages. The herring utilized amounted 
to 104,700,010 pounds, valued at $767,141, and the pack was 1,877,757 
cases, valued at $7,435,056, of which 1,458,670 cases, valued at 
$5,669,352, were quarter oils. 

The detailed statistics of the sardine industry of Maine in 1919 and 
1920, by counties, are shown in the appended tables: 

SarpDiInE Inpustry or MAINE IN 1919 anv 1920, By CountTiEs. 

1919, 

Item. Cumberland. Hancock. Knox and Waldo. 

Nwmber Value. Number. Value Number. Value. 
IEE INORE dios ce Sieve tb u's wide rabble 5 $172, 673 10 $456, 090 5 $225, 146 
KOOL OL material: . 2s... SA ececccstinae’s ZAL 504 bes ehice Pec VALS IDO Ne cweecerenne 185, 186 
HALICH PUA: ooo oocccu te deecieclontecccs cae aia Vg al se, oe ee AB OOO Saco ee ee 40, 000 
Persons engaged a Per ec BO2bl cn ccoutent BOas | aecn ease ZOO NEES es vee se 
NMA POS DAlUin tamarucetsesdeeue-c|ac<cct-caue 128 ST ene os Bese 308;621,| .wRosesess 100, 769 

sg cont saad Pounds. Value. Pounds. Value. Pounds. Value. 
Herring utilized..........-...- 3, 395, 203 $34, 992 | 21,325,259] $152,271 | 5,424,020 $30, 945 

Canned sardines: ! 
In oil— Cases. Value. Cases. Value. Cases. Value. 

Quarters... ....5.0 22.0 57,071 | $452, 237 314, 909 | $1, 754, 761 71, 769 $369, 714 
ETL ORE its en he hao ee chee Ne ate [a nmiorcine tne tie meerantrarlae’s| oe bala arenas Bl xSale sereses| oe aces 

In mustard— 
Quanters=:.< 224. . 2 = 1,340 6, 164 9, 434 43, 559 1, 406 6, 467 
INBEV ES etre een Ler meh mate | om cece ete okt 7, 862 665 000) [ee decc silt ote tees en 
Three-quarters........ 12, 531 52,477 47, 882 258, 025 8, 871 39, 357 

In tomato sauce— 
Giidriers sue. .) deep 1, 225 7, 446 11, 458 60, 962 1, 302 6, 704 

we MAL VES. Leer Pe a 1,071 LOSZB0 (52 etek et ein wn aise watsie Se 2,816 28, 732 
Oneipound:..-<. 5.2.5 811 SELB? eee ie [Oe nee See 312 

Plain— 
Half-pound........... 356 ZOU lee mee amen der fan ecetce aes] ack as =~ = mmo] SS See 
DEE GE DIO Seah 2 Wie ate tree a ee ck.a] wataclsaa cela luistsioa temas lis niatcsiem dee |t ae abe oeete 

Total sardines........... 74, 405 540, 967 | 391,545 | 2,183, 307 86, 190 451, 286 

Item Washington. Total 

Number. Value. Number Value. 
lari taeeiee seer os 3. se aes oes 2. Nb ee ES oe Lo 133 | $2,910, 966 53 | $3,764, 875 
RUS OMA LOUIS Seep o ee See x Se eet Sonia nlleectin es eke & 3; 380:123)|. See ceeuees 4,556, 963 
PICCHU een en ER Se es ema et eee Se ed soe 144: 000:|. sso eee 256, 107 
Persons engeced Ree R eee See Ie ce eee ae en ake A 004. la xsacrnctaece By AGS) etek ve ee 
ESE CHRIS EER rare Paes cata ud/snne aan ee sesh eaciswsets leaicewan esis 15152,'832'\|'..225sss202 | 1, 685, 409 

EROPHETS Pounds. Value. Pounds. Value. 
Seerg tn peril lizerlee peer te teat eae Conon eee 95, 164,933 | $634, 242 |125, 309, 415 $852, 450 

Canned sardines: 2 } 

In oil— Cases. Value. Cases. Value. 
CONICS ees Se es veh ol Lo 2 Sa Bate 1, 458,681 | $6,750,953 | 1,902,430 | $9,327,665 
EAC eH cate artes onetic re nations ae treme ceetacce cats 8 11, 500 878 , 000 

In mustard— } 
MOUATTONS Ge nana ceca een eee Bee wcee Saeeie stem 115, 484 546, 607 127, 664 602, 797 
MA EI OS vane ee eras oo ae in toa hassle cre eels aia | Soe eens hee Merwe er one 7, 862 66, 000 
MMPCS-GUATAIS Rotates es tees toes cence nceccues 242, 363 973, 555 311, 647 1,323, 414 

In tomato sauce— 
BLOT: Hig A Pe ee oe ee Os 76, 407 457, 073 90, 392 532, 185 
MMC Ss PIPIIE CELI SSR LL LS 1, 166 5, 522 5,053 44, 534 
Ge OUT ee ee eRe om tees winian oe dene 1, 334 6, 413 2,171 16, 457 

Plain— 
i207): Gofayyi ifs Pee ae Se ESE eee Cee See 127 490 483 3,121 
INGTIDEL ONG. coc cieu cates 2c Jones dels scsccne ee 1,688 6, 313 1, 688 6, 313 

Awe NYS Nas Vite) EN ae Sap RES oe ee een ne ee 1,898,128 | 8,758,426 | 2,450,268 | 11, 933, 986 

1 Includes one plant located at Belfast, in Waldo County. 
2 Quarters are packed 100 cans to the case and others usually 48 cans to the case, except half-pound ovals, 

which sometimes contain 72 cans to the case. 
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SArDINE INpusTRY oF MAINE IN 1919 AND 1920, By CounTIEs—Continued. 

1920. 

Item. Cumberland. Hancock. Knox and Waldo. 

Numoer. Value. Number. Value. Number. Value. 
Plants: fo scsoce ate csosenese $204, 132 8 $567, 643 3 $245, 009 
Cost ofmateriale: -S.s2ceeseecc|i sat ecccaee TSS 507s Ese ce ae ae BA) | CBee ae 81, 772 
Cash capital acer oceaed «Eas ee 37, 000s} \e5s2 De. ee STA V00 Eee eee 6, 500 
Persons engaged............-.- ARO! |e Scher eae G40 wl tus Sess 171 |\..23 5. eee 
Wages! patdl 2s 2 ee ae acin ait sais |enemetintesee SOU285e | ame oee 169; (O24 patente 64, 520 

| 

TARO NSE Pounds. Value. Pounds. Value. Pounds. Value. 
Herring utilized...........-..- 3, 073, 468 $30,114 | 9,878,319 $80,701 | 2,034, 800 $15, 915 

Canned sardines: ! 
In oil— Cases. Value Cases. Value. Cases. Value. 

Quarters 2 22.5..14: 085.3 | 36, 510 $206, 232 142, 985 $789, 168 22, 077 $149, 628 
Aa Ves: os oe AGRE SEIN Sea ol kena eene 2, 228 22; 280 eee dsitsee 2 eee eee 

In mustard— 
Quartenss 3.2235 4e.c 2 1, 226 4, 523 6, 261 31, 824 51 204 
Three-quarters.......: 5, 492 16, 650 18, 067 89, 842 785 3, 242 

In tomato sauce— 
Quartersteeeceeecee 3, 317 15, 155 6,143 25, 499 2,949 11, 796 
Halvesunsit oe saan 150 11R(0).0 9 eee Oe | See eee ae 1,331 15, 956 
Three-quarters. 2s oe ence 8 ee salle nie maicieloge eee Aattesiciaats ote ala ete Sie este Sees | ee eee 
One; Pound see ects sane 18, 075 40; 846 ise ,c..0 see eek scars Soe 3, 712 33, 408 

Total sardines........... 64, 770 319, 486 175, 684 958, 613 30, 905 214, 234 

Item. Washington. Total 

Number. Value. Number. Value. 
DOA a RES Ai Se a eID, LN ae oc 2 ee Bers ot 133 | $2,799, 604 50 | $3, 816, 388 
Coston materials oe 22 tos sds seet Re Oe ese een e ccm assert 3, O00 0605 cesses 3, 907, 878 
Cash Capitall yy: So. csethecieehemeatsaeaeet tae See ce see otal lioe acme a 1697500) |Pteseemcemce 250, 000 
Ieteni(oraieh een ine0 Uses ences aaduesacbaassdocsopesccaosesour Stel llsrincdgosace= 5) 109) | |s-eeeiaseeeee 
Wagesipaidt.2. = 2 cst bic gaa seo eee eee tee ee ea ee aoe oe a ifometesimeine 15,463,845," 12% Sh ct eeee 1, 787, 402 

I AOUAUEAS Pounds. Value. Pounds. Value. 
FIER CMI GUIZed ee eee seats ee ne eae ee eeee oa eee 89, 713, 423 $640, 411 |104, 700, 010 $767, 141 

Canned sardines: 2 | 
In oil— | Cases. Value. Cases. Value. 

Quarters chasse. we oteareee sececes ac aoe mere 1, 257,098 | $4, 524, 324 1, 458, 670 $5, 669, 352 
IAIN GSi ciate oc ce oe Me eae Soca eee oe cman ee een ana cee secrets 2, 228 22, 280 

In mustard— 
Quarters: 22.2. bee Ae ew Pee eke 43, 945 185, 493 51, 483 222, 044 
‘PATEE-GUBTbELS <== BK Me. Is SS Pe erate eine 158, 625 586, 330 182, 969 696, 064 

In tomato sauce— 
Qusmlense gs. 22 ae f Sek ea ee ee oes tier 145, 905 641, 832 158, 314 694, 282 
TEV Wiese tacesic co rate See EE ot tac arene. ame Woda Bois te e'a ee | tebcaceorsteraqerotete 1, 481 17, 036 
Three-quartersys:4.<2sseauecs “tae ame eiebelc core 348 1,643 348 1,643 
Qne pounds: 05 V0.0 ie ge eee Le ee pone 47 3,101 22, 264 112; 355 

Total. Sardines: ose reo we Nee ae ee ee ane 1,606,398 | 5,942,723 | 1,877,757 7, 435, 056 

1 Includes two plants located in Waldo County. 
2 Quarters are packed 100 cans to the case and others usually 48 cans to the case, except half-pound ovals, 

which sometimes contain 72 cans to the case. 

FISHERIES OF NEW HAMPSHIRE. 

The coastal fisheries of New Hampshire are unimportant in com- 
parison with the fisheries of the other New England States and are 
confined to Rockingham County, the only coastal county. In 1919 
the number of persons employed was 100, of whom 3 were on a 
vessel transporting fishery products, 85 in the shore and boat fisheries, 
and 12 shoresmen in wholesale fish establishments. 
capital invested was $45,530 and included: A transporting vessel 
with outfit, valued at $9,300; 31 small boats, value 

The amount of 

at $802; 53 
power boats, valued at $10,675; fishing apparatus in the shore fish- 
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eries to the value of $7,295; shore and accessory property with a 
value of $11,958, and cash capital amounting to $5,500. 

The products amounted to 528,730 pounds, valued at $92,660. 
The species of chief importance were as follows: Lobsters, 298,012 
pounds, valued at $73,203; soft clams, 66,600 pounds, valued at 
$13,320; and cod, 98,354 pounds, valued at $3,609. 
Compared with 1905, there has been a decrease of 45 in the number 

of persons employed, of $1,520 in the capital invested, and of 507,722 
pounds in the quantity of products; but an increase in the value of 
the products of $40,716. There has been an increase in the catch of 
lobsters as compared with 1905 of 41,960 pounds in quantity and 
$40,628 in value and a decrease in the collection of Irish moss of 
54,000 pounds in quantity and $1,980 in the value. 

FISHERIES OF ROCKINGHAM COUNTY. 

The following table shows the number of pernens employed, the 
investment, and the quantity and value of the products of the 
fisheries of Rockingham County, N. H., in 1919: 

Persons ENGAGED, INVESTMENT, AND Propucts orf FISHERIES OF ROCKINGHAM 
County, N. H., 1n 1919. 

Item. Number.| Value. Item. Number.| Value. 

PERSONS ENGAGED. INVESTMEN T—Continued. 

On vessels transporting. ...... Ba | erates .--- || Shore and accessory property.|.......... $11, 958 
Inshore fisheries..........---- Bo) | eee Gashicapital geet. sete See 5, 500 
Snoresmen.. S25 ...5.. fae 1 VA Sse ee ———— 

oe (Rotal Sie eee eee ee ce eee | 45, 5380 
PROCES Ss ceicw dusters a0 ys LODE = artecetiers 

INVESTMENT. Pounds. | Value. 
E Orr ER Annee Seeman & meee Se 98, 354 : 

Vessels transporting: Gasoline 1 $6,700 | Cusk:: 434 A Se ee 2, 
DONUIREES Ji Sans dae satel ae Bilal ze ease. Melstis 25 cameos. Cs coe 2, 000 240 
GIT AEE eh epi pe decal ln fetal 3, 000) || Wlounders. - oo lob oct cece ete 8, 000 240 

Boats: Haddocks. SAI S992 35 8 18, 764 829 
Ball sTOWy GbC iia caictena caw ae 31 S027 Eaces 2a ge Sern SRG as ra 98 
ROWER tA Seas doce aes 3 53 RON Gvon ih EL OUOCKAs eee. c me are non ee ae 5, 600 615 

Apparatus, shore fisheries: obpters: 2)’. 2b doa. eke tee 298, 012 73, 203 
EVeerebiniGaseas see os ccet| setnc erase (O05 Olamis: SOL oases seat ae ae. ee 166, 600 13, 320 
Drawilings: . 232. -2bess< eas ieeck e92i\| drishamnosss . oS ys ae LE: 6, 000 420 
TIODSLET, DOCS. - - sarouie osysic tare, 2, 275 6, 735 ee 
MeNPOUS? < 4. sscac5 paklse oe 36 EOLA Se see ae Se ee ae 528, 730 92, 660 
CaMM OCS sf aesbiadeas ast 25 50 
MOSSTARGS! << 22s ccc hon 2 12 

1 6,660 bushels. 

FISHERIES BY APPARATUS. 

No vessels were employed in the capture of fish in 1919. The 
aL ek quantity in the shore fisheries, consisting of 298,012 pounds 
of lobsters, valued at $73,203, was taken with lobster pots. The 
catch with hand lines, amounting to 156,118 pounds, valued at 
$5,477, was second, and the catch of soft clams with clam hoes, third. 
The principal species taken with hand lines were cod, pollock, haddock, 
and flounders. The following table gives the products of the shore 
fisheries in 1919 by apparatus and species: 
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YIELD OF THE SHORE FisHERIES OF NEw HampsHireE IN 1919, By APPARATUS AND 
SPECIES. 

Apparatus and species. Pounds. | Value. Apparatus and species. Pounds. | Value. 

Lines: Lobster pots: Lobsters.......| 298, 012 $73, 203 
Code es. ce BGen Seaseenae 98, 354 $3,609 |) Eel pots: Eels................ , 000 240 
GOS I4 ser ee 2, 400 86 || Clam hoes: Soft clams.-....... 66, 600 13,320 
Miounders by ee ees 8, 000 240 || Moss rakes: Irish moss...-.... 6, 000 420 
addockeee eee occcke 18, 764 829 | SS 

Hake eee Pega Fee 3, 000 98 Grand total. 2 22ese see. 528, 730 92, 660 
(Pollock reese ease eee 25, 600 615 

Mosley o0- seecr 2 ui bs 156,118 | 5,477 

WHOLESALE FISHERY TRADE. 

There were only 2 wholesale fresh-fish establishments in Rocking- 
ham County in 1919, valued at $7,540, using cash capital to the amount 
of $5,500 and employing 12 persons, to whom $12,678 were paid in 
wages. 

FISHERIES OF MASSACHUSETTS. 

The fisheries of Massachusetts in 1919 were more productive than 
those of all the other New England States combined. ‘The number of 
persons employed was 12,346, of whom 4,459 were on fishing vessels, 
66 on vessels transporting fishery products, 3,737 in the shore and 
boat fisheries, and 4,084 shoresmen in the wholesale plants, canneries, 
salteries, smokehouses, by-products plants, and other shore establish- 
ments. 

The investment included 421 fishing and transporting vessels, 
valued at $6,192,118, having a net tonnage of 16,838 tons and out- 
fits valued at $1,860,766; 3,040 power, sail, row, and other small 
boats, valued at $949,683; apparatus employed in the vessel and 
boat fisheries to the value of $1,205,518; shore and accessory prop- 
erty valued at $7,000,239, and cash capital to the amount of $1,902,945, 
making a total investment of $19,111,269. 

The products of the fisheries amounted to 246,951,241 pounds, 
valued at $10,859,746. The most important species arranged in the 
order of their value were: Cod, 69,496,325 pounds, valued at $2,992,- 
793; haddock, 78,178,384 pounds, valued at $2,208,211; common 
mackerel, 13,516,194 pounds, valued at $1,322,409; lobsters, 2,387,- 
636 pounds, valued at $516,393; flounders, 10,262,693 pounds, 
valued at $478,850; pollock, 19,242,541 pounds, valued at $469,943; 
and scallops, 1,332,486 pounds, or 222,081 bushels, valued at $439,382. 

Compared with the Bureau’s returns for 1905 there has been a 
decrease in the number of persons employed of 3,348, an increase in 
the investment amounting to $8,300,827, a decrease in the quantity 
of products taken amounting to 8,703,234 pounds, and an increase in 
the value amounting to $3,834,497. The species for which there has 
been a notable increase in 1919 as compared with 1905, with the 
amount of increase follow: Flounders, 6,219,010 pounds; squid, 
5,348,807 pounds; whiting, 9,618,960 pounds; lobsters, 1,104,565 
pounds; scallops, 1,069,249 pounds; and hard crabs, 1,704,961 
pounds. Those for which there has been a marked decrease as com- 
pared with 1905 are: Alewives, 1,673,820 pounds; cusk, 5,877,991 
pos, hake, 16,605,435 pounds; halibut, 1,796,447 pounds; and 
erring, 7,553,045 pounds. 
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FISHERIES BY COUNTIES. 

The statistics of the number of persons employed, investment, and 
products of the fisheries in Massachusetts in 1919 are g 
ties in the appended table: 

given by coun- 

Persons ENGAGED, INVESTMENT, AND Propucts or FisHprres or MASSACHUSETTS 
IN 1919, By CouNTIES. 

Item. Barnstable. Bristol. Dukes. 

PERSONS ENGAGED. 
Number. Value. Number. Value. Number. 

OnivesselS fishing... .2ssc.deccss-- dl ee eee e 7G Beare 54 
On vessels transporting. ........-- Galt eee hoe ede eects | anaes came el astern ene |ee kamen 
imshore fisheries: =... .s2L 2 csc ce oe Se TS SBON Sateen scae eae B00 Racism anise 229 
PL OUGSINEM sie cinicls mae doe teed = win aie (63:1: i a 169! Po 3: Seoce 34 

OTA de igseeee es occ 2, 00 Nae oa nak gees (EZ |Back cecees 317 

INVESTMENT. 

Vessels fishing: 
RIDGE L ete tees at tet araie afnleie ate 

‘Tonnage 
(017171 Se eee 

Geglines $2 tose doc. ss cc cso Se 
Tonnage 
UA Deer erterh de sui is,sisews cies 

MAUL ee 252 Logo 
Tonnage 
RYpEH UNE: 2221) soso 53 ee : 24, 200 

Vessels transporting: 
CLESONN Gee eee eso cen ccnsinne 3 S000 |S 5cosdcvebls|sacaacdcps|tesecuses sectors seness 

MNOMMAPC Ss sue ser~ ss sce sees LIME Ss sacaa tel seeictias cn tec s coca sek | teea sca enia aoc memast 
(OT i ER ae Cee S04 eee ASON A eb e cesee| Secscmesne| seers FaOuCOr PS Beaatice 

Boats: 
Saildrow jobcesees ea. eco tee 633 39, 000 149 3, 145 70 

Swarts eda aL 500 238, 770 161 | 43,375 167 
Apparatus, vessel fisheries: 

IPUTSE'SCINCS 5<25.j05. Seca aden 15 32, 800 8 3, 650 3 
GUMS tea stee css cos asetee 661 13, 835 340 5, 550 555 
Oier tra WIS~ <<a cse-sos7sese~ 35 2, 645 4 300 5 
fines; hand'and trawl... :-. -.|2.20.02..... BOE Gacicsts wclat 960 il scr iais me ieteretee 
MIAN POOUS® 22) tees eo Soa Sa lsictawsissnk ou S00 PS is cccens 925 VE cece 
iGobsterpots..0222 S955. es 75 150 80 200 275 
10200 (-(- CRS Sey ee a 158 1, 571 2 30 12 
PLO Bare etic odeece sw cece ccs daacitoclecsleddacscemcad 1 Dl erve'nicla's'niereias lowictet cnet 
Wiiktlingapparatus is. 3... .28lossscescecce T2{000N | Saticccsseecr AT OOOIE Seiecocecas slosuee ce cee 

Apparatus, shore fisheries: 
PUTS SOINCS so Aho ee 4 2, 600 |..... Ke veute|suens saa 1 
HMaullseines 3.252095 s5-500'-- 13 1, 085 6 415 3 
Gillimetsye Ae esas sen ae 881 13, 370 20 275 40 
Pound nets, trap nets, and 
RY OLUSt os chy ter re od earnest Sh oe 151 326, 700 18 200 3 

Pykenetse. 6 6.05.99 A 44 1,010 7 475 2 
IBOWAUOLS Es cncwdere ch sewacee 13 SON oeecccwe Geel PRR e eee Moe cocooceas 
[DIP WSUS Ne wooo sss Sess Seals 63 LO ES COO RECE OL O| Meeaecoa se) Secseaccacad babessaeee 
Ottertrawis.<- 3.28.03. 422 36 1,970 2 170 52 
Lines, hand and trawl........|.......s...- TO; 250i Pees ccs 152 |cewtewesoecce 
IPA HOGHS eae ede wake cake Hg skatteoe MB eos. SoC i Rh Lo id CBee eee 
SIPEAES Se cons tose ene os 27 51 29 Boi ee esaceme select marae 
GIT Or GrapSee es ese ce sees ate ela ecscesectes| saad concenae 4 ie Pee Re] ae eee 
Cockle traps; 2-7 bP. . 6.4 2 400 B10) BOBS DCS er os6 DOCerDoene| Maorecetacod PocpaEooee 
obsteripots. oo.c. eo se. se 2, 750 5, 549 7, 352 15, 762 5, 543 
Melipots.. +22 ..-.Geevevewsse sce 738 1, 503 55 100 587 
Wredees AM cet se 1, 086 7, 561 256 1, 280 416 
POM ES ec och tana anes SSeS kee 115 674 70 DOO csc woe cess clslcncuerece 
Wakes is Ses... oo ee et 537 2, 219 92 1, 054 54 
Forks and hoes..............- 139 2: 1 1 7 

Shore and accessory property......|.......-.-.. 1,402; 266 |S occeceeste LOA OSS Gecacomences 
SASHICAD alice cates asas cnaceette|sescueaaecos 83, 650M shes cccescc 16; OOO) oes comes 

Cis it ae S| PI, SR ADE ees DBGVIEDS)f. : 2.2022 AAD AON Neco ssctead 

PRODUCTS. 
Alewives Pounds Value. Pounds Value Pounds 

10S | Secu) ee ove anes 313, 466 $5, 634 104, 795 $2, 075 551, 150 
Saltedes. occ coe seemed oe ce 801, 600 36, 620 60, 534 ; 140, 000 
Shin) 2s 2 See 39, 000 Olay a eae aT fli A ee ae Ae Al re 

ISA GHGTE 215 Ue Se aaa eS oe 3, 932 GOG oes esceccalsaccnc cee 121 
IBGHILUPsaceicccmacecetheacskecesce 33, 956 2, 549 40 4 95, 461 
HGUOPHSH. os san cuetemewweve cece | 180, 500 15, 577 11, 700 850 56, 899 
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Item. 

PRODUCTS—continued. 

Catfishtand wolffishv Ye n2s 2. 
Cod: 

Cunmersrse Dae cea ioenins sek ee 
Cusk, ireshe eee cdss eee 
IANS) ecko vevcrer ee ee eee Le NEE 
HVOUTICETS ese aes ec se nae eee 
Gray shy eee ice ae ere sesase 
Goosefishl= 224. oGos <a aes bent niet 
iad docks mreshine. 20) ose ee ee 
ake siresh. scot cnc stesces eset 
Halibut, tresh. 2s: 22.5. seesesen hoe 
Bo (3) gt 00S ee ree a 
IICkKOrySDads cin 5sepeeeeteeeeanee 
AN SHSH See ss ckee cos cnw se seen 
MUGUMCE. ea sch crate aneloece Seeee eter 

I PAtCs cies Sock eee aee eet 

IPeTCh Whit@s. os. 2a toe co-siacion 
Pollock: freshen pea eect ae 

Round herring 
Seal pins c8 see sees faeces ae 
SCUPs~ ssemsise- ces ose tehesa seccee 

SMEClGjasie des ace cecceayeese seas 
DQUeteALMO SS. 2 one ceee smc neee 
Striped *bass* 2 eS essere 
Sturgeons Fee Ss 2 255 tei ac esate 
SHUPECONICAVIAr. <a. eof ee woes 
Sturgeon roe 
Swordfish. - - 

Other speciesie 3. oie case es 
Saquidist Vee css tae ese ee ose 

SPOR OU Sire eyayeres =. cher clatere erste /taravoranere 
ATMIDCERSTIS 2 Seis = pwewne he HS Seaeaitice 
Alewife:scales 2-223 .u2etossteinc ces 

Barnstable. 

Pounds. Value. 
20, 976 $3: 

6, 132, 372 229, 207 
6, 500 450 

rake 16,428 | 436° 
112, 708 16, 912 

3, 979, 872 161, 782 
1, 000 10 

f.8, 863,917). 172, 356 
644, 902 15, 839 
19, 318 4, 385 

6, 445, 441 80, 284 
11, 650 780 

11, 173, 383 
9, 500 

5, 837, 988 
40, 000 

750 

293, 520 
22; 640 

136, 000 
125, 000 
23, 390 

4, 000 

360, 649 | 3,869,707 | 428,770 2,077, 114 

Bristol. Dukes. 

Pounds Value Pounds. Value 

176, 870 | $10,697 201, 259 $14, 313 

pen Ati perenne BOO. |< 22.0022 0ukole ee 

ny 94,778 | 2,880 | 79,500 | 11, 505 
187, 128 9, 058 913, 238 59, 457 
62, 667 174i | coer Bae eheal ee eee 
2, 500 7 [reise be hiae apne ee eae 

PME eran | a 65, 554 4, 553 
2, 763 180 15, 086 1, 501 

20, 000 5,000 .)|......2eseeo |S eeeeeeee 
88, 765 1,373 25 3 
1,150 50. |so sacs secs See 

72 

2, 964, 672 

1735661 |. ose eee 
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Item. Essex. 

PERSONS ENGAGED. 
Number. Value. 

OTEVesSRISTISHINE . 2.2.5.0. . se acune We tan | ce a ees 
On vessels transporting............ HU ba ee ee 
ASHOreTSHEMIOS. =: - 2o Wn’. <.  oc ce ey: Rg ee ee ee ee 
lt Psrie le esa SOD Saas ail a OS Ne eS ore 

aD Gale aasenn tattoo eee BUGIS act demmacs 

INVESTMENT. 

Vessels fishing: 
SUL es ean diataletete $502, 065 

POUNGIGS occ cea seeaeeceecin) | OSL lino. soca 
OGG sas os caceretens ease 119, 866 

CAaROnnO ss -<seeacuseeeaneease ss 1, 950, 303 
PONUHES Saee neces eenee| i m TOOU2) tosan ener sos 
OUT Ae Ra li seme be Apr Scece-as- 671, 348 

Real ese san ee ee eeees Seaeionce 379, 500 
PRONG semana raeesceccaccat | GRU steele dar crore 
OUT Ee Seto 110, 222 

Vessels transporting: 
Gasoline esta censcecr cs accens 59, 350 

LQ ne ROA aes a ASS S CHE) [emmy G40 OU [Sart Ne ee 
OUUI ootibsnodadh tbeds ase Ba ae Seaae 3, 170 
SUNN TSH C8 54 08 28: 3 13, 800 
PROMTIEPE Shee esncnaeccciceea 152) f--sess42ca4< 
ENTE LiL tose eeetret on UHL ATA AN NIED ie RAEN 2, 375 

Boats: 
MANNED W OUCr acs cent ee hs os 163 4, 435 
1 ices Sepa aeeus neepecoees 324 152, 390 

Apparatus, vessel fisheries: 
IPUTSOSOINES. «2.05. o aainin a 64 130, 700 
CULMS pete aetna aeietatala == 3, 089 63, 875 
CONTIN Tg Nl Kee la rs 36 4, 145 
Himes; hand and trawl. <.. 0.22122... 2. ccc0- 82, 495 
Ja OU ONE eae nec anos Sesid EpSSEoenOSSee 2, 780 

TE Paty Sheme tO tS Bato kei Scie eee APE! SP anes pe 
LUGS SSeS ae eR Aete One aes Iie eee aeente eee eee eee 

Apparatus, shore fisheries: 
JES FG eys TUS peel e he pes ate 
FESIISGINUS= este eoscceecaeeee 
GIN ELS ee Secs See scs sects wees 
Pound nets, trap nets, and 
ERS ees 2 gS a nen a a ee 

WIPMOES Ss Mesa seca ce tone seeeee 
OCLORULS WIS. cos jean ence cee 
Lines, hand and trawl 
DDORESEN ae = ccc cco c cb tceckn ote 
Cockie@trapss<. 2c. 222226: se 
WEODSUCE POLS ac 5-- +s 5eccu ens 
HIB DOU ee see ee ace ce sae seed 
DBE 2 chee dss. chaviatel eee seedeeu 
[RGR OSS eS Mest eck eS Se cca eleen gotta belies 
Works. and/h0eS../.--3..accceee 

Shore and accessory property......!............- 3, 563, 906 
CECT (C2) 0) i SE EY a eee ee ee | 374, 795 

1, 695, 709 
3, 137, 905 162, 452 

2, 809 85 

1, 073, 168 37, 681 
16, 870 759 

113, 991 10, 177 
LOUTINOKG= 22 ARR oe ec cectea ca conics 2, 171, 726 93, 786 
Haddock 

WIGS sates fa clsis woamaescanideaes oe 25, 468, 781 714, 799 
Davee ose sere ceuen eo geaee Lae 373, 574 16, 996 

Nantucket. 

Number. Value 
yy ee 

col Res Selle 
TOOT Sets eravocte ck 

0 eee 

152 

Norfolk. 

Number. 

30, 000 4, 500 
611,210 | 49, 090 

16, 100 508 
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Item. | Essex. Nantucket. Norfolk. 

PRODUCTS—Ccontinued. | 

Hake: | Pounds. Value. Pounds. Value. | Pounds. | Value 
IRROSH Se ce ae ee ee ee! | AOR at70) $79,600 |. 62823. ace ee ee 
Salted ie 25s Saar a sees sis 4) | 29, 095 De SO7 [enccee ue ams [Moker te ee 

Halibut: | 
AS fe ae es | ee eee Oe | 1, 485, 835 249, 254 
Saltod meee emer meter tun | 8, 045 1, 060 

PR ernin eee ee eee oe fe ae aoe 2, 241, 108 29, 625 
Mackerel: 

MOST aeeee ee oe ae Nate sl Seog 6, 953, 882 661, 856 
Salada rn smeseh chs rq ae 1, 249, 062 109, 948 

Rerchspyeltowiee eos. ce ec oe epee eee 500 25 
Pollock: 

ROS Mep ate otc rcic eM to ee tea 13, 956, 759 341, 242 
Dalted eerie yee eee oe ae 50, 153 1, 774 

IROSehShieeoss nee as le eee eee ee 20, 150 487 
FS (C10 O12 = oe eae a ace oe rey ee eal PRG HS a Ce fea a el 
Seaibass. 215 {eae ee TAN Be eee ea hl 18 2 
Shalem)" Rec eaee eas ne age, Ne 33, 366 1, 297 
SHATESE Stare es oy eee mente 9, 594 319 
pkatesiand rays se 6 Se eee 3, 510 56 
Silel fen) av cena a cee en Conte 7, 796 1, 864 
SUUTCCOnN a vans tient Soe Sat ee 1, 080 103 
Sbureeconi caviar te ove 26 ee ep SA cee SO aIk Ree eee oe 
Sturgeoninoesae | sence ee ueee eats | 13 
Swordhishess = a4 FAs Sore nen 275, 502 64, 951 
ARaUGO RTs ote ee Ae a ee ee 158 6 
Rilefish&ceeys se Ss eee eee Cee ea 116, 670 7, 000 
Abb balsa Ree ec ee ME oe Ee ee 5, 000 750 
Wihiting 5.4 mses 26 Sau ie sees 2, 564, 231 11, 343 
FSX AKG LR as al oe ee 121, 831 1, 671 
Clams 

Hard UDC races acaecoansaee 600 75 
SOlt, UDC se owe een eee 460, 060 58, 206 

CaO p Seta aes re TMS TS Joe Saal atten aces | eee eee ee 
Cocklesss 2h sg 205 ae oe eas oe 300, 000 1, 350 

18, 167 395 
677, 387 161, 249 

300 39 
600 12 

57, 462 3, 401 
282, 875 4, 366 

oN £5 RN i A MBE eae 104, 762,381 | 4,531,677 | 1,553,572} 210,391 | 243, 199 41, 291 
| 

Item. Plymouth. Suffolk. Total. 

PERSONS ENGAGED. 
Numoer. Value. Number Value. Value. 

On vessels fishing ............., 4,459). eae ae 
On vessels transporting 66 | FtaS ee 
Inshore fisheries..............-- 
SHOresmente.eemonse ce ee eee 

otal rarest ve Maeterlon 

INVESTMENT. 

Vessels fishing: 
SLAM.) se coset seca: [eeeee eee CER ee $1, 966, 480 34 | $2,484,545 

TOMNSLO. cae ee wk oe ee WS salle ote 253008 Rae aa 10: |. eee 
OULA bi iain ol Sean) aa se a anos ae eee [Rene eee 3045045 1) wooo eo 429, 961 

Gasoline. 23. eee ee 501, 755 308 2, 776, 508 
TOnNALE 2. Sasol S cts a Tae KE SHES eee ll bite DAR SOG le shearers aes 8, 202)! Saeeeeees 
Outhits-be: ek So sa aecee | Soe ome 241 845 Woes fea eae 1,009, 438 

Sf: RE eee 191,010 |. 54 808, 315 
Tonnage... Dsdly th Mi MNOBUN Eos 5 2 aa) 4,784.). 2 See 
Outten £56 6c 3 See a aa eee co leer eens 91,390}. cc ceccee see 352, 312 

Vessels transporting: 
Gasoliness< 222.5 wecisck' 4s ccl[eccone Joep: Bak acces 13 40, 800 22 108, 950 

MOnMAPC He ec so conae occlle aan eee te atte WAG) | so anes 5222/2 460 ||2 coe 
Outfit ah coo. ons aneee oe lee ecreee ee Aphia seoe 13,060 s}-.8< 222% c2ce8 16, 680 

Salle ssf ENES Ss cee See co ee Socal aso eel ae eencetaanal le cleita Sainte 3 13, 800 
TONNACO es Seca ic aie leaicictorstoee sas [ea eitelnee al See area eta es ch sacreraias 182: |-c. Ree eee 3 
Outhihe see Sccebissnasoeoelssewenaes accllage esteieig:d alle ave alg aiswin’e Gl se'sloucie clea deiweeom anes ae 2,375 
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Item. Plymouth. Suffolk. Total 

INVESTMENT—Ccontinued. | 

Boats: Number. Value. | Number. Value. Number Value. 
MAUL TOW lOlGees aise nas ~ <5 oi 219 $5, 655 33 $1, 830 1, 308 $58, 488 

OW Ged ais ane 2c dun ono aia 280 90,570 191 258, 860 1, 732 891,195 
Apparatus, vessel fisheries: 

PREUCSO BOI Gta oes e256.) Saga | Wertaleaen Aaeleo ice ~iejn clan 9 24, 000 100 193, 850 
MtuiriBis easter.) Le Mie Tet te 685 12,745 5, 430 107, 985 
LOUTGAUIG 07 esa [S238 ee ee ee 33 10, 100 119 17, 50 
pa Mal arid trawl.giie slau oe! occ ole oes ceemee SQUAD i ess seats 133, 658 

Payetefeyate Aoi eM Bene S26 (Ls. Sn RS a be, SO | oy ae Se BC LEP AE 2 ee ee 6,655 
IBGUSTOG DUS 0-0 -.. -tmtger eae seep ya sano Nanalnaemsdeeay wens ascot tae 430 050 
eee i a Se Soe Ne 19 GOS ee Seen |B eee et a 224 2,516 

IR) Piste eet pa toto oe Pek an EH Oe arn ee eros aoc & Sele [mies a dpe > aoa leis a wrmfarnimt simi ase 1 9 
Rakece Sree 29 eee eee ET. cat cca Uae tae seco me tees aa ese 2 40 
Whaling apparatus ee bcc oe Aaa Bel oceacs lage aalisa Shoe cee eie| Seb ee tab etiecs 29, 000 

Apparatus, shore fisheries: 
Purse seines...........2+-+- 1 Oe eee aera eae! oeme SIS & 265 42,050 
Wnul seines' oS. 95-2 a5... 2 180 6 1, 200 41 3, 995 
Gillnets!.o5 908.0 eee tc. 38 1,675 975 19, 500 3, 688 77, 323 
Pound nets, trap nets, and 

FRETS! BH OE) sack 8 TSO MO aa Peer see tae es 220 e 254 387, 470 
Bue Het Ese ai aac A ore Caer gee arn Sce ae RE en ea a 53 1,585 

Owe G lates ae oes a aicte| ane teed elo seine ee anc emew noes | aaasicins oun © 13 36 
Dip nets....... s See es Cea 22 132 Uh 41 104 374 
Gifertrawisesio 2222. ooe 2 120 42 2,100 191 9,510 
ees Nandan trawl sok [25.2 4206; 70d We eer CT (G =) ae isms 51, 412 
RSTO Re cee ke ene eae Se Ee nen ne ee ne SE Pee EE ee retell tecicioisiale a's | arene <isleiais'a/<,5,0 540 

RIRGRES oh ee te Soe ees 2 Ghee. Ri eeee ee ees testes 72 171 
AIRE EN LRA PS eet Pee eee aoe |aparm ecra cle morelleisieisinat ae semaine ec Rs lara s = sisiciowie’en 4 6 
Cockle traps Re noe Ore les EER Pa RE [oe eee se fal ces Astouses 680 500 
MO pSsbher Pots. se bess. c- 11,347 | . 31,182 2, 250 5,970 43,012 109, 309 
EGUD OTS e-card te so ces ostee 132 DUG eee Son sceeiats ob oe 1, $26 4, 455 
ee POS Attica wcacwatces ss ) , tema eighape |e asccones 2, 764 16, 521 
OUES aetna rccneiecc sateen AO | EE Cele et Be el ei ee ene ore 239 it 

LECCE SP eee nA er ep 71g) Pes) | Soe Rl eta ee 784 5, 656 
Forks and hoes............. 91 475 887 

Shore and accessory property I 6L4 USL abe e soe pes 7, 000, 239 
Cash capital.-.....-...-.......- ig 408, OOO ass sloshed 1,902,945 

(koe SE ae G3 7V4 476 |e See Sp boes 19, 111, 269 

; PROPUCTS. ae a Pee se 
Alewives: Value. Pounds Value. 

Lines tS es Se ae $8 1,097, 476 $23,070 
Sr Vie TeR AS 8 he ara HTC 0) HOR By | LA (ee 1, 259, 134 55, 995 
PUI O REC etra sete ics intense oia| ence ina atoerl iis cation «fam sin Stee oheieo!| sete tawetes 39, 000 2, 845 

PSTEMS copes Aen oe nonce g sce a| Poetic Sarrsara| Sie Scetyae cla lPmt clon emia Mee eisaie sw ie: 4,721 791 
TE: 7Nt}a) aaa eas ok 9 Say A Ma ee Re ee eS 200 12 189, 727 18, 018 

s 296, $28 2h, 810 
201, 188 9,219 

66,320,920 | 2, 826,091 
3 illr5: 405 166, 792 

avs 585 

il Sb, 337 55, 068 
6, 870 759 

nee i . 374, 167 47, 714 
Mloumdersscss th Pee PSE Ios 42, 700 1,994 | 2,348, 824 102, 883 | 10, 262, 693 478, 850 
bee soe yp eis BEAR ORC ae Coed Mepperres Sate eset cn oka Lae aan Se eel ie RI ae 63, 867 1s4 

A ateintd ee oes. Mis eielelstae=|| 3 Sica mtetontell ama ote cine ns aeuieaeosis sciaye's = 2,500 7 
Haddock: : 

Ls eee Oe a re 4,750 183 | 46,383, 2G8 | 1,298,776 | 77,804,810] 2,191,215 
ie POE SEG ae ET SIE sae eA 8) (9A sale | Se A El) ee ae 373, 574 16, 996 

1 et el 4, 066, 437 156, 352 
=i Salted * 997 095 1) 307 

ibut: 
ce SRT A Sim Seer Ie AEE) PRP oe 1 bi ae sae ae 

Herinc ye: 2... ks... 10, $11) 409 120) 408 
I ory. shad 12, 800 830 

EERO Sarena Sue VMI Stine yy oe Al mae cs] ee 72 18 
PeRINGGME es Pc ne ee ssc n oe areata sats oilitg Mears Seem Le 5 
Mackerel: i ay ee ia 

NGOS Heel Eo craven Sree so 48, 887 5,991 279, 030 131,064 | 12,267,132 1, 212, 461 
SIUC eS Aels fumes tet | atte oh ke he | See EAS | See TN Dae eters! 1, 249, 062 109, 948 

= Haeate PERP PR CEES eck See. cence tere) ease foal: chee Sassi tats 2B ae te 61, 361 1, 862 
ate HEL OH ewece ee te ccioen, eae eines 40, 000 SUD ras eee 1 aor oe on 161, 219 2,231 

HEIIAGNUS cieieic here <ateln Bee emit ale teers a ails sade Slo tctee heclse aw cd otocstoles obese. ore 1, 125 
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litem. Plymouth. Suffolk. Total. 

PRODUCTS—Ccontinued. 

Perch: Pounds. Value. Pounds. Value. Pounds. Value. 
i 6, 200 $920 

500 ; 25 

reshee eee etek 15, 600 $474 | 3,901, 711 $93, 735 | 19,192, 388 458, 169 
Daliedin SIMOR eee oe 3. a SIRES 2 CRAB ER ehh el eter re eyes ePl adore cece oe 50,153 1,774 

POMP ATIO Nae PPR ENTE A 0S Sk RAED SIS Eo te eal ON: erect Ra oe ea 14 2 
PRVOSORSIT eee cite ae daa sg eS ae Ee ae aloe ao pepee 16,318 628 86, 773 1,124 
Roun dcherrin eo. Gil Ue eA ae Be ae ee We tal ey nN ee to BES 94 19 
Se CDUN OI eS ERES He Rae eR epee wy ol fe Oey etiam Oa eters ape §, 000 15 
S160) ee ae Beet een oe 500 1h bee es Be LES Pea ae So 78, 624 5, 666 
Seaasseee ee Seccce acto eee 50 Diiljat ene acs Seen seers 15,967 1,649 
OMTODIN SG 2.202. a seco eee ors] ene een eres | Sea eras ec ell meiseree mine lee |e eletercterceanetae 400 1 

(|: ee MS AS BO EE ace a ee Oe 10, 137 617 62, 337 4, 309 
SLAG Scie Se eR nome Mee Ue ee seers Se EINE Seeete i 1,105 54 328, 399 3, 664 
Skafestand Tays..2. 22. Soshc hcl maaeteck ciepel soem areas 2,310 49 100, 354 563 
Sinfelie ss eee ene one nr 7,500 2, 025 1,300 325 39, 150 10, 690 
Squeteapue.2-S2)2..- 22. 1 er EE ea 22] Seem A) OR Le I ee 5,777 908 
Siniped bass sc .cMevae  Po ee onl Bate ork eee a le metrical oe eo mrarctoereiel [nie meee poe 971 231 
DPUUPSEOM usc Oe. Ss oes tae a eae Se ona Leyercpererte oe 1,339 264 12,098 3, 358 
SSHRC OM CAVEATS Se sarc yao, nats expat aera tere erate | ete eae ears | Seis eos Oe el See eee 150 356 
Spureeomroel fo sso en ee nls Senora tn el enoeiem ec | aes betes SE Bere 181 163 
WOLd fiSi= oe sees see eee Be BSE eae) Monee oe 91,313 20, 700 711, 729 155, 330 
FRATIGOR sateen cee cee es 7,100 G40F sed sa SRS eee criecemate 91, 876 8, 889 
OTTO RSI tee Ul er chonn sR Ea ea 33, 510 1,473 188, 130 9, 803 
TOMCOGE Ss oe oe stake kis ore oe sel | See ore ee eee eee 1,000 50 7, 890 239 
STUN apr se nce as eee ae 800 SOM ete ees derelec eee opines ogee 42,901 3,548 
AWihitiner yt ek sean esas Yh lores 7, 000 CEP egapebee teeta rage taht 13, 918, 650 148, 854 

38, 232 2,117 
6, 134, 557 108, 864 

40,000 40 
750 15 

4 

1 853, 304 271, 342 
222 640 12, 425 

Publics sere ees 1,146,100 | 122,885 246, 000 26,519 | 32,062,630 232,194 
IPTUV ATES Ss Saeeeeeehe he a eee tets otal | bee pretarstols| Seen amie a a fat hetero ae 4125, 000 10, 750 

RAZORS See Pea aS Eh ea aE SS | Be poeins oa eta ee ag aeons 5 23, 300 3,500 
Oysters: 

Market— 
Prubliceek Ley ee 4. eee 3, 584 S830 F 2. ss eee ds ad 65,579 1,383 
Brivavec! Mew.) Ol 23,275 TESST ec Ad | EEE LOTTE | 7 769, 055 278, 164 

Seed— 
IPObliGze: thee eeciccees 23,100 TS20h Cece mecaceim lee teceete meres 8 23, 100 1, 320 
Privateres els ee ee 11, 200 GAOL eae See ees oe merece ne 989,178 6,552 

Scallops’! 2. kaye Whe Pn ae 384 450i ed 45 OMe teen omen Saag 10 1, 332, 486 439, 382 
GOckIEs Jo koh A eR, 275, 000 1O50q| Sete + ae | asraenine Tad 11577, 400 3, 425 
Crabs: 

ATO 5 5.3 <(0eis Arik Ode PN 8, 000 165 | 1,720,319 48,310 | 121, 764, 961 49, 424 
Serie Sey yet oe A Lm 285 ADK ere eee 134 SBS eee See 13 266 40 

Wopsterse.cce 5. Cee tee nee. 575, 829 | 119,580 71, 385 21,415 | 2, 387, 636 516, 393 
SSHTLITUP eee coscda = te ee See Oe lls sce es tes St Ta ec ie 2 ela ea a 3, 400 1,589 
Monenes2 2 sos. he Ae Ce IN ee BSL Se S22 SR eee ee See ee 600 12 
eyo) )\yprd See PAS art | Smee Re cnn tin Dea 6 Ce ol ea sasiee 52, 360 3, 834 146, 929 &, 836 
DAV OLS cet cis teen. ee Eos ocean oes eee 30, 550 477 813,575 4, 844 
Spermilorl << Ue Cae eee bee ot Lae RA AEE <b BRU OD ERR Fees 141,545, 413 218, 111 
Ama Dereris sod ca oe ate, a|Barlectvencc te eee ee tava sence cee ae RE Sa 30 5,000 
‘Allewife scales ites 322 ee 6, 400 B50), 003M aaa els BE SPs See One 10, 400 5, 200 
rishi O8Sie, ee eee ae ioe 178, 700 TSSUILD: |p cee eee pene eee 204, 200 15, 027 

Wiotal: cane merece epee 5,186,689 | 471,639 | 78,454,828 | 2,738,215 | 246,951,241 | 10, 859, 746 

1 106,663 bushels. 6 797 bushels. 11 57,740 bushels. 
2 2,830 bushels. 7 109,865 bushels. 12 5,294,853 in number. 
3 206,263 bushels. 8 3,300 bushels. 13 798 in number. 
412,500 bushels. 911,454 bushels. 14 206,055 gallons. 
5 2,330 bushels. 10 222,081 bushels. 

FISHERIES BY APPARATUS. 

The combined yield of all forms of apparatus employed in both 
the vessel and shore fisheries of Massachusetts in 1919 amounted to 
246,951,241 pounds, valued at $10,859,746. Lines were the most 
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productive form, yielding 108,703,430 pounds, valued at $4,311,755, 
the principal species taken being: Cod, 62,604,055 pounds, valued 
at $2,699,786; haddock, 33,154,060 pounds, valued at $945,599; 
halibut, 1,649,305 pounds, valued at $285,860; hake, 3,436,229 
pounds, valued at $130,755; and pollock, 4,698,115 pounds, valued 
at $116,328. Otter trawls ae second, with 58,584,932 pounds, 
valued at $1,906,360, of which 42,593,223 pounds, valued at $1,195,- 
092, were haddock. Gill nets, employed chiefly in the taking of 
mackerel, pollock, haddock, and cod, yielded 18,204,216 pounds, 
valued at $814,940. The catch with seines amounted to 14,159,335 
pounds, valued at $792,721. The most important species taken in 
seines was mackerel, the catch of which amounted to 8,552,827 
pounds, valued at $738,220. Various species were taken in pound 
nets, trap nets, and weirs to the amount of 32,314,809 pounds, 
valued at $655,005. Other important forms of apparatus used in 
both the vessel and shore fisheries were dredges, with 2,023,428 
pounds of oysters, scallops, and clams, valued at $680,331; tongs, 
rakes, hoes, and forks, with 3,387,906 pounds of oysters, scallops, 
clams, and Irish moss, valued at $577,203; and lobster pots with 
4,152,597 pounds of lobsters and crabs, valued at $565,817. 

The following tables give the products of the vessel and shore 
fisheries by counties, apparatus, and species: 

YIELD OF VESSEL FISHERIES Or MASSACHUSETTS IN 1919, BY COUNTIES, APPARATUS, 
AND SPECIES. 

Apparatus and species. Barnstable. Bristol. Dukes. 

Otter trawls: Pounds. Value. Pounds. Value. | Pounds. Value. 
CO NES“ 5. ho aerosols 1, 260 $60 650 $20 2-022. ee cl seecccnses 
IGIOUMGGES ee ton sacccmoaces ene 2, 888, 935 | 110, 022 92, 000 4,800 | 243, 420 $12, 805 
Haddock—Fresh................. 220 PS) lire dette ccueel 'aavaciecoemd [osx cote col same eenes 
LEI IRD. pie teal ot sited eee al eles Se 385 5 80 Th PARAS [ates sei 
Polock—Mresh SN ieoee oo OE oe te eee lo eek oes 120 BA eeimane ill ees ces eae 
SRNODE Se Ses one Scinicce chs ddesst se stnoseneueaes |eeeeeeeeee 300 200. ements | seac aes ace 

NGG) Lies Aa oe Se Sf Eee a er 2, 890, 800 110, 100 93, 150 5,031 | 243, 420 12, 805 

Lines: 
Catfish and wolffish .............. | 7, 364 SON a= nic basa cic lrusacmcestel saad caees| Onowamce sie 
od Bresheeeg sen ee 5h tite 3, 012, 246 | 94, 045 174,325 | 10,575 | 155, 928 12, 592 
WUSK— res. 22 = wi a cirenn cee cra 12, 295 BEL! |< asnridec aisle ara totercew's'l oc bapiiacice ame eee 
MMOUMO SES oo ocanest and seee necator 12,178 Aas een IS Me ces aoe aceon terol teow sacke 
Haddock—Fresh. ...........-...- 5, 2245160] US UAO IN Se rs oe ca a ecw neviewtere 64, 000 4, 480 
Hake—Fresh <<... scsssctaJeeweuecs 207, 258 7, 232 350 25 15, 000 1, 500 
ea put——Eresh Sac eis sae =e ea 9, 107 2, 681 20, 000 S000) eyes. eee 
Pollock=—Wregh) 2205.02. 82k 229, 186 785) | pa Vee SR NEA Riasce Ser a (CIE 
IROSCHSNENS. Gea anes cee anise sae aes BOSC. ON Chea cccmccn|oemacmas caleme come sec[tacrececee 
NEVE fas eas ee ae eee ae le I Lsamdteratnaa[e aio eeen ant 4,125 I Ea Rey tal [aes ame 
TEAL SS SRE SE NE EA Sa eee: Rae 38, 000 UES (Us eee eed bot See aa 
RineypneecesMRE S e eR ee aE 37, 107 V0 | PRS al beer te Seg aah 5 iar 

ROtale Sees osee ese cc nko ae 8, 751, 206 | 262,915 236, 800 17, 380 | 234, 928 18, 572 

Seines: 
IS TISROUE Soe =~ 52a ae oe ae cen 248 
(CG) ee ee a ee een ee 12, 371 
(Shiki) ab 6 ee Ie eR eee een 1, 030 
SIO UIE TS a eo ok Soke so ate oc enis maine 4, 668 
FAG GD eae debe Urec ew ucnaateis 2, 990 | 
13 UY Te ee ae ee EA ee 5, 450 
(Sih: bey. AR es 2 a ee eee 513, 600 
Mackerel: freslan 35.2 gece cbs asinamcc 1, 616, 538 
POMOC. oso. aces se tomes ose 53, 470 
SIMON G2 «=< « eteere dab aaa snot rains 257 

Liesl ee 2 ee ee 2, 210, 622 

52025°—21 
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YIELD OF VESSEL FISHERIES OF MASSACHUSETTS IN 1919, By CountTIES, APPARATUS, 
AND SpecigeEs—Continued. | 

Apparatus and species. Barnstable. Bristol. Dukes. 

Gill nets: Pounds. Value. Pounds. Value. | Pounds. Value. 
Mackerel. 2 one serge oA se eco 248, 748 | $27, 397 92, 900 $7,890 | 218, 330 $27, 890 

Totals so set eee ate ee eee sness 248, 748 27, 397 92, 900 7,890 | 218, 330 27, 890 

Harpoons: Swordfish: 2. 225-.. 2 saa 112, 935 20, 860 106, 741 22,265 | 106, 038 23, 120 

Whaling gear: : 
AoMPereris sem access et ses es ese e 30 5, OOO ye Gh Soe So ye chk = sae eee oe ee eee 
Sy arias 1100) cope Np a a TT 8 678, 375 | 92, 450 867,038) || 61 25° 661") cen henen a ae 

Motaleer 2 t eaten coc cer mnaeeese 678, 405 97, 450 867, 03 125, 661:| 52 c2eho- lesceeenee 

Lobster pots: Lobsters........-------. 1, 200 400 2, 740 685 18, 682 3, 228 
Dredges: 

@lams shard.) {os thie doses 4, 800 AS QOON Rogen s ome cicie| sas sle'ete cele lacie rere ienete | eee melee 
Oysters— 

Market sprnvalel tort miaerae 356, 685 | 142,040 21,000 eat Babee seed bossso eens 
Seed) iprivate:-2. 3.922543 17, 290 V¥482 | ic PLES CS CaaS Soe A ee eee & 

Scallops.ccccecece scctasstesaeseese 68, 610 22) SI5i| fe os coat | ante cers 2, 400 1, 000 

otaled.. ee eee eee eee 447, 385 | 167, 097 21, 000 5, 250 2, 400 1, 000 

Tongs and rakes: Clams,)hard-- 4. ---4|-./222-.-00- jee fel Deh 2, 800 1050) (foot ee eee 

Grandiiotalieen ee. tee. SSP 15, 341, 301 | 823, 933 | 1, 550, 669 | 198, 962 | 861, 298 91, 565 

Apparatus and species. Essex. Nantucket. Plymouth. 

Otter trawls: Pounds. Value. Pounds. Value. | Pounds. Value 
Bittentishs ss.ts.-.cmcemtearsactscese eee 330 $23 
atten and wolffish:o.---2cees-<s 4, 616 312 

WreSHee: Seo you duce Seances 2, 494, 530 107, 285 41, 000 $2,050) | 22. <2t5 | terete 
SEDIILAGI0 hes reunion eel Sa arene 40, 000 2) 200) |Usess io crseel soaceecee | aSsies <2 | eee eee 

Cusk— 
resh eae 2 ee etm Se eee 24, 765 BOD isos wdc oe lsicdiewin tion cil ce SSO COP ee eee ees 
Saltiedseiwn fas ch eee ee 15, 000 BTS Nose sacks occcccsecn|=<.one cen eee ae 

Rlounderse sok seh soe oe Lh ees 1, 179, 280 47,147 | 336, 000 26, 880. |les i325 sae 
Haddock— 

INTFESH eee hel! oe be SPP E oe 8, 326, 644 234, 134 1, 000 50. |||. ees Oa eee 
Saltedeea- 6 eee 2. oS ee wee 194, 000 6,°790) |ns acc eeicere ecteencec alc ease ee rs 

ET ARG Mass ae ce cet oeuiot ma tanita 32, 658 W838 feeds cee |e neree ccs Jee soho ee] 
Halibutace se. 0 rule eo = bees ee 13, 622 POST GI Vane ase |Pecaemsaee |. worn brew Rene ee eee 
Hallock— 

INTeSHMe se deichceue Setisdaee cases 443, 280 10} 638: |3.scc052¢6lnods decede| 2. sseeee eee 
Saliadanat -sae feral oes 14, 045 MBG. Wi cai se citer loci coe o Se Ee RR ere 

Rosefishiess e222 See rey sae be 9, 140 D7 ERE ee) Pee eye meee ye alter Sone 
(WWilhitiin pepsin eo ed FL eae 445 AN) is SPD. salle bicicemee a BEEBE Erde |itaosceckc 

Total meykieo ke: a. coe eee a 12, 792, 355 414 489 ||) 378,000.,|) 28,980) |i55 Seems sees 

Lines: ie 
cae an dawolitishess sen streae ce 42, 237 1 am Eee ee Pee RAH AEE cil ORAS S 

Hreshys. 8% | LAR se scot Oe 34, 344909), 2.479 O11 | ocsues See lis coe cettnaatlo ce ee Ree ett 
Salted... 2. cb WOES oh. Lenemese 3, 097, 905 160;052)|\ uae, Suds [eos es |o ca aoe lead ERS 

Cush— 
1h gc ee Sa ee Eee 821, 692 28, 627 

: Saltedis..00.. iyiee Bb. daa fe 1, 870 84 
Blounders....-25sscecsesnaceeee se 6, 016 213 
Haddock— 

Bresh si scl eeee eee 14, 653, 310 AIO!.580) | cobs seiteicl scien senc ssh neneeee iadete 
179, 574 10, 206 

1, 258, 021 50, 721 
29, 095 1, 307 

1, 416, 132 245, 904 
8, 045 1, 060 

1, 503, 661 36, 792 
27, 258 883 
3, 470 124 
1, 118 28 

20 | 1 



FISHERY INDUSTRIES OF THE UNITED STATES. 163 

Yrevp or Vesset FisHertes or MASSACHUSETTS IN 1919, By CouNTIES, APPARATUS, 
AND Species—Continued. 

Apparatus and species. Essex. Nantucket. Plymouth. 

Lines—Continued. Pounds. Value Pounds. Value. | Pounds. Value. 
SRIIASIS IES tn once We ances 116, 670 , 
LIS NCH SRY BAAS 6 SE SS Se ees 2, 225 
PIs Fee ee mse cin wets iessiniclac eerste = 54, 750 

ee PDE THOT Se hes 43718 Vel | aeeae oe aes |b decsets (suse See ooe|- week week 

Seines: 
Bonita: o<.- ose s OEE oe 300 BY cele Aes Eee See ee (eee) Peete Set 
Pcrertishbee she 5. 2... 2) ou eres 40 | Re ee NG kk Se Meteo heh: | ee BE 3 

MOM ck occ cs wees oe be ccadens 5, 900 25M Reem son atinsm «| osu eeams| Sartteee cen 
EP OGI RON) 028 sco deme s- 1, 025 PEA ie, Boa tae ee ene ieee Ay.) Se RE Ae 
EPC ere te OS Eo eee cecnmmaln 3, 318 hI ig (ea Te ei ae ee ee oe ee 
ROR IN Meee on oa te cece eee kee 556, 112 6; 105), | Barer ene ences also eae sees oer eta pie 
Mackerel— 

LOCC Le ae Spee ER ee 4, 788, 267 400, 778 2, 000 $200| 2226s Sestins. 22 
Saltedes cee oc ee enna 2 1, 249, 062 109) 94Sr |e Es soe leeecokccec|s.ticmosaeeleuamee. 

TES feet eae BONE lhe See 2, 095, 253 ABURGS LED 3 earls ORs ee eae ia eeae Se 
(1 a Gee ee ee 822 188 tae coos |eear eer teen aes eee ee 
SSUPATESE CORB Ct ccc eee cdanasioss 180 UD oe ee aes be Se Cee Sse Seen ats 
Ba Wiles core sca tecemicde rice esrecse 1, 100 G0) Fe etl Bere Ar cere Rs bn. 8: Be 

UNG ro) ph Re ae eae 8, 701, 379 564, 354 2, 000 200), | eos eer Seed atoe 

Gill nets: 
STII LO Me eee cae nse oct wodae aninse 280 
Butterfish 1, 060 
S16 (i ee 58 oo a ees 1, 241, 606 
iad docks... ...- 2,019, 379 
Tat A i eae 2. eS ee ae 194, 641 
WACK Ereltee 65 oo. 2 fos Si saentc cn 1, 391, 665 
IROMOCIES? coat Rela oo ee nicl lS 9, 217, 089 
Lifec(lih) se ee Fe ee eee ee 825 
SLUG Ls ane Us 2 2 a ee Re a ee Bae 7, 800 
DHBERS SO cEEE oe else csebe tcc Gece 100 
CAT OS are Poe ot ae wiclocee Bee B dsiee 30 
PHFD serm/sacsees cscs oe os asek 300 
Wtiversam Jak) eee cal. sche scsueeie. 195, 650 
MDB Wilinescccossesescs. eee aes 30 

Moe YS Ae ee, Ca Be 14, 270, 455 

' Harpoons: Swordfish. ........2.-2+8 ..| 275,502| 64,951| 1,300 Fie | Ae 

Dredges: 
CIBIMS MALE Bec 8 Ae Sane be we ce aelnemieeasco mes nels ace ss 132, 000 BO NO5O) be ccc eee Be oa 
OTT OC Je Lp a a a re DOR eee Eee ey ae 8, 700 3, 500 4, 680 $1, 320 

Guth eset ANSE Ls oka ass Scices ee Petter fe oc aiaretahr& fete SOI inns 140, 700 42, 550 4, 680 1, 320 

Tongs and rakes: Clams, hard......... att letad | 1 US Mel (as Ae ae 4, 800 D SS00 i iecwocre Pete Ete cence 

Grand orale 6.35.5 as PoSseeeee 93, 607, 669 | 4,009,620 | 550, 800 76, 144 4, 680 1, 320 

Apparatus and species. Suffolk Total. 

Otter trawls: Pounds. Value. Pounds. Value. 
LEGIT Cr ee BPS ce ee eee 21, 549 $1, 782 21, 879 $1, 805 

1, 647 67, 287 1, 959 

105, 491 4, 990, 557 214, 911 
eens Saeemats 40, 000 2, 200 

236 31, 315 1, 128 
WeUdosdeeuse 15, 000 675 

if 490 7 
47, 269 5, 801, 897 248, 923 

953, 728 42, 385, 742 1, 187, 925 
2 Sn Cea SE nO SE Se les ae SY han PR 194, 000 6, 790 

BPG RGE Pera. ceroh = 25 Us amano -<4 55) fase ees - 2+ 397, 579 16, 298 430, 702 17, 643 
PETRIE UL Geter oe nee se ee eee nee eee ceo he 53, 627 9, 116 67, 249 11, 4382 
Pollock— 

Wreshess. sues ci = 2 Jege gt «oot Lees «Gk es 311, 442 7,475 754, 842 18, 117 
MILE ces oop a aen seein nent. ta semulens coeeoasecaslonse oom cies, 14, 045 456 

VOSCHSI ies cee te be eee eee eek eae Se 2, 405 90 11, 545 319 
SS) Va LE ecg eee ES Renae cen en eae ea 7 1 7 1 
DMB LES Mee etek Saws tes aoe oitec omen sit rea saispaiols 990 52 990 52 
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FISHERY INDUSTRIES OF THE UNITED STATES. 

YIELD OF VESSEL FISHERIES OF MASSACHUSETTS IN 1919, By CouNTIES, APPARATUS, 

Apparatus and species. Suffolk. 

Otter trawls—Continued. Pounds. Value. 
SALES SU) se oe eet octets eieys sisivie sai ee ae eats 1,810 $39 
SGUE SCO eens ee eee epee aoe 5 Sie See ee eras 1, 335 264 
DWihiting | see ek ok alepa: cla. 0S ee ie ae NDR TS A cae Sp Duero a 
Scallopss fee shes wee = = iti deus abe sees secede cena (ire: auiee 

POL a eee eerste aaa See ee ee ae 38, 433, 712 1, 143, 495 

Lines: 
ee nee and. WoOlfiShs.....ioc2 sqssccaaaeet acme er 15, 509 454 
od— 

TES oe x oo F oscitiasiamnce see sae oe ete os 15, 189, 656 653, 053 
Salted fe obs ec ete ale ee te ote | a ene eT | Ue On 

Cusk— 
TOS Eo Sec eae ee Waa ee eee ee 358, 353 12, 890 
Salted. seni. 0 Wie 2 ee 2 Oe DBRS SP hes Sle Pawan ee ee eee 

lon Gers: S282. Be See ee cae Se 15, 909 646 
Haddock— 

AD o bes Se ee CA ee ie, Le co bal 10, 467, 834 293, 006 
Saltedenc re Se enka he eae ee te ne eile e been ae Sec Se ae ee 

Hake— 
Freshis senn iehecheeine feed searches ees oe 884, 876 36, 202 
Salted cee sWBS 5 So a ee A 7 ell Se a Re etn eens ee ce 

Halibut— 
POSH ceo. ew, at teins aes Bi cyte ed 178, 280 28, 23 
SE li(\e Ea See eee See Ase he Salle A Ls oe ee le ee cane 

Pollock— 
Teg StcTs ae ren CMs are ge PAIR A Bd 1, 556, 431 37, 447 
Salted cee ce he be ements eee ae ace ee Ot SEE oe eee el ere eicpaeeeree 

ROSCfISH AH 3 AOR en Mea hee aes Eee ES 11, 078 430 
Sharks sao he Ss ee ee ee 115 2 
Skatese ee se Se ae eh i | nara) PRE I |e a ee 
PMEAUT GORE eee Ie esr eh perce ile ere el ieee | Peg rE ape ne 
PDilefigh'. be ee Me = ORR RNa ea bolo 33, 510 1, 473 
SDE OT Se aes Sh te rs each te ee et eee 2, 250 51 
Gpewien toe ae eecee kn eee Se eee 39, 396 2, 890 

otalijs scout eke = Se 0 EL ship Be tape ava Eas ce 28, 753,197 | 1, 066, 775 

Seines: 
TAN OWIVESS 5 uae. tick Seen as sce hee ee ae ea 800 8 
B OMNI Osha cece ink SER Ue eee 200 12 
Buttertish 25. b ahe oe ae es Be eee 905 101 
OG sia cece Re vce cto eco ee CER CRORES 2, 654 115 

CUSIGE sf a Se ae a EE nee | Rae cee om | etn pe 
Blouinderg. © 22s Lea se Pee aarp eee SSR ae ee eames ee a eae 
HS (0 Ko ore -<btet apo | (See seas ered Tg UD, Te Ree te MY i Dla oe 2k | RE he ee 
1S Cl ae ein Sane ene ea ee ee Se eee 670 27 
TEVe@rnin gutse S25 Oe Gao: LAUT NP ST Bal do ek Reena no | = ee ee 
Mackerel— 

TM sis) a Laie NR Bh a Ree ey Wet yh pera ann Re 380, 214 44, 464 
Salted2t odcoe ese cvs SER See Ee eA RO eee Et ae Se eee eee aaeeee aes 

P OOG Kah 5-2 Ne pose Ca «| GA ee 644, 845 15, 476 
SH achieve ea ae a yee oy ee Pa ES 10, 000 600 
Dbarlesih Ss cL Eo ae ee as cree ale eee ga heal eer rete 
Smelt 223.5 Ss 506 Nee Se ee ise cit tall oe eee Sees |S ee eee 
Spawrltes ance Pee SE ie) Aa ee mete ea fea llls Benen mee | eee err 

Total eee as ccuegen, Sven cane SL Wey mary eee ee 1, 040, 288 60, 803 

Gill nets: 
Bonito os ise sos Joe oh ee Ee hacen SER RRM Ee eee aoe e means 
Buttertish 3. oo es US ee ay Fe 2 elves 8 | Oe a a 
COd 2 ak ee Se SONOS OT RR 129, 075 5, 550 
Tadd ock i) Aran FFE ear Sally eee Peed 384, 286 10, 760 
fe Ie aan a gan eal ea SALE Ns foe See 3 UL ae 15, 090 619 
Mackerel 273, 092 32, 296 
Pollock 1, 310, 981 351, 464 
Rosefisti Mi... cA Bed ere ee PE tne nee eet ees roam 
Shade oo eos tS eo I Re DL ASU eas oe ag Ne Sac s 
Shanks oo 6s 222s Tae Res OR OE Se Te or | eek See pn ee |e oe 
SKateSse |) Sov 8G hh LS AS Ce lag 2 ep 
Shrimp 0858s nse esses oa Se ee eee Reema ewe cae eeee 
1ST AS) ies rE ne es ae) ney RT 1G * eae 28, 300 426 
SpPawies wees os. oe ee ese PS EU a eee see de eelsciccscsesee 

A dU Zara eR Se Ra 2, 140, 824 81, 115 

Harpoons: Swordhsh ss... t8t asec cwic ogee ese se ene 91, 313 20, 700 693, 829 

Total. 

Pounds. Value. 
1, 810 
1, 335 264 

445 4 
300 200 

54, 831,437 | 1, 714, 850 

65, 110 1, 825 

52, 877, 064 | 2, 249, 476 
3, 097, 905 160, 252 

1, 192, 340 41, 899 
1, 870 84 

34, 103 1, 293 

30, 409, 204 859, 417 
179, 574 10, 206 

2, 365, 505 95, 680 
29, 095 1, 307 

1, 623, 519 281, 816 
8, 045 1, 060 

3, 289, 278 79, 134 
27, 258 883 
14, 853 563 
1, 233 30 

20 ul 
4, 125 450 

188, 180 9, 803 
4,475 89 

131, 253 7, 746 

95, 544,109 | 3, 80.2, 014 

800 8 
500 42 

1, 193 134 
20, 925 727 
1, 030 21 
4, 668 164 
4, 015 112 
9, 438 365 

1, 069, 712 15, 263 

6, 952, 019 590, 224 
1, 249, 062 109, 948 
2, 793, 568 63, 918 

10, 822 738 
180 11 
257 38 

1, 100 58 

12, 119, 289 781, 771 

280 15 
1, 060 58 

1, 370, 681 55, 745 
2, 403, 665 66, 489 

209, 731 8, 607 
2, 248, 735 279, 856 

10, 528, 070 260, 719 
825 33 

7, 800 153 
100 1 
30 1 

300 39 
223, 950 4, 479 

16, 995, 257 675, 196 

152, 110 
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Yrerp or VESSEL FisHeRtes OF MASSACHUSETTS IN 1919, BY CoUNTIES, APPARATUS, 
AND Specites—Continued. 

Apparatus and species. 

Whaling gear: 
Ambergris. . .... 
Sperm oil 

Lobster pets: Lobsters 

Dredges: 
Glamsrbard: .} 254. (5. ..0Se ort ee boos fo 
Oysters— 

Market, private 
SGU eDIEVAlG=-)2 0 5 ee dacos sa 

SOTO Eee ee Ree Soe Ol ae ee 

Tongs.and rakes:Clams, hard:-22.0...2.<..2.002c0% 

Grand total 

Suffolk. Total. 

Pounds. Value. Pounds. Value. 
30 $5, 000 

1, 545, 413 218, 111 

ad ace Nod cota hue bet 1,545,443 | 223, 111 

fo, Ae OLE wale tee ABs 2 22, 622 | 4, 313 

Diy | Sti OR) OTS Re a 136, 800 40, 250 

ie SP eee Oe | aie ee ees 377, 685 147, 290 
ees ee | eee ree 17, 290 1, 482 
Sh dly he Ae ae 84, 390 28, 195 

stu cotter eled|emekeech wt - 616, 165 217, 217 

EAT ES IP OTe EO 7, 600 | 2, 850 

70, 459, 334 | $2,372, 888 | 182, 375, 751 | 7, 574, 432 

YIELD or SHore Fisnertes or MASSACHUSETTS IN 1919, By CounTIES, APPARATUS, 
AND SPECIES. 

BY POUND NETS, TRAPS, WEIRS, DREDGES, OTTER TRAWLS, GILL NETS DIP NETS, 
AND SEINES. 

Apparatus and species. | Barnstable. Bristol. Dukes. Essex. 

Pound nets, trap nets, and 
weirs: 
Alewives— Pounds. | Value. | Pounds.| Value.| Pounds.| Value.| Pounds. | Value. 

NMOS)... 2 a eee ee ett 194, 566 | $3,484 | 77,795 | $1,540 | 96, 050 | $1, 706 17, 315 $244 
aliod eameete sme ser SHON wale 508 eae seonce nee teeee 1140800081 6° 3008 eae st| eck uae 

Binehisht Io) 2st 2 3.25 3, 932 td eS ee amor: 121 24 668 71 
Benito setts sees se: 33,956 | 2,549 40 | 95,461 | 9, 929 90 9 
Bibertish- 842s... cs 176, 061 | 14,966 | 11, 700 850 | 56,899] 5,853 | 19,039] 2,041 
SCD eed eG EA eo TST eas a A SE PS El | mere CO ee | PN TN es 14 1 
1 (2a er eae 113, 668 | 4,822 795 37 | 81 6 | 175, 006 5, 400 

Givers eisase sass sete see. Sees cek ala secon ieee st MUBIE 1 Se oie is 2k ae oe ' 2, 809 5 
(1 ee eres 3, 850 455 500 U0 SSS ena Bees es ete ll [a ars © 

Wlounders......::.::-::--- 161, 086 | 7,828 | 19,753] 1,017) 13,043 | 1,162 1, 805 58 
Mri PabOMACKOLGl: 2222222 6c/=45 555 book ases'sot.|sseatoase| atese ces GE S6IN 862 sae saee e eon 
Grayfish 1, 000 
Goosefish 
addock 

Hake é 
Herring 5, 931, 481 ; 
iickoryishad. 222222 4)° 11, 650 780 
Siri persica N.S adet st RNA pak Ces SEE 
LLQUHCOSs2 NS osc iis3tios. 3, 800 38 
Mackerel ants bssssccnt 1, 419, 313 |148, 182 
Menhaden................. 69, 303 | 1,605 
Perch winters 8252.26. | sees houeek ss deeeeslo recs ee [nel 
ollock ss ek eM FT 103, 725 | 3, 135 
POMpanoss* . 202225520. 14 2 
Round herring............ 941 19 
Seago ees WEE ae AL, (cs ere Sl Mee Raa 
Seu ee cctls este scosiet 8, 634 494 
CAIDAS nae ek eso Aes asin nln bs oes ies econ 
SUE Wi(2] 6) 00 5 eel ee ee eel Me Pea 
SN Te eee AS 5,645 | 1, 553 
pharksech ists) ws csecssebse 11, 300 1 
DEAes auaMa yar ase se |t Soe eae oe 
pouae (lhc rh is 4 Se ee i Le Bee | tS ee ble 
Squeteague................ 613 74 
Dirlpee DASSe =. woe 2S 287 110 
SUTHTT (27) cg ee eee eee 5,183 | 1,191 
Sturgeon caviar........... 30 85 
Sturgeon roe-..........-.-- 175 150 
PRATER L: ce echo etRee Oe 23,627 | 1,362 
PPORICOGs2 2. <3. 52 ee 2, 200 6 
LL TET eS ree a ee 37,048 | 2,716 
AWiHitinnp ees, 2 Sel oe Cade ‘1, 173, 383 |135, 485 
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Yietp oF SHORE FisHERIES OF MASSACHUSETTS IN 1919, By CouNTIES, APPARATUS, 
AND Spectes—Continued. 

BY POUND NETS, TRAPS, WEIRS, DREDGES, OTTER TRAWLS, GILL NETS, DIP NETS, 
AND SEINES—Continued. 

Apparatus and species. Barnstable. Bristol. Dukes. Bssex. 

Pound nets, trap nets, and 
weirs—Continued. Pounds. | Value. | Pouwnds.| Value. | Pownds.| Value. | Pounds. | Value 

Other species...-.-....---- 9, 500 $100 8, 411 $388 "| 1 20)'321' |) $1,629) ooo soe u | Seeeeeete 
Squid ee coe coer 5, 837, 988 |104, 364 | 141,129 | 2,184 | 16, 459 253 | 121,831) $1,671 
(ROLPOISGzewsseeseece cossi< 750 1 eee eae nonanate ecareoeie Eabosoac|loosneadsodisade aoc 

Total same. 2 te 2 25, 382, 735 509, 347 | 675, 555 | 14,406 | 703, 929 | 40, 875 |4, 546,068 | 55, 569 

Dredges: 2 | 
Glamis hand’ 222s o2-eeee A800) | 1); SOD) | Be ae. < <:crcte |leie ere yarse rm llatahntatat miata ors telele stat are ate eerie 
Oysters, market, private..| 138,915 | 52, 237 |.........|-.------|---------|--------|--+--2-2+-/ee---22= 
Scallops: cc ue.ccijewetesckes 397, 656 |114, 328 | 42,000 | 14,000 | 298, 620 | 87,825 |..........|...-.--- 

Total See tcc aeee 541, 371 {168,365 | 42,000 | 14, 000 | 298, 620 | 87,325 |..........|........ 

Otter trawls: 
OG ee hee Se ae Ea Yc erste ta | sinrel acetsi alain |loitfelate'oso iu llalatotatatererciat| ieencte miet 450 19 

Miqundersh... seccseueaccc= 891, 315 | 41,712 | 69,000 | 2,800 | 639, 275 | 44,490 | 713, 567 | 30, 798 
6, 715 101 

Gill nets: 

(Perrin go ooo 2 sce esis s ane ae 
Mackerel 

Dip nets: 
Alewives— 

MOSH ce see cee oe eee 14, 400 
240, 000 

Mlound ers’ aseene sae sense ese eee 
(FLCrnin prep eee Sass se eee sees ceeee 
Perch) yellowe.-seeee--ees| seers 
Scallopsetesatc csteccsscsas 34, 950 

Seines: 

267, 173 

149, 788 | "7, 702 
4, 500 135 

18, 000 810 
7, 200 205 

362) 428 | 35, 506 
1, 800 54 
5, 196 204 
2) 000 10 

900 81 

88, 067 

wet wee eel eee ween 

2, 863 | 486, 100 

159, 036 | 3, 817 
24, 309 959 

758, 988 | 39, 122 
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Yretp or SHore FisHertes or MASSACHUSETTS IN 1919, BY CouNnTIES, APPARATUS, 
AND Sprcres—Continued. 

BY POUND NETS, TRAPS , WEIRS, DREDGES, OTTER TRAWLS, 
AND SEINES—Continued. 

GILL NETS, DIP NETS, 

| Nantucket. Apparatus and species. Plymouth. Suffolk. Total 

Pound nets, trap nets, and 
weirs: 
Alewives—. | Pounds.| Value. | Pounds.| Value. | Pounds. | Value.| Pounds. | Value. 

10: SL a a eee 16, 400 $164 | 80,050 OUST Reet neh lb eee eas 482,176 | $7,812 
Saltedtee,-¢lanteese a. 27,000 | 1,080 | 230, 000 ONT TON eee one wee nee a 432,000 | 18,905 

TAGTS AC gee peer ee eee Cee a ye ean EERE GE a oe | ba Soe ay eee an ere 4,721 791 
Bonitos ses. UE Le BOMAOO I D470) 2 ANSP ae ees wale Oe iI ease 188,947 | 17,961 
Hutternshs.2 22!) 2 ctw incid[esee stceeiete ke 4,775 GS Gl A= 2 Sve ee ee 268,474 | 24 297 
GatiebrerG sw OlMLSH ~<<,4\eemecrmeaiyee mere | sete Clonee Oe or SIRE rea eee 14 1 
COMI S. o. Sec anckeee 1, 400 Ob ORE Sean | aee Meee eR ER te eR ee 288,950 | 10,335 
OTe Ragen Bidets ol Pic octal tte tl nesses tal Peter ered [inlets ad Eee aa 2, 809 85 
ROG se a= f cra dme hn aeeee Mem neaee slo sthch sate Senn os | ecboset acl Gameee ack] oclieea ae 8, 350 905 
Mlounders......i<.dese-c 4, 210 SOs Nee Zee Cet Ee Ee ears ee 199, 897 | 10, 595 
irisatemackerel.t.¢2s22/-|0i-222--5)-s000.-- ee acl Eee eee eee Silencer 61, 361 1, 862 
Grayfish 
Goosefish 
Haddock 
LE Vics eS eee eae oe 
Herring 
Hickor 
Kingfis 
Launce.. 
Mackerel 
Menhaden 
Perch, white 6, 
Pollock 292, 808 6, 528 
RAL ARLO seers oe See Ro tele ee ene =| Sato. UL See Re Ec ace ce cls csc ca cib|ctose ces 14 2 
Rio) eae MY nV) ri We eet ees os] ME ee eee | RR eel ee eee ee ee 941 19 
SGU Tiere oe Mea eee eee eta Se eel Nee naps arte aed neem dean ves tamecee | maseece's 6, 000 15 
SOUPS Hs ors ae ecco. Safe 2, 450 DAH a eee sais |e aeete soe | Sateen ee lnaaetetels 74, 714 5, 138 
Mea basss.22 es. ous. .2e ec 2, BUD alt aa ete Bel Whee hall See ance [eames 8,172 884 
CACO eee ener es KURA: |ah mes went sare ciwe Domed ON el te re caeeane epee 400 1 
SHAME eno eee RHE 12, 800 HOON ee: (Sete chee |peemocn. ce lsosiemeeie 18,971 2,374 
PSL ey ee ee eine ot | Reet ance | NEE eRe Aelneme cue a ee Le Sent ee eee. Ce clemeene ce 17,475 329 
REALES ADE TV See emcee elena ne alee eee we Son Ue eee ieee seme cence seeme nec 93, 649 381 
SHINEE Aes eMac Actes 4 MMe (Maen rere |e ape al (ede hat beeline ae ar bee 97 13 
“SUSI O VEU EE Feet sae a en hn te pole al 2 a esl ce ae tl ee pte ie Ae ica 5,777 908 
FSi stIN 0 eB by OF: SCE ALS SO Ad es i SO ech 2 fe a Dei a ee ee ee 951 226 
"SU DIAEIE OTE te baeip eee ge etoeae coe) I aie EES MP ah lt | ape ieee hod ay ae (Ae Ee 5, 363 1, 213 
MEP ROM CAVInT een eee ER Rne xe ee este Ie ee a pPe Me Lo Aone ee eee itanes aes 30 85 
(SLITS 2 21d [01s ea ate | ea woeseaes aeesase Bene ene ee aes Ae aera 181 163 
BRAT COD ae Ate Ste et Ae oe es a A teem al peel aR Ta ta Re (ee eke 37,526 2, 703 
LUGTITEGG ed an Se See Sa ol orphan bah atic eet tae ata ete ha pe eer ea lee | 4, 590 99 
ATEN eS tan sed eSrarrie | tek tenet] bitch seins Hiatt S| MIR IS ai baa dab 2 | Seana 42,101 3, 468 
WY bitin pes se 5. 2 53, 600 660 7,000 OS. | te ccessc as tecewane 13, 918, 205 | 148, 850 
COTTIER OC ol See hS Aa diaee A beri ae el raecmeb ates | | a Mr Ret as ane peepee ee 55 oC ee 38, 232 2,117 
SPELELS Seen 2 ee 3, 350 83 13, 800 SOOM Soon cen skl eae se se 6, 134, 557 | 108, 864 
LADD ORCL Soaaeeee. Sot Sata Peer sae eerste hk ee SER ee et See Ce oe eee eee "750 15 
PMlpwite scales scat 2.5. ole }oe. tees eanqee 6, 400 OV d Me ceed Ik os 6, 400 3, 200 

AMG] te ea, Si eee ee 249, 210 | OHSAS M3) Weir ay es 8 1 01 el Le 32,314, 809 | 655, 005 

Dredges: 
Camis Harder tenc seen s eee a a ne a ere acti tos at ce| Secs desc seca ses 4, 800 1, 800 
Oysters— 

Market— 
Pale Foss cnet Ales ge ate cls ER 175 63. op acaeasalens come 175 63 
eaves Be havea [se SES AAA pS AS 16, 275 Ct) (Al SOE RES. ==) 155,190 | 57,124 

eed— 
IUDs sats 2. 2|" esa2e =| se 23, 100 163205 soo ee eel PLFA REL 23, 100 1,320 
IPTivatOss sc-osr vl Siem 6. c]s cade 11, 200 G4 eee sche analleceaeee 11, 200 640 

Seallopsesce si eee ee 94,752 | 42,730 | 379,770 | 143, 784 |.......... Tree nes s 1, 212) 798 | 402, 167 

TO baL 8 a! 2 Pee; 94,752 | 42,7380 | 430,520 | 150,694 |-.........].......- 1, 407, 263 | 463,114 

Otter trawls: 
APRS AUC Wy OMUShia. sacl eae ee ste ee Pe ot ESB E. ches 125 $5 125, 5 
Cod te RCE RRC 20, 000 GOON os. eer lgee Lada 7,219 310 27,669 | 1,229 
Mlounderss es edo. ss 271,000 | 24,680 | 25,000 | 1,000 |1,082, 298 | 46,252 | 3,691, 455 | 188) 732 
Eig OCHS 5 soe aeeina gee tee nema |t oe atiae || co ae e tea ee ae 13, 481 377 13, 481 377 
Hake see cee ne mnt ee cas ae SA PG SO S| 3,958 172 3,958 172 
TRG G epee een se cells: he 2 tl ae ae ORE ht) ee 257 6 257 6 
REDSOLISH: Soar eee eee oe ae cate foe neat cal boncaicee vena mee ae 2, 835 108 9, 550 209 
SCOP: piacteces ne cete se cetas cee ee ot kel. | Lert Ge eee me oe 1,000 180 
DCs WaSSar ee toe beep cee lod pene leeeeeees VBesoree |lefete<- ee beceeesodd apse 6, 000 600 

Potalitsiseeecs ere ee 291,000 | 22,580 | 25,000} 1,000 1,110,173 | 47, me) 3, 753, 495 | 191, 510 
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YIELD oF SHORE FISHERIES OF MASSACHUSETTS IN 1919, BY COUNTIES, APPARATUS, 
AND SpEcres—Continued. 

BY POUND NETS, TRAPS, WEIRS, DREDGES, OTTER TRAWLS, GILL NETS, DIP NETS, 
AND SEINES—Continued. 

Apparatus and species. 

Gill nets: 
Butterfish 
C 

Herring 
Mackerel 

Sturgeon 
Burger caviar 

Dip nets: 
Alewives— 

WlOUNGEerSia.. ec aemecieee 
Herring 
Perch, yellow 

Seines: 

Fresh 

Shrimp 

Nantucket. 

Pounds. 

Plymouth, 

Pounds. Value. 

107, 831 2, 040, 046 

BY LINES, TONGS, RAKES, HOES, FORKS, EEL POTS, LOBSTER POTS, AND SPEARS. 

Apparatus and species. Barnstable. Bristol. Dukes. 

Lines: Pounds. Value. | Pounds Value. | Pounds Value 
Butteniishs -ccieic os view Sura aan 3, 244 0 ee Rai Ress siete Peete USIP ne SS i 
ee ANGswOlfishy. jee secersieee 18, 612 QB |rosshistign S| Seek Z eS Mees otc | eee 

(al — 

Mesh ee Heke creer Cee 2,989, 827 | 129, 802 1,100 $60 | 45, 250 $1, 715 
Saliteds. cot Goer eae , 500 450) | casSsbetatlecsetes tecllccs cock acs |Seeeeeeee 

Gtk Ae Pee oe eae eee oe 3, 103 BSS og EEE Gee cn so. | ioe ee eee 
1 Oe ioe aa eEe eres am Seen Ml BSR eid 625 100)... 2-2 sae) seeeeeeeee 
ROU MGORS. Wek ok See niestkcee eee eee 14, 790 1, 047 3,170 260 | 17,500 1, 000 
Had docks cs: 22 cesaees ae 635.916) |= 120-845" |e sewer) ae eee 1, 000 40 
1 71 ea at ES 431, 414 8, 396 2,150 150)|..202.0 eee 
Flaliputet st 2A baa asn wae eee 10, 211 1,704 \ocsisauen|ccetee sce le eee eee eee 
IMACKOreIS 55 Cebis ce spac eee 2, 226 197 3, 705 475 1, 000 120 
Pollock—Fresh.: .2¢2 2b Ce ae ss 856, 526 20, 140. Meee ee Scccesesee 43, 500 1, 285 
SCUD See aet anc ass doesn Seer ee eee 1,710 265s Joe eee esl oeseseeeee 700 53 
Sea PASS cic sc dses soc sk enehcdecee 345 VIO eas eeRe. eh oleae eee 500 50 
Sharks. 6 5.0..0. Later ecebee 308, 225 $,087- | coos cabess|ccacteece2|2eceess eee 
Skatestam see: 480s Fee oes aes 885 VPs | cose sete geist 5350506 nocee sete Onemeeeeee 
Striped bass 20 Oris he seuss ce eseavecloce oc ce ed Meee 
Tautog 11, 800 1,227 | 28,725 3, 655 600 30 
TaIVOIS a seocoweae eee tae eb eeee seen ete 150 Toga cmawe cel detec aocle cco eee se eae ees 

Total aoc soho ese ee 5, 285, 504 | 187, 805 39, 475 4,700 | 110,050 4,293 

ith ae ee i} 
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Yretp oF SHoreE FisHeries oF MAssAcHusetts IN 1919, By CounTIES, APPARATUS, 
AND Species—Continued. 

BY LINES, TONGS, RAKES, HOES, FORKS, EEL POTS, LOBSTER POTS, AND SPEARS— 
Continued. 

Apparatus and species. Barnstable. Bristol. Dukes. 
| 

Tongs, rakes, hoes, and forks: 
: lams— 

Hard— _ Pounds. Value. | Pounds.| Value. | Pouwnds.| Value. 
pees Sy pe eee Vow a = sei Se caer $5, BA 192,560 | $62, 550 79, 120 $27, 300 
UGH LO sce's co of eemnctswnmeenee ' Ba Oe lea A ea ae a bee, Srey |S Sa Se 

oft— 
1210) 3) Wc a ta ea Sci Ci na 136, 000 13, 189 6, 000 900 5, 000 875 
Briviafo. cic, 0 tees ee. 125/000 | 10,750 |..... Conte etal Rae fo A Rel A Mage ied 

6 id aes SESE GY ee 2 ienelel dy rac 23, 300 4/0 UM a te ere Lathe | i a Ste ek pes Ra ee 
ysters, market— 
Uae te Senate Soper se 875 150 1,120 B00) Oe oe sal pena woe 
Tell 42 (1 = Sea Bee RM Se colette 228, 235 71, 120 945 TSO eee oe) nemanesens 

SCANODS corer tte eee eee ee eae 48 DONE eee eee esc echoes lasate ce oc sl aaeeearvce 

“2 Ua FW Nt Sas dh Lo ag Oboe Ui Sa 817,618 | 206,677 | 200,625 63, 980 84, 120 28,175 

Metriotss Bele... 027.) 62,443 | 7,874| 2,253 | 180 | 18,500 2, 305 
Wopster pots: Lobsters: = 222.12. o SS. 98, 220 26,588 | 253, 878 53,717 | 591, 815 101, 382 

Spears: 
10) FIEE Se op Ae) 2 nS Ota 13, 235 2, 006 6, 800 18200) |Otss  eee s 
IOUS een a eee sense Cer Se 6, 900 WO) | Sadecnenes|cheecaccas|vaocecene ame tyees ae 

TMi hah = Sone ie ee Seen Seam 20, 135 2, 581 6, 800 LS2004 | cee eel etencse ee 

Apparatus and species. | Essex. Nantucket. Norfolk. 

Lines: | Pounds. | Value. | Pounds.| Value. | Pownds.| Value. 
aoe andiwoltishc ss. 2. st becoee ee 17, 369 fa Oh ae Se eo (eer ng | eee AN Ms hg 

0 — 

RSH esa Sane kena eee eS | 1,039,538 | 45,643 | 130,000} $5,100} 22,000 $1, 760 
Salted | 30,000} 3, 600 ‘ : 

ee ae Mie eae |) GOR Th 8. 162" As MSS Ba ERE AIRS Tel | rae 
Dase2s Sasa" So) Cie RE a 1,790 Di ee bees a eee eee ODS fe er ae 
PRPOLITMGL ONG: Wee Sono cenns eee RL 266, 058 LG eo oe (eee ie 8, 000 800 
Fed CE CRMeee <0) oS eo oS see ee 448,187| 13,504] 15,100 458 500 40 

Cl). SO SRN Bee SEN eee ee | 463, 722 19-308) | so 5coe sae sllaascccecacl|ecoeen stele eae ee 
TeV oithr: yee See ee ere Pee ne | 6, 081 O84 | Sence ten essssensssibuuee ene nee 
Po is Passed sdatetk 425 4) eee a | ek Ree SS eles Eapev een EA RE ae 
ollock— 

RTPCHE ete see 2s ss 3- 2 ioe beet | 350,848 | 10,580] 27,500 1, 450 1, 000 80 
a Salted bee erat tie rete 8, 850 ASH NSA IES | Sees. ERS Zeal eS a 

SHS EAE eee i ET a AAD 1, 460 ZV.) Ne ea eepere cee ge (h ORe eri 5 ae 
eieees drip enecaie Sao SABE see eu SaBce 7, 796 1, 864 |e. ---.0-|--- 2-2-2 a th 6, ip 

AEA eo a oa Se a Ul aaa’ Sip (aA A UE TN ha Te Sahn ea 9s 
ft i ARE el PA er BER PS Tee Bate F708 Negi eae a al oly ee NE 0 iy nd RT rh eh 
eers eee eee LIRGE RS 1 ie hi | Sa LA Bs 07 () (ian Sn Pe ee (SN oe Peed a 

Tas UN Ne aries Se Re ae 2,926,017 | 118,177 | 202,600! 10,608! 55,700 9, 285 

ees rakes, hoes, and forks: 
ams— | | 
Hard—Public 600 | 75 | 

af Sel eal ae ee 460,060 | 58, 206 
SISTER So ace ese GREE SSE At ie Be pees SEES SESE Jeera oe eek ee 

Total | 460, 660 58, 281 | 

Web pOisAUPLS. 2. <o. Geo§. 2-8. Seed 32,025 | 6,190) 30,000| 4,500 1,000 130 

Lobster pots: | 
NGMSLOESG At Aes hn RSS| 677,387 | 161,249] 19, 446 8,759 | 77,054 19, 390 
Crapomliandine ys hoses Se st 18, 167 | OOF Sosee Geen eaetcew se 18, 475 554 

MRC SIOMEME IN 4 ce goo oe ws 695,554 | 161,644 | 19,446 8,759 | 95,529 | 19, 944 

Grisire: Belay: A ee Mc ee eden dc 8,906| 1,781 | Tir gek | by Meee | 2, 000 400 
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Yrevp or SHORE FISHERIES OF MASSACHUSETTS IN 1919, BY CouNTIES, APPARATUS, 
AND SpEctes—Continued. 

BY LINES, TONGS, RAKES, HOES, FORKS, EEL POTS, LOBSTER POTS, AND SPEARS— 
Continued. 

Apparatus and species. Plymouth. Suffolk. Total 

Lines: Pounds Value. | Pounds. Value. Pounds. Value. 
Butterfishy 22 joes eee etre ce ee ace clere | siare-ate stsiata oicll er eteyeia ate: Rlstaie store clare | er lot eieteee 3, 244 $433 
eae STiGwOlMS haa hee oo oe eee |edafe sciauc terete [ate elses 127,671 | $$4, 792 158, 652 5, 429 

O01 — 

Wreshiyeee ete sec rans stele woe epee 181, 413 $7, 888 | 2,182, 458 93,840 | 6,591,586 | 285, 808 
Galtedaa ess erect eee” Bees 1, 000 ZOO ape See reat eats 37, 500 4, 250 

Gus ee oe ee Lo oo hiee nee | 3, 000 84 103, $38 3, 741 336, 652 12,020 
IRL S ee rasa Rees sho cisn SSO motels Seas lela crs Se Saqatel| oo eepeetasele| Slelsio teeeisera| Seen sea sets 2, 415 325 
Ploundersie sss SEAS see | 17,700 994 188, 355 8, 716 515, 573 28, 227 
Ad OG kere oe ee eee eae | 4,750 183 | 1, 459, 729 40,905 | 2,565, 182 75, 976 
FARO eee es kana ee eee ae 3, 100 125 | 141, 243 5,789 | 1,041,629 | 33,768 
AMG oo ooo sk hese ote a stonige Ue cl Se eteetectise| eaters ae 1, 449 246 17, 741 2,984 
Mackerel 05a. ne badaBe. See eo seke| Se oats eee aaeaeee eae St cies siete | sietcceriete 7, 356 844 
Pollock— 

Bresheye cn hecomeme- 5s Se sens 15, 600 474 77, 755 1,867 | 1,372,729 35, 876 
Saltediiz2 i. co.cc secetee ere eos amen ee eal ee aericts eae eto rise |ememetcceate 8, 850 435 

SCUp. -. ec jceeen anne ease ooeeee ses 500 30) | eeesce ccc c|sceboosene 2,910 348 
Seal basson sian sorte wrens oa-iet «ee ee 50 0: | stteaseseccloumeccsene 895 165 
Ghanksi\2 52 gee aay. See oe Sea Se See ene ll Sepa | re Bie to alate sinensis 303, 225 3, 037 
Skates tess ves eas Sah Pe ee See eae dees anata 500 10 2, 845 71 
MS IMOLt ee en: PRs Ew ome er ae yee re 7, 500 2, 025 1,300 325 38, 796 10, 639 
Striped basse 2 oc eet eat e eee Rote eee el acme yee Deeonion ene semem cece 20 
LAUT ORE a Pee Oe OR Be De 7,100 G40 ie) Ue eee ose ace ae 50, 225 5, 732 
MOM COM a ee AS, carers ae oe Sarin ale | ee teeta all ee cence reatere 1, 000 50 1, 000 50 
Pon gues Ae. Eas She ose Me es bine ||Seese gare eee nem cee sce] sess atcel tas) senesteeeee 600 12 
S)0E A Sees easee osenbaspddaseesbe Sue becosas assosas6ed 12, 964 | 944 14, 546 1,031 
JEIVOLS's fjaid ssc bc Sette as ose eae’ eae Sa aed as a Saclnce sitssiaiste oe ec walesete slaetcteeeeeets 85, 150 1, 276 

Totaley acs a-e chins oameeeeaee 241,713 12, 648 | 4,298, 262 | 161,225 | 13, 159, 321 508, 741 

Tongs, rakes, hoes, and forks 
ams— 
Hard— 

(Public..a- Sees s aac <s sae aee 35, 960 11933) | foe cS soe lqoamececes 700,904 | 225,367 
aa IPPIVATC soe dcey. sen sha ateht S| Su sas cise cueleies scene | Seemeciconiog laeeemeneere 22, 640 12, 425 
oft— 

IPUbLICE ete cose oss ae 1,146,100 | 122, 885 246,000 | 26,519] 2,062,630] 232,194 
PRIVaten naan. asec Sante Coe sat aes eisene Sete neta emacs cece | rein eraios sce 125, 000 10, 750 

IRGZORS< = 62 = seg-ee se os BHseod pee secant sallesacasea od ecesnossacd|essteaccer 23, 300 3, 500 
Oysters, market— 

Public 3, 409 CMON ocak ows acca] eee eueaeee 5, 404 1,320 
Private 7, 000 2500 bho cma ace eae 236,180 | 73,750 

Scallops een cee eee Sane cleats liacctoech tome | Cissiseiaiclsise| Aecins als testa! cemree bieterats 48 20 
Irish moss 178, 700 1 eal Bi 5S) | ee ae 204, 200 15, 027 

Moballc cette art a tr eee 1,371,169 | 151,203| 246,000] 26,519] 3,380,306 | 574,353 

Helipots:"Melsus-es sock sasase seals assere 9, 200 RAS) | othe cet Meee eke 155, 421 22,327 

Lobster pots: 
TUODSUSTS Soe S eee Sa eerees 575,829 | 119,580 71,385 | 21,415 | 2,365,014] 512,080 
Cralis Hard s2aeey hee See ener ae 8, 000 165 | 1,720,319 | 48,310] 1,764,961| 49,424 

Totale see ies ce ease ee eee 583,829 | 119,745] 1,791,704] 69,725 | 4,129,975 | 561,504 

Spears: 
CIS fae acl ces once ceesteeiceeceeesse 500 DOM Bases cece lise eee 31, 441 5, 442 

Mloundersseyen 6 | jaw ce beie crane | ISP| cares Ee [eae teers | peer 6, 900 575 

Motale ote ears see. cone et eee e 500 DON. 2a See ALS Scio eee 38, 341 6, 017 
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YIELD or SHORE FisHeRtes OF MASSACHUSETTS IN 1919, BY CoUNTIES, APPARATUS, 
‘ anp Specres—Continued., 

BY BOW NETS, FYKE NETS, HARPOONS, COCKLE TRAPS, AND CUNNER TRAPS. 

Apparatus and $ y ere species. Barnstable. Bristol. Dukes. Essex. Total. 

Bow nets: Ale- : 
wives— Pounds. Value.| Pounds. | Value.| Pounds. | Value.) Pownds.| Value.| Pounds. | Value. 

Fresh S246 ace ALO0OI NS S470) | os oon oc |i peas eee ae an Al ew wale wie [Stn asic talons aede 41, 500 $475 

MaLLOCeen acne = LOA" OOO 7; 280) | ooh. 5 cc] Saree ce | teas ca| acetals] s a ttsensd|swe bisa 162,000 | 7,280 

Smoked......... OVHO003|A2sG0Hs |ieaeeks Sas | Saceee eae cec| ccs sacl 2c cei] mle’ a= ote 37,000 | 2,695 

Scalest-ccccss:, P2000) |S B00)| Sti bs. |. 2 elec cee el Ls ae lees 1, 000 500 

Gta 27 pa. 4.4) 241 000) 100, O601,)_.¢ .: ---| ae sealeneas tealeseee <i tee) BOA a ree 241,500 | 10,950 

Fyke nets: | 
BIS: Reet 42: 5. 33,180 | 6,577 | 10,600} $950} 40,000 |$8, 000 |.........|....-.. 83, 780 | 15,527 
MIQUNAGTS ss. -02|see-csceslae sees 3, 200 tS NS Ree ae lls Ss peepee [em er Pee oe 3, 200 181 
Bercy White elses toes eens 200 Ti) | aes Coes 2 2 ee |e ee 200 20 
BPOMICUM. serene alee ee el. Se eee 2,300 OON oe ak A sR Ales: SE ateraalls o lteae 2,300 90 

Motale=2222-- 33,180 | 6,577] 16,300 | 1,241 | 40,000 | 8,000 |......... nertints 4 39, 480 | 15, 818 

Harpoons: Sword- | | oF 
Te Dee | BR ae 2,400| 600] 15,500 | 2,620|......... Apoea 17,900 | 3,220 

Cockletraps:Cockles| 1,450 Tei asad lens ee Se ee Ss eee 300,000 |$1, 350 | 301,450 | 2,075 
Cunner traps: Cun- 

NOUS atsscctsace c= Redes oer es ise 7,150 500) hs Bee ce. oe] sic yaeuleecetiel 7,150 500 

WITHOUT APPARATUS. 

Species. Barnstable. Plymouth. Total. 

Pounds.| Value. | Pownds.| Value. | Pounds. | Value. 
LPL ECTS ECTy LAM ap SRI Bile a ly Pr ge 40, 000 Sig ate A ee 40, 000 $40 
BIG eT EL Lao! Say RRR Bee ee eer ee Pe Me 2,400 825 800 $250 3, 200 1,075 
Oysters, saeds privates . oock loc ees 51, 688 a ASON See oe or d| eck obec 51, 688 4, 430 
Oi) 4 (Ss ee ee 950 300 | 275,000 1,050 | 275,950 1, 350 

Ta he a Se ae 95, 038 5,595 | 275, 800 1,300 | 370,838 | 6, 895 

INDUSTRIES. 

Wholesale fishery trade.—In 1919 there were 139 wholesale fishery 
establishments in Massachusetts, valued at $2,928,405, with a cash 
capital amounting to $1,522,545, in which 1,468 persons were engaged, 
to whom $1,790,495 were paid in wages. 

Five of these firms engaged in the manufacture of oil and fertilizer 
incidental to their wholesale business. The quantity of fish oil manu- 
factured amounted to 56,250 gallons, valued at $60,147, and of fer- 
tilizer to 324,750 pounds, valued at $2,000. 

Smoked, canned, and by-product industries.—In the appended table 
the statistics of the smoked, canned, and by-product industries of 
Massachusetts in 1919 are shown in detail. The quantity of fish 
smoked, salted, and pickled amounted to 12,807,782 pounds, valued 
at $863,927, the principal items being finnan haddie, 4,506,216 
pounds, valued at $352,692, and salted and pickled herring, 3,299,950 
pounds, valued at $100,530. The pack of canned products amounted 
to 52,474 cases, valued at $362,926, and the value of the by-products 
was $1,050,317. 
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INDUSTRIES OF MASSACHUSETTS IN 1919. 

Smoked fish, and 
Item. salted and pickled Canned. By-products. Total. 

herring. 

| 

Number. | Value. | Number.| Value. Number. Value. Number. Value. 
Plants sacs cae 116 ($694, 688 6 |$1, 513, 725 212 | $447,389 34 |$2,655, 802 
Costiofimaterialse= <\oa--.se---5 | 189, 644 |......... 6545079) a2 Sasa tesa| n= Sse ie eee ee ee | See eee 
Cashicapitials 28 ate 3-6 ase 1122500) | asa eee Se 154 SOO eee asa 1224004) 25. cee cece 399, 400 
Persons engaged.... Sti) |S eooscac [PTR AQOR Lees fo 3 BB DN| 4 eas Eee 2,186: eeteeeee 
Waces paid eae-mee|seese eee 382079) leases 10825065) bese seeee ZOEY OP) |b Shs ee oeee 1, 843, 973 

| = _—_———————————— ene 

MANUFACTURED 
PRODUCTS. 

Liver and menha- 
den oil. -gallons..|........--- |e Sec ete | aia One | Nee a ae ee 3 207,627 | 236,110] 207,627 | 236,110 

Wiquid-gine. dol. ..|..5.5.2252c|c0) eae Salo ease eae Ss a 4 388,252 | 474,924 | 388,252] 474,924 
Fish scrap and fer- 

Lilizer-aepounds:«|.0. fe teal ncke seems eee cease |S eiee tee ae 14,895,358 | 339,283 |14,895,358 | 339, 283 
Kippered herring, | 

pounds....- 40.2. 233-378 ime DR AAO hee ts tee es | Re tere nah cr ener foneeeee eels 233, 378 28, 440 

Pounds: <2 2-2-5 A BOG 21 Gi ltdo2s 692 eee aleraars| ereyelereletarm acta | miele) = alltel = | 
Smoked herring: 

Plain and Bis- 
marks: pounds-|\,3/045) 4000) (201 S50) ee ee ae ee ceo cali ned ole mime |sietm eeiei=l=i= 3, 045, 400 201,550 

Blodterss=.GCOs-s— |) 15 2901600) Mate SOO ease seme lees cretelcieta laletaeie ttasatnta|| atetetnteatetel te 1, 290, 600 131,350 
Smoked alewives, 
halibut, salmon, 
and sharks, 

oh cbiatoetee 4,506,216 | 352,692 

MOUNGSs {2s eee oa 4395238) 949) S008 eee as ate see a) eeears |eeeelee ee eel 432, 238 49, 365 
Salted and pickled 

herring.. pounds. ..} 3,299,950 | 100,530 |........-|.........-.|.---.-----=|---------- 3, 299, 950 100, 530 
Clams (various 

sizes).i¢2 =. CASES: (scot ee ht eleeS ce 12,340 (PD) | Ree ameeaeed sacososocé 12,340 72,089 
Clam chowder and 
clam extract (va- 
YIGUS'SIZES) 4CASES!2)-as%elee'e-<|- eee nae = 2,384 LORS D4 eee eens [eee eeiater 2,384 10, 824 

Miscellaneous spe- 
cies of fish (vari- 
OUSiSIZES) CASES Ss|5- ssocm<cisslccceicane 5 37,750 280) 0137) eq cece nes pemmnosieet 37, 750 280, 013 

Total........|12, 807,782 | 863,927 | 52,474 | 362,926 |.........-- 15050) 317) 1s. aoe 2, 277, 170 

1 Does not include two plants which are shown under canning industry. 
2 Includes two menhaden plants operated in Connecticut. 
3 Includes small quantities of shark, blackfish, and porpoise oils. 
4 Includes a small quantity of dry glue. 
6 Includes ‘‘sardines,’’ cod, haddock, herring, mackerel, whiting, and fish roe. 

FISHERIES OF RHODE ISLAND. 

Rhode Island ranked third among the New England States in 1919 
in the investment, quantity, and value of its fishery products, and 
fourth in the number of persons engaged. The number of persons 
employed was 1,646, of whom 317 were on fishing vessels, 44 on ves- 
sels transporting fishery products, 795 in the shore and boat fisheries, 
and 490 shoresmen in the wholesale fish establishments. 

The investment amounted to $2,249,536 and included 82 fishing 
and transporting vessels, valued at $392,164, with a net tonnage of 
1,594 tons and outfits valued at $168,235; 628 power, sail, row, and 
other small boats, valued at $187,283; apparatus employed in the 
vessel and boat fisheries to the value of $314,496; shore and accessory 
property valued at $978,622, and working cash capital to the amount 
of $209,300. 

The products of the fisheries amounted to 48,250,883 pounds, 
valued at $3,296,578. The five most important species, arranged in 
the order of their value, were: Oysters, 6,261,759 pounds, or 894,537 
bushels, valued at $1,242,585; scup, 8,261,140 pounds, valued at 
$817,846; lobsters, 1,694,327 pounds, valued at $360,679; menhaden, 
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21,536,000 pounds, valued at $268,700, and mackerel, 1,575,923 
pounds, valued at $146,611. 
Compared with 1905, there has been a decrease of 566 in the num- 

ber of persons employed in the fisheries of the State, but an increase 
in the investment amounting to $1,184,062, in the total quantity of 
products of 24,354,640 pounds and in the value of $1,749,920. There 
was a large increase in the catch of the following species as compared 
with 1905: Menhaden, 20,509,800 pounds in quantity and $265,678 
in value; scup, 2,721,100 pounds in quantity and $679,816 in value; 
whiting, 1,313,630 pounds in quantity and $12,244 in value; floun- 
ders, 1,308,114 pounds in quantity and $44,139 in value; lobsters, 
1,053,873 eee in quantity and $296,321 in value; and mackerel, 

YEARS 

Rls ste te: SU) 0) on) ye Tie) ot Ti oe Th et te) 

1) TE A a Se 
(es ee ee 

[ Fae ae se 
THOUSANDS OF ACRES —————_—_—— 

Sawovsio SGNYSNOHL ————————___" 

10,709.8 
504, 9,250.8 

16, 814.7 18,655,5 7,139.5 

Fie. 9.—Acres of oyster ground leased to Spee in Rhode Island, by years, from 1905 to 1919, 
inclusive. 

737,993 pounds in quantity and $98,557 in value. The species for 
which there has been a significant decrease, with the amount of the 
decrease, follow: Squeteague, 2,868,925 pounds in quantity and 
$52,649 in value; haddock, 505,435 pounds in quantity and $14,276 
in value; and alewives, 329,025 pounds in quantity and $1,115 in 
value. No shad, hickory shad, or king whiting were reported in the 
catch in 1919. The take of Irish moss amounted to only 2,000 
pounds, valued at $240, in 1919, as compared with 16,000 pounds, 
valued at $1,120, in 1905. 

The accompanying graph (fig. 9), showing the number of acres of 
oyster ground leased to individuals in Rhode Island, by years, from 
1905 to 1919, indicates with marked clearness the rise and fall in that 
State of its most important fishery. According to canvasses made by 
this Bureau, the yield in 1905 amounted to 916,088 bushels, in 1910 
to 2,268,278 bushels, and in 1919 to 894,537 bushels, which substan- 
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tiates in a measure the general trend of the oyster industry as indicated 
by this graph. 

Although the figures appearing in the appended table show the 
number of acres leased from the State, they do not represent the 
actual number of acres under cultivation during each year. 
data secured in 1910 the number of acres under cultivation was 
15,927.2, or 93 per cent of the total number leased during that year. 

FISHERIES BY COUNTIES. 
f 

From 

The statistics as to the number of persons employed, investment, 
and products of the fisheries in Rhode Island are given by counties 
in the following table: 

Persons ENGAGED, INVESTMENT, AND Propucts OF FISHERIES OF RHODE ISLAND 
IN 1919, BY COUNTIES. 

Items. Bristol. Kent. Newport 

PERSONS ENGAGED. | 
Number. Value. | Number.| Value Number. Value 

Onivesselsifishing@s 1s. caceeaetee eee Py a eee ee 2) osceensnre PARES See ere 
On vessels transporting. ........----. 1 Deen oee Beelles Socetoe losedee tees Bi Baenenn quand 
nishoretfisheriess-seb es ssceee aero as Sh See ere L104 [see Sete se) 449!) |. SY Shee 
SHOresmen cee cacao Meme eee LOE srcicvereytetoete > | ees LO4 eh. SIRS 

Potals tke he canes ose cee HOSh IES sates BG UA Lae ose ree pe 79% 4)... aeteaate 

INVESTMENT. 

Vessels fishing: 
Gasolines cA... Jesccnsicscenenne 7 | $25,300 1 $3, 500 30 $92, 200 

Monmaree =. see cece heen neeeee 13) S3e.2 see 5 yi ee ee ey 406 ||. .-8368 
Outfitters eh. Sek ee. ee ee IDRC ANOS SORES Se HL 200 || crejeretsschsere ete 46, 874 

SCORE 2 s8 ete hicesacane ac bo cee ema ieee cl Saou inte | spb nels ate leae tacoma 7 124, 000 
TONDAPC. ce kie csdhincs cake cee |ecistencesesis [sapjemceasalene Oseeee ee seeeaceee Ti as steeeeee 
ONC Toe ce oe A aceite ieae la eratele eens | eee eaeiete mele earl Snares ees 45, 950 

Vessels transporting: | 
@asolines=peses-p nese see aceceeen 1 IIS(O.Db Bese chal McesecHbec 6 16, 000 

Monma ges. Ae Me cys ee ae LON Bec eee cles see wer saecremase 50 |Racseecsees 
Out aS eee ee ee TOO Lk FE ae ar eR a 4,600 

Stearns ee eee ee ete ere cima iefalelee = telat see ait terete eee Ol Nicaea cH Met alae ete 5 22,000 
Tonnage ses ee ee lcci chee ote foscese eal soon th ceea| Sesame Vib ee ota ae 
Qutiit® 2226. esas eer eee See ee Ee os See eS AI AE Soe onesie 23, 800 

Boats: 
Sal TOW, ClChe eee ese emcee ate 16 350 24 410 93 2, 580 
Power aie ge ees ea 22 6,175 76 | 20,065 229 117, 290 

Apparatus, vessel fisheries: 
PUTSOSCINCS es cab. ok ke oc eitall sm eacncs oe aol a sm see ace cinsimecsienelsiscimctces 18 24, 695 
Gullnts io scc.co case Sateen etiene l bacines Het na See mere cove aerate oa see eelaceyee 780 14, 445 
1ELO NOK Mae) SE Soe SRR eee SOP ancech| ps5 8es565600\ Sunesenpos| beroc OAS eeseres Bee 25 75, 000 
uinesshand and trawiliscsss--<se obec ees eens cael eee oe 15 ee ero cbcri 6% 785 
Otteritrawlse ose te et cnies 1 2 LA ee ae eee aS 14 688 
LArpoOOnsen Ua raee dk otek wicias cease | Samete ee cmos bo setae 4 Aaa Sl ee cia ne | mamta eee eens 561 
LODStEE MOUS a.S04 s .  SehEL Gao <2 815s gfe see el seed een aR Oaaee Ee See Ee 410 1,310 
TD yarelo Vex eSShe AAU le MI 3. ae ae Ser ke as 14 620 2 75 4 130 

Apparatus, shore fisheries: 
We OLTLCS tas ene ooo cere hin wae ener ayia 2 175) fox oe cet Haleeeet = oss 7 574 

Gillets Reo eases eee ae cal Satie ee oaere nl seh sieve bee [emiates Ue cetera erates 360 7,300 
Pound nets and trap nets-........ 6 178003|:224 Petal SEE st 75 70, 350 
HV EKO ICUS: we nae Ans es sacate sense tee atin sss.) seceeenene 20 310 240 4, 368 
Dip nets. ..2.2.- VEL FSSEREC ES EAS SIRES SS 5s aloe pees Bynes 30 450 
ihnestbhandanditrawileessses cess eeeeeoree ee AON os ace ES [Bada < elk ctiscas sees 4,185 
Ofterttrawlss. 4.2. Seb SE. erase) oe eras See = aie [scenes atone | arco wees aroma tatatate 39 2,270 
Blarpoons. 2.22. ieee ee eee ee all esas Sate Ee es SEE os Re eee 690 
MODSberpPOLS a2 oe sees case cae ee 321 1,030 146 413 15, 942 47,610 
Melipotsssi7l! ce). eee see 480 P5SOVIE SAR Eee oe oe eRe 60 85 
Mned Fesie soca. ees eeeew ees 12 122 142 74A 40 218 
MOUS yao wees Sh sk losieee aoe 21 185 92 743 58 583. 
Rakes eee 3 ys cit past te seh ee 1 D 5 40 7 27 
NHIOGS ee ec cocroe tect as eee ere 12 12 54 54 7 7 
Grabsqyege eh LET OEE Ce EN AER ae a ER Re ees | ede eae 6 18 
SHOVES Se tee ee ioe hae ae eon 10 10 11 ah iy eee SA oes ofS 35 
B isle ARE oY chi ete ae ae ee met eee aa RTA ett aloe Hes kets Lor oe Seer 260 880, 

Shore and accessory property.-........|------------ LOT 982i PEL ELE O7562 254e2 eee 462, 753 
Cash'capitale. a cere cscpodcene weenie aq teeee cee 34) SOQ Ha. soe 4,800) [eee coh See ce 79, 000 

Motel: o4e ote Pee sete a che eke ea TOD ¥4G 4 bee eee ae 410997,4|- apes ee te 1, 294, 276 
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Persons ENGAGED, INVESTMENT, AND Propucts or FisHEeries or Roope [sLanp 
IN 1919, By CountTiEs—Continued., 

Items. Bristol. Kent. Newport. 

| | 
Sea Pounds Value. | Pounds. | Value Pounds. | Value. 

RRB RLU OSE Aco een Head ants osc |nacupecticen(ekemes Sed HEE yooced occcesre 260, 550 $5, 736 
Eee renee Sse ee ene rekon ome ta nee (ei coit ee cae aac celestial s ctinawice ea 21, 345 2, 485 
Lehi) nek fo RI Ae ila 4 Sa eee ings nny ee i Sees ee ee ee 114, 810 10, 825 
PSPSNL OUST acters oohc ates macciet oo men's 20, 000 EY EPR UG Wl Bee ie cos ot Pe Ree 712, 320 36, 592 
ar EP EE Se SP eS Sat sates ue Sh Nero cee sack le cme cot nee eledcassccg| aes saecaes 1,123, 331 48, 647 
eRe ert 4 oo nme nate cane nee |seomametes [uccusiccced |e Gees os 8, 000 960 
[octet als BS. Se ee oe ee TOS? | Pose ceSaceoee eek 131, 730 14, 075 
Lob ahets Che a el ee 1, 240 510 $15 | 1,687,699 53, 740 
Haddock.. 512 
Herring... 3, 509 
NERC AUC ME Meee sc <i dtsictnacenice oaaies | amaasn aa cee |sniccessace|ssecen~ses 141, 689 
ROMA GOentees obec. Malet ce un utente ce ceecet cdot somsietseice|sesseeceee 268, 700 
Perch, white 702 
FORGO: eo SRN AEN. bl ACE OS ai ll: NR a Ae a Pe a 5, 920 
RSP ee ts ae oe roicisic cain tec moue eaabeea seme ne wet aunt eceaccamd sbcchlewdce [swttosidces 812, 456 
EHR RNe eee se eee ah Sie cee me Ee (Seas mle aaa cose aroha See eaten oe, tale wee 5, 454 
SEEGER eRe me Beno Aen or dindal GEmseineidoe acl ho secebs ia MSpSSEecae Moaaescmns 285, 440 26,675 
BIOVORCI EL Sisters om nt te oh ctlcote ss cnc tae setae ae clee tale on lca canvered| stcscsscess leases veces 101, 010 19, 757 
JUTSU RES ile See SER ee ae 30, 780 1, 561 280 15 274, 825 15, 275 
UNE oo seegehtonaso code 42 Abe: Casta BOS Seaaerabes |b aR Bas Ap CeRceeoe| saceneren 50, 130 4,010 
Vai ripeereeee ey nn nn Speedy lke vr oe B Ue Ine 2 Shea al SSS oNe Sah oenss S Se 1, 405, 200 14,140 
ib .0)0}:) 42) Caps e AAD a Saas el a eee 24, 300 4,780 9,413 1,993 | 1,270, 562 273, 086 
OLA Bi: yo ac ken cesedade Souler SEAGER CHa ICSE Deb edoe 8 BSS sgee6e| BErBe ne & 4 Pamenemeaer 26, 000 1,300 
SLE comenaiiedacdied AdecBe Hees Be68 Eee sesnebon Abs dastsen| beses6ec oe eoseesenac 180, 265 8, 065 
Clams: 

PEAT ema ofa cleclsscilte caw eee 5, 560 2,130 49, 944 18, 845 34, 544 13, 106 
(S10) Saat ea Sees oon Beene eet 15, 290 919 | 108,120 6, 432 23, 160 1, 268 

BMMODS op as Sie tBses tee ccincinacceless 400 200 31, 074 13, 125 2,016 1,032 
JLERGGMS concnecd = 3350c¢ 6c sue Soteea tad Heaedee dessa BE bara eiae, Sl Mees aon sac eeaees 10, 000 1,000 
WOM Gh os ad Soe a Es 88 SS acl aoe BAe a gaee| Seca eeEsa| ace eens 10, 500 2,100 
Oysters, market, private............. 1,481,942 | 282,592 81, 508 16, 124 56, 700 11, 472 
EAI SEISIN OS Soe eee tects = alee trees ec cic ce Re | ae oot ee ee oT ORNS one octeSl Ss Sedat 2,000 . 240 

Motel eecohe ds Pees cctoees 1,687,052 | 301,464 | 280,849 | 56,549 | 39,373,504 | 1,804, 528 

Items. Providence. Washington. Total. 

PERSONS ENGAGED. 
, Number. Value. Number. Value. Number. Value 

On vessels fishing.................. DOU ne wo oeees a RE eaeeee SLT Rea eI 
On vessels transporting. ..........- Dale cea et Si Pease scce Fal eee Rae 
Int shore fisheries... 2.0... 0.22 sce. (6) BSSaenee oe UG I Begecnaaoe 1953) JA 
DHOTESINED «5 55 vane co nteslee rece: 735 Tl NE een en D3 eee 490001 A Sees 

Motaliceastys-42 +5 wetls os os oe 5/3 A ees es LRG) eee tag 13646;|4. See. 

INVESTMENT. 

Vessels fishing: 
Gasoline. ..... abae eds afd aioe carta 7 | $52,000 10 | $26, 400 55 $199, 400 

SPONUAROL 2 ctakias easel. Mi 220 Io Men aoe SSE ee eee 849) |... eee 
OL (TARAS SS Rar ee Si re Bd 8 See ee oe 13 SO208 | Heemneo as eee 15,950)"|- sense anes 82, 025 

BLOAT onset sack conece cues 2 T7ZO00 NE ace ect ececcacne 9 141,000 
ODREP Oe  osesn cet tas Bie cette sac Gates as boec see andsace 564. |. 2 Sse 
Oithtipeses ee Macatee ye gee ce vod By DBD Ale sect: ob caje- [osc czsa0/aeebeL Gene 21,910 

Vessels transporting: 
Gasoline. ....... ROA Ee LT 1 1, 200 5 | 11,000 13 29, 200 

pLONN SSC aa: pace aes eye Onesctee sik OA: |S sxeee eee 104/030-0222. 
CGAL ee eae cS ee Gse eek He 1, 400/523 2222428 As AQ Gee cere 10,500 

GCA, Soe maine seeeer cases loetcoesstenles cares iar rcas Joo See 5 22,000 
NOMHALE SS ee tba c Ge a. acd edeeet See aot Pada leek aoe Le: teeeedags Tis | e 
UTE Ge aot see a see a ioe seen ate Lhe S/o 2 Ss gen| erate ae Das Bc: 23, 800 

Boats: 
HT AEOW ObCe to) 2) sokae cee eae 29 483 34 6380 196 4,503 

OW Olas a eons accicccsinstoc. sabes 21 4,575 8&4 34,675 432 182, 780 
Apparatus, vessel fisheries: 

SROSGLHIDSe MRE Poet Sate Af eee ore, |e os ee latencaececenloet eos. coe 18 24, 695 
Gules Merce a: 9-102... |Psede te ds. alps ake | eek. eS Lee. a 780 14, 445 
iPajita(s INA 3) ieee neers mese eels te Papa panna See (Mk MPN BS Cos Fema 7 IG NE 25 72,000 
THES, HAMGISHCETAWIe os ees. eche hele te ee I OED. Rete 785 

(OLRM DREN FS- ox pete parcial ag ne Caen] MRA PD 5 240 20 973 
1a AS DDS tah Atte oudeay See choca poe epg] REI yl ee a lS MM) a 561 
pbster Dots..<23 52 7cteleee were] des seek bes Iai aebeteee 225 675 635 1,985 
redges...... hepato: eres 20 950 8 312 4S 2,092 
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/ 

Persons ENGAGED, INVESTMENT, AND Propucts OF FISHERIES OF RHODE ISLAND 
IN 1919, py CountiEs—Continued. 

Items. Providence. Washington. Total. 

INVESTMENT—continued. 

Apparatus, shore fisheries: Number Value. Number. Value. 
CLI CS 2 Sem aeta ae Meebo ott ey 
Gill meh sere ea ees yrs sete 
Pound nets and trap nets-.-.--- 
}I'yke nets 
Dip nets...... Bes VERE eae 
Lines, hand and trawl.......... 
Otter trawls 
ETAT POGHSNas hiss nsieisiaeieee stereo. 
WEODSCEMDOLS ao so este ee eee 
Mel potsee ars Feel he ene eS 
Dred cesses eee ae eee eee 
ONES Sse See eee EC te 

Winkle potstie) eh eee 
Shore and accessory property 
Cash capital 

Alewives 
Bluefish 
Bonito 

Rerehiwihites: 2 ets eee ea | 
Pollock. 

Squeteasueyssessnss sess. oeeeeee 
Striped bass 
Swordfish 

Whiting. 
Lobster . 

ilard 
Soft 

Seallops 
Mussels 

Oysters, market, private 
Trish moss 

119,529bushels. 240,376 bushels. 

$399 
gave gs avant t= kee 7, 300 

101, 750 
5,218 

gers Fede canes a 

2, 120 
6 

5,597 9: 65, 346 
173 65 1,035 

201 1,119 

By BB | 3) ae z LO 

55 53 24 22 152 148 
EASE Soha OCCA S SEB EY Ais Teer ge San ee 6 18 

22 DON sore A Laamuligre Seip ee 43 43 
Diabet siege Ch ata Sh4 Nina ace iat Gules 260 880 
ce ie (ei 370,570 ees ke a ln 27.7788 ee 
PaaeeY en oa 81,500"| oof est S500 eet ae ae 

oe ah ee #8 549,964 |............| 170,905 |............| 2,249,536 

Pounds. Value Pounds. Value. Pounds. Value. 
dee FORT Ce Nn 9, 01a $180 269, 565 $5,916 
Be ARE Te 4, 330 685 25, 675 a 170 
Bee A RL IM i See et es 114,8 10,8 
TE OatGeS (Ni Ties San 26, 525 1, 596 758, 845 39,188 
Wea TaL Ee Ake 98 Fou 25,000 13160 | 1,148 331 49) 747 
Fie. 1S | Ae. | OGL a EP gs | cea we &, £60 

25,390 | $2, 698 50, 165 5,822 | 274,735 29, 637 
eis a eee te eee 722,040 | 24572 | 2, 4513579 79, 567 
ara anne 82 ae 3 yy. Id IS ad 10, 300 512 
Bs SS Fa SAF EN Bee 25, 110 501 159, 660 4,010 
See ae eee 44, 500 4,922 | 1,575,993 | 146,611 
a ajc ce aes a pil peat ee | eee 217536,000 | 268) 700 
PERE Te Ge Miedbies eM Be otter: i Lael [Ee aie 5,043 702 
Seeger the al || dtd RAW in eM eer 99, 400 5, 920 
cate, ices FevR Sa) ey 2 0 12 
fee alll earth 55,140 | 5,390} 8,261,140] 817,846 
per baste atental ny tc a 3, 300 500 52) 041 5, 954 
Saeed peter 68, 420 7,154 | 353) 860 33, $29 
ee Wee SiG abe cies 33, 705 5, 236 3, 705 i, 236 
Ce Come alle eet ene [Lue kt Sie aed ele oea 101; 010 19, 757 

65, 775 5, 340 371, 660 227191 
11, 220 800 61, 350 4 810 

178, 500 1,870 | 1,583; 700 16,010 
390,052 | 80,820 | 1, 694,327 | 360,679 

8,330 02 34) 330 1) 802 
197,314] 10,665] 377,579 18, 730 

27,128 | 10,918 39,056 | 14,650 | 1156, 232 59, 649 
205,770 | 12,a71 51,420 | 33085 | 2403) 766 24) 075 

AAS hn Coed 504 21 | 333,994 14) 608 
SpeOPRINE! Like Cine BD Bye nmens Cr gn Goer £10, 000 1,600 
vee knees tell ces Seneca fee «oars eat [eae ane 5 10,500 21 

4, 428,018 | 885,600 | 213,091 | 46,797 | 66,261,759 | 1,242,585 
atest peal een eat Oe ge ee 000 24 

4,686,306 | 911,587 | 2,223,082 | 222, 450 | 48, 250,883 | 3, 296,578 

35,666 bushels. 41,000 bushels. 51,050 bushels. 6 894,537 bushels. 

FISHERIES BY APPARATUS. 

The combined yield of all forms of apparatus employed in the 
vessel and shore fisheries of Rhode Island in 1919 amounted to 
48,250,883 ounds, valued at $3,296,578. Dredges employed prin- 
cipally in the oyster vessel fishery were the most productive form of 
apparatus, yielding 6,142,623 pounds of oysters and mussels, valued 
at $1,217,637; while dredges, tongs, rakes, hoes, shovels, and grabs 
used in the shore fisheries took 723,122 pounds of oysters, clams, 
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and scallops, valued at $124,280. Pound nets used in both the vessel 
and shore fisheries yielded 13,759,923 pounds, valued at $1,051,315, 
of which 8,261,140 pounds, valued at $799,846, were scup. Other 
important species taken in pound nets were: Butterfish, 625,095 
pounds, valued at $32,493; mackerel, 321,343 pounds, valued at 
$30,139; squeteague, 311,260 pounds, valued at $29,574; and 
flounders, 911,965 pounds, valued at $27,574. The catch with pots 
amounted to 1,790,182 pounds, valued at $370,399. Lobsters were 
the principal species taken in pots, amounting to 1,694,327 pounds, 
valued at $360,679. Purse seines yielded 21,959,000 pounds, valued 
at $308,150, of which 21,536,000 pounds were menhaden, valued at 
$268,700, and 423,200 pounds were mackerel, valued at $39,450. 

Other important forms of apparatus employed in both the vessel 
and shore fisheries, arranged in the order of their importance, based 
on the value of their catch, were: Lines, with 1,389,986 pounds, 
mostly cod, bonito, and eels, valued at $75,724; gill nets, with 
759,980 pounds of mackerel, valued at $70,632; otter trawls, with 
1,481,340 pounds, valued at $50,389, consisting principally of floun- 
ders; and harpoons, with 101,010 pounds of swordfish, valued at 
$19,757. 

The catch of winkles with pots amounted to 10,500 pounds, valued 
at $2,100. These are caught in winkle pots and are used for bait for 
cod. The pots are similar to the ordinary lobster pots, with the 
entrance at the top instead of at the end. The bait employed in the 
pots is of about the same character as that used in lobster pots. | 

The following tables give the products of the vessel and shore 
fisheries of Rhode Island in 1919, by counties, apparatus, and species: 

Y1eLD OF VESSEL FISHERIES OF RHODE ISLAND IN 1919, BY CountTIES, APPARATUS, 
AND SPECIES. 

Apparatus and species. Bristol. Kent. Newport. 

Purse seines: Pounds. Value. Pounds. Valuc. Pounds. | Value. 
INES Gerd 7 I ls SR Set [Rs Ue a ke | en ee 423, 200 $39, 450 
iWiSTIaGYalaial. 2 Boe se, total NO RRR Tell eh hArg agit gid Pe Re eg ie il 21, 536, 000 | 268, 700 

TH pee A sal tel | cde Si erin ng SPS et Ne ee 21,959,200 | 308, 150 

Gill nets: Mackerel...-.............-.)s.-.-.-.---- leggeav aN Ti bAg a eee 519, 450 48, 385 
Pound nets: | 

MENA GE: Dias) oe Sim aay 33 CMS RAPD 5 | TR Sed Lae oe (a 60, 110 1, 202 
TRUTOER e € Ga, Meena eg Ra ol (ey RS ee 2 fs ae se Pel |S eee rae 5 11, 200 1, 140 
ESET EO DELS Lee fee a ss ene ea | eee ee tea ee eco eee Peete keel scoemce sac 133, 750 6, 695 
Ce Cn bei Selim a. ec. ae I Te lek Pe oe 40, 100 2, 010 

TOPIC os et eS et ee eens |e ee) ee ee ee 3, 520 452 
TSG TpaaYG TSA ee SS coe CERES SSE (Cl SR ee EE ee | ee eos ee ee 465, 300 13, 950 
RutRGL iinet: ay: ate eae ne aR lal (ei ea [Pe aaa) (a | Sea 23, 100 1, 890 
(SET dic pp aE Ee a Tl] RN ibaa |S ate en | ees ame een E | 7,685, 500 764, 000 
IC USS He Ta eee aes eee eal e Zale ee ee a Se |S esse 1, 500 160 
SIU CIC NAR SASS pee Te | eee SRE a Se ee OSES Sa a ce | 41, 800 4, 160 
ERRHUOR aba nes Scske saa eaee encoun soci e eee Noe. es eeeeclt Soene se 13, 550 675 
Wiilitiniiies oo alors ey am nail y Reema: fe See ATi | CAINS hE AES | 751, 000 7, 510 
‘Steir opeita | ELC MR Sie enka a | Pena ce Beal ins ein Sees Bee eye Dasa we 45, 100 2, 015 

Sirsa eee Ae ane Seas end | RRO |" 5. held oe hil ee | 9,275, 530 805, 859 

Lines | 
(OG! 32 SMe Se af ae ee ae Pe A pe eee eee $e Bene esse Ss 846, 711 37, 280 
OUI OGK crete: ae een ne, A See SM BR 2 ai asa Sk eae slomemet wced 34, 000 1, 750 
SCAT COM aE saree me ne eer Gell SEIS BRAC ae oe non ae IS Pose Cictns 8, 000 600 

“NEG ee Oe a ee ae | mee eper SUl eer dee a |e a SSS, 711 39, 630 

Otter trawls: Flounders.............. 5,000 ny ole ee 830, 500 28, O75 
Harpoons: Swordfish................ eesubasodeoa||poseewesad bos cmesate Lars ask ee | 42, 100 7, 910 

} : 

52025°—21——_12 
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Yretp oF Vessex FisHertes Or RHODE IsLAND IN 1919, By CounTIES, APPARATUS, 
AND SpecieEs—Continued. 

Apparatus and species. Bristol. Kent. | Newport. 

Lobster pots: Pounds. Value Pounds. Value Pounds. Value. 
TODSECTS =, 25535 Mean Ue 2 cua, Sey Ul ameter Ea eee (bs a 17, 500 | $3, 830 
Crabse en. Jest SARE case ke oaks | Seaton Ie Saeed: | Gk EARN CRE 26, 000 | 1, 300 

To talicay oak emren cet tne." ILM OF lee lean |B eee (See eae 43, 500 5, 130 

Dredges: 
JU AG SSISTS) KYNEgS Bs A an er gs (A eae eA aR Re ECL ee te IE ea 10, 000 1, 000 
Oysters, market, private......._- 1, 418, 942 | $269,992 | 21,000 | $4,020 54, 950 11, 000 

Botal yo. cs todo. abe ke pee. -]) pA 942 1 260/992 \ 215 000 4, 020 64, 950 | 12, 000 

Granditotalcs ee eee ee 1, 423, 942 | 270,142} 21,000} 4,020 | 33,623,941 | 1, 255, 139 

Apparatus and species. Providence. Washington. Total. 

Purse seines: Pounds. Value Pounds. Value Pounds. Value. 
Mackerel. St on 5 tay 4 Mog kelfen tat 32 | Seeman een | Ele pa ek le ce 423, 200 $39, 450 
Menhaden 27423 s pero 55 pos Ea Tal ROR he oie BSE hoe ame mee | peat 21, 536, 000 268, 700 

Ota e sae ese os Me ahr eine [an ge NPA On) aS en NE ea 21, 959, 000 308, 150 

Gillinets: Mackerel y-#7)).. 06 120 < Pe Mv salls Be coy ee oe 8 ace cue wr mE peg ep 519, 450 48, 385 

Pound nets: | ie, 
ATO WAVES Saar gan UNE a aes eel ee ED he NINE |e Se (ee 60, 110 1, 202 
BITehsit eh soe ene IE nD 2 Shale ane ae FCO nanan eee ak 11, 200 1, 140 
PB UE PODfishie, 68 Sesto thos 1 koe agit 5 (RCT tee | ERR | D r Ease ee 133, 750 6, 695 

106 | Ey gale A i esata Eas Bae A a cima Sint Ie ae pai Wa the a Sey || heats alee 40, 100 2, O10 
Wels se. eee nL Eee ARR CC ryt ing, eee [REA iets RA aes SOL 3, 520 452 
HOLOUTIC ERS tr 98 se oS ye ONT C. DPN) DMO cht 0a te gin |e Rel Hae pes ae Ste hee ats 465, 300 13, 950 
Mackerele het. 201 hie 220. 2s iad ANS, SSS ie aa hi eS hgeiee. Filled eee Se 23, 100 1, 890 
SCUD oe oe grogec oan lbcied se Petes sae cepe oe de tal eee ON Esa a owe le, Steen 7, 685, 500 764, 000 
FS AEr2 ih] Of: tS mo tb i ae AE Nei ge ey cr (2 Ti ar RS ops 7 ob Otek 1, 500 160 
Squeteseues Aes Pyle ALL Ne We BER Se aN oe Cea ia ama AR a 41, 800 160 
Pautogsse yA Se cees GN VSM oh AR Ee Fe aT aia OT A aa 13, 550 675 
IW tings 2 eee a i a tala ae a 2c eae aaa 751, 000 7, 510 
Squid. Mean eee Le Ne 8 al GUN Reh | eee el eee ae sae 45, 100 2, 015 

otal 2 028 6 bes AES epee Bee et ytid| ane | eae a | Ca 9, 275, 530 805, 859 

Lines: 
JOUE este. Sela eas ae ee Oe | SE ee Pa els SN |e d ots i ae eS 846, 711 37, 280 
POMOGK 52 eas Ae RO oe ae IEE WII ee RG J RM RES Ni pe Sg Na sion 34, 000 1, 750 
eatitoget sea Ss See error MU Calg Ore PR AD Lars ae a ieee ee ee 2 as a 8, 000 600 

Tot ell Adc ete Moe a asl opti A pegleied 2 ne ga Spcldes| oPI NES |  e 888, 711 | 39, 630 

Otteritrawilss Ploundersys ee oe eee ee ee ee eee 365, 200 | $13,490 | 1, 200, 700 41, 715 
Harpoonss Swordfish. saeco ake ees kee 22 eee ee oer Eh aa 42, 100 | 7, 910 

Lobster pots: 
opsterss 1) Ss. ee Ue Soe ee ee | eee 16, 500 | 3, 500 34, 000 7, 330 
Crabs. USe RE ee PO rc ee Ae aD Oe ape Dek Salen FE E ghee pane eae | 26, 000 1, 300 

otal SH alan Sees | Lea Ee cy |e kenrg 16, 500 3, 500 60, 000 8, 630 

Dredges: | 
Mussels: {ets Fe Sa oe ees Ed | Sa elec ae gle ©. le [ee 10, 000 | 1, 000 
Oysters, market, private......... | 4,427,500 | $885, 500 | 210,231 | 46,125 | 6,132,623 | 1,216, 637 

Total! sated Viewed 4, 427,500 | 885,500 | 210,231 | 46,125 | 6,142,623 | 1, 217, 637 

Grand totale se) se ee oes 4, 427,500 | 885,500} 4591, 931 63, 115 | 40, 088,314 | 2, 477, 916 
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YIELD or SHORE FisHERIES Or Ruope Istanvd In 1919, By APPARATUS, COUNTIES, 
AND SPECIES. 

BY SEINES, POUND NETS, AND LINES. 

Apparatus and | prictol. species. Newport. Providence. Washington. Total. 

Seines: Pounds. | Value.| Pounds. | Value.| Pounds. | Value.| Pownds.| Valuc.| Pownds.| Value. 
IDES: Gants et el Phe ae | ES ke HP aa Fee ee TOROSOUET OTT eye ose |e ce 10,920 | $1,211 
Flounders...... BROOD |) SRLOOF tras seein ets Searels los eteatn cle form aie viend| botomncnd aml ajo slat = 5, 000 150 
IS ide ie ae eee oa SUP UOU MP Sines erase oles teats pa tree nical ech Sects | 30,160 758 
Witenes base ate nae apes ee a Pi ars ns OEE aera on Se ocr ata Rie aiansie cl stomterelats 6,300 | $700 6§, 300 700 
Hereby Wit w12-|ewecc -<c|aecseus 5, 043 Oe Waseem aan homer eu oa best se We seem 5, 043 702 
4 bes Th 10) een aa 10, 000 HOD een somo een cce weiss sch ise dlbcoaeds oc laa cacets 10,000 500 

MotAks.2-./~= || 16,000; 650 35,203 | 1,460} 10,920 | 1,211 6, 300 700 | 67,423 | 4,021 

Pound nets: A | rh 
Alawives. {ise | ssesncoltoet ews 200, 440 9,015 | 180 | 209,455 | 4,714 
Bltietish: Secche ee eM 10,145 4,330 | 685 | 14,475 | 2,030 
OUILO | See sao lat se aeeee loee oe DO NOLOM POS Oe ON er ctacers cele aetla lee eccesealiises ae 39,810 | 3,320 
Butterfish...... 20,009 | 1,000 | 578,570 26,525 | 1,596 | 625,095 | 32,493 

eae £85 Piemese™ Ol eee Le 72, $40 25,000 | 1,100 | 98,840] 3,830 
1D CIE Se ae 20,000 | 2,000 117, 980 4,500 450 | 142,490 | 14,634 
Flounders...... 30, 000 175, 985 240, 680 | 7,432 | 446,665 | 13, 624 
ernment ss (eset tt SMe. 114, 390 25,110] 501 | 139,500] 3,252 
Mat korel es satanic neice sce aceec 284, 943 36, 4100 | 4,022 | 321,343 | 30,139 
ROM OC ese eee. . s] oe Nek AS AOO 25 G80) ves eee cl Sousies-| samen seclencecee 44,400 | 2,680 
MalD ON ee en's (soe ee oe laa eee ale oe wee oes 70 12 70 12 
SLE sa a ey ee! (ea 520, 500 55,140 | 5,390 | 575,640 | 53, 846 
Ser pasctes ec a[kc eee Se 46, 231 3,300 | 500] 49,531 | 5,755 
Siiuetennus eee eee |S 82k 243, 640 67,620 | 7,059 | 311,260 | 29,574 
Seine Pass tea|ie eee elas Seah ee 31,555 | 4,836 | 31,555 | 4,836 
Mautoes. 22.558 20,000 | 1,000 | 199,065 39, 890 | 3,140 | 258, 865 | 14, 782 
RAE eee | Caen | a dvesalssaeeatet 10, 220 720 | 10,220 7. 

654, 200 178, 500 | 1,870 | $32,700 | 8, 500 
. 135, 165 197,314 |10, 665 | 332,479 | 16,715 

peewee 1 Ss) ear zeae ys as = 
. Total.......-| 90,000 | 4,900 |3, 439,314 955,079 |50, 158 |4,484,393 245, 456 

‘ Lines 
; SOREL Omer eerie | toceee eee mais om FO MOOD HOSS aan cere ee |p aie <5 lon smnarerainte meee. ce 75,000 | 7,505 
MEET NOD se cele cet | one. See TO2ZRBSUnl OnO2 Gu iceeretce tesa yen lao ae ee |as ai 162,680 | 6,627 
; Wielstee ea, 2122 15,000 | 1,600 62200) O10 |Raraezien | aan. 37,250 | 4,410 | 58,450 | 7,020 
7 Flounders...... 1,330 BO kb eee, 2 J2| el eeeNek, chess lsccccee 21,550 740 | 22,880 730 

Mackerel....... ey Sartore (Reale 2 AONDU0N FS SA00 eee LA 8 1,300} 200] 42,000! 3,800 
: TEN oie) RS Sey eee ees D1 000s bea O0n Base oA AN oes oa ale tek 21,000 | 1,490 
, Ga Dass: Ben on| he eoeke sara nas coe 1,010 SON Seer eeitee letemere sete e wae oat eles 1,010 39 
| RE MOLCAE IG ee len seer laziaen el Seeceacics « [S.ccsteclenaccactoulemclsteres 800 95 800 95 
. MUMIA OUASSheet | occ sector lat mcecs sera se cec|aeccors |: dooce canescens 2,150 400 2,150 400 
| vs 780 BLU zOtOO0N ese5r mens w one pe e--..| 25,975 | 2,200] 55,845 | 3,746 

Ech See al Reames SONG Le Relea POSTE A CA) Been een ral Eee Red is 80 | 51,130] 4,090 
ra Se cee cece. <|en cote soe ee eaiae [tok caceten., | Goatees 6] set came cdlececiese 8,33 592 8, 330 502 

<<. om 1 ae al Td ae (RT a =) Sere ay | 

otal. oes |) 17311 On|) 1, 700)|? 385) 310 1255 766: 122. ees -|! 2k. 98,855 | 8,627 | 501,275 | 36, 094 

BY GILL NETS, FYKE NETS, DIP NETS, OTTER TRAWLS, AND HARPOONS. 

Apparatus and species. Kent. Newport. Washington. Total. 

Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value. 
Gilbnets:) Mackerelssic3 228 |b) ).2e et Ph kb 2 BOF 530) $22 5247). esse aoe ee ee 240,530 | $22, 247 

Fyke nets: Pease, peal ee ATE, HRY DDT a) POMEL Pee | lp ae S80 dt et aRAET 
WIGUN GELS: <. sc ces == sss 510 $15 35,184 | 1,021 5,000 $150 40, 694 1,186 
Pato ss. scee tae 280 1 eed 1205 | 873i see eee |e eee 25,400 | 1,888 

POLAT aweetee Alene fas 790 30| 60,304 | 2,894 5, 000 150 | 66,094 | 3,074 

Di MetSs, CUNNEL. 5. sno 5-| Soden See en 8,000 N60) | Sat saces sale naoeane fi 8,000 | 960 

Otter trawls: Pa | 
lgunderstemseac nares (us eae eeu wa a. 180,730 | 5,402] 89,610 | 2,760 | 270,340} 8,162 
Tetrit Cd eam Pe Rtg) (i eae etree! 10,300 TOL eeeeeaay eee 10,300 | 512 

51s) tenes ne Be ag I ete ae dl | 191,030 | 5,914] 89,610 | 2,760 | 280,640 | 8, 674 

Harpoons: Swordfish. .......|....... a) ee See BSUOLON Mearns 22 aes |e Peed | 58,910 | 11,847 

Grand total............ 790 30 | 558,774 | 43, 862 ag as Bara 46, 802 
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YIELD OF SHORE FISHERIES OF RHODE ISLAND IN 1919, BY APPARATUS, COUNTIES, 
AND SpEciIES—Continued. 

BYeeOS: 

Species. Bristol. Kent. ' Newport. 

Pounds. Value. Pounds. Value. Pounds. Value. 
32, 450 S34 gee Wee nec ian em 4, 020 $429 
24, 300 4, 780 9, 413 $1, 993 | 1, 253, 062 269, 256 

NE A Re oe oes | ee aa | ne 10, 500 2, 100 

56, 750 8, 222 9, 413 1,993 | 1, 267, 582 271, 785 

Species. Providence. Washington. Total. 

Pounds. Value. Pounds. Value. Pounds. Value. 
TOY oe Seale iran tere ak ren ore 14, 470 $1, 487 8, 415 $962 59, 355 $6, 320 
IGDSTEIS He) Sees Sarge ellos eats oie apne | etme eas 378, 552 77,320 | 1, 660, 327 353, 349 
iWiainkdessau ss ase 2 MAES 1s See adel te 2S Sra Bre mo isan She pew eet Se: | ee ela ames I easy eee 10, 500 2, 101 

Motalesy. 1 seems Mau 14, 470 1, 487 381, 967 78, 282 | 1,730, 182 361, 769 

BY DREDGES, TONGS, RAKES, HOES, SHOVELS, GRABS, AND HANDS. 

Species. Bristol. Kent. Newport. 

eS 
Clams: Pounds. Value. Pounds. Value. Pounds. Value. 

eV arelitee Se oe Se Sop ek hye or 5, 560 $2, 130 49, 944 $18, 845 34, 544 $13, 106 
ORG Reinet cere aa Sb Ae | 15, 290 919 108, 120 6, 432 23, 160 1, 268 

CallOpSsaee meee oes Eee | 400 200 31, 074 13, 125 2, 016 1, 032 
Oysters, market, privaie...... 63, 000 12, 600 60, 508 12, 104 1, 750 472 
ITISDMINOSS Se -. 2 a odo wowere Seber Hace wisn ck Gocllas seco caaete eee select ale ae teemeeeere 2, 000 240 

otal aa Spe pe ese aa 84, 250 15, 849 249, 646 50, 506 63, 470 16, 118 

Species. Providence. Washington. Total. 

Clams: Pounds. Value. Pounds. Value. Pounds. Value. 
ards tanae scene een 27, 128 $10, 918 39, 056 $14, 650 156, 232 $59, 649 
Softies see S See: 205, 770 12, 371 51, 420 3, O85 403, 760 24, 075 

Seallopss seis stew ee ie ee oa 5 oe eee IE eon ae yeten ere 504 251 33, 994 14, 608 
Oysters, market, private..... 518 100 3, 360 672 129, 136 25, 948 
TRISH "MOSS! S580 oh he cho Oh eee cite gatic | setae Stee aera |e tee eee a cee aries 2, 000 240 

Mogaley sree eee esc 233, 416 23, 389 94, 340 18, 658 725, 122 124, 520 

WHOLESALE FISHERY TRADE. 

The appended table shows the extent of the wholesale trade in 
Rhode Island in 1919. <A considerable quantity of poultry grit, 
made by grinding oyster shells, was manufactured by one concern. 
To avoid the disclosure of individual enterprise the products of this 
plant are not included in the table. 

WHOLESALE TRADE IN FreEsH FisH, Oysters, CLams, SCALLOPS, AND LOBSTERS IN 
RuopeE IsLanpv In 1919.) 

Item. Number.| Value. Tiem. Number.} Value. 

Hstablisoments= soe. s 2 40 | $928,355 || Persons engaged ........... ome A725) ee chee 
Cashi capitalese eye we says he el ek Se 209; 300) ||| Wages paidit/).--\S.2- ateeao-- | Seo eee $422, 330 

1 Includes one firm engaged in the manufacture of oyster-shell grit. 
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FISHERIES OF CONNECTICUT. 

In 1919 Connecticut ranked third in the number of persons engaged 
and fourth in the investment and quantity and value of the products. 
The number of persons employed on fishing and transporting vessels 
was 647, in the shore or baa fisheries 1,019, and in the wholesale 
establishments, including the fertilizer plants, 623, representing a 
total of 2,289. The investment amounted to $1,645,793, which in- 
cludes 123 fishing and transporting vessels, valued at $546,163, with 
a net tonnage of 3,869 tons ad: outfits valued at $253,888; 763 
power, sail, row, and other boats, valued at $146,551; fishing appa- 
ratus employed in the vessel and shore fisheries to the value of 
$101,992; shore and accessory property valued at $498,699; and 
working cash capital to the amount of $98,500. 

The products of the fisheries amounted to 23,652,647 pounds, 
valued at $1,700,638. The most important products were oysters, 
12,197,703 pounds, or 1,742,529 bushels, valued at $1,087,016; men- 
haden, 6,736,564 pounds, valued at $93,312; flounders, 2,349,181 
pounds, valued at $91,962; lobsters, 740,848 pounds, valued at 
$189,157; and shad, 463,203 pounds, valued at $86,637. 
Compared with 1905, there has been a decrease in the number of 

persons employed of 1,118, an increase in the investment amounting 
to $10,040, and a decrease in the quantity of products taken amount- 
ing to 51,320,001 pounds and in the value amounting to $1,473,310. 
The species for which the decrease in 1919 has been most marked as 
compared with 1905, with the amount of decrease, follow: Menhaden, 
22,993,824 pounds; alewives, 1,054,878 pounds; swordfish, 362,287 
pounds; squeteague, 138,503 pounds; bluefish, 124,292 pounds; and 
sea bass, 93,161 pounds. In the oyster fishery there has been a 
decrease, compared with the catch in 1905, amounting to 1,944,895 
bushels, or 52.74 per cent, and with the catch in 1910, of 1,529,471 
bushels, or 46.74 per cent. 

FISHERIES BY COUNTIES. 

Statistics of the number of persons employed, investment, and 
gas of the fisheries in Connecticut are given by counties in the 
ollowing table: 

Persons ENGAGED, INVESTMENT, AND Propucts OF FISHERIES OF CONNECTICUT 
IN 1919, By COUNTIES. 

Item. Fairfield. Hartford. Middlesex. 

PERSONS ENGAGED. 
Number. | Value. | Number.| Value. | Number. Value. 

Onivvessels fishing ©. noo he sete Se okt SEY alas Re Bere 3 =o as es oe ee diene | ees 
On vessels transporting.............-..- PAN Ne SA ee ES fal ee Se] (ae | 
Mrifshone isnerlessacn eee ee ws cece eee Sd eee ere 17) ae DIO tae recceem 
WHOLesMien. 2-2 4-02 eee ee eee eae Dele ee. Fa | ee ee Bacete rene Dy area 

AOL ees a ee Alin te Ses, ee ae ee EA “UA Rs see 1264 se eee i | eae 

INVESTMENT. | 

Vessels fishing: E 
UCR Soe oe te ae ee cae 162 |SLOG  LOGN EC See eee ee cack lack ecebs dolceaeasbioe 

BRONMNAPC Skene see Poe eee PAUSCH ence ee eee ene lee aaah ee [Ion oo owes acsoewoees 
OEE ace eeu rae Ne as TELS ROLIOGS) | RRe eee |e aL Sgr rs IM ote [Uae 



182 FISHERY INDUSTRIES OF THE UNITED STATES. 

Persons ENGAGED, INVESTMENT, AND Propucts or FISHERIES OF CONNECTICUT 
IN 1919, By Countres—Continued. 

Item. 

INVESTMENT—Continued. 

Vessels fishing—Continued. 
Gasoline 

Tonnage 
Outfit 

Tonn 
Outfit 

Vessels transporting: 
ShOaAME Sess 2a. S95. ke 2 

MONNASE coo 5. 4 eee a esc eee 111 
Oulhts Si se sok sh eee Seren Sok 

Boats: 
Dall TOW; tC. 26.6.0 5S eres donee bee 35 
IPOWED. Sos tech ends eosee ee eee eee ee 39 

Apparatus, vessel fisheries: 
COLA RS\ cures yy'd Lies ee OAS SAS a ae 7 
Harpoons 4525! 20¢ 2 eo 38 <b ees] tbe ocean se 
MiObSter POUsS2cne soca woe oek Sees one 430 
Dredaes- A's). 2 ee Sea e eee We ee 289 

Apparatus, shore fisheries: 
Seinesy itis. ee ta eae oe re 
Gilllnets co 253s. See ot heen se 
Pound nets 
Myke nets jo 220) oho Tl eee eteelsaenes aetce 
Scoop Mets <2. sab loseaGosendebe lean Goetigenes 
Ottertirawilss 22 sah ee 3 
Lobster pots. ......-- sae tess ted 2,085 
Mel potsseees secce scene wee eee eee en] wee eee 
Mredgess oi. Pec e tL AREY eC 51 
FLON SS eae eet. see RS ee ee ee 28 
Rakes. ..... Pe a eee ee ae 17 

= Ee bebe fiaasae dante niqeaceesesseears 8 
oreland accessory, property =---sesesec| sence ee ceeee 

Gashicapitalie 2 S55 es nae es 8 aes Sa ee ee 

Total site eo Ae Ne ices |S ae 

PRODUCTS. 
Pounds. 

NT GWILVOSo eee one cana eniaw nee Ds ee Rca e eee eee eee 
Bluefish’. 25255 SS a Aeon acne ses ee mee eon een ee 
IBTUINGAASe Se Se ee ee eee ee ee Eee meee 
IBULbenhishe. So oS) cae Mecereen cocoa cee near beeen 
COIN eee ooo fod gone eee oe aenen eanie aan ee eoeaanaen 
BIBS See eee acre so eine Sie eae eee eee eos 
Wloundersissss 25a. eankesoacececeseeen 85,105 
Menhaden 26 5 tenes ond een ee | 300 
Perch My Glows; oosscacacisen ace ndee ease gee eee cee 
RiGKerel ae cee cae een cee eee 
Shad teases ee Sa oF aa 
Smee ase eee cee 
Squeteague...........- 
Striped bass 
Sturgeonta- pew oo A hee ae ae 
Suckers W8: = 2.2 A Mee eee 
Sunfish’ S522 203 21 2os Aa ae ee 
Swordfish? 3332 a eee 
Mantogen. Ja coset ee Lao ee eee 
MZODSUGTS ike es aoe cee rea Ee ee 
Clams: 

da fo eee oe Dene OS eee ae ee 39, 472 
SO Lb Reh seen ek EE Rea $,000 

Oysters: 
Market— 

PUBLIC Aha sss eee cr ere te 18,942 
PLLV ates 2 \b 5: soaccecee eee eee 2,570,197 

Seed— 
PUD UG Be os ws st Loe See eae eee 633, 885 
IPTV ACES oe saa ons cece ae meee ae 4,976, 454 

iLO HV | < veges ona Seapets eA SES 8,410,873 

Fairfield. 

Value. 
$98,025 

58, 345 
372) 677 

705, 969 

Hartford. 

Number.| Value. 

Theo waite exhen yo) anit heel e ele ten tee 

ase Seb | Ok Segue 
Eee dias |e 8 ur eae | 

73 | $1,582 
$25 

266 2,043 
3 1 

na eee (ies: 1,703. 
Prete oe bdeosse sce 

Oe ys 9,068 

Pounds. | Value. 
40,161 | $2,008 

965 95 
60 6 

“ESD 854 [9 1,637 
4, 768 1,038 

Ae 4841 ae 235, 
0 

eee RES eAa See 

150,985 | 18,238 

Middlesex. 

73| $1,814 
93 |  22)455 

17 1,244 
92 9) 369 
9 2) 935 

37 447 

aE 7 |) enag 
1,353 3,053 

145 123 

ers 6. x aes 

aa 15 | poreaals 
ehaaee 7,986 

obit Baas 49,779 

Pounds. Value. 
98, 713 $2, 122 

365 17 
50 

18,509 2,145 
6, 420 608 

184, 160 6, 202 
18,314 1,110 
1,213 109 

340 

793, 043 | a ne 
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Persons ENGAGED, INVESTMENT, AND Propucts or FisHERIES OF CONNECTICUT 
IN 1919, By CountrES—Continued. 

PERSONS ENGAGED. 

On vessels fishing. .....2: 5-5-2... 142 
On vessels transporting. ...-.-.---.-- 59 
TA UOTE NRNEMOR, o- o.<.c lind vcina'esa'n’s 272 
PO PORIRIOI are shot She clone a ax aunie’s ote 301 

Motel ats 22s ese eben c tt EE) epee es Als |e ee 2, 289 

INVESTMENT. 

Vessels fishing: 

New Haven. New London. | Total. 

Number. | Value. Number. Value. | Number. Value. 
Kdmedwaaa'e yl ea ea eS 566 

PIPER ores tic ay > Von dlciseic aan: a 6 | $73,050 2 $60,000 "2A $328, 243 

CCL OPER Soe SR ae eens fa 19 | 60,550 7| 21,850 67 180, 425 

Monmage: 2522 2 ee 255.5 OO ochre * ehh MLO sacoccse sey ye ASor |. cote ot ad 
2 op cP ae ae ee |-aseeenense- LJODD. Joan betes ae LO Aco ey 7, 955 

Vessels transporting: 
Steam 

Boats: 
Sail, row, etc 
IPO Werasme.tot ok duope ede: 

Apparatus, vessel fisheries: 
PUSS SOINGS 3 0 2288s Sans 
Gill nets 

IRE DOONSee ees Ieee oe 
Lobster pots 
Dred 

Harpoons 
Lobster pots 
Eel pots 
Dredges 

Haddock 
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Persons EnGAaep, INVESTMENT, AND Propucts oF FISHERIES OF CONNECTICUT 
IN 1919, By CountTIES—Continued. 

Item. | New Haven. New London. Total. 

PRODUCTS—continued. 
Pounds. Value. Pounds. Value. Pounds. Value. 

Menhaden tes... eee 102, 350 $350 | 6,615,600 | $91,827] 6,736, 564 $93, 312 
Rerchy.yellowe-eaeeoe eee oes ehorshrte eee acl emia 2,461 201 6, 108 595 
Pickereless eat. @ Mose rma ne be tite wc wievetere tial temic clecisteete 611 88 1,079 143 
IPOUOCK ae eee ast ete canis oi Be Soe San Mee ceeetsee 10, 135 717 10, 135 717 
SPIT ena olga Vay eae ea ee a Ihgh 2 eae 2 | PE Set 1, 980 202 1, 980 202 
Seaibassss ewer soowen ees owe cea 210 60 3,345 468 3, 555 528. 
Nad ese aaa ee sere es Peek ee 327 83 98,088 | 18,618 463, 203 86, 637 

SKatesesecmetrn osc cbic Stic a ates geen aes Sie ee | ene Ce 400 10 1 
Sich ea eee ees oe Ree ee | BE Se, «Sa Ne Cree eee 21, 103 3, 580 25, 217 4, 466 
SCUeteARIO fo: he ee cee esl 808 58 19, 547 2,968 23, 076 3, 257 
Stripedtbasss.2t. 525 cossahoeseence 21 5 3, 939 944 4,810 1, 059 

ye ais sree a leicianl lletateretainala otal] Sietatale eters Sere | elmer creratars 25 5 
bbe cuscessctl|seckocoaes 14, 950 1, 006 99, 053 7, 488 

ab gale a teen ee reese ame |etetncinee Somat meee ee ocae | ere rere te nee lle ae arene 105 ll 
3 ANG sR Seana geen ee eee ae ae ie 86,948 | 14, 711 88, 428 15, 006 

500 50 20, 633 1, 957 21, 942 2,068 
Bes AS Se Se OSS Benes) ees Seem [sciaimercrsrs: 455 37 455 37 

SOAS SIC RS She eis Sere Soto a Se nies alessio faa eee 5,114 550 5,114 550 
SNe Wane Se SE co SPRUE esis Sm a ae en aelste erate ols eeeiaina a 9,317 175 9,317 175 

163,674 | 45,633 423/895 | 96, 547 740, 848 189, 157 
Ps ok PON Eee SN SA ECS. Sy Elen: Smear ane ee Gena ae 3,612 258 3,612 

Vem (5007 ings cost De 4S ce aad th 1 49, 976 18, 912 
pak | 208, 950 30} 5418) Sheesh sas ots aas ee 2 229,150 32,070 
ie A oe OE a MRE RO St [enka 38,400 | 13, 717 8 38, 400 13, 717 

Oysters: 
Market— 

Rubles a. Si Sas ee | 106, 708 15, 210 7,000 3, 000 4136, 654 21, 900 
Private EMS A OeEN! Abr as. [2 250685 7A [12491 630) nomen eae |e eae 5 4,826,668 | 471, 766 

Seed— | | 
PuUpliCw.2a8,5 eee sac yee | 106, 631 10} 0048) 2-2 a occ nate eecee 6 740, 516 | 68, 349 
IPTIEVOLC= - eas eee ee eee | 1, 517, 411 WG2Y G2 es Rare cota leoleceicreiaate 7 6, 493, 865 | 525, 001 

Motalice meets sweetest | 4,591,239 | 509,891 | 9,706,507 | 366,845 | 23,652,647 | 1, 700,638 
| | 

16,247 bushels. 86,400 bushels. 5 689,524 bushels. 7 927,695 bushels. 
2 22,915 bushels. 419,522 bushels. § 105,788 bushels. 

FISHERIES BY APPARATUS. 

Dredges employed in the oyster fisheries of Connecticut in 1919 
were the most productive form of apparatus. In*the vessel fisheries 
dredges took 11,844,084 pounds, or 1,692,012 bushels, of oysters, 
valued at $1,037,717, and in the shore fisheries dredges, tongs, rakes, 
and hoes took oysters to the amount of 353,619 pounds, or 50,517 
bushels, valued at $49,299, and clams to the amount of 279,126 
pounds, or 29,162 bushels, valued at $50,982. The catch with pots 
amounted to 768,078 pounds, valued at $192,629, of which 740,848 
pounds, valued at $189,157, were lobsters. Otter trawls caught 
flounders, giant scallops, and hake to the amount of 2,359,221 pounds, 
valued at $103,031. The catch with purse seines amounted to 
6,625,240 pounds, valued at $93,812, the principal species taken being 
menhaden to the amount of 6,608,400 pounds, valued at $91,765. 
Gill nets, used principally in the taking of shad, yielded 443,551 
pounds, valued at $76,175. The quantity of shad taken with gill 
nets amounted to 374,823 pounds, or 86,567 in number, valued at 
$69,201, of which 53,822 were roes and 32,745 were bucks. Various 
species were taken with lines, amounting to 201,763 pounds, valued 
at $24,241; with pound nets, amounting to 379,371 pounds, valued 
at $22,047; and with seines, amounting to 189,160 pounds, valued at 
$21,680. All forms of apparatus employed in both the vessel and 
shore fisheries yielded a total of 23,652,647 pounds, valued at 
$1,700,638. 
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The following tables give the products of the vessel and shore or 
boat fisheries in 1919, by counties, apparatus, and species: 

FISHERIES OF CONNECTICUT IN 1919, BY CoUNTIES, APPARATUS, 
AND SPECIES. 

YIELD OF VESSEL 

aes Fairfield. New Haven. New London. Total 

Purse seines: Pounds. | Vaiue.| Pounds. | Value.| Pownds. | Value.| Pounds. Value. 
Mackerel........... 16,840 | $2,047 16, 840 $2, 047 
Menhaden 6,608, 400 | 91,765 | 6,608,400 | 91,765 

atmieeny weed Netiaaka toe, lee. 2 he ht 6,625,240 | 93,812 | 6,625,240 | 93,812 

SmmartareMacterdl...-| els kl. set lo wn be ceckees 41,688 | 4,310 41, 688 4,310 

Lines: FR Paarl ee rn, | i a 
are ae ie Perit de Ser eae Sere te Rete 93,694 | 9,503 93,694 9, 503 
“SCS EPA a Re ae ee a pear Ie ers 25,000} 5,000 25,000 5,000 
Lig oT (V0) Tete 8 UE RR iy Ese | ar Bo en Stee bee te 9,810 687 9,810 687 

eran eee Ol ee SE. Wo |, WS ary [Sierees 128,504 | 15,190| 128,504 | 15,199 

Dredges: Oysters— | 
Market— 

Rabie. -ase. 4. 1,400 $160 3,500 $610 4,900 770 
oe eee 2,555,161 |225, 544 | 2,201; 143 |232, 176 4,756,304} 457,720 
eed— 
abies 2. 527,583 | 48,360 | _72,632|- 6,817 |.....-----|.------- 600,215 | 55,186 
Private........ 4,965,254 [371,717 | 1,517,411 [152,324 |..........|........ 6,482,665 | 524,041 

Wobales. << is. -- 8,049, 398 |645, 790 | 3, 794,686 [391,927 |..........|....-..- | 11,844,084 | 1,037,717 

Otter trawls: 7a 
Flounders.......... 45,605 | 2,527 3,330 |  200| 439,841 | 14,943] 488,776 | 17,670 
TELLS as Din ee US (Ce A a 10,000 | 100 10,000 100 
Eretitaimeia Gel 1 |i te eS Aer y aia ee oe 2;816| 853 2) 816 853 

orate... |. te5 25 45,605 | 2,527 3,330}  200| 452,657] 15,896] 501,592 | 18,623 

Lobster pots: Lobsters.| 14,131 | 5,141 DOG CaaS | See | ee 16,607 | 5,934 

Harpoons: Swordfish. - 1,480 295i ees oe SS 76,828 | 12,501 78, 308 | 12,796 

Grand total. ..... 8,110, 614 [653,753 | 3,800,492 392,920 |7,324,917 |141, 709 | 19,236,023 | 1,188,382 

YIELD or SHORE FISHERIES OF CONNECTICUT IN 1919, BY APPARATUS, COUNTIES, 
AND SPECIES. 

BY SEINES AND GILL NETS. 

Apparatus and species. Fairfield. Hartford. Middlesex. New London. Total 

| 

Seines: Pounds. | Value.| Pounds.| Value.| Pounds. | Value. Poinassvaue: Pounds.| Value. 
Alewivesses 3 2a|. 0 Nea] a yas 39,484 |$1,988 | 16,484 | $277 800 | $40 | 56,768 | $2,305 
Brmiineadsee 2 08S ee OMe als Sooke 60 6 300 Te ees eee | ee ce 360 20 
Garpeeenees stag | eo ROSE he su 9,373 | 1,381} 12,512| 1,460] 6,810 | 806} 28,695} 3,647 
TS Cie coe a [Pn a | FREES i Ee par Le CS 4,440| 801] 4,440 801 
IRGRCO SY GLlOWio Se|!ccnres.- Sols carers 530 44 299 Di alne Me se chee eee 829 71 
RICK erelesee eae Peale ke sal OUTER oe eae se 109 DE eee Sk ences 109 12 
SiG) a eta aes 5. 4 ae ae Dea 18,873 | 4,595 | 26,407 | 4,666 | 5,088 | 1,219 | 50,368 | 10,480 
Smelt ses. ose 4,114 SSG ICS see eelawecanclece sent sale oe.-ncny 293 50 4,407 936 
SURI OG ASS ster] eee ec eee ee inte Se ee ST ee Isat 600 151 600 151 
SICKELS He epee ee eset ye se FAS 1ie| 27238) 154048) OL bates sere eens 42,559 | 3,254 
(Sipe es FIST oe 2 ha el 1a eee ee ee ne 78 ns) a 3 

Potala = fc. 4,114] 886] 95,831 |10,252 | 71,184 | 7,475 | 18,031 | 3,067 | 189,160 | 21,680 

Gill nets: 
LAIN CENTE See ge | eae Nee ee 11,446| 385] 9,297] 1,572] 20,743] 1,957 
I EBSHE er. ce celine: on non Soec| acs scee ce] dea scc 925 (> oat eae eel Pane oe 925 92 
(Oty 1a ee eee eed |e eee a eae eee 31 3 2,968 334 2,999 337 
GIS Eye mec ee eer ey [ess clan oe camema |S acts nie] Sauce ences 94 9 94 9 
Menhaden...-.. 300 OOS ER 3 Eaten EY el Rl |= By SN cer ee ener 300 25 
Shins ae oe eal ee) ES 15,465 | 3,876 | 268,428 |48,392 | 90,930 |16,933 | 374,823 | 69, 201 
peueteneue ries loo 300084 tected prosrickie| Mmm see 1,104 1 OF) Fresnel eee 1,104 111 
Striped bass...-. eR Se | ee ee ie eee $50 i114! (pee secs) Peneeene $50 110 
bare sos Ae | Soto rts eee lee as eat 25 Dill Seeesseeelt ok Se 25 5 

Motalesee 3a 300 25 | 15,465 | 3,876 | 282,809 |49,098 | 103,289 |18,848 | 401,863 | 71,847 
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Yrevp .or SHorE FISHERIES OF CONNECTICUT IN 1919, By APPARATUS, COUNTIES, 
AND Species—Continued. 

BY POUND NETS, FYKE NETS, AND LINES. 

pee and Hartford. Middlesex. New Haven. | New London. Total. 
| 

Pound nets: Pounds. | Value.| Pounds.| Value.| Pownds.| Value.| Pounds.| Value. | Pounds. | Value. 
NIG WIVES= <2 cere eee eereee Ver pes 68, 073 |$1, 405 500 $5 | 26,115 | $808 | 94,688 | $2,218 
Bluefish--24. -.csl=eaceecee eee, 4 AOU TE Bic aeesce melasma 200 32 240 35 
Butterfish.-...-. ee See ee JE ze ae 50 By Seth ee Sees 18,760 | 2,604 | 18,810] 2,607 
(Gig 0B en Geet ese sone eer 5, 093 Gy (ily BARA AGmal Sacsons ohcpee Gn) esese 5, 093 571 
(Opn GS oe SUSU acdsee pedal Ros SAbel Seacace te |Sacsreu ease: cbolessoes 6, 767 73 6, 767 73 
SVG] SE metro Beets |Eteras are ctor [la eratetereral| seeyclsieeeyors rarer siatatetall tetera) sete = | epetetalarnt 2,150 300 2, 150 300 
Flounders......- lSesbseod|bsasese 6,350 HEY Wace sodac||aassss 20,215 | 1,887 | 26,565 | 2,024 
PLORDIN Gs ee = fe aseaeore Seceso. secssssos eesene aso seeder Sonae be 3, 000 71 3, 000 71 
LN YH ke( Sno) le ae Pe ete PS les Oe reel eee iol lene Peace ers cis 410 67 410 67 
Menhaden 22228) Sale sals eon 18,314 | 1,110 | 102,350 350 7, 200 62 | 127,864 | 1,522 
Rereh) yellow = .2|02552----|sa---s¢ 736 Cdr Ease ate (ea 50 10 786 77 
PT i aa ed Rt OR aE FS ene eS SIE oa fo 1,980 | 202] 1,980 202 
Sea DA SSHee eerste cs eite anil eee ererel| erayele terete ysall alm rerelate 210 GON 2 mete se ot| ee arene 210 60: 
Shade aie as [epee see. nde eee 34,994 | 6,251 327 83 2,070 466 | 37,391 | 6,800 
Reh ce eU ene Sern See a seecel feel bo cieane ool oeeara EBoncakon| omens 400 10 400 10 
QUECHEE. |e. see oa | ho siete ar 1,617 AUN Sees Shere Seeeoe 18,650 | 2,841 | 20,267 | 2,961 
Stripedtbasse.c-s[a- cscs ne |e se eae See eee ae semen ep ain loie 2,349 559 2,349 559: 
Suckers 2 sen cg olga eee Sec 6, 069 SO4s|C 36 al ere a egal ames 6, 069 384 
RRICOR Oa cee eae cate eto 809 61 500 50 | 9,639| 925 | 10,948] 1,036 
GiYevas(cols le oe eek te pe oe eae eset sson|Saeecacen\ ose seco cere sSer | loonooeic 455 37 455 37 
Wifi 5.csuealeeees eee [ee se Os OF eee Oe Mier re AR URS 9,317 | 175 | 9/317 175 
Squid! - 2:2. Jleeec ee === Mis + Sete feteeee e |-------|------02-|eee eee 3,612 | 258 3,612 258, 

Tot alee sue wae as ee ee 142,145 |10, 162 | 103,887 | 548 | 133,339 |11,337 | 379, 371 | 22,047 

Fyke nets: 
= 

Alewives........ 677 $20 2,710 Doyle Aoere sed a secione 1, 564 82 4,951 157 
Bullheadete ees eee nee meee 65 3: oeeew = Teen een I O67 | 77h eames 80. 
Carpe eee 2,48. | 256 YT get Wl ks Sa erage aa I oe 3, dont 367 
Hol sMeecoese ea 4,768 | 1,038 98 Ti) ea Pia 8,100 | 1,884} 12,966 | 2,932 
Mlounders petbcod adus Sonne depebee|psecacsda|asoccac a 23 5, 740 325 6, 235 353 

INGt Se ee eS aereen ee aesdl someeres|seeos te 1 Zi, saseeeecelmeteee 100 2 
Perch, yellow...| 1,904 191 178 bY) Beeeaeits cl SSoe are 2,411 241 4,493 447 
Pickerel......... 128 20 231 DSN Spout eee 611 88 970 131 
SoHE Tbs needs cade asso bopauee| S5escorce|sccses 808 58 | 111 14 919 72 
Striped bass--.-- 21 5 210 39 231 44 
MUCKOES ee se ecre 
SUMIAIS Heese 
MAUTOLe ssa ee ea 

Motalees se. cc 

Lines: 
Blue hS eee ee 
BONGO sssee ee ee 
Codie e755 45 52 
elses ioc ans ee 
Flounders..-.... 
Haddockea.2- 452 
Mackerel. ....... 
IPOLOGKE aes 
SeaibaSssee ese = 
Simelijeeeeeeecee 
Squeteague.-..... 
Striped bass..... 
MaWtbO =~ 2) sie 
PuNae se. kee esis 

Total. ces scssa|soaseatee 

BY OTTER TRAWLS, HARPOONS, SCOOP NETS, POTS, AND SPEARS. 

Apparatus and species. Fairfield. Hartford. Middlesex. 

Pounds Value Pounds Value. Pounds.| Value. 

Ojtteritirawls3)Hlounders#- <2 e--seess seme | 32, 500 SIF 200) tee ees cline emeei eee 177, 810 $6, 015 

Scoopmetss Shad! hs-2052..--06ecsstee sees) see eee ease 621 $156) eee eeetee Betas siaas 

Pots: 
JOpcish Dee es > She eee REE ee ai Oe ee eee aah ae eros eson oc ooasoc al 6, 322 598 

HODSTCIS Semee seeeeteciaemislee si siem sissies 58, 793 IEEE We aa acelunococe ces | 80, 355 23, 092 

Motale 4 of he ase cep sckee see tees 58, 793 VSe TAAL | Sie eile taal arate teetepn ote 86, 677 23, 690 

Grand itotalseeece. seeeee er sateen ser 98, 293 19, 944 621 156 | 264, 487 29, 705 
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Yretp or SHORE FISHERIES OF CONNECTICUT IN 1919, By APPARATUS, COUNTIES, 
° AND Sprcites—Continued. 

BY OTTER TRAWLS, HARPOONS, SCOOP NETS, POTS, AND SPEARS—Continued. 

Apparatus and species. New Haven. New London. Total. 

Otter trawls: Pounds. | Value. Pounds. Value. | Pownds. Value. 
[Debi es LA ee ee Ree |” 93,200 | $4,357| 1,511,535 | $59,972 | 1,822,045] $71, 544 
BOMOWS: ees. cee Se Ey hist es cs eee Bye he 35, 584 12, 864 | 35, 584 12, 864 

EQUAL ee wae des title ts ster acle ass, | 93, 200 4,357 | 1, 547, 119 72, 836 1, 857, 629 84, 408 

Harpoons: Swordfish.. ........... Boe | as earee e Pe cee | 10, 120 2, 210 10, 120 2, 210 

Scoop nets: i 
SAVE G LOSE ee saree ci aR BEAR oe 621 156 
Ae sGae4 HHP SSSA RCo cea penreme 20, 500 3, 485 

ROPERS Saco Sete sina mic ence ate 21, 121 3, 641 

Pots: 
TDS aM ee Se oe a 276 42 | 20, 632 2, 832 27, 230 3, 472 
Lobsters. ..... ERS ieee eae, 161,198 | 44, 840 423,895 | 96,547 | 724, 241 183, 223 

TNE Aue ee eee ee ee 161,474 | 44, 882 444527 | 99,379| 751,471 | 186, 695 

Ppebana tials 0 SS se cc vee ce 13,362 | 1,870 | 277 50 13,639 | 1,920 

Granditiatal: 5 2.3.22... 255. 268,036 | 51,109 | 2,022,543 | 177,960 | 2,653,980 | 278, 874 

BY DREDGES, TONGS, RAKES, HOES, AND SHOVELS. 

= SS SSS SS Se === = = SS 

Species. | Fairfield. | Middlesex. New Haven. | New London. Total. 

Clams: | Pounds. Value.| Pounds.| Value.| Pownds.| Value., Pounds.| Value. Pouwnds.| Value. 
Hardttsti. 2: | P5394 72) S14 580) 5. oa 8 | cect 10) 504! $45323| ese. = os’ |e aj) | 49, 976|$18, 912 
OiMsee aos 8, 000 725 12,200} $804} 208, 950) 30, 541)........-|--.--.. | 229, 150] 32, 070 

Oysters: 
Market— 

Public. ..-.. 17, 542| 2,720! 4,004) 810] 103, 208] 14,600} 7, 000) $3,000) 131, 754] 21, 130 
. Private. ....) 15,036] 2,391) 5,614] 1,001] 49, 714] 10, 654|.........|....... 70, 364) 14, 046 
eed— 

Publics. 522 1065802): "9 976l25 2-20 58 [ee cee 33; 999 dl Silcaee = sacie|eracenee 140, 301] 13, 163 
Private: =-..| 11, 200 2110) re ae fp | [5 el (Ee |-------2-|------- 11, 200 960 

Total. ....| 197,552) 31,361| 21,818] 2,615! 406,375] 63,305] 7, 000| 3,000| 632, 745/100, 281 

WHOLESALE FISHERY TRADE AND MENHADEN INDUSTRY. 

In 1919 there were 25 establishments engaged in the wholesale 
fishery trade of Connecticut, employing 559 persons, to whom $338,884 
were paid in wages. The value of these establishments with their 
equipment, etc., was $418,801 and the cash capital utilized amounted 
to $81,500. 

There were only two factories engaged in the reduction of men- 
haden to oil and scrap. The statistics of these plants have been in- 
cluded in the fishery industries table of Massachusetts. 

O 
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INTRODUCTION. 

The Bureau’s work in Alaska was conducted along the usual lines 
in the calendar year 1920. Shortage of funds handicapped the work 
of the fisheries service early in the season before the new appropria- 
tions became available July 1. A force of temporary stream watch- 
men was again made use of during the active fishing season, working 
under the direction of the Bureau’s permanent employees in the 
patrol of the fishing grounds for the enforcement of the laws and 
regulations. Vessels of the subchaser type and one mine sweeper 
were stationed in southeastern Alaska to aid in law enforcement. 
A further study was made of the condition of the salmon fishery 

of the Yukon River, and an expedition was sent into the Bristol 
Bay region which did excellent work in the destruction of preda- 
tory fishes and gathered certain information in regard to the spawn- 
ing beds and runs of red salmon in streams tributary to Bristol 
Bay. Five hearings were held by the Bureau at Cordova and Seattle 
late in the year, ‘and further restrictions imposed on commercial 
fishing for salmon in Alaska. 

Private salmon hatcheries were inspected as usual, and seehele was 
continued by the Bureau at its hatcheries on McDonald Lake and at 
Afognak. Excellent progress was made in the marking of the 
mouths of salmon streams, one vessel in the southeastern district be- 
ing almost exclusively engaged i in the work. Detailed statistics of the 
fishery industry of Alaska were collected and compiled as heretofore. 

In accordance with the recommendation repeatedly made by the 
Secretary of Commerce and the Commissioner of Fisheries, the De- 
partment of Commerce has been relieved of jurisdiction over certain 
minor fur-bearing animals in Alaska. The act of May 31, 1920, 
contained a section placing the land fur- bearing animals of Alaska 
under the control of the Bureau of Biological Survey, of the Depart- 
ment of Agriculture, and transferred to the Department of Com- 
merce jurisdiction over walruses and sea lions. The Department of 
Commerce retains jurisdiction over the fur seals and sea otters, and 
over the blue fox herds of the Pribilof Islands. The Bureau’s files 
and all matters pertaining to the land fur-bearing animals, including 
the leasing of islands for fur-farming, were promptly delivered to the 
Bureau of Biological Survey, which assumed jurisdiction upon the 
approval of the act. This report, therefore, does not contain a section 
dealing with the protection of the so-called minor fur-bearing 
animals of Alaska. Employees of this Bureau in Alaska have co- 
operated with representatives of the Bureau of Biological Survey 
whenever possible 1 in the establishment of their work. 

The Bureau’s activities in connection with the taking of He -seal 
skins and administration of the natives’ affairs on the Pribilof Islands 
were carried on in the usual manner. The total take of sealskins in 
the calendar year 1920 was 26,648, having an estimated value of 
about $1,000,000. The take of blue tox skins on the Pribilofs in the 
winter of 1920-21 was the largest for nearly 30 years, totaling 1,125 
blues and 14 whites, with an estimated value of about $100,000. 
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Transportation of necessary food, fuel, and supplies for the natives 
and white employees on the Pribilof Islands, together with return 
of products, was afforded through the courtesy of the Navy Depart- 
ment and the Coast Guard. 

Two sales at public auction of sealskins taken on the Pribilof 
Islands were held at St. Louis in 1920 by the selling agents of the 
Bureau. The sale of fox skins was postponed because of low prices, 
but was held early in 1921. 

The author of this report is greatly indebted to Assistant Agent 
E. M. Ball for compilation of statistics of the fisheries and prepara- 
tion of accompanying text. Acknowledgment is also made to C. E. 
Crompton for assistance in the preparation of statistics and text in 
regard to the fur-seal industry. 

REGULAR EMPLOYEES, ALASKA SERVICE. 

During the year 1920 the following regular employees have been 
identified with the Alaska service of the Bureau: 

REGULAR EMPLOYEES IDENTIFIED WITH THE ALASKA SERVICE IN 1920. 

Name. 

Harry J. Christoffers... ..- 
Calvin F. Townsend 
Shirley A. Baker....- 
Lemuel G. Wingard 5 
ARPES Ee LOCUOD scsiescistus-c- 

Charles E. Crompton...... 
Henry D. All 

Mi Cpsls tris Ce Sees 

George B. Bowlby..-....-- 
William M. Murphy......- 
Herschel Silverstone... .-. 
Henry My 
George Haley 
Lois fs Proctor SD 

Michael J. O’Connor.....- 
red | Grayoss-2.S.... 
Philip R. Hough.........- 
Joseph N. Braun........-- 
William E. Baumann...-. 
Chauncey C. Combs......- 

JamesiKe Neville. 225... 
Arthur L. Mellick......... 
Edwin Hofstad 
Jesse L. Nevill 
George G. Naud..--.. 
Albert K. Brown..-- 
Mar 
Wilkam P. Rasin 

E. 

Position. Headquarters or chief place of duty. 

Chiefiagent..2 5.05 2eeac5-- Washington, D.C. 
Assistant agent............ Juneau. 
ee GO cer ecee pace ceenee 4. |) Menthe: 
Inspector ..-| Fairbanks 

.| Cordova. 

Physician ss 2022. .cs-s-o52 
Ors oseca tes sense ee 

.| Master patrol vessel Auklet| 

Cler 
Ore nc nos = 

ee Ginn eee 

_..| Naknek. (Promoted Oct. 1, 1920, from warden.) 
.| St. Paul Island. (Promoted Jul 1, 1920, from 

agent and caretaker, St. Paul Island.) 
St. George Island. 
St. Paul Island. (Promoted July 1, 1920, from 

storekeeper, St. Paul Island.) 
St. Paul Island. (Resigned Jan. 15, 1920.) 
St. GeorgeIsland. (Promoted Apr. 16, 1920, from 
school-teacher.) 

St. Paul Island. (Resigned as warden Apr. 23, 
1920. Reinstated, assistant agent, July 1, 1920. 
Promoted Oct. 1, 1920.) 

St. Paul Island. (Resigned June 30, 1920.) 
St. Paul Island. (Reinstated July 1, 1920. Re- 
signed Aug. 4, 1920.) 

St. Paul Island. (Appointed Oct. 5, 1920. Re- 
signed Nov. 18, 1920.) 

St. PaulIsland. (Appointed Nov. 19, 1920.) 
. George Island. 
- Paullsland. (Resigned Sept. 30, 1920.) 
. PaullIsland. (Appointed Oct. 1, 1920.) 
. Paullisland. (Resigned July 19, 1920.) 
- Paul Island. 
- PaullIsland. (Appointed July 20, 1920.) 

St. George Island. (Appointed May 29, 1920. 
Resigned Oct. 9, 1920. 

St. George Island. (Appointed Oct. 12, 1920.) 
Juneau. 
Wrangell. 
Juneau. 

Do. 
Juneau. 
Washington, D.C. 

Do. 
Do. 

Washington, D. C. (Transferred to Coast and 
Geodetic Survey, Feb. 3, 1920.) 

Seattle. 
Seattle. (Resigned Mar. 6, 1920. Reinstated 
June 8, 1920.) 
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REGULAR EMPLOYEES AT GOVERNMENT HATCHERIES IN ALASKA IN 1920. 

Location and name. Position. 

Afognak: 
Edwin Wentworth...... Superintendent. 
Harry; J. Heuver:=-s2-. 2 Foreman. 
Russel Noyes......-.---- Fish-culturist. (Resigned June 30, 1920.) 
BreduRiticastec esse see Fish-culturist. 
Thomas H. Morton.....-. Fish-culturist. (Promoted Mar. 16, 1920 from apprentice fish-culturist at 

Afognak to fish-culturist at McDonald Lake. Transferred Sept. 16, 
1920, to Afognak.) 

Alfred Nelson2s.3. 522222 Apprentice fish-culturist. 
Nicolai Boskofsky . ....-. Apprentice fish-culturist. (Appointed Oct. 6, 1920.) 
Mildred I. Morton. ...... ny Le fish-culturist. (Appointed Nov. 4, 1920. Resigned Dec. 31, 

1920. 
US COWaLuee sseceeenee Cook. (Resigned Dec. 31, 1920.) 

McDonald Lake: 
Cob. Want Atta:-.---esc- Superintendent. 
Calvin DoRyane 2.4. -a-- Foreman. 
William L. Stiles, Jr..... Fish-culturist. (Transferred Mar. 1, 1920, to Leadville, Colo.) 
Thomas H. Morton...... Fish-culturist. (Promoted Mar. 16, 1920, from apprentice fish-culturist, 

Afognak. Transferred Sept. 16, 1920, to fish-culturist, Afognak.) 
Albert L. Carlton........ Fish-culturist. 
Everett V. Campbell. ...| Apprentice fish-culturist. (Resigned Apr. 30, 1920.) 
Lawrence T. Hopkinson.| Apprentice fish-culturist. Cappel June 5, 1920. Transferred Sep¢. 1, 

1920, to statistical agent, Washington, D. C.) 
Clarence Houts.......... Apprentice fish-culturist. (Resigned Aug. 14, 1920.) 
Anton Hougen. .......-- Apprentice fish-culturist. (Appointed Nov. 1, 1920.) 
Barney Sevisen.......... Do. 
Casper Udstrand........ Apprentice fish-culturist. (Appointed Nov. 6, 1920.) 
Stella A. Campbell. ..... Cook. (Resigned Apr. 30, 1920.) 
Johneb-eMoployes eerie Cook. (Appointed May 1, 1920.) 



FISHERY INDUSTRIES. 

As in corresponding reports for previous years, the Territory of 
Alaska is here considered in the three coastal geographic sections 
generally recognized, as follows: Southeast Alaska, embracing all 
that narrow strip of mainland and the numerous adjacent islands 
from Portland Canal northwestward to and including Yakutat Bay; 
central Alaska, the region on the Pacific from Yakutat Bay westward, 
including Prince William Sound, Cook Inlet, and the southern coast 
of Alaska Peninsula, to Unimak Pass; and western Alaska, the north 
shore of the Alaska Peninsula, including the Aleutian Islands and 
Bristol Bay and the Kuskokwim and Yukon Rivers. 

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

WATERS CLOSED TO COMMERCIAL FISHING. 

Section 6 of the act approved June 26, 1906, for the protection and 
regulation of the fisheries of Alaska, is as follows: 

Sec. 6. That the Secretary of Commerce may, in his discretion, set aside any 
streams or lakes as preserves for Spawning grounds, in which fishing may be 
limited or entirely prohibited ; and when, in his judgment, the results of fishing 
operations in any stream, or off the mouth thereof, indicate that the number 
of salmon taken is larger than the natural production of salmon in stich stream, 
he is authorized to establish close seasons or to limit or prohibit fishing entirely 
for one year or more Within such stream or within five hundred yards of the 
mouth thereof, so as to permit salmon to increase: Provided, however, That 
such power shall be exercised only after all persons interested shall be given a 
hearing, of which due notice must be given by publication ; and where the inter- 
ested parties are known to the Department they shall be personally notified by 
a notice mailed not less than thirty days previous to such hearing. No order 
made under this section shall be effective before the next calendar year after 
same is made: And provided further, That such limitations and prohibitions 
shall not apply to those engaged in catching salmon who keep such streams 
fully stocked with salmon by artificial propagation. 

Pursuant to the provisions of this section, action was taken in 1920 
in regard to waters of southeastern Alaska; waters between Cape 
Spencer and Cape Newenham, including Bering and Copper Rivers, 
Kuskokwim River, and Yukon River. 

Under date of May 22, 1920, announcement was made of a hearing 
to be held to consider the necessity or desirability of making changes 
in the regulations in regard to the Yukon River. The text of the an- 
nouncement was as follows: 

It having been recommended that the Secretary of Commerce amend the order 
of December 14, 1918, limiting or prohibiting fishing for salmon in the Yukon 
River, Alaska, its tributary waters, and the waters of its delta, notice is hereby 
given under the provisions of section 6 of the act of Congress approved June 26, 
1906, entitled “An act for the protection and regulation of the fisheries of 
Alaska,” that a hearing, for the purpose of eliciting information as to what, 

9 
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if any, changes in the present Yukon River regulations are necessary or desir- 
able, will be held at the office of the Bureau of Fisheries, 1217 L. C. Smith 
Building, Seattle, Wash., on November 23, 1920, at 10 o’clock a. m., at which 
time and place all interested persons will be heard. All persons having per- 
tinent information are particularly invited to be present and to impart such 
information. 

_ Under date of May 25, 1920, announcement was made of a hear- 
ing to be held in respect to fishing in the Kuskokwim River. The 
text of the announcement was as follows: 

It having been recommended that the Secretary of Commerce limit or pro- 
hibit fishing for salmon or other fishing in the prosecution of which salmon 
are taken or injured, in the Kuskokwim River, Alaska, its tributary waters, 
and within the area 500 yards outside the mouth of that river, notice 
is hereby given under the provisions of section 6 of the act of Congress ap- 
proved June 26, 1906, entitled “An act for the protection and regulation of the 
fisheries of Alaska,” that a hearing to determine the advisability of limiting 
or prohibiting fishery operations in the waters in question will be held at the 
office of the Bureau of Fisheries, 1217 L. C. Smith Building, Seattle, Wash., 
on November 380, 1920, at 10 o’clock a. m., at which time and place all inter- 
ested persons will be heard. All persons having pertinent information are 
particularly invited to be present and to impart such information. 

Under date of August 18, 1920, announcement was made of hear- 
ings to consider the necessity or desirability of changing the regula- 
tions regarding fishing in Copper River waters. The text of the 
announcement was as follows: 

It having been recommended that the Secretary of Commerce amend the 
order of December 20, 1918, limiting or prohibiting fishing in the Copper River, 
Alaska, and its delta and all tributary waters, notice is hereby given under 
the provisions of section 6 of the act of Congress approved June 26, 1906, 
entitled ‘“‘An act. for the protection and regulation of the fisheries of Alaska,’ 
that hearings for the purpose of eliciting information as to what, if any, 
changes in the present Copper River regulations are necessary or desirable 
will be held at Cordova, Alaska, on October 5, 1920, at 10 o’clock a. m., and 
at the office of the Bureau of Fisheries, 1217 L. C. Smith Building, Seattle, 
Wash., on November 18, 1920, at 10 o’clock a. m., respectively, at which all 
interested persons will be heard. All persons having pertinent information 
are particularly invited to be present and to impart such information. 

Under date of October 30, 1920, announcement was made of a hear- 
ing to be held in respect to amending the order of November 30, 1917, 
in regard to fishing in Bering River. The text of the announcement 
was as follows: 

It having been recommended that the Secretary of Commerce amend the order 
of November 30, 1917, the provisions of which are continued in the order of 
December 23, 1919, prohibiting commercial fishing operations in Bering River 
and its tributary waters, including Bering Lake, above a line extending at right 
angles across Bering River from a point approximately 800 feet northwesterly 
from the mouth of Gandil River, Alaska, notice is hereby given under the pro- 
visions of section 6 of the act of Congress approved June 26, 1906, entitled “An 
act for the protection and regulation of the fisheries of Alaska,” that a hearing 
to determine the advisability of further limiting or prohibiting fishing opera- 
tions in Bering River and its tributary waters, including Bering Lake, will be 
held at the office of the Bureau of Fisheries, 1217 L. C. Smith Building, Seattle, 
Wash., on December 3, 1920, at 10 o’clock a. m., at which time and place all 
persons interested will be heard. 

Following the hearings on October 5, November 18, 23, and 30, and 
December 3, the Department, under date of December 18, 1920, pro- 
mulgated the following order: 

Hearings having been given, after due notice in accordance with law, for the 
purpose of determining the advisability of limiting or prohibiting fishing in 
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certain waters in Alaska, and to amend or modify certain existing regulations, 
and all persons having had full opportunity to be heard, it is hereby ordered, 
by virtue of the authority vested in me by section 6 of “An act for the protec- 
tion and regulation of the fisheries of Alaska,’ approved June 26, 1906, that 
until further notice all fishing for salmon, or other fishing in the prosecution 
of which salmon are taken or injured, in all hereinafter-described waters of 
Alaska be and is hereby made subject to the following limitations and prohibi- 
tions in addition to the general restrictions already applicable by virtue of exist- 
ing laws and regulations. 

1. Waters east of the longitude of Cape Spencer: 
; ae All fishing is prohibited in all salmon streams and their tributaries and 
akes. 
(b) All fishing, except with purse seines and drift gill nets, is prohibited 

within 500 yards of the mouths of all Salmon streams. 
(c) All fishing with purse seines and drift gill nets is prohibited within 200 

yards of the mouths of all salmon streams, and all fishing with purse seines and 
drift gill nets as well as with all other apparatus is prohibited within 500 yards 
of the mouths of Chilkat River, Chilkoot River, Anan Creek, Hetta Creek, Sock- 
eye Creek, and Naha Stream. 

2. All fishing is prohibited in all salmon streams, their tributaries and lakes, 
and within 500 yards of the mouths of such streams, flowing into the Pacific 
eae or Bering Sea between Cape Spencer and Cape Newenham, except as 
ollows: 
(a) Fishing is permitted in Copper River and its tributaries in accordance 

with the terms of the order promulgated December 20, 1918, which order is 
continued in full force until September 1, 1921, upon which date said order of 
December 20, 1918, becomes of no further force or effect, and on and after 
September 1, 1921, and until further notice, all fishing for salmon, or other 
fishing in the prosecution of which salmon are taken or injured, in the Copper 
River, its tributaries and lakes, and within 500 yards of each mouth of the Cop- 
per River, is prohibited. 

(0) Fishing is permitted at Karluk beyond the zone 100 yards outside the 
mouth of Karluk River where it breaks through Karluk Spit into Shelikof 
Strait. 

(c) Fishing is permitted in Ugashik River below a line extending at right 
angles across the Ugashik 500 yards below the mouth of King Salmon River. 

8. On and after September 1, 1921, all fishing is prohibited in the Kuskokwim 
River, its tributaries and lakes, and within 500 yards of the mouth of the Kus- 
kokwim for other than local use in Alaska. 

4, Fishing is permitted in the Yukon River and its tributaries in accordance 
with the terms of the order promulgated December 14, 1918, which order is con- 
tinued in full force until September 1, 1921, on which date said order of De- 
cember 14, 1918, becomes of no further force or effect, and on and after Septem- 
ber 1, 1921, and until further notice, all fishing for salmon, or other fishing in 
the prosecution of which salmon are taken or injured, in the Yukon River, its 
tributaries and lakes, and within 500 yards of each mouth of the Yukon, is 
prohibited for other than local use in Alaska. 

5. The driving of salmon downstream and the causing of salmon to go out- 
side the protected area at the mouth of any salmon stream are expressly pro- 
hibited. 

6. This order does not apply to persons taking salmon with rod, hand line, 
or spear for their personal or family use and not for sale or barter. 

7. The waters of the Afognak Reservation are covered by presidential procla- 
mation of December 24, 1892, and the regulations promulgated by authority 
thereof are not modified or affected by this order but remain in full force. 

8. All previous orders of the Secretary of Commerce imposing limitations or 
prohibitions upon fishing in the waters covered by this order, except as herein- 
before indicated, are hereby superseded. 

9. This order becomes effective January 1, 1921. 

Limitations and prohibitions upon fishing are applicable in the 
waters of the Yukon and Copper Rivers by virtue of previous orders 
of the Secretary of Commerce. Limitations have been placed upon 
fishing by Executive order or proclamation in the following addi- 
tional waters: Afognak Reservation, Aleutian Islands Reservation, 
Yes Bay and Stream, and the Annette Island Fishery Reserve. 
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STREAM MARKING. 

In order to make more effective the closing order of December 23, 
1919, and to serve as a helpful guide to the fishermen, it was consid- 
ered advisable to indicate by appropriate notices at suitable places on 
shore the protected waters off the mouth of each salmon stream in 
which fishing is prohibited. Though these notices in themselves 
could not prevent unlawful encroachments on the streams, they would 
serve as guides to those instinctively law-abiding and as warning to 
those having no respect for the fishery laws and regulations. Thus 
no one could plead in extenuation of a violation of the regulations 
that there were no visible means defining the bounds wherein opera- 
tions would be illegal. 

The placing of markers at the mouths of streams is therefore in- 
tended to be helpful to the fishermen in enabling them to locate the 
outer boundary of the protected area of each stream, and at the same 
time the markers serve the further purpose of making more certain 
to those engaged in the enforcement of the law and regulations that 
encroachments upon prohibited waters are not accidental. 

The procedure generally followed in southeast Alaska in locating 
markers has been to define arbitrarily the mouths of streams at the 
line of mean low tide, unless physical conditions rendered such action 
impracticable. This is the case at some streams where considerable 
areas of silt have been deposited, which at low tide are exposed as 
comparatively extensive mud flats. Owing to the varied conditions 
encountered, no inflexible rule could be laid down for the determina- 
tion of stream mouths, but as far as practicable the mouth of each 
stream was to be fixed at the line of mean low tide. Where this could 
not be done, authority was given to mark the mouths of such streams 
at the line of mean high tide. 

Gratifying progress was made in the work of marking stream 
mouths in southeast Alaska. Signboards were erected at 189 streams. 
Of that number the mainland is credited with 21 streams, Chichagof 
Island with 60, Yakobi Island 2, Baranof Island 18, Admiralty 
Island 28, Kupreanof Island 5, Zarembo Island 1, Wrangell Island 
2, Etolin Island 5, Mitkof Island 1, Kosciusko Island 6, and Prince 
of Wales Island 40. There are several hundred more salmon streams 
in southeast Alaska which have not been marked, but which will be 
given attention as funds may be available for such work. 

In central Alaska markers were placed in 1920 at Eyak River, 
Mountain Slough, and Glacier River, all of which are streams of the 
delta of the Copper River, the several other outlets of the Copper 
having been marked in 1919. The Karluk River was also marked 
in 1920. 

The salmon streams in western Alaska are comparatively large and 
few in number. Of those tributary to Bristol Bay seven were marked 
in 1920. They are as follows: Nushagak, Snake, Igushik, Kvichak, 
Naknek, Egagik, and Ugashik Rivers. The mouth of the Yukon 
River was marked in 1919. 

STREAM WATCHMEN. 

No more important work than the watching of salmon streams 
engages the attention of the Alaska service. The preservation of the 
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salmon runs may depend largely upon the degree of protection 
afforded in this manner, for experience has shown beyond doubt that 
most satisfactory results are thus obtained. The duty of stream 
watchmen is to prevent unlawful fishing in the streams where the 
are stationed and within the proscribed area off the mouths thereof. 

In 1920 six men were employed as stream watchmen, of whom Fred 
W. Dost, Eric N. Aldrich, Earl C. Nelson, and John IF. Ross were 
assigned to the southeastern district. The other two, Kenneth C. 
Cole and John J. Folstad, were stationed at Abercrombie and Kar- 
luk, respectively. By consent of the governor of Alaska, Joseph A. 
Bourke, a Territorial officer, was detailed to fishery work in the 
Prince William Sound region during the fishing season. 

Three other men, Chauncey C. Combs, James K. Nevill, and Wil- 
liam E. Baumann, began work in July as stream watchmen, but they 
were soon appointed permanent wardens in the Alaska fisheries 
service, and are therefore not to be counted in this category. The 
regular force of the service, including these three wardens, numbered 
11 men, which, with the 6 stream watchmen and the 1 special assist- 
ant previously referred to, constituted a service of 18 men actively 
engaged in the protection of the fisheries of Alaska. In addition 
there were, of course, the men engaged in operating the several vessels 
used in protective work. 

FISHERY PATROL. 

BUREAU PATROL BOATS. 

Five boats, owned by the Bureau, were used in patrolling the fish- 
ing grounds of Alaska in 1920. Three of them, the steamer Osprey 
and the power boats Auklet and Murre, operated in southeastern 
Alaska, while the other two, the Swan and Tern, were used on the 
Yukon River and tributaries, cruising together during much of the 
season. In addition the launch Pixie and the power boats An- 
thonette and Try /t were chartered in July, August, and September 
for patrol service in the Juneau district. The launch Prospector 
was chartered in June and July for similar service on Prince William 
Sound and the Copper River flats. 
The Osprey was transferred from the central district to south- 

eastern Alaska in July, where it was used almost entirely in the work 
of marking the mouths of salmon streams. While being beached 
near Cordova, preparatory to having her hull cleaned and copper 
painted, the Osprey settled in the gravel and turned over on May 25, 
falling away from the shore at low water. The boat did not right 
itself on the flood tide, but filled with water and remained in this 
partly submerged condition for about a week until assistance was 
rendered by the Coast Guard cutter Algonquin, then in the vicinity. 
The following extract from a report by the Commodore Command- 
ant of the Coast Guard describes the circumstances attending the 
salvage of the Osprey: 

On May 30, while on her way to Latouche, the Algonquin received a dis- 
patch from the headquarters of the Coast Guard at Washington, stating that 
the Bureau of Fisheries had requested her assistance in salving the steamer 
Osprey, ashore at Cordova. The cutter immediately headed for the stranded 
vessel and found her in Orca Inlet, 5 miles north of Cordova. She was lying 
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on her side, full of water. It was decided that a barge or scow was necessary 
to float the vessel, so the Algonquin proceeded to Cordova in search of one. 
A suitable scow, belonging to the Bering River Coal Co., was obtained, brought 
to the steamer Osprey, and hauled alongside her. On June 8 the Osprey was 
righted, floated, and made fast to a dolphin. The water was then bailed out 
of her. 

In April the /urre was seriously damaged by striking a rock in 
Keku Strait while engaged on census work for the Bureau of Educa- 
tion. She was towed to Wrangell by the Auvdlet and repaired at a 
cost of $1,623.87. 

The following statement shows the mileage made by the patrol 
boats owned by the Bureau in their cruises of 1920: Auklet, 7,616; 
Murre, 6,635; Osprey, 3,793; Swan, 3,067; Tern, 2,367; total mileage, 
93,478. In addition to the foregoing, extensive mileage was made by 
chartered patrol boats, especially the Dixie. 

NAVAL AND OTHER PUBLIC VESSELS. 

In March, 1920, a rather elaborate program was arranged between 
the Governor of Alaska and the Navy Department, Treasury Depart- 
ment, and the Department of Commerce, whereby certain vessels 
under the direction of each department were to participate in fisher 
patrol work in Alaska. The original order as approved by the heads 
of the three departments designated the following vessels to con- 
stitute a fleet for the protection of the fisheries of the Territory: 

Naval vessels: Hagle 57, submarine chaser Vo. 294, and submarine 
chaser Vo. 3509. (Subchaser Vo. 310 was detailed instead of No. 
309. 
Cask Guard vessels: Bothwell, Algonquin, Bear, Earp, and 

Unalga. 
Coast and Geodetic Survey vessels: Haplorer, Lydonia, Surveyor, 

and Wenonah, 
Eagle 57 and two subchasers, Vo. 294 and No. 310, were in Alaska 

during the summer months. The chasers reached Alaska in May 
and remained until the end of the fishing season. Subchaser Vo. 294, 
while commanded by Lieut. Thompson, United States Navy, made an 
energetic patrol of the district south of Petersburg, and did much to 
suppress trap robberies and illegal fishing generally. Subchaser 
No. 810 was similarly engaged in the district north of Petersburg, 
though much less actively. Hagle 57 struck a reef at Gambier Bay 
July 3, en route from Bremerton to Juneau, and lost her propeller. 
On July 4 the vessel was towed to Juneau by the H'xplorer and sev- 
eral weeks later was towed to the Puget Sound Navy Yard by a naval 
tug. Thus Hagle 57 performed no service in the interest of the 
fisheries of Alaska and was replaced on August 1 by the mine sweeper 
Swallow. 

The commanding officer aboard each of these naval vessels was 
authorized by the Secretary of Commerce, under date of April 23, 
1920, to make searches, arrests, and seizures in accordance with the 
provisions of the Alaska alien fisheries act of June 14, 1906. They, 
or other officers of the Navy assigned to this patrol, were also com- 
missioned as deputy United States marshals, and at least one officer 
was appointed a United States commissioner. 

The vessels of the Coast Guard were primarily in Alaskan waters 
to carry on the Bering Sea patrol for the protection of the fur-seal 
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herds annually resorting to the Pribilof Islands. <A statement re- 
garding this patrol appears in the fur-seal section of this report. 

The vessels of the Coast and Geodetic Survey were engaged in the 
vitally important work of that service in different coastal districts 
of Alaska and therefore could not be expected to have opportunities 
to do much for the fisheries. 

WAR DEPARTMENT REGULATIONS. 

Early in 1920 a rather general protest was registered before the 
Chief of Engineers of the War Department by various interests in 
Alaska against the location of floating fish traps in offshore posi- 
tions, it being contended that such traps were a menace to navigation. 
After considerable inquiry into the matter, the Acting Chief of Engi- 
neers issued, on April 22, 1920, a temporary order for the regulation 
of floating traps, as follows: 

During the calendar year 1920 no floating pound net or fish trap in the navi- 
gable waters of Alaska shall exceed 2,400 feet in length over all nor be con- 
structed and operated in more than 100 feet depth of water at the outer end 
of the net or trap at mean high tide according to the United States tide tables; 
with the exception that a floating pound net or fish trap may be constructed 
and operated in a greater depth of water, provided the extension, measured 
from the shore line, at mean high-tide line, does not exceed 1,000 feet over all. 

At the same time announcement was made that public hearings 
would be held during the year to determine the advisability of contin- 
uing or modifying the order. Accordingly two hearings were held in 
1920—one at Juneau on September 14 and the other at Seattle on 
November 19—as a result of which the War Department continued 
without modification the order of April 22. On January 5, 1921, 
new regulations were issued prescribing the conditions under which 
fishery operators may construct and maintain fish traps in the navi- 
gable waters of Alaska. The regulations are as follows: 

War DerparTMENT, 
OFFICE OF THE CHIEF OF ENGINEERS, 

Washington, January 5, 1921. 
Norr.—It is to be understood that this authority does not give any property rights 

either in real estate or material, or any exclusive privileges; and that it does not author- 
ize any injury to private property or invasion of private rights, or any infringement of 
Federal, Territorial, or local laws or regulations, nor does it obviate the necessity of ob- 
taining Territorial assent to the work authorized. It merely expresses the assent of the 
Federal Government so far as concerns the publie rights of navigation. (See Cummings v. 
Chicago, 188 U. S., 410.) 

To whom it may concern: 

The attention of those fishing in the waters of the coast of the Territory of 
Alaska, and in the navigable waters tributary thereto, is called to the provi- 
sions of section 10 of the river and harbor act of March 8, 1899, as follows: 

“Sec. 10. That the creation of any obstruction not affirmatively authorized 
by Congress to the navigable capacity of any of the waters of the United 
States is hereby prohibited; and it shall not be lawful to build or commence 
the building of any * * * weir * * * or other structure in any * * * 
navigable river or other waters of the United States, outside established harbor 
lines, or where no harbor lines have been established, except on plans recom- 
mended by the Chief of Engineers and authorized by the Secretary of War.” 

In accordance with the above provision of law, and until further notice, all 
fishermen who desire to operate in the waters above described, and under 
conditions stated as follows, but not otherwise, and whose written applications 
may receive the approval of the district engineer of the engineer department 
at large, in charge of the locality, are hereby authorized by the Secretary of 
War to construct and nraintain fish weirs, traps, or pounds erected in the usual 
manner as heretofore, subject to the following conditions: 
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CONDITIONS. 

1. All persons desiring to erect and maintain fish weirs, traps, or pounds 
under this authority shall nrake application to the District Engineer, United 
States Engineer Office, Seattle, Wash., giving their names, their addresses, the 
proposed location of their weir, trap, or pound, and evidence that the proper 
license has been granted by the Territory of Alaska. 

2. That no floating fish trap shall exceed 2,400 feet in length over all, nor be 
constructed and operated in more than 100 feet depth of water at the outer 
end of the trap at mean high tide, according to the United States tide tables, 
with the exception that a floating trap may be constructed and operated in a 
greater depth of water, provided the extension measured from the shore line 
at mean high tide does not exceed 1,000 feet over all. 

3. That all the apparatus used and the work herein authorized shall be sub- 
ject to the supervision and approval of the aforesaid district engineer, who may 
temporarily suspend the work at any time if, in his judgment, the interests of 
navigation so require. 

4. That no weir, trap, or pound shall be located or built in such place or 
nranner as to unreasonably obstruct or interfere with navigation. 

5. That on the outer end of the weir, trap, or pound the permittee or owner 
shall maintain a sign inscribed with the license number in numerals not less 
than 6 inches in height, capable of being readily read from passing vessels, 
and failure to keep such sign conspicuously displayed shall be sufficient reason 
for the cancellation of this authority and for prosecution as provided in the 
next paragraph. All renewals of the Territorial license shall be reported to 
the aforesaid district engineer when they occur, together with the Territorial 
license number. All changes of ownership shall also be reported to him imme- 
diately, and the permit shall be returned to him for proper notation thereon 
of such changes. 

6. That upon the abandonment of the location or upon ceasing to use any 
weir, trap, or pound, as hereby authorized, the permit and the map or maps 
attached thereto shall be immediately returned to the aforesaid district engi- 
neer, with notice of the abandonment, and the owner shall immediately remove 
the structure at his own expense, including all piling, stakes, ete., to the satis- 
faction of the aforesaid district engineer. Failure to so remove the same shall 
be considered good ground for prosecution of the permittee or owner for main- 
taining an illegal structure endangering navigation, as set forth in sections 10 
and 12 of the river and harbor act of March 3, 1899: Provided, That if the 
use of said structure is suspended temporarily it may be maintained in whole 
or in part if the license number is conspicuously displayed and the trap is prop- 
erly lighted or otherwise marked, as may be necessary to prevent unreasonable 
obstruction to navigation. Any fish weir, trap, or pound allowed to go into a 
condition of disrepair so that it can not be readily seen, or on which the license 
number is not conspicuously displayed, will be regarded as abandoned, and if 
not promptly removed or marked as above provided will subject the permittee 
or owner to prosecution, and any trap not in use on which the license number is 
not displayed will be subject to removal by the United States at any time. 

7. That if future operations by the United States require an alteration in the 
position of the weir, trap, or pound, or if the latter, in the opinion of the Sec- 
retary of War, shall cause unreasonable obstructions to the free navigation of 
the said waters, the permittee will be required, upon due notice from the Sec- 
retary of War, and within 30 days thereafter, to remove or alter the weir, 
trap, or pound, or obstruction caused thereby, without expense to the United 
States, so as to render navigation reasonably free, easy, and unobstructed. No 
claim shall be made against the United States on account of such removals or 
alterations. 

8. That fishing structures and appliances in navigable waters of the United 
States shall be lighted for the safety of navigation, as follows: 
“The lights shall be displayed between sunset and sunrise. They shall be 

placed at each end of the structure, excepting where the inner end terminates 
in such situation that there is no practicable navigation between it and the 
high-water line of the adjacent coast, in which case no inner light shall be dis- 
played. ‘“he outer light shall be white and the inner light shall be red. The 
size, capacity, and manner of maintenance of the lights shall be such as may 
be specified in the War Department permit authorizing the erection of the struc- 
ture or appliance, 
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“When several structures or appliances are placed on one line with no navi- 
gable passage between .them they will be considered, for lighting purposes, as 
one structure.” * 

9. That there shall be installed and maintained on the weir, trap, or pound, 
by and at the expense of the permittee, such additional lights and signals as 

may be prescribed by Bureau of Lighthouses, Department of Commerce, and 
that provision shall be made by watchman or otherwise for proper attendance of 
lights and signals, so that they will at all times be in effective condition. 

10. That this authority is revocable at will by the Secretary of War, and 
unless otherwise specified in the permit, or unless previously revoked under 
paragraph 7 above, shall cease and be null and void. (Date to be specified by 
the district engineer, not more than five years after date of issuance of permit.) 

Recommended : 
Lansine H. Bracu, 

Major General, Chief of Engineers. 
Approved : 

W. R. Wiu1aMs, 
Assistant Secretary of War. 

ALASKA FISHERY INTELLIGENCE SERVICE. 

Through the cooperation of the Alaska Military Telegraph & 
Cable System, information was sent to and posted at frequent in- 
tervals in the telegraph offices at Wrangell, Petersburg, Craig, Sitka, 
Juneau, Cordova, and Seward, reporting the price of fresh halibut, 
sablefish, and red rockfish at Ketchikan. At less frequent intervals 
the price of pickled salmon and herring was also reported. In like 
manner the Seattle price for the same fresh and pickled fish was 
reported to those towns and to Ketchikan. This service is under- 
stood to have been of real value to the fishermen in enabling them to 
take advantage of the best market for their products, and it was con- 
tinued for their benefit. 

INSPECTION OF CANNERIES. 

Canneries in Alaska are subject at all times to inspection by em- 
ployees of the Alaska service of the bureau, but this inspection is 
limited chiefly to an examination of the fish with reference to the 
time they have been dead. The inspection also includes the wanton 
waste of food fish in Alaska, whether at the fishery establishments or 
on the fishing grounds. 

There is also a cannery inspection service authorized by the Na- 
tional Canners’ Association but supported largely if not entirely by 
the packing companies operating canneries in Alaska or by as many 
of them as contribute to the maintenance of the service. The plants 
of companies which do not contribute are not inspected by employees 
of that service. This work is somewhat in its infancy, having been 
started rather experimentally two years ago chiefly, it is understood, 
to reduce the fire risk at the canneries, to further provide for satis- 
factory sanitation at the plants, and to promote the general -welfare 
and comfort of employees. The work of this service is no deubt well 
worth while, although it has no mandatory authority to prevent the 

1 Regulations of Department of Commerce, approved June 19, 1913, J 

54777°—21 2 
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canning of fish which in the judgment of its employees should not be 
canned. The superintendent of the plant is ordinarily the responsi- 
ble head of affairs, with absolute control of operations, and is thus 
not definitely bound by the actions, recommendations, or suggestions 
of the inspectors. 

In 1920 this private inspection service was competently conducted 
under the supervision of Dr. E. D. Clark, of Seattle, who for many 
years was identified with the U. S. Bureau of Chemistry. Its per- 
sonnel was made up chiefly of students from the Fisheries College at 
the University of Washington. The Government has no direct con- 
nection with the inspection service thus maintained under the 
auspices of the National Canners’ Association but approves of its 
general purposes and objects. 

VIOLATIONS OF FISHERIES LAWS AND REGULATIONS. 

Fishery work before the courts of Alaska in 1920 involved prosecu- 
tions for failure to close the tunnels and open the heart walls of traps 
during the weekly close season, fishing in streams and lakes closed 
to commercial operations, fishing within 500 yards of the mouths of 
salmon streams, disregard of the lateral distance interval between 
fixed appliances, and the wanton waste of salmon. It also covered 
the completion of prosecutions begun in 1919. In most cases the pen- 
alties imposed were fines, though in one case the sentence was im- 
prisonment for one month. Fines aggregated $6,480.95, of which 
amount $101 was imposed in central Alaska, $158.80 in western 
Alaska, and $6,263.15 in the southeastern district. Costs of prosecu- 
tions, which ordinarily follow the judgments, are included in these 
amounts, as far as they were reported, but the record is incomplete as 
in several instances the costs had not been computed at the time 
reports were made. The total amount of penalties would therefore be 
increased somewhat by including these costs. 

On September 13, 1919, William Strong was indicted at Juneau 
as an alien, having engaged in fishing in Taku River August 3, 
1919. The case came to trial on March 4, 1920, at which time Strong 
pleaded guilty and was fined $100. 

The Alaska Pacific Fisheries was indicted in 1919 for not opening 
the heart walls of two traps on Sunday, August 3, 1919, and tried at 
Ketchikan. The jury failed to agree on a verdict. On April 28, 
1920, the case was again tried in the district court at Ketchikan and 
resulted in an acquittal of the company. 
On July 17 the Alaska Pacific Fisheries was accused in a com- 

plaint filed before the United States commissioner at Juneau of 
failing to close the tunnel of its trap at Neck Point, Chichagof 
Island, during the weekly close period on July 11. The case was 
tried on August 6, but the jury did not agree on a verdict. Subse- 
quently the case was dismissed on motion of the United States 
attorney. 

The case against the Ward’s Cove Packing Co., indicted in the 
fall of 1919 for fishing with two traps on Sunday, August 3, 1919, 
was called for trial at Ketchikan, April 26, 1920. The company 
pleaded guilty and was fined $200 and costs. 
On November 23, 1920, the Ward’s Cove Packing Co. was indicted 

at Ketchikan for illegally fishing with a trap in Clarence Strait 4 
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miles north of Dall Head on August 2. The case was continued to 
the March, 1921, term of court. 

At the April term of court in Ketchikan, Gus Starkloff, who was 
indicted the previous fall for unlawful fishing in Staney Creek, 
Prince of Wales Island, September 22, 1919, was arraigned, pleaded 
guilty, and paid a fine of $50. 

At the same term of court Jack Peratovich and five other natives 
were arraigned under an indictment accusing them of fishing with a 
seine in Staney Creek in 1919 contrary to law. They pleaded guilty 
and were each fined $50. 

In October, 1919, T. Kato, a Japanese, was indicted as an alien for 
fishing with a gill net in the waters of southeastern Alaska on June 
5, 1919. The case was called for trial at Ketchikan on April 30 and 
resulted in an instructed verdict for the defendant, it having been 
testified that he was not fishing, but was merely demonstrating the 
use of a gill net. 

Jenkins & Jenkins were indicted in 1919 at Ketchikan for having 
driven a trap within a lateral distance of 600 yards of a floating 
trap then in operation. The case was tried in Ketchikan in April, 
1920, resulting in an acquittal of the defendants on the ground that 
the floating trap was movable, and that therefore only the lateral 
distance interval of 100 yards was applicable in this instance. 

At the September, 1919, term of the district court held at Juneau, 
Tony Flagas was indicted for fishing in Berners Bay during the 
close season on September 15, 1919. Counsel for the defendant de- 
murred to the indictment for the reason that it did not state that 
Flagas was fishing for salmon. The demurrer was sustained, and 
the violation is therefore in the status of having been unreported. 

On Sunday, May 23, Paul Rappas was found fishing with a gill 
net in Shoemaker Bay. On May 24 a complaint was filed against 
Rappas before the United States commissioner at Wrangell, where- 
upon he pleaded guilty and was fined $120 and costs of $8. 

On September 15, 1919, Pete Knutsen and Ole Knutsen were in- 
dicted on two counts for (a) fishing in Petersburg Creek with a gill 
net covering more than one-third the width of the stream and 
(6) fishing with a gill net extending across more than one-third the 
width of the water of the estuary at Petersburg Creek. They were 
tried at Ketchikan on November 8, 1919, and convicted on the second 
count. On November 15 motion for a new trial was made. It was 
denied on November 13, 1920, and a fine of $250 and costs was im- 
posed. Notice of an appeal was then given but was not completed, 
and the fine and costs of $56.65 were paid later. 

The case against the Hidden Inlet Canning Co., indicted in the fall 
of 1919 for constructing in Peril Strait, near False Island, a fish 
trap within 500 yards of the mouth of a salmon stream, was tried 
at Juneau October 11, 1920, and resulted in an acquittal of the com- 
pany, there being no satisfactory evidence presented to the jury that 
the stream was used by salmon. 

In September two indictments were returned against the Hidden 
Inlet Canning Co. The first covered two counts and accused the 
company of not closing the tunnels of two traps on Sunday, July 18. 
Both traps were located on Chichagof Island, one being one-fourth 
of a mile south of White Rock and the other 2 miles north of 
Basket Bay. A plea of guilty on each count was entered when the 
case was called for trial in October, and a fine of $50 for each offense 
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was imposed. The second indictment alleged that the company had 
not closed on Sunday, July 25, the tunnel of a trap located on 
Chichagof Island 33 miles south of South Passage Point. Upon 
being arraigned the company pleaded guilty and was fined $100. 
This violation was originally reported in a complaint filed before the 
United States commissioner at Juneau on August 31, but it was 
subsequently reported to the grand jury upon dismissal of the com- 
plaint. 
On September 13 complaint was made before the United States 

commissioner at Juneau against Libby, McNeill & Libby charging 
it with failure to close the tunnel of its Douglas Island trap, near 
Shoal Point, during the weekly close season on September 5. Ar- 
raignment was made immediately upon issuance of: the complaint. 
The company pleaded guilty and was fined $100 and costs of $2.85. 
Complaint was also made against Paul Benson and John Smith, 
watchmen at the trap. Both men pleaded guilty and paid a fine of 
$25 each and costs of $2.85. 

In November, F. Lloyd was indicted at Ketchikan for illegally 
operating a floating trap near Harry Bay, during the weekly close 
period on July 31, by not opening the heart walls and not closing the 
tunnel. On December 9 the case was called and a plea of guilty was 
entered. The defendant was fined $50 and paid costs of $90.65. 

On August 2, a trap on the west shore of Gravina Island, 3 miles 
north of Dall Head, belonging to Rounsefell & Co., was found in full 
fishing order. Report was made to the grand jury at Ketchikan, 
and, on November 23, a true bill was returned. The case was called 
for trial in December and the company pleaded guilty. A fine of 
$100 and costs of $21.05 were imposed. 

On Sunday, August 1, a trap of the Jensen Fish Co. located in 
Nichols Passage near Blanks Inlet was found with heart walls closed 
and tunnel only partly closed. These facts were presented to the 
erand jury in Ketchikan on November 23 and an indictment resulted. 
The company pleaded guilty on December 8, and was fined $100 and 
costs of $45. 

On July 7 complaint was filed before the United States commis- 
sioner at Juneau, charging that the Marathon Fishing & Packing 
Co. had not closed on Sunday, July 4, the tunnel of a trap operated 
by it on Admiralty Island, 14 miles south of Gambier Bay. The case 
was called for trial on August 19, when the defendant pleaded guilty 
and paid a fine of $200. 

On July 7 the Petersburg Packing Corporation was accused in a 
complaint filed at Juneau before the United States commissioner of 
not closing, on July 4, the tunnel of its pile trap located on the south 
shore of Admiralty Island. one-half mile northeasterly from Deep- 
water point. Similar complaints were made against A. J. Young 
and Jesse Fowler, watchmen at the trap. The cases were called for 
trial on August 2. The company pleaded guilty and was fined $200 
and costs of $5. The complaints against the watchmen were dis- 
missed for the reason that they claimed it was impossible for them to 
close the tunnel. 

On July 7 complaint was filed before the United States commis- 
sioner at Juneau, charging the Petersburg Packing Corporation with 
failure to close on Sunday, July 4, the tunnel of a floating trap 
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located 1 mile southeast of Point Brightman, Admiralty Island. 
The case was dismissed on motion of the United States attorney. 

On July 7 complaint was filed before the United States commis- 
sioner at Juneau alleging that the Washington Bay Packing Co. had 
not closed the tunnel of a trap on the southeast shore of Admiralty 
Island, one-half mile southeast of Point Brightman, supposedly 
owned and operated by that company, on Sunday, July 4, though at 
that time the trap bore no name, number, or other means of identi- 
fication. The complaint was subsequently withdrawn, as the com- 
pany disclaimed ownership of the trap. However, on July 23, when 
the trap was again inspected, it carried the name of the Wash- 
ington Bay Packing Co. In view of that fact, the matter was pre- 
sented, on September 17, to the grand jury at J uneau, and an indict- 
ment resulted. The case was tried October 28, and the company 
was acquitted. 

On September 17 the Washington Bay Packing Co. was also in- 
dicted for not having closed on Sunday, July 4, the tunnel of its 
trap located on the south shore of Admiralty Island, 23, miles north- 
east of Woewoodsky Harbor. When the case was called for trial in 
October, the company pleaded guilty and was fined $100 and costs. 

On July 7 the Southern Alaska Canning Co. was accused in a com- 
plaint filed before the United States commissioner at Juneau of not 
closing on Sunday, July 4, the tunnels of two of its floating traps, 
one of which was located at Point Napean and the other at Point 
Wilson, on the south and west shores, respectively, of Admiralty 
Island. Trial was had July 20, when a plea of guilty was entered. 
A fine of $400 and costs of $8.60 were paid. A similar complaint was 
made against Lenard Ekholm, watchman at the Point Wilson trap, 
but it was dismissed on condition that he should not again violate the 
law by leaving the tunnel open during the remainder of the close 
seasons of the year. 

On August 31 the Southern Alaska Canning Co. was further ac- 
cused in a complaint filed before the United States commissioner at 
Juneau of having failed to provide during the weekly close season 
beginning July 24 an opening for the free passage of salmon and 
other fish through the heart of its trap located 1 mile north of Point 
Gardiner, Admiralty Island. The peculiarity of this case was that 
the company technically complied with the law by opening the heart 
walls, but it had, in fact, obstructed the passage of fish through the 
opening thus made by extending a jigger from the heart. to the pot, 
thus, in effect, circumventing the law. Prosecution was vigorously 
contested, but a conviction resulted, whereupon the company was 
fined $350. 

On July 7 the Sanborn-Cutting Co. was accused in a complaint 
filed before the United States commissioner at Juneau of having vio- 
lated the law in two instances, Sunday, July 4, in not closing the 
tunnels of two of its floating traps, located, respectively, in Herring 
Bay, Admiralty Island, and Frederick Sound north of Carroll 
Island. The case was called for trial July 17, at which time the 
company pleaded guilty and paid a fine of $250 and costs of $8.70. 
D. Simmons, watchman at the Herring Bay trap, against whom a 
complaint was also made, pleaded guilty and was fined $100 and costs 
of $35.80. There was no watchman at the other trap. 
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On July 7 the Fidalgo Island Packing Co. was accused in a com- 
plaint filed at Juneau before the United States commissioner of not 
closing on Sunday, July 4, the tunnel of a trap on the southern 
shore of Admiralty Island. Upon being arraigned July 26 the com- 
pany pleaded guilty and paid a fine of $150 and costs of $8. 

On August 31 the Fidalgo Island Packing Co. was further accused 
in a complaint filed before the United States commissioner at Juneau 
of not closing the tunnels of two traps on the southern shore of Ad- 
miralty Island during the weekly close season July 24. The traps 
were located one-third and 14 miles, respectively, northeast of Murder 
Cove. The company pleaded guilty to both offenses on September 9 
and paid a fine of $200 and costs of $3.85. ; 

On July 17 a complaint was filed before the United States commis- 
sioner at Juneau accusing the Booth Fisheries Co. of not closing 
the tunnel of two of its traps on Sunday, July 11. Both traps were 
located on the northern shore of Chichagof Island, one near Point 
Augusta and the other seven-eighths of a mile southeasterly from 
Pulizzi Island. The case was tried August 6 and resulted in an ac- 
quittal of the company. A complaint was also filed against Carl 
Edensword and Karl Christensen, watchmen at the Point Augusta 
trap, similarly charging them, but they were likewise acquitted. 
There was no watchman at the other trap. 

On July 17 the Deep Sea Salmon Co. was accused in a complaint 
filed before the United States commissioner at Juneau of not closing 
the tunnels of two of its traps on Sunday, July 11. Both traps were 
located on the northern shore of Chichagof Island, one near White- 
stone Harbor and the other near Spasskaia Bay. When the case came 
up for trial July 19 the company pleaded guilty and was fined $100 
and costs of $4.20. Complaint was also made against Theodore 
Thorsen, watchman at one trap. Upon being arraigned, he pleaded 
guilty and was fined $100 and costs of $5. No watchman was found 
at the other trap. 
On August 31 the Wilson Fisheries Co. was accused in a com- 

plaint filed before the United States commissioner at Juneau of two 
violations of the law in that two of its traps were not closed on Sunday, 
July 25. The traps were located at or near Wilson Cove, Admiralty 
Island. The case was called on September 14 but was dismissed on 
motion of the United States attorney, as the Government had but 
one witness. 
A complaint filed before the United States commissioner at Juneau 

on August 31 accused the Standard Salmon Packers (Inc.) of failing 
to close on Sunday, July 25, the tunnel of its trap in Tenakee Inlet, 
4 miles west of South Passage Point. Upon being brought to trial 
September 3 the company pleaded guilty and paid a fine of $50 and 
costs of $3.85. 

On August 27 the Auk Bay Salmon Canning Co. and Charles 
Smith, owner and watchman, respectively, were accused in a com- 
plaint filed before the United States commissioner at Juneau of not 
closing the tunnel of the company’s trap at Outer Point, Douglas 
Tsland, during the weekly close season on August 7. The case was 
called for trial on August 28, when both defendants pleaded guilty. 
The company was fined $100 and costs of $2.85, and the watchman 
$25 and costs of $2.85. 
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On July 17 P. E. Harris & Co. was accused in a complaint filed 
before the United States commissioner at Juneau of five violations 
of the law on Sunday, July 11, in that the tunnels of five of its 
traps on the western shore of Mansfield Peninsula were not. closed. 
The trial was held on August 6 and resulted in a conviction on one 
count and disagreement on the other four. The company was fined 
$500, upon payment of which the four other counts were dismissed. 
On August 31 P. E. Harris & Co. was accused in a complaint filed 

before the United States commissioner at Juneau of not closing on 
Sundays, August 1 and 8, the tunnel of one of its floating traps on 
the western shore of Mansfield Peninsula. The case was tried on 
September 3 and resulted in a conviction and fine of $350 and costs. 
An appeal was taken. A complaint was also made against D. 
Demick, trap watchman, but it was dismissed. Subsequently the 
same information was laid before the grand jury and an indictment 
returned. These cases were consolidated and tried before the dis- 
trict court on November 5 and 6, and a conviction again secured. 
Motion for a new trial being denied, the court imposed a fine of 
$350 and costs against the company and a fine of $50 and costs against 
Demick. 

P. E. Harris & Co. and Jack Carlson, owner and: watchman, re- 
spectively, of a trap located 33 miles north of Hawk Inlet on the 
western shore of Mansfield Peninsula, were indicted separately by 
the grand jury at Juneau in September for not closing the tunnel 
of the tr: ap on Sunday, August 1. The original action in respect to 
this violation was the filing of a complaint against the company 
and watchman before the commissioner at Juneau, but on motion of 
the United States attorney the complaints were dismissed and the 
matter presented to the grand jury, thus avoiding retrial in event 
of a conviction in the lower court and appeal to the district court. 
The company was tried on November 3 and 4 and acquitted. The 
bench warrant for Jack Carlson was returned unserved, he having 
left Alaska before the date of his indictment. 

In September P. E. Harris & Co. was indicted for not closing on 
Sunday, August 8, the tunnel of its pile trap located 2+ miles south 
of Hawk Inlet, Admir alty Island. This case was first ‘taken before 
the United States commissioner at Juneau on a complaint filed 
August 31, but that action was dismissed on September 11. 
At the same term of court another indictment was returned against 

P. E. Harris & Co., alleging that this same trap did not have its 
tunnel closed on Monday, August 9, during the close season on that 
day. The indictment contained a further count which alleged that 
the tunnel of a floating trap owned by this company and located one- 
half mile north of Hawk Inlet was not closed duri ing the same close 
season. As in similar cases, complaints were first filed before the 
commissioner at Juneau alleging the commission of offenses as above 
indicated, but they were dismissed in order that the facts could be 
presented to the grand jury with the result as noted. 
On August 31 two complaints were filed before the commissioner at 

Juneau accusing P. E. Harris & Co. of not closing on Sundays, 
August 15 and 29, the tunnel of a pile trap located 2+ “mniles south of 
Hawk Inlet. These complaints were dismissed, and the information 
they contained was laid before the grand jury with the result that a 
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true bill was returned. ‘These three cases were tried on November 
1,3, and 4, and an acquittal secured in each one. 
On August 16 Ben Fox and Bert Dennis, natives, were charged in a 

complaint filed before the United States commissioner at Haines 
with having on that day fished with a gill net in Chilkoot River. 
They pleaded guilty and were each fined $5. 

On August 31 C. H. Gallagher was accused in a complaint filed 
before the United States commissioner at Juneau with not closing 
on Sundays, August 15 and 22, the tunnel of his trap located on 
the northern end of Chichagof Island between Hoonah Island and 
Flynn Cove. The case was called for trial September 7. Gallagher 
pleaded guilty and was fined $25 and costs amounting to $41.85. 
On August 23 the Beegle Packing Co. was accused in a complaint 

filed before the United States commissioner at Ketchikan of fishing 
with a floating trap on the southern shore of Revillagigedo Island 
west of Coho Cove during the weekly close season of August 22. The 
company pleaded guilty when the case was called for trial and paid 
a fine of $100. 
On August 27 the Alaska Sanitary Packing Co. was charged in a 

complaint filed before the United States commissioner at Wrangell 
with having failed to open during the close season on August 7 the 
heart walls of two traps located on Prince of Wales Island 4 miles 
north of Point Baker. The company claimed extenuating circum- 
stances in defense, but pleaded guilty and paid a fine of $25 for each 
trap and total costs of $9.20. 

Charles Norberg was accused in a complaint filed before the United 
States commissioner at Petersburg on August 30 of fishing with a 
purse seine within the prohibited distance of the mouth of Blind 
River, Mitkof Island, on August 3. He pleaded guilty and was 
fined $30 and costs. 
By a complaint filed before the United States commissioner at 

Petersburg on August 30 Jack Hollingstad was also accused of fish- 
ing with a purse seine within the closed area at the mouth of Blind 
River on August 7. Upon arraignment he pleaded guilty and paid a 
fine of $40 and costs. 

In September Chester Worthington, a native of Wrangell, was ac- 
cused by the grand jury at Juneau of illegal fishing August 24 in a 
salmon stream of Port Houghton. The case was tried at Juneau, 
October 15, and resulted in a conviction. On October 19 Worthing- 
ton was sentenced to serve one month in the Federal jail at Juneau. 

The Pacific American Fisheries was indicted in September for not 
closing on August 14 the tunnel of one of its pile traps located on 
the southern shore of Pleasant Island. The case was called at Juneau 
on October 22, and the trial ended in a conviction of the company. 
Motion for a new trial being made and denied, the company, on 
November 13, was fined $300 and costs of $42. Notice of an appeal 
was entered, but upon the expiration of the period in which a bill of 
exception might be filed the company paid the fine, thus closing the 
case. 

On August 7 Jack David and Patty Gonate, natives, were caught 
fishing with gill nets in Chilkoot Lake. They were so accused in 
a complaint filed that day before the United States commissioner at 
Haines. Both men pleaded guilty, and each paid a fine of $20 and 
costs of $16. 
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On November 23 complaint was filed in the United States commis- 
sioner’s court at Ketchikan accusing the Fresh Fish Co. of fishing 
during the weekly close season on Nugust 1 with a trap located on 
the eastern shore of Prince of Wales Island, 34 miles north of Cape 
Chacon. The company pleaded guilty and paid a fine of $50 and 
costs of $5.50. 

The Starr-Collinson Packing Co. was indicted at the November 
term of court in Ketchikan for not opening the heart walls of its 
trap No, 748, Prince of Wales Island, during the weekly close season 
on August 1. The case has not been tried. 

On July 21 a complaint was filed before the United States com- 
missioner at Latouche accusing the Copper River Packing Co. and 
Kentuck Graves and Edward Hammer, two of its fishermen, of 
setting a gill net in Eshamy Lagoon on July 15 a distance of 192 
feet from a net of the Kenai ee Co. Upon trial, pleas of guilty 
were entered and a fine of $25 and cost was imposed. 
A second complaint was filed on July 21 in the same court, charg- 

ing the Copper River Packing Co., Kentuck Graves, and Edward 
Hammer with setting another gill net a distance of 182 feet from the 
net of the Kenai Packing Co. Graves assumed responsibility and 
pleaded guilty when the case was called for trial. He was fined $25 
and costs. 

On July 1 a complaint was filed before the United States com- 
missioner at Valdez, charging the Copper River Packing Co. with 
having set a trap within 500 yards of the mouth of a salmon stream 
on Chenega Island. The trial of the case began August 10 and con- 
tinued until noon August 12. The defendant company was acquitted, 
the court holding that the mouth of the stream was above the 
lagoon, a distance of more than 500 yards, and, further, that the 
stream was not one in which salmon could spawn or would be chosen 
by salmon for spawning. 

On July 21 a complaint was filed before the United States com- 
missioner at Latouche, accusing the Copper River Packing Co., Ken- 
tuck Graves, and Edward Hammer of setting a net on July 15 within 
500 yards of the mouth of a red salmon stream emptying into 
‘shamy Lagoon. When the case came up for trial, July 24, the 
defendants produced as witness a surveyor who disputed the measure- 
ments made by a witness for the Government. The case was finally 
dropped on condition that the company vacate the site, which it did. 

On July 21 complaint was filed before the United States commis- 
sioner at Latouche charging that A. Gustofson and J. S. Groll had 
fished with two traps at the entrance of Eshamy Lagoon on Sunday, 
July 18. Gustofson assumed responsibility, pleaded guilty, and was 
fined $1 and costs for each offense. 

On July 21 the King Salmon Fisheries Co. was accused in a com- 
laint filed before the commissioner at Latouche of having set on 

flaky 14 two nets within 500 yards of the mouth of Miners River, a 
red salmon stream tributary to Unakwik Inlet, Prince William 
Sound. J. S. Groll, superintendent for the company, H. L. Neilson 
and W. St. Clair, fishermen, appeared as defendants in the case. 
Pleas of guilty were entered, and a fine of $25 and costs was imposed 
in each case. 

During the weekly close season on Saturday, July 10, a trap at 
Knowles Head belonging to the Moore Packing Co. was found to 
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be fishing. Complaint was entered before the United States com- 
missioner at Cordova, and the case tried on August 6. The com- 
pany was acquitted. 

The Carlisle Packing Co. was accused in a complaint filed before 
the commissioner at Cordova of fishing with a trap at Porcupine 
Point during the weekly close: season on Saturday, July 10. The 
case was tried August 6 at Cordova, but the jury failed to agree on 
a verdict. On motion of the assistant United States attorney the 
case was dismissed. 

At the October term of the district court at Valdez the grand jury 
indicted the Kenai Packing Co. and the Copper River Packing Co. 
for the wanton waste of salmon. The Copper River Packing Co. 
was also indicted for not opening the heart walls of its trap in 
Prince of Wales Passage during the weekly close season on August 
15. The cases will not be tried until 1921. 

On July 27 the Bristol Bay Packing Co. was accused in a com- 
plaint made in the United States commissioner’s court at Koggiung 
of fishing on July 5 with a gill net in Naknek River, contrary to 
the closing order of December 18, 1920. A plea of guilty was en- 
tered and a fine of $38.60, being the costs of the prosecution, was 
imposed. 

On July 28 another complaint, charging that two boats belonging 
to the Bristol Bay Packing Co. and the Red Salmon Canning Co. 
were fishing in Naknek River on the night of July 12, was entered 
before the commissioner at Koggiung. The accused pleaded guilty 
and were fined the costs of the prosecution, amounting to $66.60. 
On July 29 a complaint filed before the commissioner at Kog- 

giung alleged that the Alaska Packers Association had fished with 
a drift gill net in Naknek River on July 5. When the case was 
called a plea of guilty was entered, and a fine of $10 and costs of 
$43.60 was imposed. 

The Circuit Court of Appeals of the Ninth Circuit, sitting at 
San Francisco, affirmed the sentence and judgment imposed on 
the Canoe Pass Packing Co. and the Northwestern Fisheries Co., 
jointly indicted in October, 1918, and convicted in the district court 
at Valdez in October, 1919. These companies were indicted on four 
violations of the regulations affecting fishing in Copper River by 
having set four nets in Miles Lake, which is a part of the river, 
within the prohibited distance of other nets previously set. The 
trial court imposed a fine of $1,000 and costs against each company, 
or $250 for each count in the indictment. 

TERRITORIAL TAX LAW UPHELD. 

In October, 1919, an action was brought in the Supreme Court of 
the United States on writ of error from a judgment of the District 
Court for the District of Alaska, Division Number One, dismissing 
the suit of the Alaska Fish Salting & By-Products Co., plaintiff in 
error, against Walstein G. Smith, treasurer of Alaska, defendant in 
error, to recover money paid as taxes by the plaintiff to the defendant 
for the tax years 1917 and 1918 under chapter 74, Alaska Session 
Laws, 1917, enacted by the Alaska Territorial Legislature. 

There were originally two suits. The first one was brought in 
1918 to recover the 1917 tax of $2 per barrel on 4,112 barrels of fish 



~I ALASKA FISHERY AND FUR-SEAL INDUSTRIES, 1920. 2 

oil, amounting to $8,224, and the tax of $2 per ton on 1,037 tons of 
fish meal, amounting to $2,074, making a total tax of $10,298, for 
which judgment was asked, together with interest thereon at 8 per 
cent per annum from January 14, 1918. The second suit, for 1918 
taxes, was filed on February 17, 1919, to recover the tax of $2 per 
barrel on 2,720 barrels of fish oil, amounting to $5,440, and the tax 
of $2 per ton on 645 tons of fish meal, amounting to $1,290, making 
a total tax of $6,730, for which judgment was asked, together with 
interest thereon at 8 per cent per annum from January 15, 1919. 

Eight assignments of error were presented and based on the action 
of the trial court in sustaining demurrers, dismissing the complaints, 
denying plaintiff’s motion for judgment, and rendering judgment 
against the plaintiff, and thus upholding the constitutionality and 
validity of the act of the Territorial Legislature and the taxes im- 
posed thereby. The plaintiff company, through its attorney, filed a 
brief before the United States Supreme Court on December 2, 1920, 
setting forth at length the contention that the legislation imposing 
the tax, to avoid which this litigation was had, contravened and vio- 
lated the Constitution of the United States, particularly the fifth and 
fourteenth amendments, in that the plaintiff was denied the equal 
protection of the law and was deprived of its liberty and property 
without the process of law; that the legislative classification of plain- 
tiff’s business was so arbitrary and unreasonable as to constitute 
class legislation, and that the tax was confiscatory and prohibitive, 
and that it was not laid on other businesses or industries which were 
essentially the same as plaintiff’s business; that the legislation was a 
clear abuse of the Territory’s legislative authority, and that it ac- 
complished, by means of an intentionally arbitrary and confisca- 
tory exaction imposed under the guise of a tax, the unauthorized 
destruction and confiscation of a lawful pursuit; that the legislation 
was a clear, arbitrary discrimination against the manufacture of fish 
oil and fish meal from herring in whole or in part, although there 
was no reasonable distinction between that business and other busi- 
nesses in all essentials similar thereto carried on in Alaska upon 
which no tax whatsoever was laid; that the legislation, if deemed to 
be a police regulation, was unreasonable and unauthorized, as Con- 
gress had expressly reserved police supervision and control of the 
fisheries to itself; that the legislation was extortionate, unfair, and 
prohibitive, and so confiscatory as to result in a tax of 113.64 per cent 
of the net profits for one year; and that the legislation and the taxes 
imposed thereby violated the Alaska Organic Act in that they were 
not uniform on all occupations or businesses, nor were they uniform 
on all businesses of the same class; that the tax exceeded | per cent 
of the actual value of plaintiff’s property, and that it was not levied 
or assessed on the actual value of the property, but was purely an 
arbitrary imposition in utter violation of the constitutional limita- 
tions of the Alaska Organic Act. 

On January 31, 1921, the Supreme Court handed down a decision 
affirming the judgment of the trial court. In view of its interest 
to the fishery industry of Alaska the opinion is here quoted in full, 
as follows: 

This is an action to recover the amount of taxes levied under statutes of Alaska 
which the plaintiff alleges to be contrary to the act of Congress of August 24, 
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1912, ¢e. 887, § 3, 87 Stat. 512, creating a legislative assembly in the Territory 
of Alaska, and to the Constitution of the United States. Judgment was given 
for the defendant upon demurrer to the complaint, the parties agreeing that 
the foregoing grounds of recovery were the only matters in dispute. The 
statutes attacked, viz: May 1, 1915, April 29, 1915, and May 3, 1917, levy 
license taxes of two dollars a barrel and two dollars a ton respectively, upon 
persons manufacturing fish oil, fertilizer and fish meal in whole or in part 
from herring. The Act of Congress after giving effect to the Constitution and 
laws of the United States in the Territory provides that the authority therein 
granted to the legislature “to alter, amend, modify, and repeal laws in force 
in Alaska Shall not extend to the * * * fish *—7* *° Jaws *) = s2ion 
the United States applicable to Alaska, or to the laws of the United States 
providing for taxes on business and trade * * * Provided further, that 
this provision shall not operate to prevent the legislature from imposing other 
and additional taxes or licenses.” Some reliance is placed also upon § 9 that 
all taxes shall be uniform upon the same class of subjects, &¢., and that no 
tax shall be levied for territorial purposes in excess of one per centum upon 
the assessed valuation of property therein in any one year. 

The complainant alleges that the tax will prohibit and confiscate the plaintiffs 
business, which is that of manufacturing fish oil, fertilizer, fish meal and py- 
products from herring either in whole or in part; that the tax unreasonably 
discriminates against the plaintiff, as it levies no tax upon the producers of 
fish oil, &c., from other fish, and is otherwise extortionate; and that it con- 

travenes the Act of Congress in lack of uniformity and in exceeding one per 
centum of the actual value of the plaintiff's property. The prophecies of de- 
struction and the allegations of discrimination as compared with similar 
manufactures from salmon are denied by the Attorney General for Alaska, 
the latter denial being based upon a comparison of the statutes which of course 
is open. We are content however to asSume for the purposes of decision that, 
not to speak of other licenses, the questioned Acts do bear more heavily upon 
the use of herring for oil and fertilizer than they do upon the use of other fish. 
But there is nothing in the Constitution to hinder that. If Alaska deems it 

for its welfare to discourage the destruction of herring for manure and to 
preserve them for food for man or for salmon, and to that end imposes a greater 
tax upon that part of the plaintiffs industry than upon similar use of other 
fish or of the offal of salmon, it hardly can be said to be contravening a Con- 
stitution that has known protective tariffs for a hundred years. Rast v. Van 
Deman & Lewis Co., 240 U. S. 342, 857. Even if the tax should destroy a busi- 
ness it would not be made invalid or require compensation upon that ground 
alone. Those who enter upon a business take that risk. McCray v. United 

States, 195 U. S. 27. See Quong Wing v. Kirkendall, 223 U. S. 59; Mugler v. 
Kansas, 123 U. 8. 628; Louisville € Nashville R. R. Co, v. Mottley, 219 U. S. 
467, 482. We need not consider whether abuses of the power might go to 
such a point as to transcend it, for we have not such a case before us. The 
Acts must be judged by their contents not by the allegations as to their pur- 
pose in the complaint. We know of no objection to exacting a discouraging rate 
as the alternative to giving up a business, when the legislature has the full 
power of taxation. The case is different from those where the power to tax is 
limited to inspection fees and the like, as in Postal Telegraph & Cable Co. v. 
Taylor, 192 U. S. 64, 72. 

But it is said that however it may be with regard te the Constitution taken 
by itself, the statutes brought into question are contrary to the Act of Congress 
from which the local legislature derives its power. In the first place they are 
said to be an attempt to modify or repeal the fish laws of the United States. 
The Act of Congress of June 6, 1900, c. 786, § 29; 31 Stat. 321, 331; Alaska 
Compiled Laws, § 2569; imposes a tax on fish oil works of ten cents per barrel 
and on fertilizer works of twenty cents per ton, repeated in slightly different 
words by the Act of June 26, 1906, c. 3547; 34 Stat. 478; Alaska Compiled Laws, 
§ 259. But these are not fish laws as we understand the phrase. It is argued, 
however, that at least they import a license, License Tax Cases, 5 Wall. 462, 
470, and that a tnx alleged to be prohibitory flies in their teeth. It would be 
going far to say that a tax on fish oil works in general terms imported a license 
to a specific kind of works deemed undesirable by the local powers, and when 
we take into account the express and unlimited authority to impose additional 
taxes and licenses we are satisfied that the objection should not prevail. We 
confine our decision to the statutes before us, repeating in this connection that 
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they must be judged by their contents not by the characterization of them in the 

complaint. 
The requirement of uniformity in § 9 is disposed of by what we have said of 

the classification when considered with reference to the Constitution. The 
legislature was warranted in treating the making of oil and fertilizer from 
herring as a different class of subjects from the making of the same from 
salmon offal. The provisions against taxing in excess of one per centum of 
the assessed valuation of property does not apply to a license tax like this. 
This is not a property tax, Alaska Pacific Fisheries v. Territory of Alaska, 236 
Fed. Rep. 52, 61. The objection that the plaintiff in error is doubly taxed, first 
by the United States and then by the Territory, is answered by the express 
authority to levy additional taxes to which we have referred heretofore. 
Without going into more detail we-are of opinion that the tax must be sustained. 

ROBBERY OF FISH TRAPS. 

The fishing season of 1920 was marked by a renewal in southeast 
Alaska of the piratical operations of 1919, which caused the packers 
considerable loss of salmon. The regions chiefly affected were the 
Cape Fox district, Craig and vicinity, Icy Strait, and the northern 
part of Chatham Strait. The first robberies were reported in June, 
and from that time until the middle of August depredations occurred 
at short intervals. Calls for assistance in putting down the disorder 
were made to officials of the district court and to the governor of 
Alaska, who was instrumental in securing the presence in Alaskan 
waters of certain vessels of the Navy, supposedly for the better en- 
forcement of all laws and especially the suppression of this par- 
ticular form of lawlessness. 

Subchaser Vo. 294 was almost constantly engaged in patrolling 
the southern districts while subchaser Vo. 3/0 made infrequent cruises 
into the northern localities. But with all these activities the unlawful 
taking of salmon was not stopped thereby. In September informa- 
tion was presented by one packing company to the grand jury at 
Juneau which indicted four men who had operated in the Icy and 
Chatham Straits region, but when the case came on for trial 1t was 
dismissed against three of them for lack of sufficient evidence while 
the other one was tried and acquitted. 

Investigation has shown that much of this so-called piracy was the 
purchase of salmon from dishonest trap watchmen. Negotiations 
were unsuccessful when they were undertaken with faithful, upright 
watchmen. In some instances salmon were taken from unwatched 
traps, but the number so secured must have been small, as all traps 
making even fair catches of salmon were watched by one or more 
men. 

Of further interest in this connection is the fact that salmon were 
taken chiefly from floating traps, owing to the ease with which fish 
could be removed from such apparatus, there being no material 
change of conditions at any stage of the tide. With but occasional 
exceptions, it is improbable that more than a few hundred salmon 
were taken or purchased at any one time, for the boats engaged in the 
business were small and manned by very few men. Most reports of 
large losses of salmon from this cause must be regarded as exagger- 
ated, for in view of the scarcity of salmon many traps making even 
moderate catches were carefully guarded by reliable employees, who 
in some instances are said to have easily frightened away would-be 
thieves by the discharge of firearms. 
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Tn the last analysis, the suppression of this business appears to be 
almost wholly in the hands of the cannerymen and the operators of 
traps themselves. It seems reasonable to conclude that refusal to 
purchase salmon from suspicious sources and the employment of 
honest watchmen will make it unprofitable and cause the entire cessa- 
tion of the reprehensible practice. 

TERRITORIAL FISH COMMISSION. 

The Alaska Territorial Fish Commission was created by the legis- 
lature at its session early in 1919, and‘at the same time the sum of 
$80,000 was appropriated for its work during the ensuing biennium. 
The efforts of the commission have been devoted chiefly to fish- 
cultural work, the removal of natural barriers in salmon streams, and 
the destruction of predatory trout. The commission has issued two 
printed reports covering its activities during each of the two years 
ending March 31. According to the report for the biennium ending 
March 31,1921, there was expended in the first year $27,901.24, and in 
the second year $40,143.66, thus leaving an unexpended balance of 
$11,955.10. Of the $27,901.24 expended in the first year, $12,072.08 
was spent for fish-cultural work, $6,373.98 for stream improvement, 
and the balance for general expenses, permanent improvements, etc. 
Of the $40,143.66 spent in the second half of the biennium, $16,573.71 
was chargeable fo propagation and $19,695.90 to stream improve- 
ment and the destruction of predatory fish, the balance going for 
general expenses. 

According to the reports of the commission, stream improvement 
work in 1919 was accomplished as follows: Juneau district, seven 
streams; Ketchikan district, eight; Cordova district, three; and 
Seward district, three. In 1920 this work was upon a more extensive 
scale, being reported as follows: Juneau district, seven streams; 
Ketchikan district, various streams south of Wrangell Narrows, num- 
ber not stated; Cordova district, five; and Seward district, eight. It 
is reported also that in the Juneau district 10,000 predatory fish 
were destroyed, and in the Cordova district 13,648 were destroyed. 
Mention is made also of the destruction of a considerable number 
of predatory fish in the Bristol Bay district. Figures in respect 
to this, however, are covered by the report by Dennis Winn, field 

superintendent of fish-cultural work for the Bureau, appearing on 
page 31. The Territory contributed $2,000 toward the fund for 
conducting this work in Bristol Bay. 

Details as to the fish-cultural and hatchery work of the commission 
will be found in the section of this report devoted to hatcheries. 

TERRITORIAL LICENSE TAX. 

Under the laws of Alaska a tax is levied on certain fishery prod- 

ucts and apparatus, and it is payable annually to the treasurer of 
Alaska. On May 11, 1921, the treasurer furnished a statement show- 
ing the collections as made to that date for the fiscal year ending 
December 31, 1920. As compared with collections for 1919, the reve- 
nues of the Territory fell off $51,901.14, which amount is almost 
covered, however, by delinquent taxes for 1920, 
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Fisuery License TAxres Cotiectep BY Trerrirory ror FiscAL YEAR ENpDrEp Dec, 

31, 1920. 

Schedule. Divletom, | Weerielon »f) Divison” asia: 

SANTO CAUNELION: en sine eee cleo lseceeds ces cee w ec sae $52, 460. 26 | $1, 260.94 | $88, 474.61 | $142, 195. 81 
GITIDI Pe GCADN OIG! co- mace ect ee ccc face panes anincwae'e TRO | oh eieinerstm ee 10 72. 05 
GibmicanTiGneSs=—. cc sgees saae Ann saeacins Daas ashe or uocsee QDS beac cces ses 58. 48 62. 06 
Saltemes and mild-cure plants. .2.255....-222.2.-.4.2- 923. 73 123. 25 4, 625, 14 5, 672. 12 
Hyco) 6, eS See ee en Ser ae en ee i are ODA SOON OOH se ee cece be 23, 500. 00 79, 300. 00 
Fish-oil works and fertilizer and fish-meal plants. ...... 18,190. 13 |. aaaccjesae0 1, 168. 00 19, 287. 73 
RU SLOLOPO IAI ES <5 ooo acpi s a oo moss nda s emirininencie TOS OUM Stan se ese 510. 00 2, 010. 00 
MURALI RTL EG Seer soe oe Soe we ce mnt Ce ene aeeieicin nic] weemminte =| chien came 100. 00 100. 00 

HN ga 9 elt he ae ee ee ee eee 128, 879.25 | 1,384.19 | 118, 436.33 | 248, 699. 77 
PCL NUIPU DR ne teeter ote trie vocetne tsissca nen slldosncesanae|sceceat at ies |snsseice oa ceie 700. 66 
SITIMUEH WH AlG PLOGUClS VAs te costes ee occas scales ce medswlisectececonclecrcebeceses 21, 696. 00 
Hanmaten delinquent canned:salmon'tax's:. $52 o255.24. i200. 2s ht. Se es oad esa cae 30, 000. 00 

OrreeHay OU eer eee ee ek tes Pe ee ag ceieel okt e ciemntiee sccm cedtawes| see Steraceus 301, 096. 43 

1 Additional tax of 1 per cent of their annual net incomes collected from salmon canneries (not possible to 
segregate by divisions). 

DESTRUCTION OF PREDATORY FISHES IN BRISTOL BAY REGION. 

During the season of 1920 the Bureau cooperated with salmon 
packers in the Bristol Bay region by organizing a force for the 
destruction of predatory fishes in certain waters of the district. 
Part of the expenses of the expedition were paid from a fund made 
up by the fishery companies and the governor of Alaska. Field 
Superintendent Dennis Winn, of the Bureau’s fish-cultural serv- 
ice, was in charge of the work. Mr. Winn’s report is as follows: 

In Seattle equipment was purchased and the services secured of J. W. Gard- 
ner, a practical fish-culturist, of the Bureau of Fisheries; A. T. Looff, of the 
College of Fisheries, University of Washington, who has had considerable 
experience in commercial fishing; and Harry Savage, a practical fisherman. 
All proved excellent men for the work to which they were assigned. Men and 
equipment were transported from Seattle on the Libby Maine, which vessel 
arrived at Bristol Bay on May 25, and we were put ashore at Libbyville the 
same evening. 

Our equipment was taken ashore at the cannery of the Naknek Packing Co. 
the evening of June 4, and the following morning we moved the entire equip- 
ment with supplies to the cannery of the Alaska-Portland Packers’ Associa- 
tion farther up the Naknek River, where it was divided into three lots, one 
for each location to be operated. Camps were established on the Upper 
Naknek River, Lake Aleknagik, and Iliamna Lake. Mr. Looff was in charge 
of the crew at Naknek, Mr. Savage at Aleknagik, and Mr. Gardner at 
Tliamna. Each camp was moved several times in order to facilitate the work, 
aS local conditions and possibilities were recognized. 

NAKNEK SECTION. 

Mr. Looff, taking with him his portion of the equipment, one white man and 
two Indians, was immediately transferred upriver, where camp was estab- 
lished that evening about 2 miles below the foot of the rapids. His opera- 
tions extended from the rapids to about 5 miles below the camp, near the 
mouth of Ralph River. But few trout were observed below that point. A 
spoon troll was used en route to the camp site, and several steelheads and 
one lake trout were caught, all above Ralph River. 

In making a survey of the vicinity we found we were late for the migrating 
salmon, arriving at the latter end of the period, which extended only through 
the month of May and early June. Good numbers of lake trout, however, were 
taken in the vicinity of our camp, these weighing from 6 to 12 pounds, and all 
had fish in their stomachs—young salmon, smelts, and whitefish. It is safe to 
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say that this species is as detrimental to the salmon industry as is the Dolly 
Varden, if not more so. One specimen was taken with two whitefish over 12 
inches in length in its stomach without distending it. The trout follow the 
migrating salmon to tidewater and gradually work back into the lake when the 
young salmon have passed. We found this species distributed through the 
entire Main river above Ralph River and up through the rapids into the lake, 
but not in extremely large numbers. Steelhead trout were more abundant in 
the river, as were also grayling and whitefish, the latter, especially, appearing 
in great numbers. 

After the river was thoroughly cleared in the vicinity of our operations camp 
was moved to the lake outlet, where fair numbers were taken, but, owing to the 
difficulties of seining and to the salmon ascending, a survey was made of the 
entire lake with a view to finding more suitable operating points. Camp was 
finally located at the mouth of Kidawik Creek, on the south side of the lake 
near the entrance to the east arm, where good numbers of lake trout and some 
Dolly Vardens were taken. The lake entrance would be an excellent location 
when the young salmon are descending early in the season, but none were in 
evidence at that date, June 17. 

Practically all the fish entering Naknek Lake either pass up Kidawik Creek 
or Simenoffsky River at the extreme head of the east arm. The lake shore, 
with the exception of a few miles along the south shore, offers no inducement 
for spawning fish owing to the amount cf ashes accumulated from the eruption 
of 1912 distributed along the shore iine. All other tributaries are thickly im- 
pregnated with ashes. While our arrival was late and help of little account, 
about 16,600 pounds were destroyed, mostly lake trout. 

Kidawik Creek is an ideal salmon stream with fine spawning bottom its 
entire length of about 2 miles. It connects Naknek Lake with Toms Lake, 
which is 12 by 4 miles in extent, the greater portion being clear and suitable 
for spawning grounds. About midway between the two lakes there is a water- 
fall from 5 to 8 feet high, over which it would be impossible for fish to ascend 
during low-water stage. It is a stone shelf of volcanic formation extending 
clear across the river, and, having no powder, we felt that a cut could be made 
with steel bars, ete. We therefore secured several stone-cutting gads, a steel 
bar, top maul, hammer and pick, and, after diverting the flow of water near 
one side of the stream, a cut was made 10 feet in width, sloping back about 15 
feet, through which the fish could easily pass. 

The salmon made their appearance in the mouth of the creek July 8, the 
number increasing gradually. A good run entered July 15, which was the date 
the cut was complete. There were fair numbers that found and passed through 
the cut, but the majority worked continuously at the center of the fall, many 
being injured and floating downstream. Ag the water rose, some of the fish 
were noticed passing over the top of the dam, and with high water they had 
no trouble in passing over. The cut makes it possible for them to ascend at 
any time. Fishing at this point was conducted in conjunction with the work 
of making a passageway through the dam. The trout taken were chopped fine 
and used to bait certain suitable seining points, where the fish gathered in 
numbers, and a seine was slipped around them. 

As this point was the only one where the fish could be observed, owing to 
the murky water, we endeavored to keep a check on the new arrivals from day 
to day in order to estimate the approximate escapement. From such observa- 
tions it is estimated that about 150,000 fish entered the lake. This estimate 
must of necessity be rough, as the water was so badly discolored. There was 
no way by which we could intelligently estimate the number entering Simenoff- 
sky River, as the water at that point was thick with ashes, but indications were 
of less fish than at Kidawik, and an average was accepted of from one-half to 
two-thirds. This would place the total escapement at the figure mentioned, 
which we consider as near an average as could be secured with our oppor- 

tunities. 
On two oceasions the camp was visited by bears, when all the crew were 

absent, and the tent was slashed down the side. While bears were observed 
from time to time in the vicinity, none of the men was ever threatened. 

WOOD RIVER SECTION. 

On the evening of June 8, accompanied by Mr. Savage and another white 
man, I left on the Alaska-Portland Packers’ Association boat North King, en 
route to Lake Aleknagik. We arrived at Dillingham the morning of the 9th, 
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where supplies were purchased and the services engaged of two natives to 
assist Mr. Savage. However, we were forced to discharge these men after three 
days’ service. One native was later secured who qualified and remained to the 
completion of the work at that point. 

Men and equipment were transferred from Dillingham on the Alaska-Port- 
land Packers’ Association power boat Hkuk to Lake Aleknagik, where camp 
was established June 10 at the lake outlet. A survey was made of this lake 
to determine its possibilities for trout operations. It was learned that the only 
suitable places lay at the lake outlet and the mouth of the river between 

Aleknagik and Nerka lakes. 
Set and drift gill nets, in connection with seine and troll lines, were used 

and the early work centered at the lake outlet, where a considerable number 
of Dolly Vardens were taken, weighing from two to Seven pounds each. The 
stomachs of these fish were all well filled with migrating salmon, Nos. 24 and 3 
in size, 25 or more young salmon being counted in a stomach. The habits of 
the trout were observed closely. It was noticed that they met the salmon 
schools at the inlet and outlet of the lake, where the bar drops off into deep 
water, a certain number of trout accompanying and feeding on the salmon. 

In connection with the Dolly Vardens working on the young salmon in deep 
water, the terns are almost equally severe at the surface. The salmon migrate 
in enormous schools, making them easy prey for trout, and the work of the 
latter forces the young salmon to the surface, where the terns take their toll. 
Large flocks of from 500 to 1,000 were noticed actively feeding whenever a 

school passed certain points. After several days’ operations at the lake outlet 
the catch of trout became almost negligible, and it was noticed that while the 
terns were present in large numbers and would become excited and active on 
sighting a school of young salmon, their success in catching was materially 
lessened, the fish not coming close enough to the surface. No trout other than 

Dolly Vardens were taken in this section, and very few under 2 pounds were 
captured. All averaged 8 and 4 pounds, and specimens weighing 7 pounds were 
common. 

Through the courtesy of Capt. Williams, of the Alaska Packers Association, 
we were supplied with a tally scow, and, with the assistance of Mr. Daly, of 
the Alaska-Portland Packers’ Association, this scow was towed into the lake. 
We were comfortably housed and easily moved. When the trout became scarce 
at the lake outlet the camp was moved to the upper end of the lake, where the 
scow was placed in the mouth of the river connecting with Nerka Lake. At 
this point good results were secured, and it was here that the bulk of the trout 
was taken. It is estimated that from 35,000 to 40,000 pounds of trout were 
destroyed. Many were diseased, wormy, and emaciated, but always ready to 
feed. 

The migrating season of salmon in this district extends over a period of 
about three months, and, figuring an average of 15 to 20 migrating salmon 
for each trout per day—which represents but one feed for the average trout 
taken—the number of trout destroyed would mean a saving of more yearling 
salmon than could be handled in any of our hatcheries during a season, not to 
mention the expense of feeding, etc., and this without taking into consideration 
the serious depredations of the terns. 

Our point of vantage in the scow enabled us to keep a close tally on the 
adult salmon ascending to the spawning grounds, together with the proportion 
of loss from fungus growth, due to gill-net injuries. No large run of salmon 
was ever observed ascending, but a steady line was noticed from July 5 to July 
20, gradually tapering off to small numbers at the date of our departure, July 
28. Some were noted ascending prior to July 5, but in negligible numbers. 
AS consistent a check as possible was kept on the ascending fish. The salmon 
came along the shore of the lake, entered the river, and passed into the strong 
river current in the rear of our scow, where the current and scow created 
smooth water. Dolly Varden trout as large as the salmon were noticed pass- 
ing upstream with the latter in a ratio of about 2 to 4 per cent. As no small 
trout were taken throughout the season it is believed that all spawn in the 
upper lakes. Those taken by us were principally sea-run fish. It was impos- 
sible to use gill nets without injury to the salmon, and the trout operating in 
deep water made it necessary to devise some other means of capture. Mr. 
Savage devised a mold in the shape of a fish, and this was poured full of lead 
over the stem of a large, long-shank fishhook, which was used as a troll and 
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fished among the migrating salmon. With this crude device two men succeeded 
in taking 14 tons of trout in one day. As fishing continued the numbers taken 
gradually decreased several hundred pounds each day to the time of our de- 
parture, when the best capture possible was from 800 to 1,000 pounds per day. 

A check was made from time to time, in 5-minute periods, on the numbers 
of salmon ascending during the height of the run, and it was estimated that 
about 400,000 fish passed upstream during the period of 20 days. This consti- 
tuted the run, figuring a steady escapement during the whole 24-hour day. This 
figure, while not absolutely correct, we feel is as close an estimate as can be 
made under the circumstances. 

The salmon affiicted with fungus were closely checked by myself and each 
employee individually, and we estimated that 5 per cent unable to swim the 
current in the river would die in the lower lake in a very short time. A wound 
caused by gill nets in salt water rapidly becomes covered with fungus after the 
fish enters fresh water. When the fish is badly cut the wound putrefies rapidly, 
and on arrival at the head of the first lake there will be a circle of fungus 
one-half inch or more in depth and several inches wide around the body of the 
fish. Another 5 per cent were noticed with numerous gill-net marks around the 
body, but in these the fungus was not in an advanced stage. However, while 
these fish have strength to ascend the river, I am positive that few, if any, ever 
reach the spawning stage. 

KVICHAK AND ILIAMNA SECTION. 

It was planned to operate early on the Kvichak River, but owing to the im- 
possibility of securing help and an accident to one of our boats en route, which 
was repaired at the cannery of the Alaska-Portiand Packers’ Association, that 
plan was necessarily abandoned. 

For various reasons it was impossible for Mr. Gardner, who had his equip- 
ment assembled at Naknek, to reach the Iliamna district before June 27, and at 
that date the water was extremely high in the streams with occasional floods 
overfiowing the banks. Very little help was possible, but every effort was made 
with gill nets; seines could not be used owing to the high water. Good work 
was accomplished by Mr. Gardner under discouraging conditions. 
The writer divided his time between the Wood River and Naknek fields until 

it was necessary for employees at those points to discontinue work, owing to the 
departure of cannery boats on which they had passage to the States; then he 
proceeded to Iliamna, arriving August 10. On the Iliamna River, where our 
first camp was established, but few large trout were taken, and those mostly 
at the mouth of the river in the lake. All taken here were Dolly Vardens, 
with the exception of a few steelhead trout and whitefish. The high water had 
the effect of scattering the schools and but small numbers were noticed gather- 
ing in the pools. The trout, unlike those captured in other localities, were 
long and slender, which made it impossible to gill many in our nets, and, 
moreover, the ascent of the salmon necessitated the removal of the nets from 

the water so as to prevent injuring the ascending salmon. 
As the water receded the trout were noticed schooling in the eddies. Traps 

were improvised, about 5 feet long and 2 feet in diameter, from wooden hoops 
covered with chicken wire, with an opening in one end similar to the opening 
in lobster pots. These traps were baited and set in the pools where they 
caught many thousand fish. In the first one set we took 150 fish in two hours. 
Many worked through the wire mesh, necessitating doubling the wire screen, 

thus making the mesh smaller, and no further trouble was experienced. 

These bait traps have the advantage of catching the predatory fish without 
in any way attracting or interfering with the salmon. They can also be fished 
in any water and are efficient up to the time of active spawning. 

The people in the vicinity were impressed with these traps and wished to 
use this method in their own fishing. Therefore, on our departure, we dis- 
tributed the traps on hand and supplied the other residents with material to 
make one or two each. 

After the pools in the vicinity were cleared of trout, which work was 
accomplished in short order without interfering with the salmon, it became 
necessary to seek new locations for operations, and the near-by creeks and 
rivers were examined with this end in view, and also to obtain all salmon 
data possible. 

In accordance with previous pians, we arranged to proceed to Lake Clark, 
arriving at the portage between DUliamna Lake and Newhalen River on August 
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21, where we were storm bound for several days. Supplies and equipment 
were packed over the portage mainly by myself and assistants, as the Indian 
packers who perform this kind of work are absolutely undependable, especially 

as they had considerable money from the summer’s work at the canneries, 
and most of their time was occupied in celebrating. We proceeded upriver 
en route to Lake Clark on August 28. We learned from natives and pros- 
pectors that no Dolly Varden trout are ever taken in Lake Clark, and that 
there is but one stream in that locality which is inhabited by this species, 
namely, Kegik Creek. 

A thorough survey was made of the entire lake and tributaries, our party 
passing up the east shore and returning on the opposite side. No trout in 
quantities were observed, and the possibilities of stream spawning were found 
to be very limited. It was noticed that the salmon spawn earliest near the 
outlet of the lake and later as they proceed up the lake. The prospectors and 
natives were fishing the mouths of the creeks and also directly on the 
spawning grounds preparing dog feed. Streams were visited in the following 
order : 

Tazimina River is an ideal salmon stream with suitable sloughs for spawning 
red salmon, but not more than 50 were noticed. A high waterfall about 5 miles 
from the mouth blocks the ascent of fish. 

Tarnalia River is a good stream but contained no salmon. We were advised 
by prospectors living at its mouth that few salmon ever enter, even in good 
years. There are falls about 4 miles up and no fish above. 

Current Creek is a good spawning stream for the first mile, but unsuitable 
farther up. It contained no fish. 

A small creek at the head of Little Lake Clark could accommodate fair num- 
bers, which are in evidence in good years, but none have appeared for the last 
two seasons. 

Big River, at the junction of Big and Little Lake Clark, is the largest stream 
tributary to the lake. It is glacial fed and few salmon ever enter. 

Portage Creek is small, with no possibilities. 
Kegik Creek is a fair-sized stream with good possibilities. It has a lake at 

its head and is recognized as the best salmon stream in that locality, the fish 
ascending into the lake. <A trip was made to the lake and but few salmon 
noticed, none being found in the small tributaries at its head which are thor- 

oughly suitable fer spawning. I was advised by prospectors in the vicinity that 
some spawning red salmon were noticed in the lake in December and spawned- 
out fish still active in January of some years, which would indicate an ex- 
tremely late run. 

Chulitna River has no salmon possibilities. It is a shallow river and heads 
in a marsh containing large numbers of pike. 

Practically all the salmon spawn along the shore of the lake and nearly the 
entire shore is suitable. Many miles of ideal spawning grounds were noticed 
along the lake shore. The Indian fish villages, now deserted, scattered along 
gave positive evidence as to the best spawning locations in former years. Lake 
trout, especially during the spring months, are numerous and easily taken; 
specimens reported weighing 40 pounds or more were common. Very little use 
is ever made of them by the natives, and only in emergency cases are they ever 
considered. As our time was limited and lake trout were not abundant, we con- 
tinued back to Iliamna and finished the season with a survey of that lake, with 
the exception of the west shore, which was too dangerous at that time of year 
to undertake in a small boat. 

The Newhalen River, which connects Tliamna Lake and Lake Clark, has a 

series of falis and rapids about 2 miles from its mouth, but these are not of 
sufficient size to hinder the ascent of the fish. The formation, however, renders 
it easy for the Indians to catch their supply with large hooks on the end of long 
poles, as the fish must of necessity pass through certain small channels between 
the rocks. The rapids are about 500 yards long, passing through narrow chan- 
nels at the upper end and widening to about 300 feet in rapids below, which end 
in a further widening of the river to about one-half mile. This portion of the 
river is shallow for about one-quarter of a mile, with ideal spawning bottom, 
on which some fish were spawning. The major portion of the fish taken by 
the natives in this locality were captured either in the rapids or on these 
spawning grounds. 

The channel between the river and Tliamna Lake is about 200 yards wide and 
broadens immediately on entering the river to about one-half mile. This channel 
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would be an ideal place for the capture of trout with any kind of gear through 
the spring months. 

A good run of salmon was found in Kokhonak Creek, with the usual native 

family catching them on the spawning beds and drying them as food for the 
family and dogs. Here we captured a number of steelhead trout in nets, and 

great numbers were noticed on the beds with salmon, feeding on their eggs. 
No Dolly Vardens were taken or seen. A trip was made to the lake at the head 
of the stream, a distance of 6 miles, and it was observed that the stream was 
well seeded the entire way. The stomachs of the fish taken at this point were 
filled with decomposed salmon and spawn, and on account of the unlimited 
supply our bait traps did not appeal. 

All streams in Kokhonak Bay were visited, but no fish were noticed in any 
streams other than Kokhonak Creek and Kokhonak River. A fall 20 feet high 
in the mouth of Kokhonak River prevents the ascent of fish. From 400 to 500 
red salmon were observed endeavoring to pass over this obstruction, but they 
could not proceed over halfway. It was believed that after being unsuccessful 
in negotiating the falls they would drop back and spawn. After careful search 
they were located spawning about 100 feet from the falls, close to a straight 
rock bluff, in 9 feet of water, and between large bowlders where there were 
suitable gravel spots. Some lingcod and steelhead trout were observed working 
in the beds for eggs, and each specimen taken had salmon eggs in its stomach. 
An efficient fishway can be installed at small expense, providing it is undertaken 
in the spring, when the water is low. Its installation would open miles of 
perfect spawning area in the river, and would also permit the fish to pass up as 
far as Kokhonak Lake. This river is one of the best streams for salmon tribu- 
tary to Iliamna Lake. 

On the Tliamna River trips of observation were made about 12 miles up- 
stream, the first on August 14, when not over 1,000 salmon were seen on the 
beds; on the second trip, September 17, no salmon were noticed in localities 
visited in August, but about 500 were found spawning 4 miles from camp. 
These represented the entire run in Iliamna River for the season. There was 
always a sprinkling of Dolly Vardens with the salmon, some of them spawning, 
but they were so scattered as to render capture in any numbers impossible. 

Pile River was not visited, but the natives reported no fish there. 
A fair run of fish entered Chekok River, from which the majority of the 

natives in the Iliamna River district obtained most of their fish supply. 
The last few days in the field were spent at Iliamna, where we set bait traps 

and caught several hundred Dolly Vardens, thereby again clearing the pools. 

SUMMARY. 

Our work was severely handicapped owing to late arrival, the impossibility of 

securing suitable help, and the necessity of familiarizing ourselves with condi- 

tions, each locality having a distinct problem to solve in the capture of trout. 

We were compelled to pay top wages for native help, and most of the natives 

were worthless, necessitating their discharge at the earliest moment possible 
without embarrassment to the work. At no time was suitable help available, 

except at Iliamna late in the season after the canneries had closed. Our equip- 

ment, too, was inadequate; while we expected that gill nets of 3-inch and 

34-inch mesh would be suitable, we found the trout usually too large to gill. 

Our experience this year will enable us to wage an extensive and aggressive 

campaign another season, At Naknek the work can be best accomplished in 

the early spring months, or up to the time salmon enter the stream. After 

this, if desirable, some of the operators could be used as stream watchmen 

through the cannery season. In the Aleknagik Lake section excellent results 

could be obtained throughout the entire season, or until the canneries close, 

necessitating departure. Good work can be accomplished in the Iliamna dis- 

trict up to the period of spawning, or the middle of August. 

The salmon run was spasmodic in all but the Wood River section, but at no 

time were there indications of an abundance of salmon in any portion of the 

districts operated. While the escapement into Wood and Naknek Rivers was 

greater than that of the previous year, a greatly insufficient number reached 

the spawning grounds to insure a normal pack and allow sufficient escapement 

for the future. Our judgment would indicate a totally inadequate supply for 

even a small year, to say nothing of normal. 

In the Kvichak and Iliamna sections the spawning beds were nearly destitute 

of spawning salmon. I am positive that the storms, which interfered some- 
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what with the commercial catch, were the salvation of the situation, for if but 
a slightly increased pack had been made the escapement would lave been 
practically nil and the beds would have been left nearly or wholly bare, with 
an absolutely discouraging outlook for the future. 
We are thoroughly convinced that the predatory fishes, together with the 

terns mentioned heretofore, constitute one of the most serious menaces facing 
the salmon industry. In small years, such as 1919 and 1920, they will practi- 
cally eliminate the cycle runs by their depredations, first on the eggs on the 
spawning beds, next on the young fish in the first year or two spent in the 
lakes, and last, but not least, on the migrating fish descending to the ocean. 
The only hope of curtailing this loss is by waging a constant, aggressive and 
extensive campaign against these marauders. In the performance of this work 
a close tally can be kept on the escapement and spawning grounds, which is 
the only method by which the industry can be advised with any degree of 
assurance and safety. Our work of extermination this year will surely be 
of invaluable aid to the future, and its continuance with an enlarged scope 
will show its value within the next cycle. We also feel at this time that it is 
one of the greatest hopes for the industrial future of the salmon industry. 

RECOMMENDATIONS, 

I would respectfully recommend that this work be continued on as extensive 
a seale as possible for the elimination of predatory fishes and birds. 

I recommend the purchase of three power boats of Columbia River type, 
one for each section operated, with living quarters aboard for three or four 
people. They would facilitate the work of transferring crews to different 
localities, and it would not then be necessary to embarrass the different can- 
nery superintendents with requests for the use of a launch when same is 
needed for cannery work. It would also insure comfortable living and sleeping 
quarters for the crew and thus eliminate the discomforts of tents and sleep- 
ing on the ground, which is nearly impossible in that section during heavy 
rains. With such a boat many localities could be profitably operated with 
seines, set and gill nets, and bait traps, necessitating but a small crew at any 
point of operation. Such a boat would also be of special value to stream 
watchmen. As efficient work at the different points would cease at about 
the time the commercial season began, I would suggest that the boats be 
utilized by some of our men who would be employed as stream watchmen. 

700d work can be effectively continued with jigger trolls and bait traps dur- 
ing the period the salmon are running. A small crew can profitably operate as 
much of this gear as can be efficiently utilized, thus releasing a portion of the 
crew with the power boats for stream police duty without detriment to the 
predatory fish work. 

Three new 20-foot fishing skiffs are needed, together with several gill nets 
of large mesh, and material for making a number of bait traps, and three 
larger and deeper seines, one for each locality. These added to our present 
equipment will meet any emergency pertaining to our work as outlined. 

I would further recommend that employees be engaged in the States and 
that they reach the different localities in Bristol Bay as early as possible in 
the spring months. They should be on the first boats reaching the region. 
Employees should go to the Upper Iliamna by the regular steamship line to 
Cook Inlet, thence to Dliamna Bay and Iliamna village, arriving about May 1. 
At that time the water is low and the trout schooling in large numbers. Seines 
can then be used to advantage, also the bait traps and gill nets. The necessity 
of reaching Iliamna by Cook Inlet is due to the fact that passage can not be 
made from Bristol Bay through the lower end of Iliamna Lake before late in 
the season owing to the ice in that locality. 

A fishway should be installed in Kokhonak River. 
These recommendations are made to meet conditions as they exist in the 

sections operated this season, but they can be enlarged in accordance with any 
plan formulated to broaden the scope of the work. 

AFOGNAK RESERVATION. 

Historical data have been published year after year showing the 
establishment of the Afognak Fishery Reservation by presidential 
proclamation in 1892 and the object that was hoped to be attained 
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by its creation. From the date of the establishment of the reserve 
until the spring of 1912 all commercial fishing in Afognak waters 
was prohibited, but the order was not obeyed and no attempt was 
made to enforce it. Though those waters were nominally closed to 
all commercial fishing and the two canneries on Litnik Bay sus- 
pended operations and were dismantled and sold, pickling operations 
were carried on by local parties at the most important streams of the 
island until 1912, when by departmental order the reservation was 
opened to the native inhabitants of the region under such terms and 
conditions as seemed necessary to safeguard the runs of salmon. A1I- 
though the fishery resources of Afognak were well known, the mere 
fact that fishing was authorized coincident with the opening of a sal- 
mon cannery at Kodiak was sufficient inducement for the entire native 
population of the island to seek and secure fishing privileges. The 
legalization of fishing did not, however, increase the supply of salmon 
in those waters, though on the face of returns that might appear to 
have been the case. The catch in 1912 was larger than any year since 
1892, but it was so for no other reason than that more fishing was 
done. Yet, on the whole, results were disappointing, and it was 
early apparent that the island fisheries alone could not support the 
natives of Afognak. It was further evident, after a few seasons had 
passed, that the salmon runs would suffer serious depletion if the 
original scale of operations was allowed to continue. Accordingly a 
limit was placed on the number of fishermen, who were divided into 
small gangs, to each of which certain fishing grounds were assigned. 
Experience taught that where unnecessary numbers of fishermen con- 
gregate at one place fishing is much more intensive. This evil was 
easily corrected by limiting the number of men who might operate 
at each place and by shortening the fishing season. Authority was 
therefore given that not to exceed 55 natives were to be licensed to 
fish in Afognak waters in 1920. 
The issuance of licenses was placed in the hands of the superin- 

tendent of the fish-cultural station at Afognak until July 10, when 
William E. Baumann was put in charge of patrol work about the 
island. He took over the licensing of fishermen for the remainder 
of the season. 

Fishing began May 11 and continued until September 9. Salmon 
were taken at seven localities, the total catch being 125,538, all species 
except kings being taken. This catch was sold to the Kadiak Fish- 
eries Co., at Kodiak. 

The following table shows the total take of salmon for commer- 
cial uses in the Afognak Reservation: 

CoMMERCIAL CATCH OF SALMON IN WATERS OF AFOGNAK RESERVATION IN 1920. 

Locality. Coho. Chum. |Humpback. Red. Total. 

ittlerAtognakes = ..22 Stic. nco-ceaseeee aes Dy A28 os caine cee 34, 374 8, 556 48, 058 
Dangem Ba yerte ses cose once see eee 70 eee es OR ei Ace eS i 840 
Litmik Bay esas e ook ee ac So eee See ere | Goa Soe ee ak BS EY ee ee 6, 201 
Paramanof payers as e- ase BRE Serre mis oe ee senc 35 15, 385 18, 009 33, 429 
SeallBaw Sak sosce cee cetaa oe asses neaes| seco eee ae \Sssoasaseees 190 11, 733 11, 923 
Malina: Bayest Seas. 2222 fos. 2 aceiececcweses osusacedaciaé Reon oe 10, 995 10, 728 21, 723 
AznuGAB aye. 2 ee cee oceans Se ele aaron aero Sect | seeee eee ee iaar eee 3, 364 3, 364 

Totalt pecs. cee uot er sccees oaese 12, 162 35 60, 944 52, 397 125, 538 
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As compared with the catch in 1919, cohos increased approxi- 
mately 16.7 per cent, humpbacks increased 164.2 per cent, and reds 
declined 50.9 per cent. Chum salmon were taken in negligible quan- 
tities, while no kings were obtained. 

ALEUTIAN ISLANDS RESERVATION. 

The report in regard to permits for fishery operations in the 
Aleutian Islands Reservation in 1919 stated that at the end of the 
calendar year 1919 there were 20 permits remaining in effect. Permit 
No. 18, granted June 22, 1917, to Andrew C. Smith for salmon and 
cod operations at Unalaska Island, was canceled late in the year. 
During 1920 the following per mits were canceled: No. 21, granted 
September LOH TOL, to: P aul Buckley for whaling operations: "No. 35, 
granted November 6, 1918, to Samuel Applee ate for commercial 
fishery operations at Umnak Island; and No. 41, granted September 
6, 1919, to Lars Mikkelsen for cod operations on Unalasks , Alun, 
and Tigalda Islands. These four permits were canceled upon re- 
quest of the holders for reissuance in other names. Four additional 
permits were granted during 1920, which with the 16 remaining in 
effect made a total of 20 outstanding at the end of the calendar 
year 1920. 

PERMITS FOR FISHERY OPERATIONS IN ALEUTIAN ISLANDS RESERVATION GRANTED 
DURING CALENDAR YEAR 1920. 

No.| Date. Grantee. Location and scope of operations. 

42 | Apr. 9] American Whale Pro- | Whaling plant. Udagak Bay, Unalaska Islands. 
ducts Co. 

43 | Sept.16 | American Fishing & | Biorki, Rootok, Avatanak, Ugamak, Unalga, and Unalaska 
Packing Co. Islands. Cod'stations. 

As Octsat ts AS CY Goss-- 23.5 ao coe Umnak Island. Commercial fishery operations; erection of 
; ; salmon cannery prohibited. 

45 | Oct. 23 | Bering Sea Fisheries Co.-| Six locations on Unalaska Island, Akun Island, and Tigalda 
Island. Cod stations. 

Two permits were granted jointly by the Departments of Agri- 
culture and Commerce in connection with certain stock-raising and 
mining activities within the reservation. Four grazing permits pre- 
viously granted remained effective. 

JOINT PERMITS IN ALEUTIAN ISLANDS RESERVATION GRANTED IN CALENDAR YEAR 
1920. 

Date. Grantee. | Purpose and location. 

Jane 14) TeeA Tavien6s222_. 522-32 | To raise sheep and cattle on Unalga Island. 
Oct. 29] Alaska Sulphur Co....... | oer coneieae of an aerial tramway for mining operations on 

un Islan 

ANNETTE ISLAND FISHERY RESERVE. 

By presidential proclamation of April 28, 1916, Annette Island 
and neighboring small islands were made a fishery reserve for the 
exclusive benefit of the Metlakatla Indians then living thereon, and 
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for such other Indians of Alaska as might desire to establish their 
homes in the reservation. The Bureau of Education, Department 
of the Interior, administers the affairs of the reserve for the Indians 
residing therein. 

In 1918 fishing privileges in the reserve were leased to the Annette 
Island Packing Co. under a five-year contract, which provided that the 
company should pay to the Metlakatlans a royalty of 1 cent per fish for 
all salmon taken by traps in the coastal waters of Annette Island and 
a fee of $100 for each trap operated, and that all labor in connection 
with the catching and canning of salmon, except that of a few skilled 
mechanics, should be performed by the Indians. The company was 
also to employ the Indians at all common labor required in the 
maintenance and upkeep of the cannery. The season of 1920 was 
the third year of operations by the company in accordance with the 
terms of the contract. 

Seven traps were operated by the company, for which a fee of $700 
was paid. The catch of salmon by traps was 967,600, for which the 
Indians received $9,676; contract labor in the cannery brought them 
a return. of $36,298.88, while payments for 75,268 salmon taken by 
purse seines and for labor on buildings and docks, including material, 
such as lumber and piling, further increased the income of the Met- 
lakatlans by $24,391.86. The total disbursement of money to the 
Indians by the Annette Island Packing Co. was $71,066.74, or 
$18,966.14 less than in 1919. 

COPPER RIVER FISHERY. 

The importance and peculiar geographical conditions of the Cop- 
per River fishery again warrant special mention. In 1920 this 
fishery produced 946,452 salmon of all species as compared with a 
catch of 1,807,401 in 1919 and of 869,350 in 1916, the year in which 
the progenitors of the 1920 run made their appearance. 

In all, nine packing companies took salmon from the Copper River 
in 1920, eight of which carried on fishing in the delta district, while 
one operated exclusively in the lake and canyon sections. Those 
operating on the delta were the Canoe Pass Packing Co., Carlisle 
Packing Co., Eyak River Packing Co., Alaska Sea Food Co., Hoonah 
Packing Co., Pioneer Packing Co., Hillery-Scott Co., and Hayes- 
Graham Fish Co. The only operator in the up-river district was 
I’. H. Madden, who packed at the cannery formerly listed under the 
name of the Abercrombie Packing Co. It is of interest also to record 
that the Hayes-Graham Fish Co. operated a floating cannery on the 
delta at the entrance to Pete Dahl Slough. 

There were 46,000 fathoms of gill nets used in the delta fishery 
and 4,227 fathoms in Miles Lake, a total of 50,427 fathoms for the 
river as a whole. This is a decrease in nets at the delta of 18,800 
fathoms, or approximately 28.8 per cent, and an increase at the lake 
of 977 fathoms of nets, or approximately 30 per cent. Practically 
no change in the number of dip nets was noted between 1919 and 
1920. 

The following table shows the catch of salmon by districts and 
species during the five years from 1916 to 1920, inclusive: 
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CatcH or SALMON IN CopreR River rrom 1916 To 1920, INCLUSIVE. 

District and species. 1916 1917 1918 1919 1920 

Delta district: 
C 79, 396 55, 564 36, 247 24, 872 55, 484 

5, 440 5, 134 4, 292 8, 972 15, 086 
300, 157 455, 001 745,522 | 1,096,090 700, 342 
PLSD TN Sena se ae toe some Peebles ses cas wccse| aesccawes eee 

416, 571 515, 699 786, 061 1, 129, 934 | 770, 912 

ONGS Sepa tc tow sacas cade wl coins s steicer 36, 034 36, 839 25, 509 15,778 18, 440 
TUT SIRES Be Ss ene ei tee ee ee ae 8,765 8, 050 14, 806 4, 092 6,345 
ERC Se Se ERE) Sense se? ee 407, 980 309, 324 484, 607 157, 597 150, 755 

PE OU eee etc ote erctercniate olninisia ciuis sien syste 452,779 354, 213 524, 922 177, 467 175, 540 

CEST 2c De 869, 350 869,912 | 1,310,983 | 1,307, 401 | 946, 452 

On October 5, 1920, a preliminary hearing was held at Cordova, 
Alaska, to consider the adv isability of amending the order of Decem- 
ber 20, 1918, limiting or prohibiting fishing in the Copper River, and 
a further heari ing on the same matter was “held at Seattle, Wash., on 
November 18, 1920. Asa result of these hearings the or der of Decem- 
ber 20, 1918, was continued in force until September 1, 1921, on and 
after which date all commercial fishing in the Copper River, its 
lakes and tributaries, and within 500 yards of the mouth of its outlets 
is prohibited. The closing order is given in full on page 11 of this 
report. 

YUKON RIVER FISHERY. 

The Carlisle Packing Co. carried on practically all the commercial 
fishing for salmon for export from the Yukon River in 1920. The 
cannery was located at Kwiguk Slough, and operations were restricted 
to the south mouth of the river below the junction of the Clear River, 
and to the waters of Bering Sea more than 500 yards off the mouth 
of the Yukon. 

The total catch of salmon by this company was 214,122, of which 
155,655 were chums and 58,467 were kings. Of these, 105,218 chums 
and 40,493 kings, or approximately 68 per cent, were taken in outside 
waters beyond the jurisdiction of the Department. The catch in the 
river was 50,437 chums and 17,974 kings. The pack consisted of 
12,876 cases of chums, 15,961 cases of kings, and 145 tierces and 20 
barrels of mild-cured and pickled king salmon. These operations 
gave employment to 176 whites, 53 natives, and 41 Japanese, or a 
total of 270 persons. The investment was $534,000; the value of all 
products was $349,356. Fishing apparatus consisted of 2 fish wheels 
and 12,000 fathoms of gill nets. 

During the summer of 1920 the Yukon River was visited by Dr. 
Charles H. Gilbert, of Stanford University, and Henry O’Malley, 
field assistant of the Bureau, who made an examination of the river 
from Dawson, Yukon Territory, to the delta. They collected much 
information and data regarding the runs of salmon and the number 
of fish used by the residents of the Yukon Valley. They were accom- 
panied by Inspector Calvin F. Townsend, who gave particular atten- 
tion to the enforcement of the fishery laws and regulations in that 
region from the middle of June to the end of J uly, The Bureau’s 
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boats Swan and Z'ern were used in cruising the Yukon and some 
tributaries. The report by Dr. Gilbert and Mr. O’Malley is pub- 
lished in full elsewhere in this document. 

In line with the recommendation in their report that all commer- 
cial fishing in the Yukon be suspended, a public hearing was held in 
Seattle, Wash., on November 23, 1920, to consider the advisability of 
such action. Satisfactory information was presented at that hearing 
in support of the opinion generally expressed that commercial fish- 
ing for export could not be continued without seriously depleting the 
runs of salmon and jeopardizing the lives of the native inhabitants 
of the region and their indispensable dogs. Accordingly the Secre- 
tary of Commerce issued an order on December 18, 1920, prohibiting 
the taking of salmon for other than local use from the Yukon River, 
its tributaries, and the waters within 500 yards of the mouth thereof 
after August 31, 1921. 

HATCHERIES. 

EXTENT OF OPERATIONS. 

The two Federal salmon hatcheries in Alaska, one on McDonald 
Lake, in the southeast district, and the other on Afognak Lake, 
in the central district, were operated in 1920, except that at the 
station first named no eggs were collected during the year. In 
addition, two private hatcheries were operated in southeast Alaska, 
one a few miles from Loring, owned by the Alaska Packers Asso- 
ciation, and the other at Quadra, owned by the Northwestern 
Fisheries Co. All of these hatcheries were engaged chiefly in the 
propagation of red salmon. 

The Territorial Fish Commission of Alaska also operated a hatch- 
ery at Juneau, the collection of eggs being made at two field stations, 
one of which was on the mainland of Alaska, a few miles north of 
Juneau, while the other was at Auk Cove, on the north shore of Ad- 
miralty Island, about 25 miles southwest of Juneau. 

Exclusive of the number collected by the Territorial commission, 
the total take of red-salmon eggs by the Federal and privately owned 
hatcheries hereinbefore mentioned was 99,990,000, or 19,070,000 less 
than the number collected in 1919. This smaller collection is ac- 
counted for by the total suspension of operations at the McDonald 
Lake station, where important repairs to the plant were being made, 
and also by the washout of retaining racks at the Afognak station 
during the spawning season. 

OPERATIONS OF FEDERAL AND PRiVATE HATCHERIES IN ALASKA IN 1920. 

Red or Red or Red or 
sockeye sockeye | sockeye 

Station. salmon eggs} salmon_ |salmon eggs 
takenin | liberated | takenin 

1919. in 1919-20. 1920. 

MeDonaldibakews 2. 4.6 36262 See ee oe eee eee eee 9,752,000 | 9):387,,000) |22-- sence ece 
Afopmake GAke £5. s ccc5- acu sed bec teers Leet stel aa ee Pelee 179, 178, 000 | 61;524/000 | 62,300, 000 
Lisi) oe aR EL pat Ne TUN NE Mer ai cad bales 18, 420000 | 17;070;000 | 18; 240/000 
Quadraaiaee ag 1 IE ee Ee oe ae te 11,710,000 | 11,357,000 | 19, 450; 000 

MM otal ease Sai yt By aaad) Nee Nera We athe ah WN 119,060,000 | 99,338,000 | 99, 990, 000 

17,000,000 eyed eggs transferred to the Federal hatchery at Quinault, Wash., and 3,000,000 to the State 
hatchery at Bonneville, Oreg. 
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HATCHERY REBATES. 

Under the law of 1906 for the protection and regulation of the fish- 
eries of Alaska, the owners of privately operated hatcheries in 
Alaska are exempt from the payment of all taxes and license fees 
on their catch and pack of salmon at the rate of 40 cents per 1,000 
red or king salmon fry liberated, which is equivalent to the tax of 
4 cents per case on 10 cases of canned salmon. ‘This rebate is ob- 
tained by the operators filing with the clerk of the district court of 
the judicial division of Alaska in which the hatchery is located an 
affidavit showing the number of red and king salmon fry planted in 
the waters of Alaska in the year covered by the affidavit. The clerk 
of the court then issues certificates to the owners of the hatcheries 
for the number of fry liberated, and these in turn are accepted by the 
Government in payment of taxes and licenses as aforesaid. 

Rebates due private hatchery operators are shown in the following 
table: 

REBATES CREDITED TO PRIVATE SALMON HATCHERIES DURING FiscaL YEAR ENDED 

JUNE 30, 1920. 

Red-salmon 
Owner. Location. fry liber- Hebete 

ated. URE 
= A | 

Alaska Packers Association: .:.-.-.!.<-.--s<-+-se<se6 Naha Streames2. 255. 5<c2- 17,070,000 | $6, 828. 00 
Northwestern Wisheries'Co -.............2.2-.0-2-20-- Hugh Smith Lake.......-.. 11,357,000 | 4,542. 80 

Motaleatachaed. ci peek woes tds etm acees sft Ske Joh hed oh a ie ea 28,427,000 | 11,370. 80 

HATCHERY OPERATIONS. 

M’DONALD LAKE. 

In 1919 a collection of 9,752,000 red-salmon eggs was made at the 
McDonald Lake station, from which 9,387,000 fry were hatched and 
planted in contiguous waters. There was a loss of 365,000 eggs and 
fry, or approximately 3.8 per cent. 

Yo eggs were collected at that station in 1920, owing to the fact 
that the water-supply pipe line had to be renewed, an entire comple- 
ment of new hatching troughs provided, and a new foundation put 
under the hatchery building. As this work could be done satisfac- 
torily only in the summer months, it was necessary to suspend fish- 
cultural work for the season. 

AFOGNAK, 

Out of the 79,178,000 red-salmon eggs taken at the Afognak station 
in 1919, a shipment of 7,000,000 eyed eggs was made to the Bureau’s 
station at Quinault, Wash., and another of 3,000,000 to the Oregon 
State hatchery at Bonneville. From the eggs remaining there were 
hatched and liberated in Afognak Lake 61,524,000 fry. The loss was 
7,654,000 eggs and fry, or approximately 9.6 per cent. 

In 1920 a total of 62,300,000 red-salmon eggs was collected by Sep- 
tember 24. Spawn taking was stopped at that time by high water, 
which damaged the retaining racks and allowed the escape of all un- 
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spawned salmon, thus materialy affecting the possible take of eggs. 
The run of salmon was reported as being equal to that of 1919, or 
sufficient to have yielded a quantity of eggs far in excess of the 
capacity of the hatchery. 

FORTMANN, 

The Alaska Packers Association operated the hatchery at Heck- 
man Lake, on Revillagigedo Island, as heretofore. In 1919 a collec- 
tion of 18,420,000 red-salmon eggs was made, from which 17,070,000 
fry were hatched and planted in the Naha stream system. The loss 
during incubation was 1,850,000, or approximately 7.3 per cent. 
Egg collecting in 1920 began September 4 and ended November 11. 

In that time 18,240,000 red-salmon eggs were obtained. In addition 
360,000 humpback-salmon eggs were also taken. 

QUADRA. 

The Quadra hatchery on Hugh Smith Lake is owned by the North- 
western Fisheries Co. Out of the 11,710,000 red-salmon eggs taken 
in 1919, there were hatched and liberated 11,857,000 fry, the loss 
being 353,000, or 3 per cent. 
Egg taking in 1920 began August 5 and ended October 28, resulting 

in a collection of 19,450,000, an increase of more than 71 per cent over 
1919. 

JUNEAU. 

The Alaska Territorial Fish Commission operates a hatchery in a 
rented building at Juneau. The plant appears to be modern and is 
equipped with concrete troughs. No ponds, however, are available 
for rearing purposes. The commission began this work in 1919, and 
in 1920 the capacity of the hatchery was enlarged to handle 10,000,000 
salmon eggs. 

In 1919 the commission reported the collection of salmon eggs as 
follows: Cohos, 10,540,000; chums, 3,425,000; and humpback, 890,- 
000—a. total of 14,855,000. Of the resulting product, 6,815,000 were 
distributed as eyed eggs and 5,250,000 as for ized eges, while 2,110,- 
000 were distributed as fry. The loss in eyeing and hatching was 
680,000. The distributions occurred in waters on Admiralty and 
Baranof Islands and streams on the mainland in the Juneau region. 

In 1920 the commission reported a collection of 17,020,000 salmon 
eggs, of which 6,460,000 were cohos, 5,250,000 chums, 4,640,000 hump- 
backs, and 670,000 reds. Of these, irrespective of species, 4,885,000 
were planted as eyed eggs, 6,500,000 as fertilized eggs, and 2,919,000 
were distributed as fry. The loss of eggs held through the period 
of incubation was 846,000, or a little more than 8 per cent. By 
species, these distributions were cohos, 5,730,000; chums, 5,000,000 ; 
humpbacks, 3,410,000; and reds, 184,000. The fry remaining in the 
hatchery totaled 1,900,000. 

GENERAL STATISTICS OF THE FISHERIES IN 1920. 

The total investment in the fisheries of Alaska in 1920 was $70,- 
986,221, or $3,195,339 less than in 1919. Approximately 89 per cent 



ALASKA FISHERY AND FUR-SEAL INDUSTRIES, 1920. 45 

of this amount was invested in the salmon industry. Employment 
was given to 27,482 persons or 1,052 less than in 1919. The total 
value of the products in 1920 was $41,492,124, a decrease of $8,789,- 
940, or approximately 174 per cent. The important factor in this 
reduced production was the smaller pack of salmon in southeast 
Alaska. 

SUMMARY OF INVESTMENTS IN THE FISHERIES OF ALASKA IN 1920. 

Southeast | Central Western r Industries. AUasica | WEE Anaalea Total. 

SSHETEL OME CANIN Pxatere sa alana eae ale se eeieseo ae ac esen a= =a $30, 153, me $14,058, 952 |$18, 337,977 | $62,550, 727 
SIO ENT -GUNI NP oe terete ieiniarc ais(oinie'oin onmieiemiaieiein)=leiwisio wines OE sy SR 213, 632 
BAUM OM DOIN Ss sone cectace cen cclciie seme “eeidereineeeecces 9, 300 560 288, 321 298, 681 
Dat DMGNVASAl UN Pee comatose coe te Costinemcceeeent soe| esencenncocs|baclemsimmnisaic 45, 232 45, 232 
SENET Vere) oN) a)(079 (CS BR rs eg ee a a BIOTI2)) || serammaccecelensececae cea 375, 127 
Halibut fishery......... eee ae cise n an neie nie smote tects PANE O FN es 505 sor coos Meas oe apne 2, 270, 722 
18 GiB Gnas soc coe dee opne ee ocoSese ees ceredoebec 443, 346 949, 006 4, 260 1,396, 612 
Og! STIG TATE 6 Saas OBESE acon ons SSB Geer Bnet Ger Bec DAecce Heaosns sane 1,639, 453 418, 275 2; 057, 728 
WUBI GRE On yee hs ccs Someta Pete na cace Serie ane steels 535, 709 88,904 | 1,076,297 il, 700, 910 
WHUt. UG UT Bobs 6 SS GH SS Sop CUO ICO SE SU SOE ee eee eee 550 200! |sssascccs ces 750 
Shirl mp BH OLyes | Ceasasc ss sesesec act ce ees cicce ose cacecs CORT) Gasccpssceca bcecbseescs 76, 100 

ANGIE OEE nn Se ee ae eee 34,078, 784 | 16,737,075 | 20,170,362 | 70, 986, 221 

SUMMARY OF PERSONS ENGAGED IN THE FISHERIES OF ALASKA IN 1920. 

Southeast) Central | Western Total 
Races. Alaska. | Alaska. | Alaska. 

6,629 | 3,648 5,775 16,052 
2,442 | 874 417 3, 733 
1,115 563 691 2, 369 
1,071 | 273 101 1,445 

862 | 358 367 1,587 
278 174 M227 1,679 
24 | 53 230 307 

184 | 19 | 107 310 

Bay 7 [ag ty occ ay eV ay a ee ey ee | 12,605 5, 962 8,915 27,482 

SUMMARY OF PRODUCTS OF THE ALASKAN FISHERIES IN 1920. 

| 

Products. Quantity. Value. 

Salmon: | 
(QIN Tet aaron COC AERC ROC DER OC RECC CHORE aa one ne Soria c Becerra cases..| 4,429,463 | $35,602, 800 
(META CCHOR eee Rees cm eraeeee cic cise = Seat nee tee he cme cee pounds 1, 857, 800 364, 219 
Lida 2 os DEM aah SS eee ee ees No ee eee dA ee Ree oe aE eee eee Se SS to) 964, 400 104, 873 
TONG Te 2 RE Se Se eee ees Cer ee eee eran neh. Senne Sota do 1,916, 595 161, 143 
ese a CS REE CES RSE CREP ET Oy) Op ak ee do 3, 248, O81 263, 264 
DN yiSAit Gd bee sen Seteie ee rere Sel cote el cstante actos twat do 224, 840 37, 535 
MOrvedtand smoked sereter se eccee oo seer nae cee ockcatte seeec meee ceee do.. 20, 000 3, 2 
Van LOGUCHS TOLL eee eee eS be REX S Sore. 24D. SLA eee gallons. . 39, 052 16,370 
By-Products: fenudlizen ee =o. -eh 22005 2. Beans oa Sae eee pounds..| 1,778,000 88, 382 

Halibut: 
LG OOS 5 Ease 528 Samet e ann Bee. sae eee See eee ne eee eee do....| 7,506,763 1, 034, 380 
HDA 5) Da oie Sees es tI 4 San ee A es rae a Se eesicae do....| 7,788,017 692, 343 
aie eae epee oan OT ek 1 Re ee re AS: dois. 720 75 

Herring: 
Canned, l-pound cans....... Ee Dae arc Sa ee ea ae Fe See ER a ae nee cases. . 3, 602 28, 980 
(Dest niaio) 20a Ee ee ee ee re. ro debe ps seaenae pounds. . 2, 400 105 
INE PS FLORID AT Les eee eee nee eee 8 Ne oe ee nec een eee mer do....| 1,559, 100 21, 167 
[NTO7ensiOr alte | aan ae PEO E Sei Ee Ses Se Le: do....| 2,525, 700 20, 027 
IRaCR led SO COUCHICUEG see E yr asce ce ote cs oon hee me yy Sem os a5 ce do.. 8, 223, 490 490, 485 
pickled: spiced s+ -sssaew se dase Seka seo. ote JM Se eee en 2) do 8,000 400 
Pickled, OL WEP IST CHO Ue ee ee Ne oe een hdd ae eee een eee do 344, 619 22, 199 
RORULLIZ ILS eee ee ee ee ee eee. oe oe eee ee ane ee A do 6, 078, 000 316, 161 

MW oeoo Stender Econ Gnne:< GaoabEe ordee Sasccs ac Rose aor eee bpeas gallons 681, 067 | 404, 090 
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SUMMARY OF PRODUCTS OF THE ALASKAN FISHERIES IN 1920—Continued. 

Products. Quantity. | Value. 

Cod: 
Dryisalted se caja. gertele eee aise ve ce Ree eee eee eee ae ceeys pounds. .| 10, 837, 321 $932, 110 
PACK CGS 2s cece tats eae ae SI see ee er ey ae a do....| 1,895,638 181, 647 
Mreghn: Seb Aas BaF SG oe. aks a SE EE ial ee dosere 565 23 
Stockfisht ence enone sce ae Fy SN ko ee RN ere ate eee dozs5- 12,775 2,300 
Tonguesicss: 0 Sees we DI Ni ae See one abe eer min gue ah Selena dome 17, 600 1,384 

Whales: 
Oil A? sage eiisecte ene HURL Sa acon ao eae OS ee eee ener Meme gallons. . 765, 309 304, 256 
iS sto) ota sa) LAAs oe eee ee tn caer Py SEIS ade, Mel Se ete es aes doss= 343, 611 131, 783 
Hertilizen mea Gece). cee eee ne ee ne eee ee nies pounds. . 2, 436, 000 101, 105 
Wertilizors bones. 6 .S5ckecn. 6 eum eat Bod eissienieiaeciass doses 754, 000 18, 815 
ONO rennet Seea Been cease eae eos See eae roe eee eae dozens 17, 484 6, 118 

JAG) eh pate cari ae Nene eae aened AN ay eh atl, S Jae Sas Ba Ae Sto ae el Fee doze. 750 2 
Clamishose 26 sate SS ie see Ee ae ee ne Dm OIE eas aa cases... 6, 833 46, 812 
Trout 

Canned 3-36: 232 Sac Sader soe esas ge Sets Seco ek ae Geel cece dos. 470 2,384 
reshian ditrOzeneee ere - ea eee ae ee seats Jesse ein ceceeene pounds... es 470 11, 128 
Pickled : douse: 150 

Sabletishwae yates Se Are eo ee Oo oe Ree Sek ee ete ee nai ea Ge ceey yates Lome 28, 544 
Crabs: 

@amn Ode sess FE a5 ee 0 SEU Mes ata eves ey eee Nee peae cases 1,050 
Bresh i525 55-0: 690 

Shrimps -sge5-osesecee d 49, 123 
Miscellaneous fresh fish 229 

Total 141, 492, 124 

' These figures represent the value of the manufactured product. It is estimated that the value of the 
catch to the fishermen is approximately $12,000,000. 

SALMON INDUSTRY. 

The most prominent features of the salmon industry growing out 
of the operations of 1920 are (1) the continued falling off in the 
catch of salmon in southeast Alaska and (2) the increase in pro- 
duction in both central and western Alaska. But the catch of 
salmon in any district may not be a sufficient indicator of the condi- 
tion of the fisheries therein unless considered in connection with the 
character of fishing activities, the amount of gear used, length of 
season, and the intensiveness of operations. Nor can an accurate 
analysis of the condition of the fisheries be made until the position 
and influence of these factors are determined; and even then there 
are other factors of less prominence which may have an important 
bearing on the question, as, for instance, the application of restric- 
tive measures designed to afford more prcetection to the runs of 
salmon. 

Consideration of certain pack figures in the southeastern district 
for a number of years back may be of interest. From 1912 to and 
including 1920 the pack of canned salmon in southeast Alaska did 
not vary “markedly, except from 1916 to 1917 and from 1919 to 1920. 
The first of these movements was upward, with an increase of more 
than 1,000,000 cases in 1917; the second marked change occured in 
1920, when there was a decrease of almost 900,000 cases from the 
previous year. In the three seasons of 1917, 1918, and 1919 the 
production of salmon in southeast Alaska reached its peak. In 1920 
the production may be considered as normal, upon the basis of the 
general average pack for a series of years, and was not exceeded in 
the period from 1910 to 1916, inclusive, except in 1915. 

In central Alaska there was an increase in the pack of all species 
of salmon except chums, and the total catch of salmon in that dis- 
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trict in 1920 has been exceeded but once, and then in 1918, when the 
necessities of war seemed to demand the largest possible output. 

Results in the Bristol Bay district of western Alaska show an 
improvement over 1919. To a large extent the increased pack was 
due to a much larger run of salmon in the Port Moller region than 
for several years. The pack in other parts of western Alaska, par- 
ticularly the Yukon and Kuskokwim Rivers, was less than in 1919. 

SALMON CATCH AND FORMS OF GEAR. 

Approximately 99 per cent of the commercial catch of salmon in 
Alaska in 1920 was made by seines, gill nets, and pound nets, while 
less than 1 per cent was taken with dip nets, lines, and wheels. Rec- 
ords show that 712 seines were used in 1920, the total length of which 
was 117,111 fathoms. This is 88 less than the number operated in 
1919, and a decrease of 20,173 fathoms in the total length of seines. 
Of the number used, southeast Alaska was credited with 510, central 
Alaska with 189, and western Alaska with 13. There were 88,013 
fathoms of seine webbing used in southeast Alaska, and the average 
length of each seine was 172 fathoms; in central Alaska 25,698 
fathoms were used, the average per seine being 136 fathoms; in 
western Alaska 3,400 fathoms were operated, with an average of 261 
fathoms per seine. 

Statistics show that 4,597 gill nets, having a total length of 475,214 
fathoms, were used in the salmon fisheries of Alaska in 1920. Of this 
number, 351 nets, or 41,780 fathoms of webbing, were used in south- 
east Alaska; 1,469 nets, or 89,217 fathoms, were used in central 
Alaska; and 2,777 nets, or 344,217 fathoms, were operated in western 
Alaska. This is an increase of 477 gill nets, or 15,277 fathoms, over 
the number used in 1919, when 4,120 nets, or 459,937 fathoms of 
webbing, were operated. 

Statistics also show that 653 pound nets were operated in the 
salmon industry in 1920, as compared with 630 in 1919. There were 
445 driven traps, a decrease of 39, and 208 floating traps, an increase 
of 62. Southeast Alaska leads with 287 driven traps, 14 less than in 
1919, and 197 floating traps, an increase of 54 over the number used 
in the preceding season; central Alaska had 150 driven and 11 float- 
ing traps, which was, respectively, 22 less and 8 more than the 
number used in 1919; western Alaska had 8 driven traps, or 3 less 
than in 1919. The rapidly increasing use of floating traps in south- 
east and central Alaska and the decreasing use of pile traps in all 
districts are noteworthy developments of the year. 

Considering Alaska as a whole, the number of fathoms of seines 
used in 1920 was approximately 15 per cent less than in 1919; there 
was an increase of 3 per cent in the number of fathoms of gill nets 
and 3% per cent increase in the number of pound nets operated in 1920 
over that of 1919. 

Of the total catch of salmon in 1920, seines took 26% per cent, gill 
nets approximately 20 per cent, and pound nets approximately 53 per 
cent. In 1919 the catch by apparatus was: Seines 36 per cent, gill 
nets 19 per cent, and pound nets 42 per cent. The change in 1920 was 
a decrease in catch by seines of 9$ per cent and an increase by gill 
nets of 1 per cent and by pound nets of 11 per cent. The following 
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table shows the proportionate catch by districts according to the 
principal kinds of apparatus: 

PERCENTAGE OF SALMON CauGHT IN HacH ALASKA DISTRICT, BY PRINCIPAL 
ForMS oF APPARATUS. 

Southeast Alaska. Central Alaska. Western Alaska. 

Apparatus. 

1919 1920 1919 1920 1919 1920 

. Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
DOINGS aeons ees oe ae eee yee eee 46 30 31 34 3 
ound metstepes- ses oeeene Ure er es 49 66 50 59 4 8 
Gallet SS a8 252 see sear ae eee ee 2 2 18 U 92 86 

In 1920 the production of salmon in Alaska was 65,080,539 as com- 
pared with 58,172,665 in 1919, an increase of approximately 12 per 
cent. The decrease in southeastern Alaska was 6,446,220, or a little 
more than 16 per cent. In central Alaska there was an increase of 
9,836,712, or approximately 101 per cent; in the western district the 
increase was 3,017,382, or approximately 40 per cent. The striking 
development of the season was the large catch of salmon in central 
Alaska, it being next to the largest ever recorded for that district, 
the catch of 1918 alone exceeding it. Considering Alaska as a whole, 
the 1920 catch shows that in comparison with that of 1919, cohos 
decreased 538,987, chums decreased 2,065,483, humpbacks increased 
6,217,635, kings decreased 192,525, and reds increased 3,487,194. 

SALMON TAKEN IN 1920, By APPARATUS AND SPECIES, FOR HACH GEOGRAPHIC 
SECTION OF ALASKA, 

Southeast Central Western Total. 
Apparatus and species. Alaska. Alaska. Alaska. 

Seines: 
Coho orsilver=s-eeesse eee See eee Bo Saag ye 284, 106 85, 014 2, 790 371, 910 
Chumforicetase saan Ge AE aes Ce 4, 264, 032 308, 537 3,622 | 4,576, 191 
Humpback, orp like facets oeelteel ae ne eee eae 4,618,516, |) 4) 362; 069)|<- 2. -2sce 8, 980, 585 
Kine SOMS PIN Ges see ce smesoce eae tom aaa ee eee 6, 540 2, 187 8, 257 16, 984 
ROO) OF SOCKOY.C= pasate eset ease eee Sone eee 795,631 | 1, 864, 565 761, 682 3, 421, 878 

Totalees sosads dove tee sees Uh Shetek ee wh one 9, 968, 825 | 6, 622, 372 776, 351 | 17, 367, 548 

Gill nets: 
Gohoworisilweresyet asice see ce oe ee | 163, 521 130, 211 160, 125 453, 857 
Chum yoriketassssace se see pce nae eee eee | 60, 243 6, 002 581, 470 647, 715 
Humpback, or pink... ... See Bed See eps ae 73, 898 74, 940 937, 335 1, 086, 173 
Kaine OF SPHMN PA. 5. c.02 cis ecaae see eee 60, 295 22, 320 189, 252 271, 867 
RGA OLSOCKEY Ot sec me toe eee eee 392, 882 | 1,113,349 | 8,787,947 | 10, 294, 178 

A D0) te ees AGO Ge wus undue seeuEdudas seas 750, 839 | 1,346, 822 | 10,656,129 | 12, 753, 790 

Pound nets: 
Coho orisil Vers. ee es ae eS eee ee 552, 972 445, 828 6, 380 1, 005, 180 
Chum sor keta sa2cahs ese se oe oe ee eee 3, 684, 559 | 1, 163, 062 42, 110 4, 889, 731 
irom pbackonpinkeeseeace see eae eee eee eee 16, 232, 881 | 5, 546, 058 266, 914 | 22, 045, 853 
Kanes Or spring. .-..- ose. SO ee isis Be ee ee pea 54, 080 48, 550 11, 816 114, 446 
Redsor sockeye 25-620 a= -p ese sceeeeeeee Hore 1, 441, 224 | 4, 268, 363 649, 867 6, 359, 454 

TN ba SAE 8 9 ie 54 4 fn lk oe | 21, 965,716 | 11, 471, 861 | 977, 087 | 34, 414, 664 

Lines: : | 
Cohojonsilyenars <<.-ete. asoce eee eee AAO ace yore aes |e ae eee 44,710 
King, or spring........ Ed aL oa ee a fe abe rrigN| cas Pen aK Nin) im | 366,510 

Motels seesmeete re celta man rar pee Be ith SS 8 AT 1220) | 2 a ote eee oe alee ee aes | 411, 220 
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SALMON TAKEN IN 1920, By APPARATUS AND Species, FOR EACH GEOGRAPHIC 

Section or ALASKA—Continued. 

; ~ me 
Apparatus and species. oes uel 4 ee Total. 

Dip nets: 
Gah Or Sil voteerat eee aaa nicein annnjass oon anes ome | seeenn's cen D5 20D sce oe ewes 15, 202 

Ra POF SPIN P oe se coe «ic nese cele wee cscienenae wee sens mn sesie DOO) eae sesso 3 5, 660 

ERGOT SUCK OY Bases nae an cece sete cove ccmaccwcemalines<sinaacten 1 b-50 5s} ees 112, 415 

TE 2 Osta GSS SOE ce ee eee {= omaeitacnkscits 133; 27 Wi. 2.2: Ets 133, 277 

WGHISsn NWI OL KOtQcsaccectcce cece cme matescescceer AO ems es ig pe Se re 40 

Total: 
WOO MOLISHIV OD ac cee acerca eieisiciere Me atrraicie stm ainia s mreinte 1, 045, 309 676, 255 169, 295 1, 890, 859 

Obunmion Ketan sob ieee cen osc ec see cane teeeecs 8, 008, 874 | 1, 477, 601 627, 202 | °10, 113, 677 
TOM DAGK: OF PIMC een mint Sete cine ye n(ele min me 20, 925, 295 | 9, 983, 067 | 1, 204, 249 | 32, 112, 611 

INP HOE SPMD Pease tae victelats siete cinln(='= wialatev cimiclom a 487, 425 78, 717 209, 325 775, 467 

Rad Ol SOCKOY Or. asapeewieaise © fas sacs © taetie ofa arein was 2,629, 737 | 7,358, 692 | 10,199, 496 | 20, 187, 925 

(Grarditotale so -eea see te eee ons toe 33, 096, 640 | 19, 574, 332 | 12,409,567 | 65, 080, 539 

SALMON CANNING. 

CHANGES IN CANNERIES. 

Three changes occurred in the ownership of canneries in Alaska 
in 1920. The plant of the Tee Harbor Packing Co., at Tee Harbor, 
was purchased by the Alaska Pacific Fisheries; the Pavlof Harbor 
Packing Co. acquired the cannery of the Alaska Packing & Navi- 
gation Co. at Pavlof Harbor; the Tenakee Fisheries Co. trans- 
ferred its plant at Tenakee to the Standard Salmon Packers (Inc.) ; 
and the Sockeye Salmon Co. leased its cannery on isanotski Strait 
to P. E. Harris & Co. The Everett Packing Co. operated its can- 
nery at Herendeen Bay in the interest of the Herendeen Bay Con- 
solidated Canneries. The Thlinket Packing Co. changed its name 
to the Thlinket Packing Corporation. 

NEW CANNERIES.* 

There were 16 new salmon canneries in Alaska in 1920, 8 of which 
were opened and operated in southeast Alaska. 

In the central district seven new canneries were operated in 1920. 
In western Alaska one new cannery, which had been constructed 

by the Alaska Packers Association in 1919, was put in operation 
in 1920. 

In addition to these plants Robert J. Peratovich put up a small 
pack by hand at Bayview, Prince of Wales Island, and W. J. O’Con- 
nor packed a few cases on the Yukon River delta. 

CANNERIES NOT OPERATED. 

There were 10 idle canneries in Alaska in 1920, of which 5 were 
in southeast Alaska, 2 in central, and 3 in western Alaska. The 

cannery of the Fidalgo Island Packing Co., at Herendeen Bay, was 

1 New canneries are indicated by an asterisk (*) in the table on page 50. 

54777 °“—21——4 
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dismantled and will not be operated again. The inactive plants 
were owned and located as follows: 

Alaska “Mish C022 = ate Sine SS ee ee eee Waterfall. 
Gape Hanshaw Hish> Geebacking) Cow Ginc:) == =s==s2=—=— Cape Fanshaw. 
Columbia: Salmon Comt2e2s. 2. eee See ee Craig. 
Southern’ AlaskasCannine:@0222 = eee Quadra Bay. 

Hunter Bay. 
INorthwesternshisheriesi@ oo = = se ee ee ee Orea. 

Seldovia. 
INelSonsIa SOOme AC Kim 25 C Oe ee ee ee nee Nelson Lagoon. 
Phoenix Packing. Col 2! ee Blerendeem monte 
Midmonte Sune backing, (© Ossie sn eset eee ee Kotzebue Sound. 

TOTAL CANNERTES OPERATED. 

There were 146 salmon canneries operated in Alaska in 1920, as 
compared with 134 in 1919, of which 82 were located in southeast 
Alaska, 36 in central Alaska, and 28 in western Alaska. This is an 
increase of six in both the southeastern and central districts, while 
the number in western Alaska remains unchanged. 

CoMPANIES CANNING SALMON IN ALASKA, NUMBER AND LOCATION OF CANNERIES 
OPERATED, AND NUMBER OF PouND NETS OWNED By EHAcH, 1920. 

[New canneries indicated by (*).] 

Canneries. 

Pound 
Company. nets: 

eaeey Location. 

Southeast Alaska: : 
AUNSWOnt b= uni COnasee aeceneter aes eee eee 1) Ie Floating *o5.5<.<(-)-2e- cle a= t-e eeeeene 
Alaska Herring a Sardine! COL: ee. 5-5-2 eee cee |" Port: Walter’. S-3--e cece 120 

Chomley .o.32 kgs. 3ss eee 29 
‘Adaska Pacific Hisheries. a4. pee: seca cee eeten ace 3: |; Dee Harbor. - 25-22 55---2eee 316 

Mes /B ayers - pees st eens 413 

Alaska Packers Association.............-.2.+ce00eee+- 2 anes a 0 ee ede 
Alaska Salmon & Herring Packers...-.....--.1--------- 1 DYVCC o< jassee Ocoee cee Renee | eee 

Alaska Sanitary Packing Co........2.-2.20+002-2000+1+4 | 2 wenealt oc Seem 3 
Alaska Unionstisheriesi(imes) #22 s2=-s-esee sss s= Bae | 1°) Port) Conclusion 4-22 o===—5|=seeeeee 
MmepicanvPacking Comas.<- 2522 eee. ones eee ners 1 . UN eas. = 255-5 SS 7 

. aa Kasa@ane= S255. Soeeeee soe 7 
Anacortes Fisheries Co 2 eee Pei oe hate Saal 3 

Annette Island Packing Co 1 | Metlakatlacs 22225: pees pare 7 
Astoria & Puget Sound Canning Co 1) | SExcunsioninilet= 4 s5s—eeeee 312 
Auk Bay Salmon Canning Co Po) Auk Bay oe: 225.5 222s5 2acee® 6 
‘Baranol Packing Comse: dissects saeeee ee 1 | Red Bluff Bay 
RACE Barnes Come et eases eras se se teeter eee eee see 1 "hake Bay occo:2-. eee sepeeeee 1 
Beauclaire Packing Co 1) Port Beauclere 12222 2-25 2 
Beesle Packing Cos. 00. 2a vesaeseene 5obe eee ate see ee cee { | Ketchikan’... 22-2-.ese- = 85 
Burnett Inlet Packing Co...... a bie ee ee os eee Meee ee 1 | Burnett Inlet..-...-.-- burns 96 
Cape FlatteryPisheries (C05 «2: .see8 be... Ssceet ee cee 1,| Ploating *5.~ =... 2255 555s4aeee eee 
Johny li. Carlsonigs COss -sac-n = S-esoacie seen ee ees 1) Auk Bay. oss oo- = oemeet 95 
Chilkat Packing Co? cee Soc aoc.) 22 Pe OSS esas eee ee i | Haines #232 se. eee eee 91 
Columbia|Salmon) Cosesec ee ye-ce ee eae oa one eee 1 conse Inlet= <2 sste22ceeoe 88 

1 1 or PMY 22252 4..39fose see 98 
Deep Sea Salmon Co. . ....-.-----------+-++--2+-+22+++- 2 Nee Althorp: ):22....2esuene 925 
Dougiasisland Packirie; Cosseseeseceussseeaeeaseees see 1. | Douglas:s. 225.i2. .2esseeeeee leceperee 

; eae Wetchikan =a. s=. eee eee } 712 Fidalgo Island Packing Co........-.---2--------eeeee-+- 2 {Baler Ber. 0) eee 
Georzeiinleieacking Co: 428 2. asa Soe eee eee eee eee 1. | ‘George Inlet.....- 220. 223-25 2 
ainesvPacking CO. 2 a:b seas oc nse eee pec e eee 1, | LetinkofCove.. - -2522-2. -223/342-55-- 
Pie arris Qs CO's ac os sce sansa en yee ceee eee ee eee 1.| Hawk Inletii¢..:-.-2seeesee | 1019 

: : Hidden/Inletes 5.2032 e rece 35 Hidden Inlet Canning Co.-........-..- = Ee ee 2 Fie d Bags. a ee | 4 

Hood Bayrhackine Cols se ase eee ae eene enone eee ee 1° | HoodtBay.. < 2o2. 2252s sees tocar 

1Seventeen floating. 4 Hight floating. 7 One floating. 9 All floating. 
2 Four floating. 5 Six floating. 8 Two floating. 10 Nine floating. 
3 Three floating 6 Seven floating. 
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CoMPANIES CANNING SALMON IN ALASKA, NUMBER AND LOCATION OF CANNERIES 
OPERATED, AND NUMBER OF PouND Nets OwNnep By Eacnu, 1920—Continued. 

————————————— 

Company. 

Southeast Alaska—Continued. 

18 Korerals 1 pl of: els ba -3k C/o) inten USA gr ao 

CER VIENETIIITIONCOUA cece ook eet te os 6 ln aca ccwiaele 

eATHeerPEACKING COS, teen tae se sehr we ctece whine eee earcts 
MetchikanirackingiCors sceietda- 53sec sector nec cst 

hibby, MeNeill'é& Libby -.--.2.- 22.2.2 220. micneenseee 

Marathon Fishing & Packing Co 
Mount Baker Packing Co........-...- 
Mountain Point Packing Co.............. 
UTI EC RIN CO se se aeoieic ea wes te cise eis 
CGO n Te MVEES Gr OO sea anese Selo tees ance osc oas clceaweee 
Northern Packing (Co: imes)=2 cit bees ab ole ete wc cae 
North Pacific Trading & Packing Co...........-.------- 

Nortiwestern:HiShEricS CO! is. siscminiee a scccs oaiecces aces 

iNevesisiand Packing Coras.sacect «des cccencccnncceane 
Olympic -Wisheries! Coss8 -stete Ss ei hce wes gasinBecewe sc 
Pacific American, WiSHCNIES sets Noe doo cone oe enone eae 
Pavlot Harbor Pb ACkineiCOse tanec S-- mc cee ee tance 

Petersburg Packing Corporation...............-.------- 

RemtiwWarde PackinpiCo) senes nce} s0cjsee~ oo etcnniyceate 
PureWood Wish Cons stared. bic. okocd oe ecadencccue 

Southern Alaska Canning Co. ...................-2---0- 

Standard Salmon Packers (Inc.)..........-...........- 
Starncollinsonbacking Cosco... s-ccceneee ete cues 
SlralioreACkIne Cts 4 isasccc2 = seca = sees sane e nanos 
MEU ROUL ATIC ints tai mtn Sa crcinieieraieiciasnic ocaisnciasls\ee cee coceeels 
DUORNYAP ome Packing CO... 2 cs: scce cee ccccscetecess 
PywilsArphar: Crosby Gols see efeenomten Seecen acces fo seee © 
Thlinket Packing Corporation ..............2-....25.-.- 
odashackin pe! Coro as tcc ose cnctem sa deccee ssa 2st eee 
Wirions Bay Wisheries!\ Cons «a. pans see oe acee oc acceece. 
Wardisi@ove Packing!Cond. co: cccs dadaccetasodsedesdoces 

Central Alaska: 

Alaskas PACKORS sASSOGIRGIONS > eso. = scabene nee eee 

Alaska Sea Food Co...... aiareisielstare miaia’a plala Senecio cleee 
Alitakee ackin e CONS sscemadcrseckeeeeaneeeeeceeeoen 
IATCHIGUPACKIN COLE Peace «aoe Se tcl veins ame ee seo nese 
BAIN pMa re PisheriesiGoes “fi2i Nec ee See eee een ee 
@anoe' Pass, Packing Coss sash 2 so Aes ee 
Warhisleshackine COs sas ct a cores caine woos enue seek sedated 
Sentral Alaska sPishenes!) 724 -ebl io. eae et ck 

Copper River Packing Co 
HVA RIVer Packing OOs ties «<p ia-<0's 4 --< <n Sse boeee 
ae Tsland ee ACkinge OU. sce aceon cece e oemeecee 
(ek pel armisids (Coe costes. concat cw saoeseeceesssoncsee 

FERVOUR Oe tn sane ence Sen oe ee 
PROG ABYPAGKING)| CO site seca cio oe cde oe owe bee pemebaaae see 
NGA Sk ISHONES IC OMe. — Soe sac isc oe weit ew ceiqne coe 
INGHMPPACKING Corees se Penta sss suki ates oeee 
King Salmon 
mibby MeNeitar iby ses te os sk ae 
Mp oR Maideli: 40s Aebeoked Boca sc. Jos retrtasd aoe 

1 One floating. 3 All floating. 
2 Five floating. 4 Four floating. 

Canneries. 

-ound 
, nets, 
eae Location. | 

2 Gambier Bayec-<-.- 3-2 52-<. 115 
l\oonahise sd2203s5.2 23564 213 

2 {Boo arbO0ncns-c ns tao e ne 6 
COW EDRs. deca ere tee ns aoe 3 

I Wisarhneenec ced. oo ose. ace 5 
1 kwetehikant.2.4. 252 aaa eres 2 
9 Sever IAT Ore teen eee 18 

VYakutats. soeteie eos cee 
1 | Cape Fanshaw.........-.-..- 83 
i wloatimg oa fo? Se eA Sle cee soe 
1.| Wrangell Narrows. ...-.----|.)...... 
Tal Wloating es". 2.22255. yack eee 
Ti (Chatham tse. 6 wo secescs vccas 110 
Di MINCAU Sete nace een eects teen 
1 .|) Rolawalcss2s5 5% tothe 3] 

Dindas Bayne. Jaceceescces 59 
4 Quadrate so2 ee ee ee iy 

ROE OING= sas eetaces ne eee 47 
Santa AT a: cucce certian oscar tae see oe 
Steamboat Bay.2 aise ee 
Mloating.) 2-24 set he 
Excursion Inlet ........-..-. 613 
Pavlotelarborse scone ott eee 

{Petersburg aw sheossesecact se 613 
Washington Bay.......--... 69 
BointiwWardese: sce esse. 

RRR Re Re RR NR BR RRR RRR DOR RRR 

~ 

Ft te fet fet tft et et et et tt et et et 

{pig Portswalters o(s- Seb. See 
Roseilnletr\sedecse- saree 5 

Moirs|Sound =o sae | 
Skowl Arms 052 2o. cco eacee. 
Wrangell Narrows*...--.--- 
Ketchikan == sctac seaccceccen 8 
oceans island ae seeeesse see ue 
Bune Baye eeesseee see saee | 1 
d Wer a Fee Sheree ae nee 75 
Wmion Baye. ossss8- = nee 5-= 5 

3 

6 
4 
4 

Ward Covez=. 22.252 522: 

Arsen Bays. 2 -aciec cece a. [at $2 352 
Pom Wihitshede- 2. ss 74 
WAZ; BAVaer steers cece ose 4 
BneglisheBayees se heores <hte Meey ae 
vans Island)*. 2 2.42.5... | 
Shepard) Point: 2-2... 0. | 
Cordovaie? 25s eb ion hs oe 
DriersBays: sey eens seeks 
Chignik 
MeClurerBay--..:..-2-.-.-.- 
TUVARARIVEE ss SSS lh oe cee las ase : 
Port Graham 2... -.5...-2.- 

Berne River. ses Gsi22: 
IMO Ss S35 fo ace cosdate sees 

_ 

PI SOTCANNIOU. sa. sce ctecccess— ul) 3 

5 Six floating. 
6 Three floating. 

7 Two floating. 
8 Twelve floating. 
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CoMPANIES CANNING SALMON IN ALASKA, NUMBER AND LOCATION OF CANNERIES 
OPERATED, AND NUMBER OF Pounp Nets Ownep By Eacu, 1920—Continued. 

Canneries. 

Pound 
Company. nets. 

ae Na Location. 

Central Alaska—Continued. 
Chignilk 50.25 scesen geese 4 

Northwesternunish eries| Cosemece er eee see etter 3 {sca Dee te REN Sepeneee 6 14 
Wryak - 32200220) s-eta see ace eee 

Pacific American Fisheries.........2......--2---+---++- 2 ieee Ganee “2 ae ul 
iRioneer backing) Conc heehee crise cee meret em eremaee | Cordova 52 easa eee eae 7 
San Juan) Wishino & PackingiC ose sce -a2eeeee eee 1 | Seward: 2. 232sc% segeeeeeee 2 
Shumagin’Packinp Cos-seese see asehe eee cae eee 1 | ‘Squaw Harbors 22. ee eeeee) 6 
SuntiiPackin se Con eek see cee ioe eect aesione ese 1 EChisikelslande = s2ee-e- eee | 2 
WaldezsPacking| COs sae he ane p eee soe ce aac eel enecre 1.,|( Waldez.2 25898 epee 15 
Seldovia Cannin ei Come eaaces see eetee ee eese eee eens | Seldovia* sscseena-e eee eee 3 

Western Alaska: 
} Kevichak Riverl(2)2- 2222 se-s|-eeeeeee 

Naknek-River (3) i2s-scess|eneeeeee 
Alaska PackersvASsociationieeseee= nee eeeceeceeeeeseree 9 |;Nushagak River (2).....---- 1 

Ugaguk Rivers -- > 2 ---s-e=-|seeeeee 
Wigashik Rivertoe -—- eoeeeee | aeeeeees 

Alaska-Portland Packers’ Association. -..-.....-..-.---- 2 earner ee [eee 3 

‘Alaska: Salmon C0). esse cise eee soos seeeene ese | 1). Wood River siti -ae..ee cee: sete 
IBristol-Bayehackine Cosseemecemes ce cerec or seeecteeeeee 1 ||) Kevichak-Rivers22-s.o- = seals eee 
Carlisle;Packing' Conse si cen eee ne eee cance ae seer 1) Kewiguike Slowgh 22s. aces jets 
Columbia River Packers’ Association.........--.---.--- | Nushagak Bay2o.2: 826 seen lene eee 
Hyverett Packing, COs. = bsAacesereses seme nee see eee i | Herendeen Bayes eee seeeeeee 

Wkuk scccee o2 see sae sence Ree eee 
Hn Bay ze ae ee LOS 

F F F Tnbbyiville s2< <5 seiaeese eee tater Inbby; McNeilliqahibpyeecee---eceercs sso eeeeieeseceee 6 It ockanoks 25. 2:2)s08 on eee 

INushagalk.oe sce see eere ese 
Ugaguk River 

NakneksPackine( Con cseteessee eer oe seaee eee ee eoeeree 1 | Naknek River 
Ny : - F Naknek River 3 Northwestern Misheriesi Cops see seet eee sae a aetna eee 2 None ak... tl aoe 

PacificrvAmerican Wisheriesm es sees eee eee eee eee ee 1) | PortiMollerse se teseeseee oe ee | 5 
c Naknek River... 251 - =css|seceees iRediSalmon Canning Cotteerecsee sea eee eeee eee eee 2 Ugashik River-......2..522\eeeue al 

10ne floating. 

LOSSES AND DISASTERS IN THE SALMON-CANNING INDUSTRY. 

The loss of property by those interested in the salmon industry of 
Alaska in 1920 was unusually heavy. Four disastrous fires occurred 
in the southeastern district. The first fire occurred on May 25, 
before canning had commenced, and it destroyed the cannery of 
the Mountain Pott Packing Co., on Wrangell Narrows, which with 
the machinery, fishing gear, and floating equipment was valued at 
$60,998. The plant was not rebuilt during the season. 

The other three fires occurred in August, and entailed considerably 
heavier losses, being the cause of the destruction of much larger 
plants at each of which several thousand cases of salmon had been 
packed and were stored. All of these canneries were located in the 
southern part of the southeastern district, and were burned in the 
same month. 

The cannery of the Straits Packing Co., at Skowl Arm, including 
warehouse and equipment, fishing gear in stock, all other stock, and 
4,000 cases of canned salmon, was burned on August 6. The total 
loss was reported as being $150,000, 
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On August 20 practically the entire plant of the Hidden Inlet 
Canning Co. at Hidden Inlet was destroyed by fire, entailing a loss 
in buildings, supplies, equipment, and canned salmon of $217,823. 

The burning of the Nakat Inlet cannery of the G. W. Hume Co. 
occurred on August 28. Buildings and fishing gear valued at 
$75,000 were lost. 

The Chinese quarters at the Roe Point cannery of the Northwest- 
ern Fisheries Co. were burned, at a loss of $4,635. 

The vessel losses in southeastern Alaska aggregated $35,660, chief 
of which was that of the barge Dashing Wave, owned by Libby, Mc- 
Neill & Libby, and valued at $15,000. 
A rather heavy loss of fishing apparatus was also reported, which 

in the aggregate was valued at $80,288. Of this amount, $67,238 
represented the value of traps that were destroyed. 

Property losses in central Alaska amounted to $22,544, the major 
part of which consisted of fishing apparatus. In western Alaska 
losses of property having a total value of $126,966 were reported, of 
which $88,802 was charged under vessels and floating equipment, 
$31,664 to fishing apparatus, and $6,500 to buildings and wharves. 
The notable item in these losses was that of the ship Chas. F'. Moody, 
owned by the Northwestern Fisheries Co., and valued at $80,000. 

In 1920 the total loss of property in the salmon industry through- 
out Alaska was reported as S773 914, of which approximately 81 
per cent was sustained by operators in the southeastern district. 
The loss of life in this industry was considerably greater than in 
1919. In southeastern Alaska 1 fisherman, 3 shoresmen, and 1 trans- 
porter met accidental death; in central Alaska 2 shoresmen and 1 
transporter were killed and 2 transporters were drowned; in western 
Alaska 11 fishermen and 2 shoresmen were drowned and 2 shoresmen 
were killed. 

STATISTICS. 

There were operated in Alaska in 1920 a total of 146 salmon can- 
neries, 12 more than in 1919. Several of them were smal] floating 
plants. The investment in the salmon-canning industry was $62,- 
550,727, a decrease of $3,944,444. There as a decline of $3,588,093 
in southeast Alaska and $1,517,356 in western Alaska. In central 
Alaska the investment increased $1,161,005. 

The canning industry gave employment to 24,423 persons, or 1,076 
less than in 1919. Whites decreased 345, natives 126, Chinese 401, 
Japanese 39, and Mexicans 214. Filipinos increased 10, and miscel- 
laneous, including Negroes, 39. 

The pack of canned salmon was 4,429,463 cases, valued at $35,- 
602.800, a decrease of 154,225 cases in the pack and of $7,662,549 in 
value of the products of 1920 as compared with those of 1919. This 
is a decline of approximately 34 per cent in production and 173 per 
cent in value from 1919. These decreases in quantity and value of 
products are directly and entirely due to the smaller pack in south- 
east Alaska, as in both the other districts the pack was larger than 
in 1919. A comparison of the pack in 1920 with that in 1919, by 
districts, shows that southeast Alaska dropped from 3,119,260 cases 
to 2,225,011, a decrease of 894,249 cases; central Alaska increased 
from 771,907 to 1,837,448, a gain of 565,541 cases; and western Alaska 
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increased from 692,521 to 867,004, an advance of 174,483 cases. A 
further comparison of the pack by species for 1919 and 1920 in 
Alaska as a whole shows that cohos decreased from 232,870 to 192,085 
cases, a decline of 40,785 cases; chums decreased from 1,865,563 to 
1,033,517, a drop of 332,046 cases; humpbacks decreased from 1,611,- 
608 to 1,593,120, a drop of 18,488 cases; kings increased from 95,986 
to 110,003, a gain of 14,017 cases; and reds advanced from 1,277,661 
to 1,500,788, a gain of 223,077 cases. 

INVESTMENT IN THE SALMON-CANNING INDUSTRY IN 1920. 

Item. Southeast Alaska. | Central Alaska. Western Alaska. Total. 

No. Value. No. Value. No. Value. Now Value. 
Canneries operated... - 82 | $6,914, 906 36 | $2, 832, 902 28 | $4, 885, 074 146 |$14, 632, 882 
Working capitals: scl... oces- 105350; 339)|-- 2.5... AN102. 152) |e e 3,764, 804 ose ner 18, 817, 295 
Wess pal asotece vale = nase DGa0% UC ecm BBR pera oe ceeds 4, 567,020 |....--..- 13, 540, 452 
Vessels: 

Power vessels over 
SyLONSee see as 382 | 2,801,915 110 | 1,023,750 75 | 1,939, 076 567 | 5,764, 741 

Net tonnage-<.| 7,405:|--- 1-2. 2613 Ml acaceesee eee UOG4 ae ere cei setne 17,682) aioe eee 
Sailinges:--eeee ee 2 65, 000 7 325, 199 32 | 1,295, 300 41 | 1,685, 499 

Net tonnage...| 3,004 |...........- VOW 88 3 seem eicicn cise AT 220) |p siae etre nae 61, 012 |= eee 
Barges'< sess = 1 (ACY (il Repeeisce BESoneeaaeoa pepdaced anoncsoooccs 1 6,377 

ING RL Ro TMLee | RBH YS RE eee coed leeadetd Scdnepaaden. bsecusd |lscopposousee 1,3043|- bos Sener 
Launches, under 
tonnage......--- 131 157,919 171 180, 874 42 146, 801 344 485, 594 

Boats, row and sail] 1, 234 106, 135 915 128,720} 1,538 651,074 | 3,687 885, 929 
Lighters, scows, 
and houseboats.. 430 420, 389 270 288, 417 197 445, 910 897 | 1,154,716 

Pile drivers and 
pile pullers...... 68 505, 491 44 212, 715 25 85, 905 | 137 804, 111 

Apparatus: 
Beach seines...... 107 50, 954 97, 997 

Fathoms...... V1,643, |. on eee cen AE GSD |. ce ctelerstlslen cle a nln|(wimninjetnimtmic mpm yu Oy) OU LI SiR Fated 
Purse seines......- 402 332, 824 396, 067 

Fathoms. 765295) |2-.-22---cc-|| 10,689 | 3.2 25-25] 3, 400) |.  ae| OOS BEY epee 
Gill nets....-. z 343 65, 492 704, 968 

Fathoms...... 39,455) |J---8 22-22 2c) 89) 207 We eos 1382, 275) | ise ocecinie = [SOU O40 | ta clathrate 
Pound nets, driven 285 | 2,157,806 2, 959, 889 
Pound nets, float- 

Ln oe eee ene 197 582, 340 610, 851 
Dip Mets tose cscete| seictes sele |= reel 603 
Ibo eee ee uacea| Gscoocnd sococeorsasr bcossccc 2, 756 

Totals ees ase: esse SOM 53H 198s | Sects cine 14,058, 952 |...-.-.- 1853376 OU nseene 62, 550, 727 

PERSONS ENGAGED IN THE SALMON-CANNING INDUSTRY IN 1920. 

Occupations and races. Southeast Central Westen Total. 

Fishermen: 
Mids (Sete OCR SUre ea rete mee gee ee rete 8 Shiite RB oS 1, 832 1, 283 2, 862 5,977 
INIRELV.OS io is Foi se Ses ite oe ate ale 5 aan Lena er ana 1, 249 292 75 1,616 
IMiscellaneousite 522-25 ai cnciae see eer Socins nee eee eee eet ee hier Moeasoca so 74 

Ul NYG) ot Ue mee an esc SN Sy A a an I 3,155 1,575 2,937 7, 667 

Shoresmen: 
Wihitesese a TAC A RE Ce Et ASE ELAR Dect he 2,628 1, 156 2,251 6, 035 
INET OS acter isc ee ceics See ee on Se ee eeaceeee ee eeEs 1,085 539 227 1,851 
CHITICS ee eee ee nese nae ence eines 1,115 563 691 2, 369 
Ghost) uy ete Aer bee Benen ocanc toe Ase heunriococogue 1,018 273 101 1,392 
Ti Fait a(s Sg ge RG SS CAGE tapi Diag SSP ap "Oe 862 358 367 1,587 
IMoxiGanss- Se eeah took hk Ene SEE CEE? eee ciectone 264 174 1,214 1, 652 
INGEN OCS epee an mabe eee aa cee ase niae aa atic enee eee etal 24 53 230 307 
Miscellaneous e-s ce. nettle meee en meeeO Ene sence teneeeaets 59 18 106 183 

Totals ereseeerereemes siaiSlc eels aOR eee ee eeece 7, 055 3, 134 5, 187 15, 376 
—————————————— 

1 Koreans, Porto Ricans, Kanakas, ete. 
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PERSONS ENGAGED IN THE SALMON-CANNING INDUSTRY IN 1920—Continued. 

Occup: itions and races. 

Transporters: 

Southeast 

US meee aires Rete n Lt fo ore sah oo Men I Salon seine Sd 

Grand total: 
VV IGES SO Specie ta chtatcna arcuate atonin a ciatinla binvandie wee etek Meee ees 

Chinese 
AAD AITOSO eee see cee aoe ce No mtiichs nln sic malo can eeetehe Filipi 

Negroes 
Miscellaneous ! 

Central Western 
Alaska, | Alaska, | Alaska, | 70tal. 

Siz 295 | 204 1,311 
17 18 6 41 

26 1 1 28 
855 314 211 1, 380 

5,272 | 2,734 5,317 | 13, 323 
2,351 849 308 3, 508 
115 563 691 2’ 369 
O18 273 101 1) 392 
a 358 | 367 1, 587 
264 Wa) 1,214 1) 652 
as 53 230 307 

159 19 | 107 285 

5, 023 | 8,335 | 24,423 

1 Koreans, Porto Ricans, Kanakas, etc. 

OUTPUT OF CANNED SALMON IN 1920.7 

Product. 

Coho, or silver: 
A-pound flat...<i..c<.- 
1-pound flat. ........-- 
d-pound' tall. £35222 

Humpback, or pink: 
4-pound flat........... 
1-pound flat........... 
1-pound tall........... 

King, or spring: 
4-pound flat..........- 
I-pound flat...--.-...+ 
1-pound tall........... 

Red, or sockeye: 
4-pound flat........... 
ipound Nat. .-202 22.54 
1-pound tall........... 

Southeast Alaska. 

Value. 
$91, 541 

8,395] 80, 295 
95,951} 831, 599 

111, 948} 1, 003, 435 

Cases. 
7, 602 

Central Alaska. 

Cases. 
1, 267 
1,314 

64,660) 595, 230 

67,241) 624, 417 

53 SOM che EME HOt net 
44,582| 154,353] 1,585| +7, 291 

792, 480) 3,298,390] 1417715] 620, 692 

837, 115] 3, 453,137] 143,300} 627, 983 

18,277| 145,749 693} 5, 900 
58,265] 324,353] 17,752) 81,659 

931, 095] 5,112,406] 498) 532] 2, 662) 343 

1,007, 637| 5,582,508} 516,977| 2, 749, 902 

5,203| 85,533) 1,922) +32, 942 
3,611] 45,344, 1,887| 21677 

37,316] 313,552} 18,769] 158, 435 

46,130] 444,429] 22,578] 213, 054 

46,031] 847,564} 43, 867| 773, 138 
21,378} 277,802! 51,497] 693) 054 

154, 772| 1,776, 092| 4917988] 6, 280; 839 

222,181] 2,901,458] 587, 352| 7,747,031 

2, 225, 011/13, 384, 967/1, 337, 448/11, 962, 387 

691, 205 

Western Alaska. Total. 

Cases. Value.d| Cases. Value. 
46 $55 8,915) $106, 832 

1,037] 10,997} 10,746] 105,746 
11,813] 114,463] 172) 424] 1,541, 292 

12,896] 126,018] 192,085] 1,753, 870 

Sa ese atthe ne See bs) 394 
Re eae a 46, 167| 161, 644 

53, 102| 255,531] 987,297] 4,174,613 

53,102} 255, 531|1, 033, 517| 4, 336, 651 

eae Se ne eee 18,970} 151,649 
lay SY: EPR o2 6,017] 406, 012 

68,506} 386, 640/1, 498, 133] 8, 161, 389 

68,506] 386, 640|1, 593, 120} 8, 719, 050 

3,071] 52,812] 10,196 171, 287 
12,821} 194,872} 18,319] 261, 893 
25,403] 302,061| 81, 488| 774,048 

41,295] 549,775! 110, 003} 1, 207, 228 

11,818} 226,040] 101,716] 1, 846, 742 
47,272} 630,700] 120, 147] 1,601; 556 

632, 115] 8, 080, 772|1, 278, 875]16, 137, 703 

8, 937, 512/1, 500, 738|19, 586, 001 

10, 255, 446/4, 429, 463/35, 602, 800 

1 Cases containing 4-pound cans have been reduced one-half in number, and thus, for the purpose of 
affording fair comparison, all are put upon the basis of 48 1-pound cans per case. 
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OUTPUT OF CANNED SALMON IN ALASKA, 1914 To 1920.’ 

Product. 1914 1915 1916 1917 1918 1919 1920 Total. 

Coho, or silver: Cases. | Cases. | Cases. | Cases. | Cases. | Cases. | Cases. | Cases. 
J= pound diese eee ee 4, 579 2,050! 18,145) 30,412) 26, 238 9, 719 8, 915 95, 058 
i-pounid fates sous seee 285) 2,338] 8, 191 362} 12,786] 10,438] 10,746) 45, 146 
1=pounditalles = sseeenne = 152, 199) 119,880) 240,573) 162,457} 179,934| 212,713) 172,424) 1, 240, 180 

Total: -ta.-cs sesso ee 157, 063) 124, 268) 261,909} 193,231}; 218,958) 232,870) 192, 085} 1, 380, 384 

Chum, or keta: 
FOUN Ge Abeer mee ee ae nee BYR] eo scoccas 1, 423) 26, 760 3, 559 3, 981 53 36, 149 
l=pound faites seeeeeee a 5, 568) S17 Sates 2, 530 2: GOGILE kaon 46, 167 57, 578 
f=pounditalls ss sseeneee 657,918) 479,629) 722, 692). 877, 457)1, 358, 405/1, 361, 582) 987, 297| 6, 444, 980 

DP Otarer esse ceceeecnee 663, 859} 479,946) 724,115) 906, 747/1, 364, 9601, 365, 563/1, 033, 517) 6, 538, 707 

Humpback, or pink: | | | 
A= pound! Hates. sess eee 2, 103 4,325) 41,491) 91,403} 63,557) 28,185] 18,970) 250, 034 
I=pound fates - pce seseee 9, 286 3,508} 14, 796 6,014) 20,215) 7,553] 76,017; 187,389 
t=pound itallo2 523s 22 | 974, 660)1, 867, 683)1, 681, 506)2, 199, 559|2, 355, 182:1, 575, 870/1, 498, 133 12, 152, 593 

Motaleee es eee 7 986, 049)1, 875, 516]1, 737, 793)2, 296, 976)2, 438, 954 1, 611, 608}1, 593, 120 12, 540, 016 

King, or spring: | 
$-pound flat........--.--.| 3, 143 2, 404 2,617| 12, 973 6, 000 7,584} 10, 196 44, 917 
J=pound (fatecin.-<2+s-- = 4, 804 3, 755 3, 804 5, 133 5, 267; 11,532) 18,319 52, 614 
1epounditalleetene eee eee 40,092) 82,092) 59,452) 43, 845} 37,959) 76, 870} 81, 488) 421, 798 

Wotale css ce ccsecees | 48,039) 88,251) 65,873) 61,951) 49,226) 95, 986) 110,003) 519, 329 

Red, or sockeye: 
APOUNG fatoe. see eee 53, 825 52,033] 81,565) 124,309! 137,008] 122,236} 101,716) 672,692 
I=poundefiat essa. aeaenee | 64,671] 112,847] -86,395| 89,612] 151,864) 110,491] 120,147] 736, 027 
P=pound ceallese eee ese 2, 083, 147/1, 765, 139)1, 936, 971 2, 274, 460) 2, 244, 865)1, 044, 934\1, 278, 875}12, 628, 391 
13-pound nominals.....- |e aoe 4 O9O| oats ASE cee cralon onal s caccaee|ecieemence|Seneaemes 2, 293 
2-poundmominals- =. 22|\seess> eee leeeeeenee 67006) S855 828% | tes Ss) Se ceca sere leceeeenees 6, 006 

Totales- 342 aee-ceene 2, 201, 643/1, 932, 312/2, 110, 937 2, 488, 381/2, 533, 737)1, 277, 661)1, 500, 738)14, 045, 409 

Granditofales-sesses-- 4, 056, 653/4, 500, 293/4, 900, 627 5, 947, 2866, 605, 835 4, 583, 688)4, 429, 463/35, 023, 845 

1The number of cases shown has been put upon the common basis of 48 1-pound cans per case. 

AVERAGE ANNUAL 

1910 To 1920. 
Prick PER CASE OF FORTY-EIGHT 1-PoUND CANS OF SALMON, 

Product. 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 

Coho, or silvier::2. --2... $4.89 | $5.67 | $4.44 | $3.45 | $4.39 | $4.31 | $5.34 | $8.76 | $9.15 |$11.27 | $9.13 
Chum, or keta.......... 3.04] 3.72] 2.37] 2.21} 3.37) 2.59] 3.384] 6.14) 6.27] 6.82) 4.19 
Humpback, or pink....) 3.15 | 3.94] 2.55] 2.58] 3.50] 2.78] 38.64] 6.44] 6.58) 8.85) 5.47 
Ksing, or Spring....--.-- 5.34] 6.48] 5.37] 4.04] 5.01] 4.63] 5.36] 10.40) 9.85] 13.13 | 10.97 
Red, orsockeye.........| 5.30} 6.33] 5.45] 4.54] 5.58] 5.82] 6.04] 9.48] 9.44] 12.98 | 13.05 

MILD CURING OF SALMON. 

The business of mild curing salmon in Alaska fell off materially 
in 1920, evidence of which is found not only in the smaller pack but 
also in the withdrawal of six of the largest operators in 1919. Con- 
spicuous among those who withdrew were the Pacific Mild Cure Co., 

_with eight plants, the Columbia & Northern Fishing & Packing Co., 
Vendsyssel Packing Co., Columbia Salmon Co., and M. B. Dahl & 
Co. H. R. Thompson, of Ketchikan, was the only important mild 
curer of last year who continued operations in 1920. The mild 
curers of 1920 who packed more than 100 tierces each are shown in 
the following lst: 

Wrangell Cooperative Association 
Atlantic & Pacific Fisheries Co 

Alaska Union Fisheries (Inc.) 

Wrangell. 
Port Alexander. 
Port Alexander. 
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____..Ketchikan. 
Port Alexander. 

Yukon River. 

Hehe Thompsons. 22-242.3- 
ari ansen=——< —= a. et 
Marlisic backing Oo. _- <= = =. hese 

The total investment in the mild-cure salmon industry was 
$213,632. Employment was given to 357 persons. The mild-cure 
products were 2,295 tierces of king salmon, valued at $364,219, of 
which 2,120 tierces were prepared in southeastern Alaska, 26 in 
central, and 149 in the western district. 

INVESTMENT, PERSONS ENGAGED, AND PropuUCTS OF ALASKA SALMON MILD-CURING 
INDUSTRY IN 1920. 

Items. Tierces. | Number. | Value. 

INVESTMENT. 

ea PERESICAIICH OA LINE see te Sam cece Saree oe cin gee a sae een aaaie Sco camll|sesisisarace 4 $5, 600 
Oyayeiga a Ys Cryer See be adh TURE D0 ee sie ee en os OR ees ocd PCenenenee Cece cenesnc. 149, 677 
Vessels: 

ROW erm OU Clio LONS sameeren nee ma niane ies cc se a = slstoisiateun clelsslersintae | => oiel=io==re= 7 28, 200 
INO LOT TASS EG teeter a rhe eo fea aS ai dignra, hoe tlaymrcieretywieloie smell 'eie BH E35 eee 

Launches under 5 tons 4 5, 700 
Other boats and skiffs 12 5, 850 
ILM Ou eRe bee 20s SR es eee eee ee ees 1 1,500 

Apparatus: 
Tee Se ee cea coy oohicicnineideete | -eemmacaas 657 1, 405 
(OMT RR RS OOS SF eee Se eee eens See eee Meoeceroe 8 3, 700 

es CHORIN See ee es See Dae Red ee eS SE eaaeet 3 2 S25 A eee ee 
FE OUTIMITIO LGR ae eteae oe ite et a 2 = Seen emcee nicks siaso's Sette eiatia S mlnracaisieiara| caine mnie y 12, 000 

eiyielleeeee ee eR Re 2a Paes ee ea ae make Benne oe aloes bates] aldisrss Bese 213, 632 

PERSONS ENGAGED.,! fice asin 
Fishermen: 
WNL OS nee a tt pate rac cltlonis cis ace ntas ines Soin ssicis swiccieits cal siete mee a7a8 BOGE ste sce 
PAT EAE ES ee ict ao RS os oe se Se eiuetee a ee nee oemas Seem Se Moke mieeeieie, = Mt ae eee 

SING) See ae ae Cn eee eee eae Se eee eer ee S164). tte 

Shoresmen: Whites Dei cee aes 
SRECTINTONLELS BVM LOSS = eee co sone aoe cee coin saeco en peincu cicigwee las aes IS ease 

Grey ON ee ere tae cree eae oe eae Sonim A moe es cle sie am lmmeiate wssjeie ee 357) |CaseNa? 5. 

PRODUCTS. | | 
{ Pounds. | 

Bont hoagie Nlaskars Kane salm0ns 2262 52840 Soon nce ns eer semate aoa cene 2,120 | 1,717,800 | 341,429 
(OG Ar I MARSTON GT CART 0) 7 eee eee ee eee ee ae ae | 26 20, 800 | 5, 000 
WHESLerTaAIASK A hGing, SAlMON 26 -acccb shes woe ce eee cece dec ncccmceaces 149 119, 200 17, 790 

Toreaiege: Pete et eee ete 9-905 "| ot an7 800d, 80% 210 

1 Southeast Alaska only. 

SALMON PICKLING. 

The pickling of salmon as a branch of the salmon industry is 
rapidly losing its importance. Since 1918 there has been a shrink- 
age in investment of $1,064,836, or 78 per cent, and in production 
from 56,890 barrels of salmon to 4,822 barrels, or 91.6 per cent. As 
compared with the situation in 1919, the investment fell off approxi- 
mately 50 per cent, or from $590,422 to $298,681, and production 41 
per cent, from 8,110 barrels valued at $195,447 to 4,822 barrels valued 
at $104,873. From an industry employing 815 men in 1918 and 267 in 
1919, it has shrunk until only 157 were employed in 1920, all but 2 
of whom were credited to western Alaska. The most noticeable 
changes occurred in central Alaska. In 1919 that district showed 
approximately 40 per cent of the capital invested in this industry, 
whereas in 1920 no salteries were operated and no investment re- 
ported. Of the two companies listed in that district a year ago, the 
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Shumagin Packing Co. changed to the canning business, while the 
Universal By-Products Co. did not operate. Western Alaska pro- 
duced 85 per cent of the pack of pickled salmon in 1920, the most 
conspicuous operators being Libby, McNeill & Libby, Bering Sea 
Salmon Packing Co., Golden Gate Salmon Co., Peter M. Nelson, and 
Alaska Salmon Co. 

Statistics regarding the salmon-pickling industry in 1920 appear 
in the following table: 

INVESTMENT, PERSONS ENGAGED, AND PRODUCTS OF ALASKA SALMON-PICKLING 
INDUSTRY IN 1920. 

Southeast Central Western Total 
Alaska. Alaska. Alaska. eee 

Items. 

Quan- Quan- Quan- | x; Quan- tity. Value. tity. Value. tity. Value. tity. Value 

INVESTMENT No. No. | No. No. 

Galiberios pats acne. te eee) Aeltees e|eS8 4000) |seeeeece Jats oa 6 |$70, 547 7 | $78,547 
Operating/eapitales: se epee eee Seeca|boncceed kenccaoe [bisisia spate boteteearcretete 1065336122280" 106, 336 
Vessels: 

Sailinpy. oc8o 35 oh cutee aeeSe uae oem ee eee Re eee ewe meraleses ene 2 | 50,000 2 | 50,000 
INGEsCOnMage el aeee eee a eaees ee eee eu anil NE hegre pene WLW) ce oa ee TiLOV, meee eee 

Pan Chess: = eee bee eee wae 1} 1,500 1 $500 11 | 34,056 13 | 36,056 
Gill.netiboatss : .. 3-4. eee eee op bene ele ceeS eal eee sraleehemes 33 | 10,175 33 | 10,175 
Rowboats and skiffs.............. jeceecee | se ciesnnelleclmeneiatseaeastese 8 615 8 615 
Mightersiand’SCOwS2acs ete eo Cal Gece woes tat eoeee lncaaeeeelneneoees 5 | 3,900 5 3,900 
Pile GTiVersassc= 2. eee oee Leese leek cee le merqorets lee sete tell nersiersiots 1 250 1 250 

Apparatus: | 
HaulSeimess. see sessseecee cere 1 300 1 GOH RES seen 2 360 

HaAthOmS sc secasoe. coe weno (Er heeseeae 50) | s<secinsaleeecetee! ease eee 125%\|an emer 
Gilera Steere Ne aa eee eee te pie Sin (eee eke ee ea 161 | 11,942 161 | 11,942 

Math OMS seo ek oe eae ee Sh ce oe leis Sos [Be ones lana 9620), |=52 55256 9.620) | Ber anes 
SWAN GELS ey yore ee ee a A Fee Seer Oe are se ell epee | emma | 500 500 

Totaleceeoebn inure ethers Eee onsourlaeenen ts ee lag8, 321 |......-- | 298, 681 

PERSONS ENGAGED. | | 

Fishermen: | 
AWihikeSs rset iss es whey RR eral ait ee Di ee era 60) eee 62) |oetenae 
Natives: 5 Soccer ements Bocesoss| Beececee WeSeeR pes |bdecodos| 3 | ae tece 3) eases 

Mottin Nie es What. © dou ptr eon ey ae te 63: | Stee 65) seas 

Shoresmen: | : 
IWR CCS rare eS aes [eae eee eeeicrell peerage ASN eae ee 43) Cites 
IN ALEVES Se eee cae oa eee aioe | Geo eerneke lasaesicaiiletoomentte 260 hase Vaan: 20) eee 
Mexicans: -2c2 Gt ec os OE aL OS a ae ee ee eerie ete an 13) ieeeens UB eee S535 

i BY 0) 2 Uae PY Re Ao 0 neg [QR FU led ae Ae eet Soa S2y alee eee B27) eee 

Transporters: Wihitese:.2 25. Sse bene ie ete lo ges aee etee Sm ee Sacre | cy en 10) | nxeeerome 

Grand totals 2s e2 808 sane ee cea eel a Beare \.. MBB ocsssie 157 | pene er 

PRODUCTS. 
Barrels. Barrels . Barrels . Barrels . 

Cohoorisilver=2., 335.2020 eee 110 | 2,160 183 | 3,880 109 | 2,090 402 8, 180 
Chum Norketa 235.50 s ee a eee 1053/1400 Mee sacn cl nes cose 119 | 2,360 224 3, 760 
Humpback, Or pink! = ee Ae 61 S82 0c SEC SEY Rees 135 | 1,400 196 2, 282 
Keane ZOnSphin ae 5-2 ee ale ee eee eee 100 | 2,000 8 160 144 | 3,201 252 5, 361 
iIRedorisock6yeus_2. ee ee eae 164 | 3,280 6 150 | 3,578 | 81,910 | 3,748 | 85,340 

TOtaleee. Usk aoc eae eee 540 | 9,722 197} 4,190 | 4,085 | 90,961 | 4,822 | 104,873 

1 Kach barrel holds 200 pounds of fish. 

SALMON FREEZING. 

The freezing of salmon in 1920 was carried on as a business of 
secondary importance by six companies primarily engaged in other 
branches of the fishery industry of Alaska. These companies, oper- 
ating seven plants, reported an output of frozen salmon of 1,916,595 
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pounds, valued at $161,143, an increase of 364,115 pounds in produc- 
tion and $30,788 in value over corresponding quantities and values 
for 1919. This business represents no investment as distinguishable 
from that of the major activities of the companies concerned. 

The output of frozen salmon was prepared by the following com- 
panies: Libby, McNeill & Libby, Sunny Point Packing Co., Na- 
tional Independent Fisheries Co., New England Fish Co., San Juan 
Fishing & Packing Co., and Booth Fisheries Co, 

QUANTITY AND VALUE OF SALMON FROZEN IN ALASKA IN 1920, BY SPECIES. 

Species. Pounds. Value. 

WanONOr SUVEN oni soem seee ca ssestenkosse cet s ce Mepanecesossesceossseaees 134, 134 $10, 624 
RE TEN ONE OU esa. oe a ore ee oe ore eects Sasi ces cia Since ye cit cle Seine ne ale ocenatieec } 448, 634 19, 049 
ETHIE DDACK: OMPIMK: | aya oeminiarots sisinis.oS a eis'anivicicinis a'viese ainleigleisis\peinisite no csie. aic.aacis'asaisio 105, 816 7, 276 
LESTE) GNIS MWS SS pds cote yb 585sboS soce aor gua sooue Jou ane socas cr rosse ascmneanoeoe 1, 148, 765 115,770 
RDO OMSOCK CV Gmc ea eaaSae eae aa ities ete aire eee clanls eee sees sae $4, 246 8, 424 

Ihe] eo Ve 2, ee ed ae ee a ee SR Ne gn eT 1, 916, 595 161, 143 

FRESH SALMON, 

The trade in fresh salmon in Alaska declined markedly in 1920 as 
compared with 1919, a condition doubtless due to the shortened 
supply and the greater demand for salmon by the canneries. As 
heretofore, this business was carried on almost wholly in south- 
eastern Alaska and by operators more particularly engaged in other 
branches of the fishery industry. The bulk of the trade was repre- 
sented by the business of the firms listed below: 
RO Thed ee CKata Oa Oe eee ee oe ee eer ee ere en Hoonah. 
Wiranzelly Cooperative’ Association 2212. ter $e ees Wrangell. 
Nova Hes ENG Pe eb Rela ahaa O os saew Oke e meee ee ee ae ee ee, Metlakatla. 
rat : ; Juneau. 

National Independent Fisheries Co__-___~_—_--______________: ce Bichilean: 

EI eli nies ete eee ee Ce ee eee Wee ee et RA Ketchikan. 
: age ate Port Alexander. 

MGlnideren. PaAciic. HiSheries* CQ l= es { Douglas. 

Petersburg. ©ooperative Association. = se, Petersburg. 
Wrangell. 

ECE LVasEUT Sie © Oa seer oar RR en oe eens ve 8 Tne bs Cie te em Petersburg. 
Ketchikan. 

ETRE SMU EN LINO Oa eek a A a es Sh pe A eS Ketchikan. 
WuneauEColdhStordze.Cos: = <= aie ee ee Juneau. . 
Sangean ehiShin ese Heackin oe (COs sas = ee ee Ketchikan. 
Kear EAM SOM 2 2-5 ae se ee 9 Port Alexander. 

The total quantity of salmon sold fresh was 3,248,081 pounds, 
valued at $263,264. This is 38 per cent less than the production in 
1919. 

PRODUCTS OF ALASKA F'RESH-SALMON TRADE IN 1920. 

Species. Pounds. Value. 

Colle porsil yersne= 5 eya-b ees = ee oersee a. Movies Meu ce edocs tae Bawa Vac 273, 020 $11, 784 
Chum or ketal soo sscemugje sos joe dot mess. 9, 052 
Humpback, or pink 
King, or spring... .- eee Be 
Red, or sockeye ..... Pe TE Pe Si ene Sat Meee ween ered tec ccotest 3h? 54, 440 4, 

Thayer atten Be cap Cn we are “AM Jive acnedits ANpile sles std calls Pet en ed 3,248,081 |“ 263, 264 
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DRY SALTING OF SALMON. 

The Kuskokwim Salmon Co., which was formed as a consolidation 
of the interests of the Kuskokwim Fishing & Transportation Co. and 
the Northern Fisheries (Inc.), on the Kuskokwim River, was engaged 
in the packing of dry-salted salmon in Alaska in 1920. The invest- 
ment in miscellaneous supplies, small boats, fishing apparatus, and 
wages amounted to $45,232. Employment was given to 28 whites 
and 15 natives. The products were as follows: 

PRODUCTS OF THE DRY-SALTING SALMON BUSINESS IN ALASKA IN 1920. 

Species. Pounds. Value. 

@ohoNorisil ver: 22a asec tec, ck a eee POO eee see Oe Oe Ee A eae 42, 200 $4, 642 
Chum), orketat ts 2455-222 ccc sce ace nes wasen estan esees sheen en eens. eseenee Seeeee | 7, 80 881 
IGIng JOnSpHIn gs 58. sed seers seen oat ae a eek Sse Ose oe eine sas eee cee | 152, 640 28, 440 
SCG MOL/SOCKCY Crrarsmee sae oa eee ee serene ie yo Cite nee east arote atetett srerc fee ISIS 22, 200 3, 572 

INO; 7 se On ele Sada” RA PRL op A Canto eee Da 9 Seria | 224, 840 37, 535 

There was an increase in production over 1919 of 12,596 pounds 
of dry-salted salmon, and in value of $19,934. 

DRYING AND SMOKING OF SALMON. 

As a commercial undertaking the drying and smoking of salmon 
in 1920 was unimportant; the only reported products of that kind 
were 15,000 pounds of kippered salmon, valued at $3,000, prepared 
by the Juneau Cold Storage Co., at Juneau, and 5,000 pounds of 
humpback salmon, valued at $250, dried at Uyak by Peter Petrovsky. 

Whites and natives living along the larger rivers of Alaska dry 
or smoke considerable quantities of salmon annually for local uses, 
but reliable figures of the number so used were not obtainable. These 
methods of preparing salmon were practiced chiefly in the Yukon 
Valley, where the inhabitants depend largely on such products for 
human needs and for dog food. In the coastal regions of Alaska, 
particularly those localities where winter temperatures are com- 
paratively moderate, very limited quantities of salmon are dried or 
smoked. The possibility of taking cod and other sea foods at prac- 
tically any time of the year obviates the necessity of preparing other 
fishery products for winter use. 

SALMON BY-PRODUCTS. 

The utilization of offal and waste material at the salmon can- 
neries in Alaska in the manufacture of oil and fertilizer as a branch 
of the salmon industry revived somewhat in 1920, and was centered 
wholly in the southeastern district. Three companies were engaged 
exclusively in this business, while four were primarily concerned in 
the canning of salmon. In the first category are the Fish Canners’ 
By-Products Co., which resumed operations at Ward Cove; the 
Alaska Reduction Co., which established a plant at Hawk Inlet; 
and the Petersburg By-Products Co., which operated at Scow Bay; 
in the other class were the Alaska Herring & Sardine Co., at Port 
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Walter; John L. Carlson & Co., at Auk Bay; Hoonah Packing Co., 
at Hoonah; and the Pacific American Fisheries, at Excursion Inlet 
and Ikatan. 
The investment in this industry amounted to $375,127. Employ- 

ment was given to 90 whites, 23 natives, 13 Mexicans, and 13 others, 
or a total of 139 men. 

In 1920 there were produced as salmon by-products 889 tons of 
fertilizer, valued at $88,382, and 39,052 gallons of oil, valued at 
$16,370. The total value of these products was $104,752, an increase 
of $85,106 over the value of similar products in 1919. 

HALIBUT FISHERY. 

Halibut are taken on banks of the North Pacific Ocean by vessels 
from ports of Washington, British Columbia, and Alaska. Ameri- 
can vessels deliver their fares indiscriminately in those regions, 
controlling factors in the selection of a port of delivery being the 
market price of halibut and the cost of supplies. As the bulk of the 
catch of halibut in 1920 from Pacific waters was made on the high 
seas, beyond the jurisdiction of any country, Alaska is credited only 
with so much of the catch as was landed at her ports. Ordinarily 
this apportionment of the catch would tend to reduce the amount 
shown as the product of Alaska, for in recent years there was a 
marked diversion of fares to the more southerly ports, but in 1920 
this condition was not so evident, there being a notable increase in the 
quantity of halibut handled through Alaskan ports. Deliveries in 
1920 exceeded those of 1919 by 1,016,709 pounds. 

STATISTICAL SUMMARY. 

In arriving at the investment in the halibut industry as credited 
to Alaska an estimate was made of the value of all vessels, including 
apparatus, which made one or more landings of fares at ports in 
Alaska. In the same manner an estimate was made of the number 
of persons employed in this industry. On this basis the investment 
is given as $2,270,722, an increase of $291,265. The number of per- 
sons employed in the halibut fishery was 768, as against 867 in 1919. 
The production in 1920 was 15,295,500 pounds, valued at $1,726,798, 
as compared with 14,278,791 pounds, valued at $1,550,605, in 1919. 

The companies which handled the bulk of the halibut exported 
from Alaska were the National Independent Fisheries Co., at Juneau 
and Ketchikan; Jack Bailey, Pacific Sea Products Association 
(Inc.), New England Fish Co., and the Ripley Fish Co., at Ketchi- 
kan; San Juan Wishing & Packing Co., at Seward and Ketchikan; 
and the Booth Fisheries Co., at Sitka. 
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INVESTMENT, PERSONS ENGAGED, AND PropucTs oF ALASKA HALiBpuT FISHERY 
In 1920. 

Item. Quantity. Value. Item. Quantity. | Value. 

INVESTMENT. PERSONS ENGAGED. 
; Number. 

Fishing vessels: Number. Wihitestc repel te oa ee 2 TEEN 3. Seetamat 
Steam and gas.......... 102 |$1, 281, 246 || Natives..................... 24 |. 235-Bosse 

Net tonnage. . de ill eters Se SSS SSS 
Launches... .._-.- 53, 400 Totals 2228 ose ee 768 '.| 33-6.454 
Dories and scows. =e 11, 700 SS 

Fishing apparatus.........- 86, 124 PRODUCTS. 
SHOLEIPLONeLEyE jee eee eee oe ote eee 357, 833 Pounds. 
Cash capital.......... Smee aa cane 480,419 || Fresh (including local)..... 7,506, 763 |$1, 034, 380 

nye Se sag hss acdcocacs 7, 788, O17 
Dotalis cscs - etic lseees eee eee 2,270, 722 || Canned (15 cases)........... 720 75 

TPotallse (28 ce perked st 15, 295, 500 | 1,726, 798 

HERRING FISHERY. 

In the aggregate, the production of herring in Alaska in 1920 was 
greater than ever before, but there was a wide variation in the quan- 
tity of certain products as compared with the previous year. In 
1919 approximately 52 per cent of the catch of herring was used 
in the preparation of pickled and canned herring and other food 
products. In 1920 almost 80 per cent of the catch of herring was 
used as bait or in the manufacture of fertilizer and oil. Of 15 com- 
panies handling herring in southeast Alaska, 7 were primarily op- 
erators of reduction plants, 6 were handling herring exclusively for 
bait, and 2, the smallest operators of all, were engaged wholly in the 
preparation of food products. In central Alaska the situation was 
decidedly different. There were 13 operators, all of whom were 
chiefly engaged in the preparation of food products, while 2 op- 
erated reduction works in connection with or supplemental to the 
packing of pickled herring. All herring taken in western Alaska 
were pickled; the limited output resulted from the operations of 
three packers at Golovin Bay. 

STATISTICAL SUMMARY. 

The herring industry shows an investment in Alaska of $1,396,612, 
an increase of 55 per cent over the investment in 1919. Employment 
was given to 376 persons, as compared with 427 in 1919. Products 
were valued at $1,303,614, as against $1,676,170 in 1919, a decrease 
of $372,556. Out of a total of 8,751,405 pounds of food products, 
approximately 94 per cent was prepared as Scotch-cured herring. 
This was an increase from 7,718,985 pounds in 1919 to 8,223,490 
pounds in 1920, or 64 per cent. 

In the same period the Norwegian-cured product decreased from 
2,216,120 pounds to 344,619 pounds, or approximately 844 per cent. 
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INVESTMENT, PERSONS ENGAGED, AND PropUCTS OF ALASKA HERRING FISHERY 
In 1920. 

Southeast Western ‘Alaska: Central Alaska. ‘Alaska. Total. 

Item, SS SS] eo eG 

hee Value. Bins Value. aa Value. | Number. Value. 

INVESTMENT. 

Plants operated ...-.-.....--. 5 |$139,670 7 |-$284, 828 al (Pea A 14 $424, 498 
Operating capital............|....-.- 243,694 |......- 549,443 |...2..- SS1050H seo ae b= See 796, 187 
Vessels: 

Power vessels over 5 tons. 8} 35,433 11 GSS S00N Ss 52-4] oe oe 19 98, 933 
Net tonnage.........- LOD eae be PA NR Bee eed Gee 428) \Ssoanen saree 

Launches under 5 tons. -. 1 2, 000 6 BA OUU [eras cte ners cts' 7 10,300 
Boats, row and seine..... 15 1,400 36 2,885 1 80 52 4,315 
Lighters and scows.....-. 3 4,900 8 OS LOO) | eerenerer | naar sere 11 14,000 
IPHOTATLVETS <5 o2niccce ames 1 1,500 1 S500) ce eeeee |saee- os 2 / 

Apparatus: 
Beach seines....-......-- 4 2,300 9 TODO? | Fes-e5 2|steces s- 13 9,350 

USN OMS eres ccm areee a PANN Aa Ae IMB Bee coped deans 4 lasooscee 1S 0 ee aa 
IPUIFSO SCINCS2 2 cosree ae oo 8} 12,449 9 18, 500 1 350 1 31,299 

AGN OHISS = sou set o:= 5 1 toy Uh ae aes TPO ere UGS Sa ee Sete boosaeqeecdce 
(CHIN aTS |S, pe reel a b Clea el CAR 1 2,450 24 780 41 3, 230 

Ws POMS sent ee cea salae see se|ee ce acsa S50: eee ee 400) ees os TS 250) \\esuth ice soem 

opal Se. eis s8--- cloacae - 443,346 |....... 949,006 |..-...- 4260) | aoe the 1,396, 612 

PERSONS ENGAGED. 

Fishermen: 
Wi beS!s5s532 0225. eee 1 AR eas ae eaere GT Nhe ane cclsee bel kat ctete2 UN a ee Bs See 
INS Se eee || ee a Le 2 Lee eee iL) ba Se 3, Perce amore 
Oilersihen ease | Rae ETNA DE SNe e a Ai |) om te Ss 7 eee ee 

to) i Ieee ee E14) | em ae (fol Lat as ee ib 3h) eS ee ee 
| _— 

Shoresmen: | 
Wihitess. S255 2350285 oe eee te TOGH oe tetde| Ree melee aL | 
INAGRVESe=. S825 ches coset el ere se 1 |e etre | a eee eg 
OUBEISES foes oo ce seoace Ch eee Se el ek ee ee eee 8 eee eer 

115) 52) ee See ete 7 eee TOT Nee cate 234i FES Sn Sees AGT ee eg 

Transporters: Whites........|......-|..------- Po ae [ Se Cea ioe oe 

Grand) totale... 233. <<! 1350 Pesta 72) ay eee By Reade STGY | ecee cs: = 

PRODUCTS. | 

Canned (1-pound cans).... 13,602 28, 980 
Kresh forfood:.........- 22,400 105 
Fresh for bait..........- 21,559, 100 21, 167 
Frozen for bait...........- 22,525, 700 20,027 
Pickled for food, Scotch cure.|..-.... ee 28, 223, 490 490, 485 
Pickled for food, spiced.......|....... 2 8,000 400 
Pickled for food, Norwegian 

‘ery cd Re © Sie oe eee ee ae 2 344,619 22,199 
MULUNIZOD ees nc ceh semcesenes|srsese. 26,078, 000 316, 161 

Tl. SENS? — Sean We reieiace | (eee 3 681, 067 404, 090 

gee ee Sore ay | eae ees | peobetce tas 1,303,614 

1 Cases. 2 Pounds. 3 Gallons. 

COD FISHERY. 

The changes of note in the cod industry of Alaska in 1920 were in- 
creases in production of 17 per cent, 14 per cent in number of per- 
sons employed, and 60 per cent in investment. These expansions are 
recorded notwithstanding the withdrawal of J. A. Matheson, of 
Anacortes, Wash., who for many years was listed as an important 
operator in the vessel fishery of western Alaska. The Bering Sea 
Fisheries Co. appears as a new concern in this industry, but in reality 
it is understood to be only an organization of the interests previously 
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shown under the name of Lars Mikkelsen. Operations by the Pacific 
American Fisheries in the vicinity of Unimak Island and W. J. 
Erskine Co. in the Kodiak region account largely for the increased. 
production of cod in 1920 over that of 1919. It is noteworthy that 
approximately 28 per cent of the cod taken in Alaskan waters was 
reported as of shore-station catch. Generally the smaller producers 
of cod are the operators of shore stations only. 

The Alaska cod industry is facing a decline of serious proportions 
in view of the active competition which has developed rather re- 
cently through deliveries of cod by Japanese vessels. Under present 
conditions this competition bids fair to increase to the great dis- 
advantage of the Alaska cod industry. 

VESSEL FISHERY. 

Owing to the withdrawal of J. A. Matheson, the schooner Fanny 
Dutard does not appear in the list of vessels forming the cod fleet of 
1920. The Chas. R. Wilson, a schooner heretofore listed as one of 
the vessels of the Pacific Coast Codfish Co., was also withdrawn 
from the Alaska field. Offsetting these withdrawals ate two notable 
additions to the list of vessels in the fleet of 1920. One was that of 
the schooner S. V. Castle, belonging to the Alaska Codfish Co., and 
the other that of the schooner Carolyn Frances, owned by the Union 
Fish Co., which company further increased its fleet by adding the 
schooners Hunice, Mary EF, Chas. E. Brown, and the power schooner 
Progress. The W. J. Erskine Co. reported nine small vessels engaged 
in cod fishing at Kodiak, two of which were listed in 1919. The 
Alaska Codfish Co. added the Alasco IV to its fleet of small power 
vessels in Alaska. 

The fleet in 1920 was composed of 36 vessels, 16 of which were 
schooners of more than 100 tons register. This is an increase of 11 
over the number listed in 1919. The total tonnage of the fleet in 1920 
was 5,171 net tons, as compared with 4,234 net tons in 1919. 

SHORE STATIONS. 

The important shore stations of Alaska were operated and located 
as follows: O. Kraft & Son at Kodiak; the Union Fish Co. and the 
Alaska Codfish Co. at several stations in the Shumagin and Sanak 
Islands; the Bering Sea Fisheries Co. at Unga; and four stations in 
the Aleutian Islands Reservation. 

ALASKA Cop FLEET IN 1920. 

[ang | * | Net Name. Rig. | tonnage Operators. 

City of Papeete........ Schooner: 2 ...-s-<<--< 370 | Alaska Codfish Co., San Francisco, Calif. 
Glend aleve... e2 see ereeee d 281 Do. 
Maweema 392 Do. 
S. N. Castle 464 Do. 
Alasco: ste Jes 23 Do. 
Alasco II. -...-- 5 Do. 
Alasco III 8 Do. 
Alasco IV 14 Do. 
TWWi0 23562 eee eons panse (3 (opera Se nee vee Ae 9 | Alaska Ocean Food Co., Seattle, Wash. 
(DOTa es eemeae seater | Steamer: 23, Ae Soke sce 217 | Bering Sea Fisheries Co., Seattle, Wash. 
Daistenocast.ceceseasesl Power schooner...-.... 15 | W. J. Erskine Co., Kodiak, Alaska. 
Pilovim ss ccc eee se see lees dGs.0 eee 8 Do. 
Northern’ King >. 2-2 2it 5-2 Goss eS asecenes 8 Do. 
IPatimOssemesmeccmceees| cere DOsaecedcweesseese 17 Do. 
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ALASKA Cop FLEET IN 1920—Continued. 
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Name Rig ees Operators. 

LO\s hry Pee see .»--| Power schooner....... 7 | W.J. Erskine Co,, Kodiak, Alaska. 
Fretialo.: 895.28 ees Gost Set 15 Do. 
WOSSIO fe See. eva. huie'c eS 5.2 GOs. sere- eps. -£88 6 Do. 
Lipa Vig 0 | cy eeea el Aes ol (age ae (5 be weet vce) kad 8 Do. 
Mortl' Stares.2sa22- 24] 50.2 Go s- cua eee 15 Do. 
OUCAG Jebbese eeu dow. Schooner. 2. 2322-.5-. 235 | Pacific Coast Codfish Co., Seattle, Wash. 
Maid of Orleans.......|..... DOs enc seem teewace 171 0. 
LN CRG AO eae GO ssa seeeeee ss s5e 220 | Robinson Fisheries Co., Anacortes, Wash. 
Wawona 2...220c22 | -. a aa Ae eee 413 Do. 
Golden State.......... Power schooner. ... .-. 223 | Union Fish Co., San Francisco, Calif. 
UNIS Mosse osc. scs as Schooner: oso s2s2 sence 35 Do. 
PREOPTOSS eerie ec iasionicals Power schooner....-... 115 Do. 
Maryrbien ees toe... 21 Do. 
Chas. E. Brown 64 Do. 
Carolyn Frances 422 Do. 
Se pala tent AECL e 324 Do. 
GATHGO SS ose eens se 328 Do. 
Beulah aus 339 Do. 
Louise... . 328 Do. 
Martha..... 14 Do. 
Pirateos.scest ew. 30 Do. 
(Wis taal” I ese a ae ae tages 7 Do. 

The total investment in the cod industry 

STATISTICAL SUMMARY. 

of Alaska in 1920 was 
$2,057,728, as compared with $1,286,075 in 1919, an increase of 
$771,653. Employment was given to 803 men, as against 702 in 1919. 
The production of cod in 1920 was 12,763,899 pounds, valued at 
$1,117,464, being an increase over the output of 1919 by 1,870,587 
pounds and S291, 474 in value. 

INVESTMENT, PERSONS ENGAGED, AND PRopUCTS OF ALASKA CoD FISHERY IN 1920. 

Item. Quantity. Value. Item. | Quantity. | Value. 

INVESTMENT. Magner PERSONS ENGAGED—contd. 
" | Number. 

Value of shore stations.....|............ $405, 583 : ‘ 
@ostiofioperations 22..-c2c.|-s222.c.e se 490, 229 || Transporters: Whites. .... 41 |...-.----- 

weer eer BEDE COS CREE OBL ID OR OEEE 440, 384 Grand total.......... SHS) eee 
Power vessels over 5 
tonsteeeet a ee i. 20 | 232, 912 rs: 

Net tonnage - LBth) | seers ae Vv : 4 “1: essel catch: Pounds 
eee aces ; un 380, 074 Dry-salted cod ....... 8, 887, 339 | $712, 948 
fecnches a5 67,373 Pickled cod.........-. 168, 730 10, 123 
Dories...... 371,| 17, 761 A a rer ae aren att 

a Pie GTIVers ss... -a2.55 52 3 | 3, 603 hess aa iE Z ? 
pparatus: 
Seines (75 fathoms). - . - - | i 250 Total...-.........-- 9, 073, 234 724, 338 
Gill nets (75 fathoms). - -| 1 195 | Shore-station catch: ae Pett 

RET Saabs cE Sai sas | 72) gt CSS Dry-salted cod.......- 1,949, 982 | 219, 162 
Pic COGS seen 1, 726, 908 171, 524 

Total... --.-..-.-+-.2-).-+++-+2++ ++ 2,057,728 || — Stockfish............. "12, 775 2 300 
PERSONS ENGAGED. Tongues....-..-...--- 1, 000 140 

Fishermen: otalie «cesses seas 3, 690, 665 393, 126 
WHHESSe a. < ose cee. cct G98: les gars eS —————— 

IN@UEVOS <8 22 ees oan OBR hocrrs cee see Total: 
Dry-salted cod.......- 10, 837, 321 932, 110 

EPO Gales eee ee wets | Tish Reena Pickled cod..........- 1, 895,638 | 181, 647 
| Nreshicods2 2612S. oe. 565 23 

Shoresmen SLOCkhshi=. = see c5-.f 12, 775 2, 300 
WiHLGOS oc ow- sa ccee ence DIN Eas Savas PONgUsS eet cokes 17, 600 | 1, 384 
NAGIVES).. 2 = cecce ccc conn | 7 eee ase | a 

| Grand total. ........| 12, 763, 899 | 1, 117, 464 
Totsle = occ ne eee C71) ESS ae 

' 

54777 °—21 
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The known losses in the cod industry were comparatively small. 
Three fishermen were drowned and one shoresman was accidentally 
killed. The loss of small boats and fishing tackle, valued at $10,461, 
and the loss of the steamer Vora, owned by the Bering Sea Fisheries 
Co., and valued at $50,000, were reported. The Dora was wrecked 
on December 20, 1920, at Hardy Bay, on the northeast coast of Van- 
couver Island, B. C., and thus, after 40 years of almost continuous 
service, at times under very trying conditions, there was lost the most 
historic vessel plying Alaskan waters. 

WHALE FISHERY. 

SHORE STATIONS. 

Whaling operations in Alaska in 1920 were carried on by four com- 
panies, namely, United States Whaling Co., at Port Armstrong; 
North Pacific Sea Products Co., at Akutan; J. A. Magill & Co., at 
Beluga River, on Cook Inlet; and the Arctic Whaling & Fishing Co., 
at Golovin Bay. 

The North Pacific Sea Products Co. operated four steam whaling 
vessels, the Kodiak and Unimak (each 99 tons net), Tanginak (71 
tons net), and the Paterson (77 tons net). It also used the barge 
Fresno (1,149 tons net) and the steamer Hlihu Thomson (449 tons 
net) as transporting vessels. Its operations were carried on in the 
waters of the Pacific Ocean and Bering Sea contiguous to the Aleu- 
tian Islands. Four species of whales were taken—the finback, hump- 
back, sulphur-bottom, and sperm—almost half of the catch being 
finbacks. A total of 290 whales was taken by this company. 

The United States Whaling Co. operated in the coastal waters of 
southeastern Alaska from Dixon Entrance to Cross Sound, the impor-- 
tant hunting ground paralleling the coast at an approximate distance 
of 25 miles. Three steam whaling vessels were engaged in the hunt- 
ing of whales. They were Star / (133 tons net) and Star // and 
Star IIT (each 97 tons net). A total of 139 whales was taken. Five 
species were represented, the sei whale being secured in addition to 
the four species taken in western Alaska. 

J. A. Magill & Co. operated the plant on Beluga River, formerly 
controlled by the Beluga Whaling Co. This company captured 100 
belugas or white whales, this being by far the most successful season 
experienced at that station. 

The Arctic Whaling & Fishing Co. operated in the vicinity of 
Nome and succeeded in capturing 136 belugas. 

STATISTICAL SUMMARY, 

The whaling industry of Alaska shows an investment of $1,700,910 
in 1920, a decrease of $89,957 from 1919. It gave employment to 318 
men, or 7 more than in 1919. Whale products were valued at 
$562,302, as compared with $1,027,200 in 1919. The total number of 
whales taken was 665, or 85 more than in the preceeding season. 
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INVESTMENT, PERSONS ENGAGED, AND PRODUCTS OF ALASKA SHORE WHALING 
OPERATIONS IN 1919. 

Items. Number.|} Value. Items. Number.| Value. 

INVESTMENT. PRODUCTS. 

Vessels: | Whales: 
Steam and gas.........-- 9 $471, 000 MinDack: cc-- aces cea Lis) ssacsactues 

Net tonnage......... 15 bees Se ee II DAC Kee eeeee see eas Ge ee 
Bare! sseaia.cece-s----2% 1 30, 000 Sulphur-bottom......... oj Kell Bees eee 

Net tonnage....--... DS PaO) | otecercts eee | Slo) y= ee ae ea OO Es! eee 
Launches under 5 tons... 5 6, 400 || Heli sctrects Mewes COW boasts. 
Row boats:....0:5..-..-- 19 1, 360 || BEM Gcsetectee issn aoe cei yA ital eerste eee 
BOOW Sea oone eon: =e 2, 800 ———_—__|————— 
Pile driver... 150 |) Motales: =26 Sasdre = 8922 G65)|2 45 2 he oe 

Value of plants... 366, 246 = = 
Cash capital. ..... 546,946 || Whale oil............ Saat 1 765, 309 $304, 256 
WMP OSSD aU cs co manent sccm cee s|ae nice chee 216, 008i # Sperm On teeeseceecen cece cia= 1 343, 611 131, 783 

———|| Fertilizer, meat.............. 21,218 101, 105 
Rotalee se cose sae ass< ellos Setons 1,700,910 || Fertilizer, bone.............. 2 377 18, 815 

——$_— |__| | MV RIEOONOLeS see tea ee ee 3 17, 484 6,118 
PERSONS ENGAGED. Ivory, Sperm... .---------.--- 3 750 225 

Wihites =< 55552 eedan4 A: 289 ct Jest cece Potalicct assess acceeee ss fe. 562, 302 
IN BULVES scat sone comin as omiecreieisic cg ae er es 
Japanese 23433 2. sr hss. BS el (ets ap pea to 6S 

| 

Mobal ste se sst ee 318) [7 | 

1 Gallons. 2 Tons. 3 Pounds. 

CLAM CANNING. 

A few years ago the canning of clams in Alaska gave promise of 
becoming an industry of some consequence, as it was then generally 
held that the areas occupied by clams were reasonably extensive, 
fairly accessible, and that they might support an independent indus- 
try for some time to come; but to date almost no attempt has been 
made to develop clam fisheries at any other locality than the Cordova 
district. Production in that field began to decline in 1919. The re- 
sults of operations in 1920, with only one company packing clams at 
Cordova as against three in 1918, show that this decline is still in 
progress. In addition to the exhaustion of the clam beds it was also 
apparent that the increasing cost of the raw product to the packers 
was a vital factor in the life of the industry. Owing to the diminu- 
tion in the supply of clams the diggers encountered greater difficulty 
in making wages, which necessitated a demand from them for a 
higher rate per pound for clams. 

Clam canning was carried on by the Pioneer Packing Co., at Cor- 
dova; Surf Packing Co., at Chisik Island, Cook Inlet; and the 
Douglas Island Packing Co., at Douglas. These companies were 
also engaged in canning salmon, for which reason the plant invest- 
ment is credited to that industry. There were employed 57 diggers, 
to whom wages amounting to $9,387 were paid. A total of 6,833 
cases of clams and clam juice was prepared, the value of which was 
$46,812, 
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PrRopucTs OF ALASKA CLAM-CANNING INDUSTRY IN 1920. 

Items. Cases. Value. 

Minced clams: 
+-pound | cans|(48iperiCas®) secre nas see eee emia ee eee eee eee 424 $3, 384 
No. 1 eastern oyster cans (48 per case)..-.-.-------- oops SE ee ws see eae ei eee | 5, 876 41, 132 
1-pound cans (48 per case).....--.---- se sedeins jcaichonga: see sabeenesecne = steeebe 17 
2-pound cans.......-.-2------------------------ Bean hp pnt Goan oh oaauee seleearecne 380 1,748 

Clam juice, 8-pound cans........------- SESE Sane Sook BABE cosa Chas ch is s6a5secaaEe ete 136 412 

otalk Ves ceases: 2 SoBe reek eg E EA 1G OE hc AR eR | 6, 833 46, 812 

MINOR FISHERIES. 

TROUT. 

The output of trout in Alaska in 1920 was practically equal in 
quantity and value to that of 1919, when it was valued at $13,155 as 
against $13,662 in the past year. Southeastern Alaska led in pro- 
duction, as approximately but 20 per cent of the catch came from 
central and western Alaska, as compared with 27 per cent from those 
districts in 1919 and 79 per cent in 1918. The chief factor contribut- 
ing to this result was the continued closure of the cannery of the 
Midnight Sun Packing Co., at Kotzebue Sound, where a few thou- 
sand cases of Dolly Vardens were canned annually prior to 1919. 

The bulk of the catch of both steelhead and Dolly Varden trout 
was handled as fresh or frozen fish by the Ripley Fish Co., and 
Libby, McNeill & Libby, in southeastern Alaska. Alt canned tront 
came from central and western Alaska. No investment is credited 
to this business, as all operations were incidental to halibut and sal- 
mon industries. 

Propucts or ALASKA Trout FISHERY IN 1920. 

Section and species. Fresh. Frozen. Pickled. Canned. 

Southeast Alaska: Pounds.| Value. | Pownds.| Valwe. | Barrels.| Value. | Cases. | Value. 

Steelhead! eb tcs8 seer Sac QWBU751) |) SL AT4A 178440 S25000 ese s- se| eee eis (> eae | ee eee 

DollyaVarden= sas. sce sce - 26, 326 6, 726 250 25 5 | $75 oor eee 

MOtabe aes oe a aoe 53, 077 8,140 | 17,594 2, 626 5 45 le. foes eee eate 

Central: 
‘Steelheadee secs cco ete oes erece lee ial Sercecioteis | sine winta siete llc alalatelele=lellle(el='a(altanilel | siateintalelaiat= 427 | $2,126 

Dolly Warden=- s2-cccs--—- 3, 420 342 379 20 5 (ioe efor cel lot cosooe 

Totale... 432 oe eon eee 3, 420 342 379 20 5 | 1 427 2,126 

Western Alaska: Dolly Var- 
(\1e ee ee Chee ee) Te ey ee re ed ee eas |S AOR r|| HSOee ocd |OEPeohebe loneercees 43 258 

Grandtotal-eee-- eee eee 56,497 | 8,482| 17,973 2,646 10 | 150 470 | 2,384 

SABLEFISH. 

As may be generally known, the catch of sablefish each year is 
made almost wholly by halibut fishermen operating in the offshore 
waters of Alaska, and the quantity reported annually fluctuates with 
market demands and the willingness of the fishermen to utilize space 
in their boats for sablefish which might be filled more profitably with 
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halibut. In 1920 the production of sablefish reached a total of 
584,251 pounds, valued at $28,544. There was an increase of 74,882 
pounds in products but a decline of $6,941 in value from the corre- 
sponding figures reported in 1919. Statistics show that 565,926 
pounds, valued at $27,770, were frozen; 3,000 pounds, valued at 
$140, were pickled; and 15,325 pounds, valued at $634, were shipped 
fresh to the States. 

CRABS. 

Some change was noted in 1920 with respect to the utilization 
of crabs in Alaska. The Arctic Packing Co. and Eda O. Kitzman 
canned experimentally a few cases of crabs at Seldovia, in central 
Alaska. John Murphy, at Tenakee, was the only operator engaged 
in crab fishing in southeastern Alaska. The investment in the crab 
fishery was $750. The products were 70 cases of canned crabs, valued 
at $1,050, and 6,350 pounds of crabs sold fresh for $690. ‘The total 
value of all crab products was $1,740. 

SHRIMPS. 

Encouraging interest in the shrimp fishery of southeastern Alaska 
was manifested in 1920 by the Alaskan Glacier Sea Food Co., at 
Petersburg. The investment in the shrimp industry was reported 
as $76,100, of which amount $24,500 was paid in wages to 14 whites, 
5 natives, 20 Japanese, and 1 Mexican. Four boats and six trawls, 
valued at $29,600, were operated in this fishery. The total produc- 
tion of shrimp was 112,045 pounds, valued at $49,123. The products 
of this fishery were more than double those of 1919, and it would 
therefore seem that the competition of the southern shrimp fisheries 
had not seriously affected operations in Alaska. 

MISCELLANEOUS FISHERY PRODUCTS. 

This classification of products includes red rockfish, flatfish, and 
smelts. Products aggregated 11,073 pounds, valued at $229, prac- 
tically all of which were frozen. 



FUR-SEAL INDUSTRY. 

PRIBILOF ISLANDS. 

GENERAL ADMINISTRATIVE WORK. 

In 1920 the work of the Bureau at the Pribilof Islands was car- 
ried on in the usual manner. Sealing operations were upon prac- 
tically the same scale as in the previous year, but a more extensive 
study of experimental methods in taking and curing skins was made, 
the results of which will be applied upon a commercial scale in suc- 
ceeding seasons. The take of pelts from the blue fox herds was the 
largest for many years. Progress was made in construction work, 
additional housing facilities being provided for natives on St. Paul 
{sland and increased salt house and workshop space on both islands 
to handle larger takes of fur-seal and fox skins. The census of the 
fur-seal herd was taken as usual. The annual supplies for the islands 
were transported chiefly by the Navy Department, but considerable 
assistance was given by Coast Guard vessels, and the Bureau’s vessel 
Hider rendered valuable service between Unalaska and the Pribilofs. 

PERSONNEL. 

Effective July 1, Agent and Caretaker A. H. Proctor, of St. Paul 
Island, was appointed to the new position of superintendent, Pribilof 
Islands, to have general direction of the work on the two islands. _ 
Storekeeper H. D. Aller, who had been detailed to the Washington 
office during the previous winter, was appointed agent and caretaker 
of St. Paul Island, arriving there October 26 on the U. S. S. Saturn. 
When Agent and Caretaker Charles E. Crompton left for the States 
September 9 on the Saturn, St. George Island was placed in charge 
of Storekeeper E. C. Johnston. After taking leave of absence, Mr. 
Crompton proceeded east via St. Louis, arriving at the Washington 
office January 5, 1921, for duty through the winter. School-teacher 
E. C. Johnston, of St. George Island, was appointed storekeeper, 
effective April 27; he was succeeded by Car] E. Fletcher, who reached 
the island on the Saturn June 16, and, having tendered his resigna- 
tion, left on the same vessel in October. John M. Orchard was then 
appointed school-teacher of St. George Island and arrived there on 
the Saturn October 29. Herschel Silverstone, assistant to the agent 
on St. Paul Island, tendered his resignation and left by the Coast 
Guard cutter Bear in October. Mr. Silverstone was succeeded by 
Henry Mygatt, who arrived on the Saturn October 26. Assistant 
Agent H. C. Scudder was appointed storekeeper on St. Paul Island, 
arriving there October 26. George Haley resigned as school-teacher 
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on St. Paul Island and left the islands on the Saturn in June. Mr. 
Haley was succeeded by Richard Culbertson, who arrived at St. Paul 
Island on the Saturn June 17. Dr. Washington C. Huyler was ap- 
pointed physician for St. Paul Island, but resigned soon after his 
arrival and returned on the Saturn in November. Dr. J. J. Rich- 
stein, resigned, left St. Paul Island at the same time. Dr. G. B. 
Bowlby was appointed to succeed Dr. Huyler and was en route to 
the island via Kodiak at the close of the year. Warden Joseph N. 
Braun arrived at St. George Island on the Algonquin September 19, 
having been detailed for general duty there during the winter. 

In the list of temporary employees was Dr. G. Dallas Hanna, cura- 
tor of invertebrate paleontology at the California Academy of Sci- 
ences and formerly in the Alaska service of the Bureau, who arrived 
at the islands on the Saturn June 16 and left on the same vessel Sep- 
tember 9; in the interim he was engaged in taking the annual census 
of fur seals, making several trips between the islands. Dr. H. A. 
Swanson was employed as a dentist for several months, spending 
part of his time on each island. W. C. Allis, special assistant on St. 
Paul Island, left there in October for a winter in the south, having 
been on the island since early in 1919. H. A. Peterson, sealing assist- 
ant, arrived on the Saturn in June and remained for the winter. 
Messrs. W. P. Zschorna, F. L. Milligan, O. E. Klockenbrink, M. 
Syron, and J. H. Quatmann, employees of Funsten Bros. & Co., 
of St. Louis, spent the summer on the island in connection with ex- 
perimental work in improving methods of handling and salting seal- 
skins. Mr. Milligan spent part of his time on St. George Island. 
Andrew Pearson and Ole Holum, carpenters, were on hand from 
May until November; the former was continuously on St. Paul 
Island but the latter was sent to St. George Island for a few weeks. 
Ward T. Bower, of the Washington office, visited the islands dur- 

ing the summer for the purpose of getting in closer contact with the 
activities there, reaching the islands July 1 and leaving July 18. 
Passage between the islands and King Cove was furnished by the 
Bureauw’s vessel £vder, and between King Cove and Seattle by com- 
mercial vessels. 

PURCHASE AND TRANSPORTATION OF SUPPLIES. 

As in previous seasons, printed schedules of annual supplies of 
general merchandise required for the Pribilof Islands were prepared 
and competitive bids received for the sale and delivery of the goods 
at Seattle, Wash. Through the courtesy of the Navy Department the 
radio tender Saturn was made available for the transportation of the 
annual supplies, the vessel making two trips to the islands to com- 
plete the work. 

On the first trip the Saturn had considerable cargo for the radio 
stations, hence only part of the Bureau’s supplies could be taken. 
On this voyage the vessel sailed from Seattle August 8, carrying 260 
tons of general supplies, 77,000 feet of lumber, and 225 tons of coal 
for St. George Island; and a shipment of empty barrels, 80 tons of 
coal, and a few tons of general merchandise for St. Paul Island. 
Owing to unusually severe weather conditions, however, but very 
little of this cargo was discharged at the Pribilofs, the major portion 
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being unloaded at Dutch Harbor. The vessel then returned to Brem- 
erton and Seattle, leaving the latter place October 13 with the bal- 
ance of the supplies. This cargo, and a part of that which had been 
left at Dutch Harbor, was landed at the islands under adverse condi- 
tions. The lumber and some of the coal purchased for St. George 
Tsland remained at Dutch Harbor. 

During the summer and fall the vessels Ynalga and Algonquin of 
the Coast (auard very courteously assisted the islands in the trans- 
portation of coal and much-needed supphes from Unalaska and 
Dutch Harbor. 

The Bureau’s tender “der made a trip to the islands in the month 
of September and again in October, carrying staple foodstuffs and 
coal to relieve the shortage which existed until the arrival of the 
Saturn on her second trip. 

POWER SCHOONER “ EIDER.” 

The Bureau’s power schooner /“zder, which was purchased and sent 
to Alaska late in 1919 as a tender for the Pribilof Islands, thoroughly 
demonstrated its value in the calendar year 1920, making in all 11 
round trips between Unalaska and the islands and Y trips to King 
Cove from Unalaska before it became necessary in November for the 
vessel to proceed to Kodiak for certain urgent repairs. AJ] told, 
7,959 miles were covered during the year. As Bering Sea is not 
generally navigated during the winter months and a vessel operat- 
ing there would be unable to secure assistance in distress, all precau- 
tions possible were taken for the safety of the craft during periods 
of severe weather. Trips to the islands were made as follows: One 
in January, two in April, one in May, one in June, three in July, one 
in August, one in September, and one in October. Trips to King 
Cove were made in June and July. 

Early in April the “der transported a special shipment of 1,312 
fur-seal skins and 938 fox skins from the islands to Unalaska, from 
which place they were taken by the commercial steamer Victoria 
to Seattle. The second trip in April from Unalaska to the islands 
was chiefly to deliver fuel oil for the naval radio stations. During 
the season the vessel transported general cargo and carried passengers 
for the radio stations as well as white employees and native work- 
men of the Bureau’s service between Unalaska and the islands, and 
was also used at St. Paul Island to transfer salted sealskins from 
Northeast Point to the village. Naval stores were carried on a num- 
ber of trips by the vessel. The better mail service between the islands 
and Unalaska, the nearest post office, was of special value. 

On October 18 the “ider was placed under quarantine for small- 
pox, of which there was a rather serious outbreak at Unalaska. After 
the quarantine was lifted the vessel aided in landing cargo from the 
Saturn and otherwise acted as tender for that vessel until again 
uarantined when a case of smallpox developed aboard the Hider 
ovember 10. After clearing the second quarantine the /ider left 

for Kodiak November 28 for repairs and to furnish transportation to 
a physician for St. Paul Island on the return trip. The vessel was 
at Kodiak at the end of the year. 
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The officers and crew of the /ider deserve commendation for mak- 
ing hazardous trips to the islands during the winter season and at 
times of the year when no vessel ever before was at the Pribilofs. 

DEPARTMENTAL ORDER REGARDING VISITING OF FUR-SEAL ROOKERIES. 

For the purpose of definitely regulating the movements of persons 
S temporarily or otherwise present at the Pribilof Islands, the follow- 

ing order was issued by the Secretary of Commerce on March 2, 
1920, and the regulations therein were put into effect at the islands 
during the summer of 1920: 

Section 2938, Compiled Laws of Alaska, 1913, provides that it shall be unlaw- 
ful for any person to land or remain on any of the Pribilof Islands, except 
through stress of weather or like unavoidable cause or by authority of the 
Secretary of Commerce. 

In order that the interests of the Government may be properly served jn the 
matter of protecting the fur-seal rookeries from unnecessary disturbance and 
in the matter of avoiding the driving of hauling-ground seals into the water, 
the following regulations are hereby promulgated: 

1. Persons lawfully landing, whether to remain temporarily or otherwise, 
must confine themselves to their lawful activities, and any visiting of rookeries 

or hauling grounds of seals or sea lions must first be authorized by the Depart- 
ment’s agents in charge. 

2. In order that persons authorized or permitted to land may have an oppor- 
tunity to observe seal life, the Department’s agents in charge will provide 
escorts, when practicable, to accompany interested persons to proper observa- 
tion points. No side digressions from the designated observation points will be 
permitted. There will be no visiting of rookeries except under such escorts. 
On St. Paul Island the usual observation point for persons temporarily present 
shall be what are commonly known as “ Observation Rocks” at Gorbatch 
rookery. 

3. Persons authorized to land at St. Paul Island, whether to remain tem- 
porarily or otherwise, are required, except under circumstances specifically 
authorized by the Department’s agent in charge, to remain on that portion of the 
island in and about the village of St. Paul which is bounded by the shore line, 
including that of the salt lagoon and its outlet, and two straight lines running 
approximately as follows: The first from the shore at Black Bluffs to the 
southerly portion of the salt lagoon, passing to the eastward of the natives’ 
cemetery, the natives’ wells, and the by-products plant; the second to cut 
across the isthmus at Zolotoi Sands. The land lines as described will be indi- 
cated by notices posted at suitable intervals. 

4. Any person willfully violating these regulations will be regarded as a 
trespasser and will be required to leave the islands at the first opportunity, 
or will be subject to such other action as may be deemed appropriate. 

The above rules have become necessary primarily because of the 
great importance of nondisturbance of hauling ground seals during 
the few weeks of active commercial sealing when a thoughtless intru- 
sion upon the seals of that class might mean a large financial loss 
to the United States. The unnecessary disturbance of seals on 
their breeding areas is also quite undesirable. Signs designating 
the limits of the unrestricted district in the vicinity of the village 
were posted on St. Paul Island, and on St. George Island a definite 
observation point was selected and marked where visitors, under 
escort, might see the rookery life without disturbing seals of any 
class. 

CONSTRUCTION WORK. 

Considerable construction. work has been accomplished at the Pri- 
bilofs during the year. On St. Paul Island a new salt house was com- 
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pleted, a concrete native dwelling was built, and two frame houses 
for natives were completed. Some of this work had been started the 
previous year. A garage to house the four tractors on St. Paul 
Island was built. A concrete extension to the wharf was completed. 
There is more work to be done along this line as soon as time and 
funds permit. Various repairs to native dwellings, improvements 
at the by-products plant, the construction of outhouses, and minor - 
matters were given attention. A road grader was sent to St. Paul 
Tsland and some work in improving roads was undertaken. 
On St. George Island an extension to the wharf was completed 

and the landing slip was enlarged, thus facilitating the discharge 
of small boats lightering cargo ashore. Also some blasting was 
done at East Landing, thus making possible the construction of a 
short roadway for handling boats. Preliminary work, including 
completion of excavation, was done toward the construction of a 
combined shop and warehouse urgently necessary to provide storage 
and handling space for the increased take of fox skins. The kenches 
in the old salt house were transferred to the new salt house, thus 
bringing sealskin work into a single building. Alterations were 
made at the fox house to allow trapping, regardless of the direction 
of the wind. 

USE OF TRACTORS. 

The four tractors which were forwarded to St. Paul Island on 
the supply vessel late in 1919 were used during the season of 1920 
with satisfactory results. They were employed, with trailers, for 
general hauling in and about the village, hauling sealskins from 
the killing fields to the salt houses and moving carcasses to the 
by-products plant. Also they were found to be of great value in 
handling the large quantities of lumber, coal, and general cargo 
landed from the supply ship, and which, owing to the uncertainty 
of weather conditions in Bering Sea, must be landed and stored 
as rapidly as possible. In conjunction with a road grader and 
trailers the tractors rendered good service in the construction of 
roads. 

BY-PRODUCTS PLANT. 

The by-products plant on St. Paul Island was operated during a 
part of the summer of 1920. A shortage of coal made it necessary 
to close the plant much earlier than had been originally intended. 
During the period the plant was in operation it produced approxi- 
mately 19,000 pounds of fertilizer meal and 1,853 gallons of oil, of 
which 361 gallons were No. 1, 1,299 gallons No. 2, and 193 gallons 
No. 3. A shipment of 15,893 pounds of meal produced this season 
was sold at Seattle for $68 per ton, bringing a total of $523.36; the 
remainder of the meal is still at the island. The oil is in storage at 
Seattle pending decision as to its most advantageous disposition ; the 
market for this product was very poor at the close of the year. 

During the summer of 1920 an experiment was conducted to deter- 
mine the comparative values of oil rendered from the carcasses of. 
seals which had been dead for different lengths of time. It was con- 
sidered possible that in the cool climate of the Pribilofs the factor 
of decomposition might be of less consequence than is the case where 
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animal oils are handled in warmer regions. Accordingly samples 
were taken of oil rendered from carcasses of seals which had been 
dead 1, 2, 3, 4, 5, 6, 7, 10, 11, and 12 days, and these were later for- 
warded to the Bureau of Standards, 

The report on the analyses showed that with seal blubber, as in 
other animal fats, a decided increase in free fatty acids takes place 
within a very few days. The acid number of the seal oil samples 
ranged from a minimum of 2.8 for the first two days to a maximum 
of 13.3 on the tenth day after killing. Reference to the New York 
market quotations at the end of the year showed a price of 45 cents 
per gallon for herring oil containing less than 5 per cent of acids, 
while only 28 cents per gallon was offered for the same oil containing 
between 5 and 10 per cent of acids. The seal-oil samples taken 10, 11, 
and 12 days after killing showed an average acid number of 11.2, and 
the samples for the third, fourth, fifth, sixth, and seventh days had 
an average acid number of well over 5. In view of the great depre- 
ciation in value of oils having a high acid content, it is of primary 
importance that the oil be rendered from the animal tissues as early 
as practicable. Other features of the analyses did not show progres- 
sive changes on which sound conclusions could be based. 

IMPROVED SEALING METHODS. 

With a view to securing improvement in the quality of the seal- 
skins prior to the dressing and dyeing processes, the study of sealing 
methods at the islands was continued in 1920. W. P. Zschorna, who 
carried on preliminary work in 1919 for the Bureau, was in charge 
of experimental work this year for Funsten Bros. & Co. Four other 
employees of the company, namely, Michael Syron, Oliver E. Klock- 
enbrink, Frank L. Milligan, and J. H. Quatmann, were detailed for 
duty at the Pribilofs during the active sealing season and assisted in 
this special work. Particular attention was given the features of 
blubbering and washing the raw pelts before salting, and of salting 
the skins only once instead of twice, as formerly. While this work 
was of an experimental character, it was on a scale sufficiently large 
to warrant its being used as the basis for making changes if any were 
found to be desirable. 
The method of handling raw sealskins in effect for many years was 

to allow them to lose their natural heat while lying on the killing 
field. They were then taken to the salt houses, and at the end of five 
days were removed, examined for faulty curing, and returned to the 
salt to await shipment, usually at least five or six weeks later. In the 
summer of 1920, however, 1,000 skins were given different treatment 
on St. Paul Island. Immediately after killing, or as soon as they 
could be hauled in from the killing fields, these skins were cooled in 
a tank of running sea water; all blubber and meat was carefully 
removed, they were again washed, and then were stretched and placed 
in salt to remain until removed for shipment. Advance reports on 
these skins indicate that they are of such an improved quality as to 
warrant the extension of the washing, blubbering, and stretching of 
the pelts to the whole take of skins. 
A feature of the new plan is the taking of sealskins by the so- 

called rough method, which consists in leaving considerable quanti- 
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ties of blubber and meat on the pelt when it is removed from the 
animal. In addition to securing more evenly cured skins, the new 
method does away with the chances for cutting or flaying the skins 
on the killing field as the subsequent removal of the blubber and 
meat makes it unnecessary for the skinner to cut close to the pelt. 
The following comments by the Gibbins & Lohn Dressing & Dyeing 
Co., of St. Louis, in regard to the blubbered and washed skins of 
1920, show some of the practical advantages of the new treatment : 

The benefit of the better curing and more uniform condition of the pelts is 
apparent throughout the various dressing processes. The washing is rendered 
easier, more efficacious, and safer than on ordinary skins. The better condi- 
tion of the pelts is also felt in the unhairing process. The hair on the yellow 
spots is always quite difficult to remove. It is generally necessary on such pelts 

to loosen the hair by a slight and controlled sweating action, which can not 
be advantageous, for it has a tendency to loosen fur as well as hair. It was 
found that in the white-blubbered pelts the hair could be loosened by the 
unhairing process and the fur left firmer and set tighter when the process was 
finished. In other words, the hair was easier to remove because the fur held 
firm. Another result is that more of the fine hair is removed during the 
unhairing. While this fine hair can be clipped out during the subsequent 
machining process, a better finished product is obtained if it is removed during 
the unhairing. 

In addition to the skins which were washed and blubbered, a por- 
tion of the catch was handled in the usual manner and then cooled 
by washing before salting; others were given no special treatment 
beyond a stretching at the time of salting. Various small lots of 
skins were treated in different ways, the entire effort being toward 
developing improved methods. 

It is probable that the blubbering, washing, stretching, and single 
salting will be conducted on a larger scale in the season of 1921, as 
there 1s every reason to believe that the new methods result in a 
superior finished product. 

NATIVES. 

HEALTH CONDITIONS. 

The maintenance of good health among the natives on the Pribilof 
Islands is not only one of the responsibilities resting upon the Bureau 
in its administration of affairs there, but it is greatly to the interest of 
the Government to give the best of care to the communities which 
perform the bulk of the manual labor incidental to the valuable 
and remunerative industries centering on the islands. 
A resident physician is stationed on each of the two islands pri- 

marily for the purpose of attending to the health of the natives. 
Well-stocked dispensaries are provided and a small hospital is avail- 
able on St. Paul Island. A building to contain hospital facilities is 
to be constructed on St. George Island in the near future. 

During the summer and fall of 1920 a dentist was employed to give 
attention to the needs of the natives and others on the Pribilofs and 
he was fully occupied during his entire stay. Another dentist will 
be secured for the coming year to continue this important work. 

It is especially noteworthy that on St. George Island, with a popu- 
lation of about 135 persons, no deaths occurred for a period of 15 
months ending June 19, 1920. This is unprecedented in the history of 
the Pribilofs. 
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SCHOOLS. 

St. Paul Island—The senior school on St. Paul Island, under the 
direction of George Haley, was opened on September 22, 1919, and 
continued until May 28, 1920. The enrollment consisted of 66 pupils. 
The usual methods were followed in the teaching of the children, 
particular stress being placed upon subjects which would tend to 
bring about the increased use of the English language. In resigning 
at the close of the session, Mr. Haley terminated a period of service 
in the island schools extending over six years. 

St. George Island—On St. George Island the senior school was 
opened on October 7, 1919, and closed May 14, 1920, with an enroll- 
ment of 34 pupils. The percentages of attendance and punctuality 
were 99.45 and 99.52, respectively. In discussing the methods of in- 
struction and administration used in the school, Mr. Johnston states: 

The pupils were divided into five general classes and again subdivided where 
necessary. These subdivisions varied with the different subjects of instruction, 

but were determined more by the intelligence and capabilities of the pupils. 
The use of English was always required in the schoolroom. Several days 

sometimes passed without a word of Aleut being spoken. At recess and at home 
the pupils were encouraged to speak English. 
When the Aleut children can understand English with more ease and quick- 

ness, especially as it is spoken, they will advance in their other studies at a 
surprisingly rapid rate. This inability to understand many explanations given 
by the teachers, no matter how simple they are, makes such studies as arith- 
metic difficult. In every recitation the study and use of English was of para- 
mount importance. 

In the fourth and fifth reading classes the text was discussed and commented 
upon by the pupils so that they would understand the English phraseology The 
lower classes were given drills in vocabulary and pronunciation. Composi- 
tions on stories in the readers were rather poor, as it seemed hard for most of 
the children to grasp the important points of a story. The following will illus- 
trate: In the geography textbook a paragraph would describe a river system. 
The final sentence of the description would be: ‘‘ This is called a river system.” 
The pupils, in spite of continuous instruction, would give the sentence quoted 
above as the definition of a river system. 

Compositions were frequently called for, the subjects being chosen by the 
pupils or by the teacher. Letters were written to friends at other places. AIL 
written work was corrected and handed back to be rewritten or discussed in 
class. 

During the second half of the term the fifth class kept individual diaries. 
They understood the purpose of the diary easily, and noted many details which 
most children would not remember The diaries were examined once a week 
and individual instruction was given to the writer on his mistakes in grammar, 
spelling, ete. i 

It was not necessary to inflict corporal punishment at any time. Standing 
up in front of the school, staying in at recess, etc., proved sufficient. Strange 
to say, the pupils did not like to be sent home from school, a fact used.to advan- 
tage in inflicting punishment. 

In addition to the senior school, classes for small children were con- 
ducted by Mrs. Ella J. Johnston. This junior school was carried on 
between the dates given above for the session of the larger school. 
The enrollment was made up of six girls and five boys. Simple 
work, similar to that given in kindergarten classes, forms the basis 
of the work in the junior school. These classes are very valuable in 
preparing the children for entrance into the senior school and en- 
abling them to take up their work to greater advantage than would 
otherwise be the case. Mr. Johnston’s report comments upon the 
work of the junior school as follows: 

The value of this preparatory course can be realized best by those who take 
up the child’s instruction in the senior school, Last term one of the boys com- 
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ing to the junior school for the first time was so frightened that he cried 
lustily until one of his sisters stood beside him. He continued to do this for 
six weeks. At the end of that time he became interested, and it was hard to 
persuade him to go home at the end of the period. Without this experience in 
the junior school, the boy would have caused considerable trouble in the senior 
school, besides delaying his own advancement. 

Sewing classes were also conducted for the larger girls by Mrs. 
Johnston, various practical stitches being taught. Useful articles, 
such as sewing bags, needlecases, and aprons were made, and in- 
terest was stimulated by the fact that the girls were allowed to keep 
the articles made. 

ATTENDANCE AT SALEM INDIAN TRAINING SCHOOL, CHEMAWA, OREG. 

Several native students from the Pribilof Islands are at the Salem 
Indian Training School at Chemawa, Oreg. None of the pupils 
returned to the islands, nor were any enrolled during the year; the 
list of pupils, therefore, remains the same as at the close of 1919. 

PrRIBILOF ISLANDS NATIVES AT SALEM INDIAN TRAINING ScHooL, Dec. 31, 1920. 

Bratis Alabina) >. 2st 2 eee Se eae Resident of St. Paul Island. 
Bratis: Oulianas=2 2 tre oe ee ae eee ee. Do. 
Stepetin,, (Nicolai... 3 ee Do. 
Stepetin; Vasiliij22-. =. +4 eee Do. 
ekanof, Georges-2223—. 2 2 ee ees Resident of St. George Island. 
Merculief, haurence: -. -> 3233-3 Ae Do. 

Ouliana Fratis has completed a course of study at the school and 
has since been given the responsibilities of acting as matron in one 
of the buildings for the smaller girls. It is doubtful whether she or 
her mother will ever return to the Pribilof Islands. 

On November 18, 1920, Agent Crompton made an official visit to 
Chemawa for the purpose of later making recommendations regard- 
ing the policy of sending natives from the Pribilof Islands to that 
school. ‘The following is ; extracted from his report : 

Rumors had reached the island that the natives who were at Chemawa were 
not receiving good care, that their food was not plentiful and was of poor 
quality, and that the sleeping quarters were poorly heated. At first but little 
attention was paid to these reports, but they became quite persistent and 
resulted in my request for authority to investigate the matter. In addition 
there was a question regarding the general policy of sending natives to the 
States for their schooling. 

IT arrived at Chemawa late in the evening of November 17, 1920, and spent 
the entire following day at the school. 

The superintendent, Mr. Harwood Hall, showed me through the classrooms 
of the institution during the forenoon, and the remainder of the day was spent 
in the various workshops and other buildings. 

During the day all of the Pribilof boys were separately questioned regarding 
their comforts and treatment. They were informed that my visit was for the 
purpose of hearing their grievances if they had any, but they were unanimous 
in praise of their treatment, and in addition seemed to have a strong “ school 
spirit’ of pride in the institution. The boys were told that if they ever had 
any real grievances the agents at the Pribilof Islands wished to know of them, 
but that they should not worry their parents by writing about petty matters. 
Though I observed closely, nothing seemed to indicate that they were not well 
cared for in all respects. The food was inspected and the dormitories seen, 
and all was on an equality with conditions in first-class boarding schools. 

1 Mother of Ouliana Fratis and employed at the school, 
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The question of sending natives from the Pribilofs to Chemawa, then, becomes 
one of policy rather than one of doubt regarding the care they might receive 
while there. In the writer’s opinion it is not to the interest of the United States 
to send them to outside schools, and there is doubt that it adds to the ultimate 
happiness of the individuals. * * * 

It is recommended that no more children be sent to the Chemawa school at 
the instigation of the Bureau. 

SAVINGS ACCOUNTS. 

Certain of the Pribilof Islands natives have personal funds in the 
custody of the United States Commissioner of Fisheries as trustee. 
These funds are still on deposit with the Washington Loan & Trust 
Co., Washington, D. C., and draw interest at 3 per cent per annum, 
calculated on monthly balances. 

The condition of the account as a whole on December 31, 1920, is 
shown in the statement which follows: 

balance on bands Jan. J) LO20Eeee feat oie ee ee ee sts $3, 093. 57 
Interest earned from Jan. 1 to Dec. 31, 1920_______ AL AG Ope oe AL ee 89. 92 

3, 183. 49 
Withdrawn by natives during above period____-_-_-___-___-_______ 343. 62 

Bance Oni nangd seal wl OQ snes ane ne eee a De eee ee eee 2, 839. 87 

An itemized statement of the account showing the individual bal- 
ances of the natives is as follows: 

PRIBILOF ISLANDS NATIVES’ SAVINGS ACCOUNTS IN CUSTODY OF THE UNITED 
STATES COMMISSIONER OF FISHERIES, AS TRUSTEE, Dec. 31, 1920. 

ST. PAUL ISLAND. Merculieff, Paul A_-________ $15. 16 
Pankoff, Agrippina_________ 235. 69 

Bourdukofsky, Apollon__—___— $90.42 Pankoff, Maria M__________ 43.13 
Bourdukofsky, Peter_____-__ 60.70 Sedick, Feofania___________ 18. 47 
Wrahise A onifing 5°26 oe ee as 92.90 Sedick, Lavrenty_________._ 13. 47 
Hratis, sAkalinas = 210. 4 547.73 Sedick, Leonty_____________ 13. 47 
Hraws. Martha. 2+. 92.91 Sedick, Marina ____________ “88 
Bravis. Ouliatta - = 8 92.91 Tetoff, Vikenty M_____-____ 43.12 
Gromoff, Iuliania_____-_____ 348. 70 ia . 
Kozloff, Parascovia ________ {.28 Be ee ND: 
Krukoff, Ekaterina? ______ 197.91 Borenien, Zoya *_-_________ 235. 97 
Krukofi..; uleta as ==) Sa00 gsGalaniny (Marys 25 25 pee L515 
Mandregan, Alexandra M__- 10.23 Lestenkof, Michael_________ 118. 10 
Melovidov, Alfey_____-_____ 43.138 Merculief, Agrippina_______ 64. 54 
Melovidoy, Anton —_________ 3.70 Merculief, Joseph __________ 24. 28 
Melovidov, Iosef _-_____-__- 43.13 Merculief, Polyxenia _______ 12. 28 
Merculieff, Agafia *_________ 38.67 Shane, Michael ____________ 29. 65 
Merculieff, Dosofey_________ 38.67 Zacharof, Emanuel_________ 45 
Merculieff, Makary_________ 38. 67 —_—_—. 
Merculieff, Mariamna*_____ 64. 40 A Noy es oes So ee ee 2, 839. 87 

PAYMENTS FOR TAKING SEALSKINS. 

Following the plan of the two preceding seasons, funds for paying 
certain persons engaged in the sealing operations at the Pribilofs 
in 1920 were advanced by Funsten Bros. & Co., and the firm was 

1 Not living on islands in 1920. 
* New account; formerly account of Alexey Emanoff, deceased. 
°> New account; formerly account of Terenty Merculieff, deceased. 
‘Includes $24.98 transferred from account of Auxenia Diakanoff (Mrs. C. H. Hope). 
5 Includes $115.14 transferred from account of Mary Philemonof, deceased. Zoya Bore- 

nien was formerly Zoya Philemonof; now deceased and estate undivided. 
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duly reimbursed from the proceeds of the sale of the dressed and 
dyed skins. Under this arrangement the funds are deposited in a 
Seattle bank to the credit of the Bureau’s authorized and bonded 
agent at the Pribilofs, who issues checks against the deposit covering 
accounts payable therefrom. 

The practice of paying the island natives for their labor in taking 
commercial skins was continued. They were paid on the basis of 
50 cents each for skins taken from seals up to and including the 
6-year-old class, and $1 each for skins taken from seals of 7 years 
and upward. No payments are made for labor in taking the skins 
of seals which are killed primarily for food. 

During the calendar year 1920 and through January 31, 1921, the 
following payments were made from funds advanced by Funsten 
Bros. & Co.: 
Salaries! Of sealing aSsistants. st. laul Wslant 2s $3,079. 49 
Wages of Aleutian Islands natives at St. Paul Island_______________ 4, 275. 48 
Amount earned by St. Raul nativess192 02822 0s Se See ee 11, 112. 00 
Amount earned by St. George Island natives, 1920_-___________=_--= 2, 127. 00 

Total: 2 22222-2232 oe a aie ee ree eee 20, 593. 92 

Tn addition to the above total, the sum of $645 was paid the natives 
of St. Paul Island during 1920, this amount representing an unpaid 
credit for the year 1919, which was entered as an undivided credit 
in the list of expenditures for that year. 
Owing to the death of Peter Tetoff, one of the natives at St. Paul 

Island, there remains an unpaid balance of $246.50 on account of 
the sealing work for 1920 on that island; this amount will be paid 
to the estate of the deceased when it is settled, thus closing the 
account. 

St. Paul Island—Of the 22,220 skins taken on St. Paul Island 
during the calendar year 1920, the native workmen received payment 
for 21,097 skins at the rate of 50 cents each and 710 skins at the rate 
of $1 each; the other skins were from seals killed for food for which 
no payment was made. The fund was divided among the participat- 
ing natives according to their ability, as follows: 

DISBURSEMENTS TO ST. PAUL NATIVES FOR SEALING OPERATIONS, CALENDAR 
YEAR 1920. 

{ 

Num- Num- 
Classification. ber of Share of Total. Classification. ber of Share of Total. each. each. men. | 

Hirshiclasskes ce eee 28 $246.50 | $6,902. 00 Fifth class E atapepe ee eee 3 | $99.50 $298. 50 
Second class.....--... 13 197. 50 2,567. 50 || Additional compensa- 
MNhindiclasssseses-sssee 7 160. 00 1, 120. 00 Clone ease. gaan asec e |Beosascece 100. 00 
ourthiclassee=se.cs-o2 3 123. 50 370. 50 —— 

Totalasee seer 5a | Stale | 11,358.50 

1 Allowed 2 native foremen. 

St. George Island. —Of the 4,428 skins taken on St. George Island 
during the calendar year 1920, 4,030 were paid for at the rate of 50 
cents each and 12 at the rate of $1 each; the balance of the year’s 
take was composed of skins from seals killed for food for which 
no credit was allowed. The resulting fund was divided among the 
natives who took part in the operations according to the extent and 
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proficiency of their work. The division was made as shown in the 
following table: 

DISBURSEMENTS TO ST. GEORGE NATIVES FOR SEALING OPERATIONS; CALENDAR 
YEAR 1920. 

: Num-| Share Num-| Share 
Classification. | ber of of Total. Classification. ber of of Total. 

men.| each. men. | each, 

MUTSRCIASSS << -2ccn no 14 | $110.00 | $1,540. 00-|| Boys’ class........... 3 $10. 00 $30. 00 
Second class. . 3 79. 00 "937.00 |, Additional compen- , 
Third class... . = 1 62. 50 62. 50 SAUOM een eee ees | sc nee |store 100. 00 
Fourth class. ....... ae 3 52. 50 157. 50 —— 

Motels nese 5 DAR sueraee 2, 127. 00 

1 Allowed 2 native foremen. 

PAYMENTS FOR TAKING FOX SKINS. 

Following the plan of past seasons, natives at the Pribilofs were 
paid for their labor in taking fox skins during the winter of 1919-20 
on the basis of $5 for each skin secured. The funds are credited to 
each community as a whole and are later divided among the par- 
ticipating workmen according to the extent and skill of their work. 
On St. Paul Island 188 skins were taken, resulting in a total credit 
of $940 to be divided among 43 men. On St. George Island 750-skins 
were obtained, making a total credit of $3,750 to TBé divided among 
30 men. These sums will be paid from the proceeds of the sale of 
the skins, in February of 1921. 

CENSUS, 

The usual annual census of native inhabitants of the Pribilof 
Islands was taken on March 31, 1920. The following recapitulation 
shows a total of 336 natives accredited to the two islands, 4 of whom 
are attending the Salem Indian Training School at Chemawa, Oreg. 
The census of 1920 gives the same number of resident inhabitants for 
St. Paul Island as were present on March 31, 1919. On St. George 
Island a gain of 6 inhabitants is shown in the number actually 
resident: 

RECAPITULATION OF CENSUS OF Natives, Mar. 381, 1920. 

St. Paul Island: 
Reade papliation* Mar: ols LOLOb ss. ones ee eee ee 188 
Birtisameyest.ended Mar, 3), 19202. =. Se eee 9 

197 
PAEEIVALS “IMVCar! 286 me RS. See ee ee a as 14 

: 211 
Hea hheeine yea. = 5 SES ee ee lS 4 ee eS t 

: 204 
Departures in year, permanent—To Biorka Island__--___-_-_~...-____ 3 

201 

54777 °—21——6 
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Departures in year, temporary— 
To ‘Wnalaske = W220 8 as ae Sa Oe eee ee 11 
ToiSt George dslande 3s Sa ee ee ee ee ee ee Pe 

13 

Total native resident population Mar. 31, 1920_-__-______— ~~. 188 
Natives at Salem Indian Training School, Chemawa, Oreg____________ 4 
Others temporarily residing elsewhere =) 2 eee 14 

Total natives Accredited! to St Paul Island 22. sees 206 

St. George Island: 
Resident: population=Mars Si), O12 ee ee ee 22, 
Births ineyear ended Mars Sil 192022222 ees See eee 8 

130 
Arrivals in year (from St. Paul Island) _________ ees 2 

132 
J) eit es 10 eye re a se es I A ee ee a Be 0) 

132 
Departures in year, permanent—To Seattle, Wash_______-______-_____ al 

131 

Departures in year, temporary— 
Mo iGhema way) Onegt or ooh ee a fe ae ee ee 1 

Tos SE, Paul slang e223 ee See SS eee ee eee 2 

Ss 

Total native resident population Mars 31511920222 eee 128 
Natives at Salem Indian Training School, Chemawa, Oreg____________ 2 

Total natives accredited to St. George Island______________________ 180 

FUR-SEAL HERD. 

QUOTA FOR KILLING. 

On May 26, 1920, the Bureau made recommendation to the Secre- 
tary of Commerce regarding the number of male seals which might 
be authorized for killing at the Pribilof Islands during the calendar 
year 1920. The Bureau’s recommendation, approved by the Secre- 
tary May 26, 1920, was as follows: 

Quota OF SEALS FOR KILLING IN 1920. 

D: St. St. 
Age class. Paul. George. Total. 

3-year-olds 15, 830 2,900 18, 730 
4-year-olds 4, 400 1, 100 5, 500 
7-year-olds and over 10},770) |oo= soecieene 10, 770 

Motale ooste = sot voce aes gee Ine se eee eee ree ee 31, 000 | 4,000! 35,000 

The foregoing figures are those which were given the Bureau’s 
representatives at the Pribilofs for their general guidance, the 
numbers to be killed being subject to revision should conditions 
observed at the islands during the progress of operations indicate 
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the necessity therefor. As the season advanced it seemed wise to 
modify the original instructions, and accordingly, on July 22, the 
Acting Secretary y of Commerce authorized the killing of 3,000 more 
ve of the 3- -year-old class and 1,000 of the 4-year- -old class. This 
yas later modified to include only ‘those seals of the 3- year-old class 
ie length was 43.inches or over. The instructions were con- 
veyed by tel egraph. 

Killings of previous years having reduced the numbers of seals 
in the 5-year-old and 6-year-old classes of 1920 rather close to the 
reserve required by law, it was thought best not to draw further on 
these classes. A return to the desirable proportion of adult males 
to females is now reported on both islands, and upon the recom- 
mendation of the superintendent at St. Paul Island the killing from 
this class was stopped on July 23, after 703 skins had been secured. 

KILLINGS OF SEALS, 

St. Paul [sland.—In a total of 54 drives during the period from 
January 22 to November 29, inclusive, 22,220 seals were secured on 
St. Paul Island during the calendar year 1920. 

St. George Island. —The first drive was made on St. George Island 
on May 31 and the last on November 19; in a total of 35 drives, 
4.498 seals were killed during the calendar year 1920. 

The total number of seals killed on ‘both islands during the 
calendar year was 26,648. Details regarding the killings are shown 
in the following tables: 

SEAL KILLINGS ON Printtor ISLANDS IN 1920. 

ST. PAUL ISLAND. 

Serial - Serial 
D No. se Skins No ; Skins 

ate of Hauling sround se- Date of Hauling ground. se- 
drive cured. drive cured 

Jan. 22 Me esea ion Rocke sec-secseee 68 || July 17] 30) Morjoviand Vostochni....) 1,344 
Jan. 30 Due ee Giese aa SS ees 4 || July 19 31 | Reef and Gorbatch........ | 1,309 
May 18° Sue se LOS ee as eae 58 || July 20! 32] Zapadni, Little Zapadni,| ~ 466 
June 4 rh (N Oz eecen eo naneen ceo 97 and Zapadni Reef. 
June il Sal Melee ee occ ores i ek 225 || July 21 33 | Tolstoi, Lukanin, and 251 

Do: 2 Gal SLOIStOl-< cae cescosee scenes 85 Kitovi. 
June 14 TOM MOLIOVA: oo acce'soce cos ctee 417 || July 23 34 | Reef and Gorbatch........ 697 

WoL... Sul MMOSLOCH ite seats same ences 41 || July 27 35 | Morjoviand Vostechni....| 1,432 
June 19 OMe AaDaGNt netics ccc cesesae 357 || July 29 36)|/ Gorbatehocenseecee coca see 428 
June 21 AOU CObss aces ko. cactuce ae coe 541 || July 30 Silt Reeisccccnestenseccecescss 259 
June 23 11 | Morjoviand Vostochni.... 574 Do....| 38 | Lukaninand Kitovi-...... 89 
June 24 tal SOlOViliter ese sctesceseas 295 || Aug. 2 39} | Dolstou ees: Ceo ee 210 
June 25 TB RA 10) yc) a a ee eee 242 || Aug. 3 40 | Zapadni, Little Zapadni, 225 

Dee 22 PAG MILI N soon ce sec ceee es 114 and Zapadni Reef. 
June 26 tle OU/ Az of fo Da seem eee eee 394 || Aug. 4 41 | Morjoviand Vostochni. . 406 
June 28 16 | Reef and Gorbatch........ 1,127 Dozeec|) P42, |(Gorpatehe= ap eacs oe cee 257 
June 30 HERMON OMG sens acc cccees 536 || Aug. 5 43) |DROlOVINE cncceccwec cscs e 323 

DOeeee||) Sale VOstochite = 22.0.0 scccce. 496 || Aug. 6 AA DOSE Ol maces jensee cet ance 70 
July 1 IOC BP OlOVvina ets nc sacececee 270 Do....| 45 | Lukaninand Kitovi...... 40 
July 2 PON ELGISUOD= 2 eee se cocckcnces 315 || Aug. 7 AG WZADAGN ss. a 25-2cscccoen 49 
July 3 21 | Reef and Gorbatch........ 840 ||} Aug. 8 47 Reef and Gorbatch........ 101 
July 5 22 | Zapadni, Little Zapadni, 421 || Aug. 10 AS PEOIOVINE5.56--.--cnceccee 143 

and Zapadni Reef. Do....| 49 | Morjoviand Vostochni.. 257 
July 7 23 | Morjoviand Vostochni....| 2,060 || Oct. 23 DOM MEOOLe seen ew eer ere en oe 175 
July 9 24 | Lukanin and Kitovi...... 99 || Nov. 9 cat Li (eames GO et cet ccccssccesssce 34 
Geno leon te LOIStOie ee ee es 399 DO = temor! |PUAIKANIN: << nceuetssceccec 23 

July 10 26 | Reef and Gorbatch........ 1,333 || Nov. 20 Ba GS iG oe pee asec oe 34 
July 11 27 | Zapadni, Little Zapadni, 669 || Nov. 29 Dat | PQOLDAtCMsscesesecoeceeces 18 

and Zapadni Reef. 
July 14 | 28] Reef and Gorbatch........ 1,181 Dota cwecsecsescess 22, 220 

Do....| 29} Tolstoi, Lukanin, and 382 
| Kitovi. 
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SEAL KI“LInGs ON PrisiLor ISLANDS In 1920—Continued. 

ST. GEORGE ISLAND. 

See! Skins ca Skins 
Date. of. Hauling ground. se- Date. of Hauling ground. se- 

ania cured aio © cured 

May 31 Uae Northies.- osecee ceeeenes 5 || July 13 19) | Zapadnise=. be seer eee 36 
June 7 2 | East Cliffs and Staraya 22 || July 15 20 | North and Staraya Artil.. 206 

Artil. July 17 Di tWastetec#h= Sono oes seee 354 
June 9 SulpNionghsassoece- soe Se sees 26 || July 19 22 | North and Staraya Artil.. 224 
June 12 Ay |eWastiClitisenes-cecsuecesee 20 || July 22 23 | East Reefand North...... 430 
June 16 5 | North, Staraya Artil, and 131 || July 24 24 | North and Staraya Artil-. 277 

East Cliffs. July 26 25; | masteRecksnce sass seen 103 
June 19 Gnlehasti Clifisess-menscseece es 11 |} July 29 26 | North and Staraya Artil. - 269 
June 21 7 | North and Staraya Artil. . 100 || July 31 27) Hast Reefs. 5. sas. asses 163 
June 25 8 | East Cliffs and North..... 58 || Aug. 2 28 | North and Staraya Artil-. 26 
June 28 9 | East Reefand North...... 117 || Aug. 4 29 | East Reefand North...... 80 
June 29 105) Zapadnisese aces sccaee= scice 58 || Aug. 9 SOU eaaes (ORES SR orinAbr nsec. 104 
June 30 11 | Staraya Artil.... 130 || Oct. 20 31 | East Cliffs and North..... 199 
Do A2a Northen ase 88 || Oct. 23 B2ieecse Osi Seto = dese clear 53 

July 3 13 | East Reef. 11 |} Nov. 2 853 [Encode GOs%n2ccss see eee 53 
July, <5 14 | North...-. 170 || Nov. 17 34 | North and Staraya Artil.- 69 
July 6 15 | Zapadni-. - - 37 || Nov. 19 35)| "Mast iClitiss=- 5-22) ssseeeee 12 
July 7 16 | East Reef and North 175 
July 10 17 | North and Staraya Art 521 Total > o-oo 4,428 
July 12 185) Hast Reeiios2 ssn. eeeeae 90 

AGE CLASSES OF SEALS. 

The present method of classifying seals of unknown age has been 
developed from experimental work conducted since the summer of 
1912, when a large number of male and female pups of that season 
were branded with a permanent distinctive mark. A few of these 
animals have been killed in each season since 1912 and the body 
lengths—from tip of nose to root of tail—and other data have been 
recorded. On the basis of the grewth attained by these seals in each 
of the several years, limits of carcass length have been adopted for 
each year of age, and seals are now classified in accordance with the 
position their respective carcass lengths occupy in the scale taken 
from the branded animals. The limits now in use are as follows: 

AGE STANDARDS OF Bopy LENGTHS OF SEALS. 

Nee Lengths of Lengths of ire Lengths of Lengths of 
Be. summer seals.] fall seals. Be. summer seals.| fall seals. 

Inches. Inches. Inches. Inches. 
Wearlings: <<. <scc-c. Up to 36.75 | Up to 38.75 || 4-year olds.........-. 46 to 51.75 48 to 53.75 
2-year olds........-.- 37 to 40. 75 39 to 42. 75 || 5-year olds..-.....-.. 52 to 57. 75 54 to 59.75 
3-year olds..........- | 41 to 45. 75 43 to 47.75 || 6-year olds..........- 58 to 63. 75 60 to 65. 75 
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AGES OF SEALS KILLED ON PRIBILOF ISLANDS, CALENDAR YEAR 1920. 

Summer (Jan. 1-Aug. 10), Fall (Aug. 11-Dee. 31), 
g 1920. 

ls Eas a £ 2 ae a __| Grand 
Age. z E | ; | | total. 

t. St. rie St. St. r 
Paul. George. Total. Paul. | George. Potal. 

| 

GATING sis cate cin mec mum ates sin Ui Sere asters | Me ea ae ctecteac Pawlas Raw ull sia bloicte nts ae i 
Pes (rN rito] Ca Sy oe A nee 166 194 360 | 2 26 28 388 
VERT O10Se,. 2 [sai isicaincinc sc cancieac 15, 914 2,917 18, 831 233 312 | 545 19, 376 
BEVORITOLUS ect oe oto. ccmenicintis 4,988 843 | 5, 831 46 44 90 5,921 
TEX CAG eae ee 45 61 106 2 3 5 li 
G-VERINGIOS so Sociecccacex assets 39 4 EE BON cee eae oe eee 43 
7-year olds and over............ 709 12 721 | i bl St ae 1| 722 
NOES Wate cis niciare 0 sra’sve Siptateioaaioe ois © 68 ll (ke Bae ae 1 | ut 80 

Motel awwrpeeee ecco estes 21, 936 4, 042 | 25, 978 284 386 670 | 26, 648 

1 The few cows reported above, about one-third of 1 per cent of the total take, were accidentally and 
unavoidably killed. Every possible effort is made to avoid the killing of cows, but persons familiar with 
conditions at theislands willreadily appreciate that oncein a great while a cow is killed. 

BRANDED SEALS, 

Fifteen 8-year-old male seals, bearing the brand placed upon them 
as pups in 1912, were killed during the calendar year 1920. Of this 
auanber six were taken on St. Paul Island and nine on St. George 
sland. 
It is from the 1912 series of branded seals that the data were ob- 

tained from which the age classification standards now in use were 
developed. Observations have also been made as to the develop- 
ment and movements of female seals bearing the 1912 brand. It is 
believed that more dependable information has been obtained as a 
result of the branding done in 1912 than from any similar work done 
in the past. 

The following table shows certain information secured from the 
animals killed this season : 

RECORDS OF BRANDED 8-YEAR-OLD MALE FUR SEALS KILLED ON PRIBILOF ISLANDS, 
CALENDAR YEAR 1920. 

Serial - ee oe Green- Trade 
No. of Paes of Island. eS eae skin classifi- 
skin. Ee eeu * | weight. | cation. 

1920 Pounds. | Inches. | Pounds. | 
PP OSZS oR UNO sen |PSb. ales onc 2cdesancaas tees cemeoess ssi 282 59. 50 154 | Wig. 
AP6829 | July 10 |....- GOS. Sakae Season eee 288 70. 00 27 Do. 
AP6830'} July 14 ]....- GOssr sooo os bos seceonees eee aeeseee 309 72. 75 ye!) ID 
AP6831 | July 23 |..... GOs ae ies once aeets seen tepuseiaes 271 73. 25 41 | Do. 
AP6885 | Aug. 4 |....- (Cone es See EE ae SOE ee cmos 251 69. 25 27 Do. 
AP7380 | Oct. 23 ]....- GO sets. ve sismacinas cece ne oe eens] 297 73. 50 33° |) Do. 
GGDUM NIMC EDs eS isMROOLPG: 252 82 ano tmp ee ons asia ainn 249 69. 25 24 Do. 
G6158 | July 5/]..... LO ee seks ee aoe csea orc ee 351 72. 25 38 Do. 
G6159 | July 15 |..... COs ee eles SEs teen k Shea eeie ae 260 69. 50 37 Do. 
G6160 | July 19 |....- Oe ee Bist Steins la nies = arate ese tani 243 68. 25 23 Do. 
G6IGL |< -dotl.2|...5 Osa ness senses kee ceccae oe scah ebaiccineee 273 69. 25 35 Do. 
GGIGZ (Ss dots.F2|5- 5.2 COM ees earns ot anaes aeneoeace 286 73. 00 43 Do. 
G6163 | July 22 |....- GO eer ee aa as oct eas 2 se sioen eset 259 73. 50 37 Do. 
G6164 | Aug. 9 ]..... One sees ae Senses solActs hao eile oe ane hese 322 75. 50 32 Do. 
GOlGor Is. -00.--- cleo. (3s em aie ot aes See Se Sc 252 72. 00 42 Do. 

1 Seals were bled before being weighed. 

The above table presents information comparable with that secured 
from the branded seals of 1912 killed in past years. These earlier 
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data may be obtained by reference to the Alaska fisheries and fur 
industries reports for the years since the branding was done. 

In order to add to the data already secured, it is the purpose of the 
Bureau to kill some of these male seals in each of the years they may 
continue to exist, but to insure an adequate remainder for observa- 
tion during that period it will probably be necessary to reduce the 
number to be killed to three or four animals 1n each season. 

CENSUS. 

Following the practice of previous years a census of the fur-seal 
herd was taken in the summer of 1920. Details are contained in the 
report, printed on pages 104 to 120, by Dr. G. Dallas Hanna, who has 
been in local charge of the census work for a series of years beginning 
in 1915. Edward C. Johnston, storekeeper on St. George Island, as- 
sisted in the actual census work in 1920 on both islands. The growth 
of the herd from year to year renders it increasingly difficult to 
enumerate the animals, but, on the other hand, the observations of 
each year add to the concrete information available as a basis of com- 
putation and enable the determination of relatively accurate per- 
centages of loss for the different age classes. 

The following is a comparative statement of the numerical strength 
of the various elements of the herd in the years 1912 to 1920, in- 
clusive: 

GENERAL COMPARISON OF RECENT CENSUSES OF THE SEAL HERD. 

Class of seals. 1912 1913 1914 1915 1916 1917 1918 1919 1920 

1,358} 1,403] 1,559] 2,151] 3,500) 4,850] 5,344] 5,158] 4,066 
81,984 | 92)269 | 93,250 | 103,527 | 116,977 | 128,024 | 142,915 | 157,172 | 167,527 

Harem bulls. .-..-.--- 
Breeding cows. 3 
Surplus bulls. 
Edlebullst 22-2. : 113 105 172 673 2, 632 2, 706 2,444 2, 239 1, 161 
Young bulls (chiefly 

5-year-olds). ..-.--- 199 259 EG} ESAS Bon ae Soaceroso ore ssoscH See anosnsocoops-cclsenchcos 
6-year-old mal a 
5-year-old males...--- 1 y 
4-year-old males...--- 100 2, 000 9, 939 15, 848 | 15, 427 16, 631 7, 114 5, 747 5, 667 

\ a 2,000 | 10,000 13, 880 18,282 | 19,402 | 19,507 9,117 | 13,596 | 10,749 
11, 000 15, 000 17,422 | 23,990 | 24,169} 26,815 | 30,159 | 33,081 39, 111 
13,000 | 20,000 | 23,068 | 30,307 | 33,645 | 38,013 | 41,595 | 46,444 | 51,674 

2-year-old cows. 11, 000 15,000 | 17,422 | 23,990 | 24,245 | 26,917] 30,415 | 33,287 | 39,480 
Yearling cows.. .| 13,000 | 20,000 | 23,067 | 30,306 | 33,646 | 38,018 | 41,608 | 46,447 | 51, Osi 
PANS Bets aeicerele ase iei= 81,984 | 92,269 | 93,250 | 103,527 | 116,977 | 128,024 | 142,915 | 157,172 | 167,527 

Yearling males. 

Totaleeeeecasee 215, 738 | 268, 305 | 294,687 | 363,872 | 417,281 | 468,692 | 496,432 | 524,235 | 552,718 

SPECIMENS FOR SCIENTIFIC PURPOSES. 

For use in the preparation of a natural history group at the Amer- 
ican Museum of Natural History in New York, several specimens of 
fur seals were collected at the Pribilofs during 1920. Thirteen 
skins were furnished the museum, one from an adult bull and eight 
from pups, all found dead on St. Paul Island, and one from a pup 
found dead and three from cows unintentionally killed in the sealing 
work on St. George Island. The collection was appraised at $29, 
which amount was paid by the museum and properly deposited in the’ 
United States Treasury. 
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FOXES. 

The foxes on the Pribilof Islands have regularly been the source 
of considerable revenue to the United States. The animals run at 
large on both islands and call for scarcely any outlay of funds and 
comparativ ely little labor. 

One of the paradoxical features of the fox life on these islands is 
that the larger island, with a greater abundance of seal meat and 
more accessible beaches, has constantly furnished a smaller number 
of skins than St. George Island. Immediate conditions can not be 
assigned as the reason for this peculiar difference because of the fact 
that the situation has remained the same over a period of more than 
40 years. Methods of feeding adopted on St. George Island in more 
recent years have caused a still greater contrast in the size of the 
catches on the two islands. 

In the assumption that the foxes obtain sufficient food from the seal 
bodies remaining on the killing fields and from the natural food on 
the seashore, no special effort to feed the animals is made on St. 
Paul Island. The foxes are trapped with common steel traps during 
a short season in the early winter. When possible it is always 
planned to do this trapping before the heavier snowfalls take place, 
so that the runways may be observed and the traps placed on the 
ground. The time for trapping is usually selected with respect to 
the condition of the ground surface and the outlook of the weather. 

TRAPPING SEASON OF 1920-21. 

During the Papin season of 1920-21 a total of 1,125 blue and 14 
white fox skins was taken on the two islands. Of this number 123 
blue and 13 white eens were taken on St. Paul Island and 1,002 blues 
and 1 white on St. George. In addition, there were reserved for 
breeding purposes on the latter island 242 male and 240 female foxes, 
making a grand total of 1,485 animals handled there during the win- 
ter. The above take is the lar gest since the winter of 18 392-93 when 
373 animals were caught on St. Paul Island and 928 on St. George; 
during that year no reservation of breeders was made, however. The 
gain in this season’s take, as in several past, comes entirely from 
St. George Island where the herd has been growing rapidly for a 
number of years. 

With respect to the methods in use at St. George Island, Agent 
C. E. Crompton has recently submitted a detailed report as follows: 

METHODS EMPLOYED IN THE MANAGEMENT OF THE BLUE FOXES ON ST. GEORGE 

ISLAND, ALASKA. 

The blue foxes of St. George Island, Alaska, are the stock of what is probably 
the most successful fox farm in the country at the present time, if not the most 
promising in the world. The history of the ebb and flow of fox life on that 
island and the relation of that fluctuation to the influences which man has 
directly or indirectly brought to bear form a very interesting nature study. 

History states that the furs of the seals, sea otters, and foxes were much 
exploited during the years immediately following the Russian discovery of 
the island, but no authentie records prior to 1840 are available. James Judge 
states that during the 19 years ending with 1860 the average annual catch was 
over 1,200 animals; during the first 19 years of the American tenure of the 
island the average catch was approximately 1,000 each season. Trapping was 
conducted during but four of the six winters from 1890 to 1896, inclusive, and 
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with such poor results that a total of only 2,825 pelts was secured. These 
latter years mark the most important changes in the history of the herd. 

Duing the years preceding 1896 the foxes had always been forced to seek 
their winter food from the summer’s accumulation of fur-seal carcasses on the’ 
killing fields, and up to the year 1885 had probably secured an abundance of 
food therefrom. Coincident with the decline of the seal herd, however, and 
particularly during the modus vivendi of 1891-18938, which restricted the land 
killing of seals to 7,500 annually, pending the award of the Tribunal of Fur- 
Seal Arbitration at Paris, the number of foxes became rapidly smaller. The 
situation, however, was not immediately recognized as a shortage of food, the 
agents of the Government placing the blame on excessive trapping by the 
lessees. 

The state of affairs was probably first seen in its true light by Treasury 
Agent James Judge, who, in the summer of 1896, prepared a quantity of 
surplus seal meat by lightly salting and storing the food in the manner of 

ensilage. The experiment was successful, and Mr. Judge immediately recog- 
nized the possibility of selective killing by catching the animals in box traps 
instead of the steel traps which had always been used theretofore. A trapping 
house, with a wire cage adjoining, was the final outcome of the above-described 
experiment. The foxes came readily to the cage to obtain the much-needed 
food and were caught when the cage door was closed by a rope leading from 
within the house. 

The methods of trapping outlined in the following pages are based on the 
work of James Judge, to whom much credit is due. That his principle was 
right and that it has been properly carried out was shown by the catch of 
1919-20, when 750 pelts were secured and 454 animals released as breeders; 
the largest number of skins obtained since 1892-93, and, with a single excep- 
tion, the largest total of animals caught in any season since the inauguration 
of the present system. 

Food. 

The natural food of the blue fox of the Pribilof Islands is made up of birds, 
eggs, insects, berries, miscellaneous bits of animal matter cast up by the sea, 
and occasionally dead seals, sea lions, walruses, or whales. While such food is 
plentiful during the milder seasons, it is reduced to the single item of beach 
food during the winter, when the shore is at times in the grip of frozen spray 
for long periods. Drift ice also closes the beaches for days at a time and 
usually large deposits of ice are left stranded, and these hinder the foxes in 
their search for food. It is at once apparent that comparatively few animals 
would survive a severe winter without a reserve supply of food. 

In ordinary seasons the foxes of St. George Island are dependent upon a 
reserve supply of seal meat as food from September 15 to April 30. These 
dates are very safe and they will, of course, vary as the seasons are mild or 
severe, early or late, but will in most instances mark the period of need. 
“Open” or unfrozen beaches during the winter time often furnish much addi- 
tional food, and during such intervals the foxes feed but lightly on the seal 
meat. On the other hand, a protracted period of cold prevents the animals from 
obtaining the natural food of the seashore, and they then visit the feeding 
ground in large numbers, consuming surprising quantities of meat. This feed- 
ing is necessary by reason of the fact that there are on the island at the present 
time many more foxes than the comparatively small supply of natural food 
in the winter season can support, ane the size and rate of growth of the herd 
are primarily limited by the number which can be sustained during that trying 

period. 
Preparation of food—Seal meat has been found to be a successful and most 

readily obtainable food for use aS a reserve. The foxes use all the seal meat 
which is not consumed by the native inhabitants of the island. After a killing 
of seals has been made the natives cut up the carcasses, remove the choicest 
portions for their own immediate and future needs, and the surplus is stored 
for winter fox food. At a suitable time (usually the day following the killing) 
the carcasses are eviscerated and emptied of free blood clots to retard putrefac- 
tion. If iarge, the carcasses are cut into sections, but if the seals are of a size 
readily handled they may be stored whole. It is not a good practice to store 
the meat before it has cooled, nor should it be left on the field through a hot, 
sunny day. 

The careasses are deposited in a large pit or silo, which is cut inte the side 
of a hill of hard, scoriaceous earth. The outer side of this pit is bulkheaded 
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with strong planks and a small doorway, closed by means of flashboards, is 
placed near the center of the base of the bulkhead. This door serves both as a 
drain for the effluent water and oil and as a port from which the meat may be 
drawn as needed. 

As the meat is thrown into the pit it must be spread about evenly and 
sprinkled with a small amount of half-ground salt. Salt which has already 
served a part of its usefulness in the sealskin kenches is entirely satisfactory 
for salting fox food. It is of great importance to have the meat spread in 
such a manner as to leave as little air space as possible; the principle is pri- 
marily that of ensiling rather than salting. It is surprising how well the meat 
will be preserved with but very little salt if the air is properly excluded. 

After the summer’s sealing has been completed the silo is covered with a 
sectional hatch, which rests on the edges of the pit. It is not of advantage to 
store the seal meat resulting from the fall killings, as the natives take large 
quantities for salting and freezing and the foxes will consume the fresh re- 
mains in a short time. 

Before the feeding of the reserve food begins it should be freshened by the 
passage of fresh water through the pit. This is done by laying a pipe line to 
a siphon, which draws the water from a lake near by. The water should run 
at least two weeks steadily, but must not be turned on until the time for 
feeding draws near, else the food will begin to decompose unnecessarily. 

Feeding —Having decided that feeding should begin, a supply of the pre- 
pared meat is removed from the silo to the food kenches in the trapping house, 
where it may be drawn upon with ease as required. The native foreman is 
then instructed to put out a small experimental amount in the neighborhood of 
the building and to report the following morning as to the quantity consumed. 
Upon receiving this report the agent will know how to proceed the following 
evening. It is a commendable practice to provide for a remainder of food 
each morning, except during the active trapping season, when the animals 
must not become satiated. The foreman details a single workman to the 
work of setting out the food for a week at a time, after which that mran is 
relieved by some one who does the work for a similar period. 

The feeding is continued in the neighborhood of the trapping building until 
two weeks or more before it is expected to begin trapping, at which time it is 
placed within the cage. Much smaller quantities of food are then put out, and 
it may be well, in the case of a mild season, to suspend feeding for a day or 
two, putting out only enough food to attract the animals to that vicinity. This 
must be decided and gauged by the manner in which the foxes have been feed- 
ing during the interval immediately preceding, and it is largely a matter of 

judgment. 
When the beginning of trapping has been decided upon all waste bits of meat 

and bone are gathered together and stored in barrels in an inaccessible place, 
where they will not draw the foxes from the lure within the cage. After trap- 
ping has started, food is placed only within the cage and the accumulation of 
bones therein is cleaned out from time to time and disposed of as stated above. 
Bits of food which have been dragged outside the cage must not be allowed to 
accumulate, as the more timid foxes will feed on them in preference to enter- 

ing the cage. 

Trapping. 

Season.—The season for trapping prime-furred foxes varies in direct relation 

to the degree and duration of cold weather. Ordinarily the best of the pelts 
will be secured between December 1 and February 1, though prime furs may be 
taken on either side of these extremes. 
Toward the latter part of November a few foxes may be caught and the fur 

examined as to its marketable condition. The extent of growth of the guard 

or crown hairs is a very good guide, as when these hairs have reached a length 

extending well beyond the heavier fur the pelt takes on its well-known silkiness 

and luster so highly valued by the trade. The guard hairs are seldom, if ever, 

fully extended before the fur beneath has become prime. Many skins vary as 

to fur; some have a heavy growth of dark fur, while others may have compara- 

tively thin coats of light color, but the primeness consists in a uniform growth 

of whatever class of fur the animal happens to have, accompanied by the full 

growth of guard hairs. Animals are occasionally seen with no visible growth 

of guard hairs, but these are presumed to be diseased and are so few in num- 

ber as to be negligible. 
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During mild seasons it will be noted that some of the pelts have a decided 
reddish tinge to the guard hairs, and while the exact effect of this condition 
is not known to the writer, it appears that its presence is not of sufficient 
importance to warrant the cessation of trapping. In the two seasons of 1915— 
16 and 1919-20 this “rusty” condition was particularly noticeable, but on 
both of these occasions the furriers subsequently stated that the value of the 
skins was but slightly lessened thereby. While the darkest furs are the most 
desirable, a good pelt commands a fair price even though the reddish tinge 
is in evidence. 

The approach of the end of the season and the lapse of primeness in the 
skins can not be determined by any rule. The condition of the fur must be 
earefully watched, for rubbed or felted patches about the throat or rump 
are a certain indication of unprimeness. The observations must naturally be 
made before the fox is killed. 

Weather conditions—There is probably no single indirect factor having a 
more important bearing on the outcome of the season’s trapping than that 
of weather. Clear, cold nights, with moderate winds from points in the north 
or east, are the conditions under which trapping may best be conducted at the 
village. Western winds favor the Zapadni cage. High night tides are advan- 
tageous, low ones the contrary. While moonlight makes the trapping work 
easier, the animals may be seen without difficulty on the darkest night if there 
is a little snow on the ground. The lower the temperature and the longer the 

period of cold, the more favorable is the situation; the cold keeps the beaches 
frozen and the continuation of it forces the most timid animals to visit the 
‘age in search of food. Storms do not necessarily preclude trapping if the 
winds are from favorable directions and are not exceedingly strong. Wet show 
or rain is unfavorable, as the furs become wet and soiled on such occasions; 
this dampness is very undesirable when the skins are made ready for stretch- 
ing. Trapping may, however, be conducted with fair results during mild 
weather when rain is not falling. Persistence is required if a large catch is 
to be made. 

Location of traps.—Two cage traps are used at the present time, one at 
the village, the second at Zapadni. The advisability of installing a third is 
doubtful. The second trap was the natural outcome of the feeding of foxes 
at Zapadni and it is useful when winds are unfavorable for work at the 
village. The desirability of securing the largest number of pelts at the village 
trap is readily seen. 

The village trap is the original building set up by James Judge shortly after 
his experiment of 1896, and, like all cage traps, it is near the shore line. The 
second is simply a wire cage set up in 1919 close by the Zapadni watch house. 
Efforts are occasionally made to secure foxes at Garden Cove (on the southern 
shore) by means of string or noose traps, but the results are quite dispropor- 

tionate to the labor involved. It should also be mentioned that the foxes 
having their homes in the immediate vicinity of the village form a distinct 
colony, the members of which rarely visit the cage trap and must be obtained 
by noose traps placed within the village and operated from the windows of 
the village buildings. 

Description of traps.—Herewith is a diagram showing the arrangement of the 
village trap. The drop door ‘“F,” sliding in a groove, is operated by a man 
stationed within the darkened room ‘ B,’’ who watches the animals through the 
small window “ H,’ which commands a view of the trap interior. The Zapadni 
trap is on the same general plan, the cage standing apart from the house and 
being operated from the window. At Zapadni the foxes must be caught and 
removed from the trap by hand, while at the village it is much more readily 

done, as will be seen later. 
The noose trap is a very simple arrangement. A small doorway is cut in the 

end of a common packing case, which is then placed with its open face to the 
ground, the door remaining open on the end of the case. Some bait having a 
strong odor, such as old seal meat or seal oil, is placed within the box, and a 
noose is hung about the doorway. As the fox endeavors to investigate the 
contents of the box, the noose is closed about his neck by an operator stationed 
within a near building. This trap is an unsatisfactory arrangement to use 
outside the precincts of the village, as when an animal is captured the result- 
ing commotion frightens other foxes away from that neighborhood. Further- 
more, but a single fox can be caught at each operation. 

Operation of traps——It must be borne in mind during the trapping season 
that the foxes are largely dependent upon the seal meat for their sustenance, 
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and, while large numbers of animals visit the cage in the morning after an 
evening’s trapping, continuous operation of the trap over too long a period 
will cause the foxes to abandon their trips to the cage for food. Such a prac- 
tice forces the foxes to search for food elsewhere and also prevents any record 
being made of those animals, either for their pelts or as breeders. The more 
timid foxes may be seen to wander about the trap for long periods before enter- 
ing, and each time the trap is sprung these animals are frightened off. The 
writer believes that the trap should be left open to the foxes at least two full 
nights in seven, and if all-night trapping is practiced the feeding nights should 
be increased to three in each week. These precautions are not so necessary if 
the beaches are unfrozen. 

The actual trapping of the foxes may be begun as early as 4.30 p. m. and 

continued as late as seems desirable. A responsible native, with an assistant, 
takes up his position in the trapping room opposite the small window and opens 
the sliding door by means of a rope. The opening of the door by the trapper 
exposes the food for the first time on any trapping night, so that no foxes will 
have previously satisfied their hunger. The trapper maintains a constant watch 
of the trap, and when several foxes are in the cage he lowers the door and 
imprisons them, This moment for dropping the door must be properly judged. 
There should be no foxes so near the door that they will be in danger of injury 

when it drops; the door should not be closed in the face of animals too near the 
trap, as they would only be unnecessarily frightened thereby ; on stormy nights 
the door may be so carefully closed that even the foxes within the trap are not 
aware of the change. Only responsible natives should ever be left in charge 
of the trap rope; such men understand the foxes and do the work well. 

After closing the trap the operator sends his assistant into the cage and the 
foxes are driven through the open doors ‘‘G” and “J” into the retaining room 
“©,” where they are held until a sufficient number has been caught to war- 
rant further attention. After closing the doors to the retaining and trapping 
rooms the cage door is raised and the operation is repeated. 
Handling of animals.—it is not advisable to hold more than 20 foxes in the 

retaining room at one time, as the animals have a tendency to clamber about 
and will pile up and become overheated, particularly in mild weather. On 
the opening night of the season the foxes can be caught almost as rapidly as 
the skins can be handled, the trap taking as high as 10 or 12 in a single 
operation. Later in the season the more timid foxes appear and only 2 or 3 
are taken at intervals of an hour or more. 

When a suitable number of foxes has been caught, the skinners and other 
men take up their places in the large room ‘“D” and the work begins. Two 
or three men, armed with forked sticks, are sent into the retaining room, 
where they catch the foxes by pressing them down to the floor until a proper 
hold has been secured with the hands; the animal is grasped about the neck 
from behind. This work must be done with as much care as is consistent 
with a fair degree of speed, as some of the animals are to be reserved as 
future breeders and must not be injured by unnecessarily rough handling. 
If any marked breeders are found, they are liberated through the door “I” 
and the exit ‘ K.”’ 

After catching the fox the native passes it through the opening in the 

special door “L,” whereupon a man on the opposite side takes it from him, 
holding the animal in the same manner. Another man examines the fox and 
ealls out its sex that it may be written down by the agent. The latter then 
examines the teeth by pushing back the lips or opening the jaws with a 

soft gag. 
The weigher now places the fox’s tail in the loop of a broad strap attached 

to a spring balance and the head of the fox is then carefully lowered so that 
the animal hangs to the scale by its tail. The fox must not be dropped into 
a hanging position, as the sudden snap might injure the bone or cartilage of 
the tail. The weight is then called out and the agent makes note of it; he 
then notifies the weigher whether the fox is to be killed or released. If to be 
released, the animal is marked and dropped through the door “I” and makes 
its escape through the exit “K.” If to be killed, it is passed to another man 
(the fox is still held by the tail) who strikes it a smart blow on the head 
with a light club. After the fox has been stunned in this manner, its neck 
is broken by manipulation. The skinner waits a few moments to make certain 

that the animal is dead, after which he removes the pelt while the body is 

yet warm. 
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Handling of Skins. 

Skinning.—Fox skins are removed much in the same manner as those of 
most fur-bearing animals that are prepared for the market. The tail is split 
for a few inches on the lower side, the cut beginning at the anus; cuts are 
then made along the inner side of each hind leg, these incisions extending 
from the heel (the lower end of the metatarsal bones) to the anus. The pelt 
is first loosened around the base of the tail, the tail is then pulled from 
its sheath of skin, and the entire pelt is removed by pushing it loose from the 
fat and flesh with the fingers, a knife being used only about the head. After 
the skin has been loosened from the posterior part of the body it is simply 
everted over the head, so that the nose is the last part to be severed. The 
forelegs are pulled out of the skin without any cutting, except where a knife 
may be needed to separate the pelt from the tougher subcutaneous tissues. 

While the skin is being drawn off there is some danger of tearing it or of 
forcing a finger through it, but such holes are usually the result of haste or 
carelessness. However, tears are sometimes made by the best of skinners, and 

in a large catch it may be difficult to secure perfect work throughout. Natu- 
rally, the pressure is always toward better workmanship. 

After the skin has been entirely removed by the method outlined above, it is 
turned right side out and hung up on a peg or nail. When the work of the 
evening is over, the skins are counted, but are left in the trap building until 
ready for cleaning and stretching; the skins must be kept as cool as possible 
during this time. 

During the first few killings of the season it is advisable to examine the 
flesh side of the skins, as the color found there is a good guide to the degree of 
primeness of the furs as a whole. The earliest skins may be found to be rather 
dark on the flesh side because of the roots of the growing hair and fur. This 
color fades as the season advances. While the writer has seen skins having 
what appeared to be fully prime pelage with the flesh side quite dark, it is not 
advisable to take any large number of skihs during that part of the season 
when the bluish color on the flesh side of the skin is most pronounced. 

The flesh side again darkens with the approach of unprimeness, but it has 
been observed on St. George Island that felted patches and rubbed spots are the 
first indication of the change. The fact that decision must be made before the 
fox is killed makes this a valuable point. 
Cleaning—The morning after the trapping the skins are taken to another 

building where the cleaning, stretching, and drying is done. The more skillful 
men sit in a row behind a beam which is placed in a horizontal position about 2 
feet above the floor. A nail or peg is fixed in the beam opposite each man. 
The skin is turned flesh side out, the nose is placed over the peg and all the 
fat and flesh is removed with a very sharp skinning knife having a curved 
blade about 6 inches in length. The tail is split and all the fatty tissue removed 
from it; the forelegs can be cleaned without splitting. The work described 
here requires genuine skill with the knife. 

After the pelt has been thus cleaned it is taken by one of the other workmen 
who turns the skin, rubs dry corn meal through the fur for the purpose of 
removing free grease or dampness, and then shakes it out. It is now turned 
again and searched for holes and if any are found they are sewed up. Small 
sticks are then inserted within the skin of the forelegs and bound in place; the 
tail is spread and bound round a larger stick and the skin is then ready for 
the stretching frame. 
Stretching—The stretching frame is a very simple arrangement of two light 

boards (1-inch material is usually used) put together on an acute angle, the 
length of the sides being in the neighborhood of 4 feet. The boards are joined 
edgewise, the nails of the joint being carefully toed; no third piece enters into 
the construction. After the joint has been secured, the boards are planed so 
that the edges form a smooth wedge with a rounded point. Properly made 
frames will last many years. 

The skin is drawn on by inserting the smaller end of the frame in the opening 
across the hind legs and then slowly forcing it down the frame until the nose 
fits snugly. The entire surface of the pelt is then gently stretched downward 
with the palms of the workman’s hands, and when it is well in place the hind 
legs are spread and bound to the sides of the frame in the manner shown in 
figure 3. The lips have been previously stitched together to prevent distor- 
tion of that part of the skin, and after the whole pelt has been well rubbed with 
corn meal it is set up for drying. 
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Drying.—The drying may be done in any large room where an even tempera- 
ture can be maintained. It is always desirable to dry the skins slowly and with 
as little artificial heat as possible. The present method is to lay the frames in 
rows across light racks suspended from the ceiling at suitable intervals, the 
remainder of the frames being stood up about the walls. With the improvement 
of facilities this practice may be bettered. 

After a lapse of from four to six days on the stretching frames the skins may 
be examined, and if dry all over, may be removed. The nose is one of the last 
parts of the skin to become fully dry. The skin should also be examined for 
excessive grease, and if any is found it must be removed with corn meal, for if 
it is left it will putrefy and weaken the skin. In taking the skin from the frame 
the hind and fore legs and tail are unbound and the skin gently started with the 
palms of the hands, after which it may be pulled off by the nose. When the skin 
has been removed from the frame a tag, bearing the date of capture, is tied into 
the mouth or eyeholes and the skin is hung up in the drying room for a few 
days, or until a sufficient number of pelts has accumulated for removal to the 
storage room. 

Storing.—The two most important requirements for a storage room are dry- 
ness and darkness. The necessity for keeping the skins dry is apparent; the 
darkness is a safeguard against the fading of the fur, as the darkest furs com- 
mand the highest prices. In storing the skins they are usually tied through 
the nose into clusters of 10 skins each, and these bunches are carefully tallied 
when stored. All the skins are again counted at the close of the season so as to 

verify the record of animals killed. 
Shipping—Fox skins are packed and shipped in boxes made of 1-inch boards 

of spruce or Douglas fir (spruce is preferable), with inside dimensions of 58 
inches in length, 16 inches in width, and 12 inches in depth. The case is pro- 
vided with a set of battens near each end, which lend rigidity to the whole and 
at the same time prevent any face of the box from coming into solid contact with 
a flat surface. 

The packing of the skins is usually done within a day or two of the time 
shipment is to be made. The cases are lined with tarred building paper and 
relined with wrapping or newspaper as a protection against insects and damp- 
ness. The skins are carefully counted and laid flat in the case; unnecessary 
folding or creasing is to be avoided. The skins are shipped pelt side out. 
From 40 to 45 skins may be packed in a case such as the one described above. 

After the proper number of skins has been packed in the box, the top is 
closed with the layers of paper and then the cover. The cover is nailed to the 
sides and ends of the case and to the battens on the sides. All cracks and 
holes are then closed by tacking on strips of galvanized iron or sheet zine. The 
eases should be marked on both sides with the name and address of the con- 
signee, the serial number and gross weight of the case, the number of skins it 
contains, and the legends, “ Keep Away From Boiler Bulkheads” and “ Keep 

Dry.” 

Disposition of Carcasses. 

The disposition of fox carcasses is a matter of some importance. Jt is well 
known that foxes are, aS a general rule, infested with parasites and intestinal 
worms of various kinds, and it should always be the effort of the agent to see 
that the carcasses of foxes killed are disposed of in such a manner as to pre- 
vent any possibility of infection from that source. The bodies of foxes found 
dead should be handled in a similar manner when practicable. The method now 
in use is that of putting the bodies into a covered pit, a practice both simple 
and effective. ' 

Breeding Reserve. 

Selection of animals.—The breeding foxes must be selected with care. The 
points of judgment are: (1) The condition of the teeth; (2) depth of color and 
condition of fur, short fur or white patches indicating an undesirable animal ; 
and (3) weight, reserved males to weigh net less than 11 pounds and females 
not iess than 84 pounds. Cripples are always killed, though a short-tailed 
fox may be released if the animal appears to be a particularly desirable one 
from other points of judgment. 

Since the beginning of the present method of handling foxes on St. George 
Tsland it has been constantly the purpose to eliminate the white foxes. That 
it has been partially successful is shown by the presence of only 4 white 
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FIG. 2—NATIVE METHOD OF STRETCHING AND DRYING BLUE FOX SKINS, 
PRIBILOF ISLANDS, ALASKA. 
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skins in a catch of 750 taken during the season of 1919-20, as against 15 white 
pelts in a tetal of 486 secured in the season 1903-4. On St. Paul Island, where 
steel traps are being used and the selective killing is not carried on, 33 white 
animals appeared in a catch of 188 during the winter of 1919-20. The fight 
against white foxes on St. George Island has in recent years been extended 
gainst blue foxes which bear white marks of any kind. 
After the selection of the breeder it is marked by clipping the fur of the tail 

and is then released. This mark is a notch near the tip of the tail in the case 
of a male and near the middle of the tail for a female. No such marked foxes 
are killed intentionally, and to avoid the possibility of such error it is a good 
plan to make the mark sufficiently plain to preclude any chance that the weigher 
may not notice it. Light marks made early in the season may grow to be almost 

indistinguishabie before trapping stops. 
The blue fox of St. George Island is monogamous, and because of this fact 

the sexes must be released in equal numbers when the reserve is made. 
Size of reserve—The amount of food available during the winter months is 

the factor which controls the size to which the herd may be allowed to grow. 
The release of 200 pairs of breeding animals for a number of years past has 
provided a steady supply of skins, but this number must be gradually increased 
in proportion to the food supply if a sound policy of growth is to be carried 
out. During the season of 1919-20 a reserve of 225 pairs was made with a 
view to such a growth, and it is intended that the reserve be further increased 
each season that the food situation will allow. 

A consideration of the reserve naturally must bring in the factors of the 
number of young which reach maturity for each pair released and the percentage 
of natural mortality for all classes of foxes. It is to be deplored that we know 
little of these factors, except as light has been thrown upon them by the growth 
or decline of the herd. From the past rate of growth we may assume a given 
number of maturing young and a given death rate, both of which are subject to 
an unknown correction of animals not caught, but such figures are somewhat 
arbitrary and must be used with caution. We can not place dependence on the 
uncertain figure of the number of maturing young or the unknown reserve of 
animals not handled; the only reliable figures are those from known reserves, 
‘and it is upon these we must base our policy. 

REINDEER. 

In August of 1911, 40 reindeer were brought to the Pribilof 
Islands to determine whether these animals would thrive and even- 
tually provide a source of fresh meat for the Government employees 
and natives stationed there. Twenty-one cows and 4 bulls were 
landed on St. Paul Island and 12 cows and 3 bulls on St. George 
Island. 

The experiment has proved entirely successful. While the herds 
have become quite wild and difficult to handle through lack of time 
for attending them, fairly accurate counts at the close of the calen- 
dar year 1920 showed 192 deer on St. Paul Island and 125 on St. 
George Island. The herds are becoming regularly more valuable as 
a meat supply, the number used for this purpose being larger each 
year. On St. Paul Island 22 reindeer were killed for food during 
the calendar year 1920 and on St. George Island 31 were so used. In 
the previous year 14 on St. Paul and 22 on St. George were killed for 
food. 

SHIPMENTS OF FUR-SEAL AND FOX SKINS FROM PRIBILOF ISLANDS 
: IN 1920. 

Fur-seal skins —Three shipments of sealskins were made from the 
Pribilof Islands in the calendar year 1920. The first of these was 
made up of 900 skins in 47 casks from St. Paul Island and 412 skins 
in 11 casks from St. George Island, the number from the latter place 
being the entire remainder of the catch of 1919 on that island. The 
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shipment left the islands April 7 on the Bureau’s tender Lider, was 
transferred to the Alaska Steamship Co.’s steamship Victoria at 
Unalaska on April 19 for shipment to Seattle, Wash., and left the 
latter place on April 27 for St. Louis by freight via Northern Pacific 
to Minnesota Transfer and Chicago, Burlington & Quincy, arriving 
at St. Louis May 20. 

On June 22 the U.S. S. Saturn took the remainder of the 1919 
skins from St. Paul Island; the shipment was made up of 37 casks 
containing 505 skins. The Saturn proceeded to Bremerton, Wash., 
from which place the skins were forwarded July 7 to St. Louis by 
the same route as the first shipment. They arrived at St. Louis 
Jul 26. 

The third shipment consisted of 476 casks containing 21,929 skins 
from St. Paul Island and 24 casks containing 1,133 skins from St. 
George Island; all were skins of the 1920 take. The skins were 
placed on board the Saturn November 25 for transportation to 
Seattle, Wash., left that place December 6, and arrived at St. 
Louis December 15, having been shipped by freight via Northern 
Pacific to Billings, and Chicago, Burlington & Quincy to St. Louis. 
This shipment made remarkably good time between Seattle and St. 
Louis, arriving in a little less than nine days. 

Thirteen specimen skins were also shipped during the year. Four 
of these were from St. George Island and nine from St. Paul Island. 
The skins were brought south on the Saturn, arrived at Seattle 
September 26, and were shipped from there by express to the Ameri- 
can Museum of Natural History at New York City. 

Fox skins.—A single shipment of fox skins was made during 1920. 
This shipment consisted of 4 cases containing 155 blue and 33 white 
fox skins from St. Paul Island and 18 cases containing 746 blue and 
4 white skins from St. George Island, a total of 938 skins. These 
cases were shipped in the same manner as the first shipment of seal- 
skins as far as Seattle, via the Bureau’s vessel “7?der and the com- 
mercial steamer Victoria, and from Seattle to St. Louis by express, 
where they arrived May 3. 

SALES OF FUR-SEAL SKINS. 

Two sales of dressed, dyed, and machined fur-seal skins from the 
Pribilof Islands were held in St. Louis during the calendar year 1920. 
One was on February 2 and the other May 10, at which times 9,100 
and 5,752 skins were sold at auction for totals of $1,282,905 and 
$424,166, respectively. 

The highest price secured at the February sale was for a lot of 
70 skins, which brought $177 each; the average price obtained was 
$140.97, an increase of nearly 55 per cent over the average price at 
the preceding sale in September, 1919. At the sale in May the maxi- 
mum price was $125 per skin on two lots of wigs, 50 skins in each 
lot. The average price for the May sale was $73.74, showing a 
decrease of about 48 per cent as compared with the February sale. 

The first two of the following tables show details regarding the 
prices secured for each lot of skins in the two sales; the third table 
is a summary showing prices obtained for the skins in the various 
trade classes, with the percentages which the number of the skins in 
these several classes bore to the totals in each sale. 
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SALES OF DRESSED, DYED, AND MACHINED Priprtor Fur-SeaL SKINS AT Sv. 
Louts, 1920. 

SALE OF 9,100 SKINS, ST. LOUIS, FEB. 2, 1920. 

Lot Num Trade P Ade Total for || Lot Num- Trade Price Total for 
No. ef) — tassification oe lot No. | ber of lassificati per nl erie ¢c é Aa . | ckins,| Classification. eine lot. 

1 00) |PWAPS. cece cect er cce nie 00 | $7,600.00 || 73 70 | Extra large; cut, |$127. 00 $8, 890. 00 
scarred, etc..... 

2 Sd jt... MOvanA enact hon 157.00 | 7,850.00 |} 74 d 9, 030. 00 
3 DON eae (0 (oT aes ee Sa 155.00 | 7,750.00 75 9, 100. 00 
4 OOS Fe DOstees one ecace 157.00 | 7, 850. 00 76 12, 800. 00 
5 BOM eee. = PO Reena aaa -| 156.00 | 7,800.00 || 77 12, 560. 00 
6 60. |25-- Oreo 2e canes 156.00 | 7,800.00 || 78 13, 120. 00 
7 i eee C0. eee aioe 156.00 | 7, 800. 00 79 12, 960. 00 
8 (0) BARS GO e cee uccn ccs 156.00 | 7,800.00 |} 80 00 12, 960. 00 
9 70) Bee OR rcs Me es 162.00 | 8,100.00 |} 81 00 12, 880. 00 

10 71 eae Oren saeco 162.00 | 8, 100. 00 2 00 12, 880. 00 
11 50) £5523 ro Co eee eee A 163.00 | 8,150.00 |} 83 00 12, 800. 00 
12 50) |e wa:. : GO-h es soca doe 167.00 | 8,350.00 || 84 00 12, 720. 00 
13 afta hse terrae (2 (0 eee 169.00 | 8,450.00 || 85 00 12, 800. 00 
14 5O) [fase tape gaat Eee 166.00 | 8,300.00 || 86 00 | 12,880. 00 
15 a seer Ore eee cose 169.00 | 8,450.00 || 87 00 12, 960. 00 
16 50 | Wigs; cut, scarred, 88 00 12, 960. 00 

Cc eS eee aee 115.00 | 5,750.00 || 89 00 12, 880. 00 
17 50-]..-.- COtE seen ek 116.00 | 5,800.00 |} 90 . OO 12, 800. 00 
18 50) |S aoe a yk See Ree as 115.00 | 5,750.00 |} 91 80) ae dose ee 161. 00 12, 880. 00 
19 BO eee Cle pp gece er Tie 117.00 | 5,850.00 || 92 SOU ese donee 160.00 | 12, 800. 00 
20 50) aaa (o (oe ee eae 120.00 | 6,000.00 | 93 80) ec Ro eae Sa ete: 163. 00 13, 040. 00 
21 0) ae = (CKoe Seay ee 118.00 | 5,900.00 || 94 BO eae Glo beenececeae 165. 00 13, 200. 00 
22 60 | Extra extra large ..| 167.00 | 10,020.00 |} 95 80 | Large; cut, scar- 
23 G00 Ss5-- (3 fa ye ee eS 170. 00 | 10, 200. 00 red, etc.......: 116. 00 9, 280. 00 
24 60) |e 327 - (0 eee eae 167.00 | 10,020.00 || 96 80) sere GOSz-cooee ee 118. 00 9, 440. 00 
25 60) S2—- GOs Sea 166.00 | 9,960.00 || 97 80) Ss. doa: 116. 00 9, 280. 00 
26 60 |oas = Gost toes se 166.00 | 9,960.00 || 98 BOL Ss. GO 2 eisen iene 116. 00 9, 280. 00 
27 (oh eee 6 (eae a ee 171.00 | 10, 260.00 |; 99 80 bas (o (oe en ea 125. 00 10, 000. 00 
28 Cad ee dons tees nes? 172.00 | 10,320.00 |} 100 80h dozer eer 115. 00 9, 200. 00 
29 BOa Ses (oie ee 170.00 | 10, 200.00 || 101 SO: ee dosrenes 116. 00 9, 280. 00 
30 GOiiiseeve = GOsieeeasetends 170. 00 | 10, 200. 00 102 SO Geo Ose tence. 119. 00 9, 520. 00 
31 60! lec Co Loa See aes 171.00 | 10, 260.00 || 103 90 | Mediums......:. 124. 00 11, 160. 00 
39 h 104 d ; 11,340. 00 
33 : 11, 070. 00 
34 11, 070. 00 
35 10, 980. 00 
36 10, 890. 00 
37 10, 890. 00 
38 10, 980. 00 
39 10, 890. 00 
40 10, $90. 00 
41 10, 935. 00 
42 10, 800. 00 
43 11, 070. 00 
44 ; 10, 980. 00 
45 60 | Extra extra large; || 117 90). |B2 28 (SY oR h a eee hs 123. 00 11, 070. 00 

cut, scarred, etc -| 124.00 | 7,440.00 |; 118 OO Races Cocetetee cel 122. 00 10, 980. 00 
46 G05 Soe. Mosseere rece ee 124.00 | 7,440.00 || 119 90 | Mediums; cut, 
47 HOI | Peo: DOs 2a eee 131.00 | 7, 860.00 searred, ete....| 100.00 9, 000. 00 
48 C0] ae lee eere is 127.00 | 7,620.00 || 120 O0l ears doves 25a 99. 00 8, 910. 00 
49 60: |55< (: eee 130.00 | 7,800.00 | 121 90)'|- (6 Ko eee 102. 50 9, 225. 00 
50 2 eee dos se = 127.00 | 7,620.00 |} 122 C/O Bese Ons ee aeeacrce 104. 00 9, 260. 00 
Sl 60! es. GO see ees Les 131.00 | 7,860.00 || 123 Ue eee Cope REee. seas 105. 00 9, 450. 00 
52 itp eee QOS aoe se 130.00 | 7,800.00 || 124 90 | Small mediums..| 90.00 8, 100. 00 
53 Uy eee i Le, 2a SE 131.00 | 7,860.00 || 125 (1,08) ee (0 (oe | 90. 00 5, 400. 00 
54 (sens GO-teseeacncaes 132.00 | 7,920.00 |} 126 90 | Small mediums; 
55 70 | Extra large........ 161. 00 | 11, 270. 00 cut, scarred, etc) 70.00 6, 300. 00 
56 (Ue ee GOS: ssc cce cones 169. 00 | 11,830.00 || 127 OOH TL wigs tet... 71. 00 3, 550. 00 
57 Bh i 128 EAU es oe GO.2sh sec -2 71. 00 3, 550. 00 
58 129 60 | Ill extra extra 
59 TATEO. ~ ose mines 82. 00 4, 920. 00 
60 130 70 | Ii—25 extra 
61 ; large, 45 large..: 64.00 4, 480. 00 
62 | 131 60 | IiI—s0 mediums, 
63 | 10 small me- 
64 GiiMis he eee 57. 00 3, 420. 00 
65 |} 132 20 | IV—9 wigs, 3 ex- 
66 tra extra large, 
67 2 extra large, 2 | 
68 Z : ; large, 4 medi- 
69 0 ‘ 12,390. 00 | TENSES seeks 56. 00 | 1, 120. 00 
70 | 70 | Extralarge;cut, | oe |_———___— 

| scarred, etc...... | 134.00 | 9,380.00 ONLOQM. = = sarter sacececes loser aa 1, 282, 995. 00 
71 HON Secor DOr tee 130.00 9,100. 00 
72 (0) eee Mosse ss csoeeee | 128.00 8, 960. 00 

| 

54777°—21 
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SALES OF DRESSED, DyED, AND MACHINED PRISILOF FUR-SEAL SKINS AT Sv, 
Lovurs, 1920—Continued. 

SALE OF 5,752 SKINS, ST. LOUIS, MAY 10, 1920. 

leet | 5 
Lot} Num-| rade classifica- | PTC | otal for || Lot|NY™-| rade classifica- | PT | otal for 
No ber of tion ike lot No ber of | tion Pe! lot skins. aS Est skin. | . | iskinsty ee. skin 5 

| aa | = } | 

1 50 | Wigs. - . $125. 00 $6, 250.00 || 49 80) |ebargereyes asa $81.00 | $6, 480. 00 
2 Olle Gowsmeey. Lhe 125,00 6, 250.00 || 50 RO eee fo eo See 81. 00 6, 480. 00 
3 5O"| Sees CLOSE ere 8 123. 00 6, 150. 00 iil SOnlacece Gosth. eae 81. 00 6, 480. 00 
4 DON SSe ce Moses. 123. 00 6, 159. 00 52 8G) | osene GOree toc 80. 00 6, 400. 00 
5 il cae COneen ees. 122. 00 6, 100.00 || 53 AW | bac Cs eae me ee 81. 00 3, 240. 00 
6 50 | Wigs; cut, scar- 54 80 | Large; cut, scar- 

Tepe Ot Cee ele 79. 00 3, 950. 00 Ped ,epesen eee 57. 00 4, 560. 00 
7 DOM ea ae Ole Rehea ee 72.00 3, 600. 00 55 GON eters GOjeeece sere 52.00 4, 160. 00 
8 BO) eos dO) thane 78. 00 3,900.00 || 56 Sore dosti ete te 50. 00 4, 000. 00 
9 | eee do. eee | 79.00 3,950.00 |} 57 80 | 22 douse kasaee 50. 00 4, 000. 00 

10 | 60 | Extraextralarge | 124.00 7, 440. 00 58 SOU eee dopeteee estes 49. 00 3, 920. 00 
11 | GOH sees Gone eeee 121. 00 7, 250. 00 59 YAO sere Glo eismesanc 49. 00 3, 430. 00 
12 GORE es daoreetae V eee | 120. 00 7, 200. 00 60 90 | Mediums Bs 71. 00 6, 390. CO 
13 60s eee One ejecesee = llr OD 7, 020. 00 61 OO} eaeee Gore eee cece 68, 00 6, 120. 00 
14 GOneeoes doses | 113.00 6, 780. 60 62 GOW eerie GOl seeks ee 65. 00 5, 850, 00 
15 BONA Sock Goreee ye a | 114. 06 6, 840. 00 63 OO Naas. GOeseete ees 66. 00 5, 940. 00 
16 GOs Sec GOs raoeeeet | 112. 00 6, 720. 00 64 907 eee (Slo Seandpesos 63, 00 5, 670. 00 
17 60: jhosss Osea emer 112. 00 6, 720. 00 65 Ci easae GOs S25 fhe ess 65. 00 5, 850. 00 
18 60) eae Oust et uRr aie 11. 00 6, 660. 00 || 66 90) Shae donne 64, 00 5, 760. 00 
19 COs eee dose aes | 115. 00 6,900.00 || 67 Miileoe ee COs eee ates 66. 00 5, 940. 00 
20 | 60 | Extraextraiarge; | 68 90 | Mediums; cut, 

| cut, scarred, ete.| 90.00 5, 400. 00 scarred, etc...-| 50.00 4, 500. 00 
21 | GO) |Seeee to Kee ee ee et | 79.00 4, 740. 00 69 90) iaenee COLEREEErESee 45. 00 4, 050. 00 
22 | (ol Pal seen COs eee ees | 72.00 4, 320. 00 70 OO rarer GOscesseteeee 44. 00 3, 990. 00 
23 | G0" 22s dora ss 67. 00 4, 029. 00 71 SOneeces Goes 44. 00 3, 960. 00 
24 (1 esse GO seas 64. 06 3, 840. 00 72 90) |ES see Gowers teeters 46. 00 4, 140. 00 
Zale POON Ce One eee ee 64. 00 3, 840.60 |] 73 90 | Smallmediums..} 55.00 4, 950. 00 
26: | Bi) (eee Goes cee 64. 00 1, 920. 00 74 70 | Small mediums; 
Pelb 70 | Extra large...... ; 108. 00 7, 550. 00 scarred, etc....; 39.00 2, 730. 00 
28 7s ase oeeee eee 98800 6,860.00 || 75| 50 | IIT Wigs.-......- 40. 00 2, 600. 00 
29 GOF|Sace2 downy a | 93.00 6,510.00 || 76) 50 ]..--- dose easune eee 41.00 2, 050. 00 
30 ON eee On eee | 92.00 6, 440. 00 || 77 | ge Gon aee es 41. 00 2, 050. 00 
21 TO) eee Gorete eecoee 92. 06 6, 440.00 |) 78 | 50 | LIL Extra extra |, 
32 Ov eee GO sone eee 91.00 6, 370. 00 [GI sesopeceece 37. 00 1, 850. 00 
33 TO eeees dos ete | 91.00 6,370.00 |) 79 60 | III Extra large..}| 37.00 2, 220. 00 
34 Ou eGee dosaer ot 93. 00 6,510.00 || 80 | 60 | Ill Large........ 36. 00 2, 160. 00 
35 Ui) Ree See opaeee 93. 00 6, 510. 00 81 | 70 | IJ Mediums..-..} 25.00 1, 820. 00 
36 70 | Extralarge; cut, | 82 | 30 | III Small me- 

scarred, etc....| 65.00 4, 580. 00 |) GiumSs<2ee5—- 19. 00 570. 00 
37 TON |e eee OSs 2 eas | 60.00 4, 200.00 | 83 50 | IVeWaeSSessccea = 10. 00 500. 00 
38 OM eee Goris eee 60. 00 4,200.00 |, 84 50 | IV—3 extra extra 
39 U0 | ease GOs. secien ses 59. 00 4, 130. 00 large, 19 extra 
40 ROO eae Go ae 59.00 4, 130. 00 large, 10 large, 
+1 SON Muarve: (oases. a. 92. 00 7, 360. 00 10 mediums, & 
42 (A) cs doa 86. 00 6, 880. 00 |) smallmediums}| 21.00 1, 050. 00 
43 SOT aes COCR ee eee 84. 00 6, 720. 00 87 12 | Skins—4 extra 
44 0 ee dOnt sb o.cee ce 83. 00 6, 640. 00 large, 4 large, 
45 OM Benae oot tee 81. 00 6, 480. 00 3 mediums, 1 
6 SOneeaes GO te ccee ae 82. 00 6, 560. 00 small medium.} 53.00 636. 00 

47 S0el sae doshas 81. 00 6, 480. 00 |) — 
48 80 | eee dOsczecseetee 81. 00 6, 480. 00 |) TBO Wiccan eicce oe neon oan nae 424, 166. 00 

(‘OMPARATIVE VALUES BY GRADES AND SIZES, WITH PERCENTAGES 

SEALSKINS SOLp In 1920. 

EACH SIZE OF 

5 | | Total Per- Mnecoc ¢ | u | rep- 7er- . 
c asses tend Grade. pom High. | Low. oa S| Total. | num- AY ©. | Total price. | cent- 

SEER us | Seow | ber. Be. age. 
| | 

Wigs: | | | 
\(Land Il...| 750 i 00 |$152.00 |$160.20 $120, 150. 00 | \ 

ee Cut, ete...| 300 | 120.00 | 115.00 | 116.83 | 35,050.00 | ~ > a ; 
Fob.2...| lll a its 100 | 71.00 | 71.001 71.00 7, 100. 00 | 1,159 |$140. 47 | $162, 804.00 | 12.74 

DWrescerctact 9 56.00 | 56.00 | 56.00 504. 00 | 
Tand II 250 | 125.00 | 122.00 | 123.60 | 30, 900. 00 | 

Se Cut, ete...| 200! 79.00| 72.00! 77.00] 15,400.00 || .-,!| ¢ : 
Ma 10: alate 150 | 41.00] 40.00| 40.66] 6, 100,00 |; 0 | 81-38 | 52,900.00) tiaat 

EW retsder ts 50} 10.00} 10.00} 10.00 500.00 | 
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CoMPARATIVE VALUES BY GRADES AND SIZES, WITH PERCENTAGES EACH SIZE OF 
SEALSKINS Soup iN 1920—Continued. 

! | — 

Total 
Classes and Inada |NUM-| pi, , | Aver- Toft: | &ver- sales. | xrade. | Bart High. | Low. | age, | fotal. nam | age. Total price. 

Extra extra | 
large: } 

‘(Land IT. ..|1, 380 |$174. 00 |$165. 66 |$169.91 $234, 480. 00 

Per- 
cent- 
age. 

Cut, ete...! 600 | 132.00 | 124.00 | 128.70 | 77, 220.00 a 
di ep cele 60 | 82.00] 82.00] 82.00] 4,920.00 $316, 788.00 | 22,45 
Eee | 3] 56.00| 56.00| 56.00 168. 00 

Cut,ete...; 390} 90.00| 64.00) 72.00 | 28,080.00 May 10.. 99, 533.00 | 18.14 
f and II...) 600 | 124.00 | 111.00 | 115.90 | 69, 540. 00 

Wd aes 45 | 64.00] 64.00 | 64.00 2, 880. 00 
112. 00 

TET eo | 50] 37.00] 37.00} 37.00] 1,850.00 eas 
LV oe cet aes) St 00)|| 215001 |. 21.00 63. 00 | 

Extra large: | 
Land II... 050 | 177.00 161. 00 170. 10 178, 605. 00 | 

> |JCut,ete...| 420 | 134.00 | 127.00 | 129.67 | 54, 460. 00 7 here: Feb. 2 (ee es: 25 | 64.00| 64.00 64.00 |  1°600.00 } 497 | 156.83 | 234,777.00 | 16.45 
eating i 2} 56.00) 56.00, 56.00 112. 00 
Tand II... 630 | 108.00} 91.00 | 94.55 | 59,570.00 
Cut,ete...| 350] 65.00] 59.00) 60.60| 21,210.00 | | 

May 10.-TIT........ 60 | 37.00| 37.00 37.00) 2)220.00 |'1,063 | 78.66] 83,611.00 | 18.48 
TW ca 19} 21.00| 21.00 21.00} — 399.00 || | 
Oddskins. 4 53.00 | 53.00 53.00 | 212.00 

Large: 
Land II... .|1,520 | 165.00 | 157.00 | 161.11 | 244,880. 00 

Feb.2.. .\J Cut, ete. ..| “640 | 125.00 | 115.00 | 117.63 | 75,280.00 |l5 o97 | 146.42 | 393,152.00 | 24.25 

4 2 2 2 2 

May 10. .|41IT fon i) oo for] S rt) Dp S ee =) AS) an D> S S 1,544 | 70.80] 109,332.00 | 26.85 

Mediums: 

Feb. 2...| 225,014.00 | 21.36 

fe 720 71.00} 63.00 66.00 | 47,520.00 
May 10-2 ITTs see: ' 70 | 26.00] 26.00) 26.00] 1,820.00 |$1,253 | 56.12] 70,319.00 | 21.77 

Va eee 10} 21.00] 21.00; 21.00 210. 00 
Odd skins 3] 53.00} 53.00} 53.00 159. 00 

Small me- | | 
diums: 

I and II 150 | 90.00} 90.00 | 90.00] 13,500.00 | 
Feb. 2.. {Cut, ete 90 | 70.00} 70.00] 70.00} 6,300.00 |} 250] 81.48] 20,370.00; 2.75 

11 6 ese ee 10 | 57.00] 57.00} 57.00 570. 00 | | 
\(Land I 90 | 55.00} 55.00] 55.00} 4,950.00 | 
'1Cut, ete 70 | 39.00] 39.00] 39.00] 2,730.00 | 

May 10..).T1T........ 30 | 19.00} 19.00} 19.00 570. 00 | 199 | 42.57 8,471.00 | 3.45 
HIDWeosee se 8 | 21.00] 21.00] 21.00 168. 00 
\(Odd skin.. 1| 53.00] 53.00] 53.00 53.00 | 

ae 8 ane (PE ae eS Weimar '-9,100 | 140.97 |1, 282, 905.00 |100. 00 
RagHOs:| occ ek ciel Se eee See BESS sa aera oe 5,752 | 73.74] 424,166.00 |100. 00 

Both | 
SASSI: ENG KAS eee Rael AL aa Mine neen oan Reaieren. 2: 44, 852 114. 94 1, 707,071.00 |100. 00 

J | ! 

SUMMARY OF FUR-SEAL SKINS SHIPPED TO FUNSTEN BROS. & CO. 

The table published in the report on the Alaska Fisheries and Fur 
Industries in 1919, stated that at the end of the calendar year 1919 
there were on hand at St. Louis in all 47.615 fur-seal skins from the 
Pribilof Islands. Of these 43 were so-called food skins, taken during 
the close season ended August 24, 1917, and the remaining 47,572 were 
commercial skins taken after that date. A ietter of February 17, 
1921, from Funsten Bros. & Co., the Bureau’s selling agents, stated 
that in unpacking the shipment received in November, 1919, one more 
skin was found than was reported shipped. This made the grand 
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total on hand January 1, 1920, 47,616 skins. The following table 
shows shipments received and sales of skins by the firm during the 
calendar year 1920: 

SuMMARY OF PRIBILOF ISLANDS FuR-SEAL SKINS RECEIVED AND SoLp By F'UN- 
sten Bros. & Co., St. Louis, Mo., AND BALANCES IN F'IrRM’s CustTopy, CALENDAR 
YEAR 1920. 

Receipts. Sales. Balances on hand. 

| 

Number of skins. 

Date of : | a ens 5 tet PS 
shipment D Bier Number| Date of | Food Coganier ae 

from iy ee °Y | of skins. sale. Food | Commer- skins.1 ae . Mus 
Pribilofs. : cial | Total. ELSI. skins.! fs 

kin | skins.? 

BRAS de ones ReEBSBIBecarod oeeEeoonediiadasooccseaer locosdeen qoosueEonisssabe Sc 43 47,573 | 47,616 

SPP Rac oe Agape nec ae Jame20 neem Sige nee 31 12| 47,573 | 47,585 
ee eae i ATM Sete On| Lee ere Re MED oie coed lee cose |Nn tO) LOOM OS 100 12} 38,473 | 38,485 
INT G eee May 20..... P3121. Seas colin s veces: oaee ee ee 12| 39,785 | 39,797 
a Abate han hee ok eae Le Reema: May 10....- 12 5,740 | 5,752 |........] 34,045 | 34,045 
June 22.....- July 30...-..| OODg Neetcee weccisa | Seemocee Reged eset [eval sees Lele ge eae 34,550 | 34,550 

NOV 20snc c= Dee. 15..-.. PAUP oe seas ootea Loseodse |BBbecensac|ssoce5oc||Ssssonee 57,612 | 57,612 

1 Skins taken from seals killed for natives’ food prior to the termination on Aug. 24, 1917, of the 5-year 
period of restricted killings provided by the act of Aug. 24, 1912. 

2 Skins taken subsequent to Aug. 24, 1917. 

FUR-SEAL SKINS ON HAND DECEMBER 31, 1920. 

As in the published report for the preceding calendar year, a state- 
ment as to the number of fur-seal skins handled during the year and 
the number on hand, both at the Pribilof Islands and at St. Louis, at 
the end of the calendar year 1920 is submitted as follows: 

Sr. Lours RecorD OF SEALSKINS. 

Onthand ant 1s 1920. 28 82 See ne ee ee Se ee ee *47, 616 

Shipments received in 1920: 
IMPS) et ee ee See ee ee ee tole 
EVD ete NR Ra I eed ee Ee ee 505 

December 2. 2 ee a ee ee ee ee eee 28, 062 
——-_ 24, 879 

4 YS) or ps en leet Se eA ee 2 he ee oe 72, 495 

Sales during 1920: 
Faery: 25 A 2 ee ee 31 

TENCE) OLED STEN oe 9, 100 

IGG ee eee ee ee ee AS ee ee ee 5, 752 
—— 14, 883 

Balance on hand at St. Louis Dee. 31, 1920___-_-_-___--_--_-_- 57, 612 

PRIBILOF RECORD OF SEALSKINS. 

On hand Jan. 1, 1920: 

CPPal island so ee ee 1, 405 

Si Georcees ane = === a 412 
Sit 

2 The preceding report for 1919 gave the number on hand as 47,615, but when the ship- 

ment received November, 1919, was unpacked in 1920, one more skin was found than was 

reported shipped, thereby increasing the number on hand by 1. 

2Funsten Bros. & Co. paid the Government at the rate of $80 each for 31 sealskins, of 

which the firm reported 17 spoiled in work and 14 prepared for exhibition purposes. 
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Skins taken in 1920: 
ASHE LEFT ea gn TEE a Se PER a oy NS a ee a ee 22, 220 
SrA RRCSON S00, ETSI ee ee ee A AS 

——— 26, 648 

Na] 2 Oe ee el RS es Se) Se ee ee ae ee te AGO 
Shipments during 1920: 

Sg EAU CIC een ee ee ee ee 
ba CORSE oS UO ee ape Pe ae ee Na se, yl BAB 

——— 24, 879 

Balance on hand at Pribilofs Dec. 31, 1920_..________________ 3, 586 

Granortoral onvhand Dec yal LO20 == 2 et 61, 198 

SALE OF FOX SKINS POSTPONED. 

The 901 blue and 37 white fox skins taken at the Pribilofs in the 
winter 1919-20 were not sold during the year 1920, the condition of 
the fur market making it advisable to defer their sale. 

PATROL OF NORTH PACIFIC OCEAN AND BERING SEA. 

As in previous years, a patrol was maintained by the Coast Guard 
for the protection of the migrating fur-seal herd and the prevention 
of poaching in the vicinity of the Pribilof Islands. Numerous 
courtesies in the way of transportation of passengers, mail, and 
freight for the Bureau are also gratefully acknowledged. The fol- 
lowing extracts from a statement prepared by the Coast Guard relate 
in detail the work performed during the year: 

MEMORANDUM CONCERNING OPERATIONS OF THE COAST GUARD IN CONNECTION 

WITH PATROLLING THE NORTH PACIFIC OCEAN AND BERING SEA DURING THE 

SEASON oFf 1920. 

The North Pacific Ocean and Bering Sea patrol, commanded by Commander 
J. H. Brown, United States Coast Guard, for the season of 1920 was made by 
the Coast Guard cutters Unalga, Algonquin, Bear, and Bothiell. These vessels 
were actively engaged during the season on patrol and in such additional work 
as furnishing transportation to various persons, including natives, civil authori- 
ties, school-teachers, and destitutes; delivering United States mail, food. and 
supplies to isolated settlements; assisting distressed vessels; extending succor 
to persons in need; furnishing medical treatment to natives; and enforcing the 
laws. 

The Unalga, in command of Lieut. Commander B. L. Brockway, left Seattle 
on April 28, 1920, for Unalaska. The cutter had on board seven passengers for 
transportation to various points in Alaska, four of whom were employees of 
the Bureau of Fisheries. On May 7 she arrived at Unalaska, where all pas- 
sengers left the vessel. The medical officer attached to the Unalga inspected 
the town of Unalaska and found the health and sanitary conditions to be 
good. 

On May 14 the Unalga left Unalaska on her first cruise in Alaskan waters. 
She proceeded to Unimak Pass, cruised along the southern shore of Unimak 
Island, then visited Davidson Bank, and traveled along the fishing banks as far 
east as Sannak Islands. During this trip no fishing vessels were sighted. 

On June 18 she left Unalaska for a cruise in the vicinity of Slime Bank. The 
only vessel seen On this trip was the American schooner Waicona, to which 
mail was delivered and to the crew of which medical treatment was afforded. 
The cutter later left for the Pribilof Islands and cruised in that vicinity for 
more than a week. but found no vessels in need of assistance. Two more trips 
were made to the Pribilof Islands and Slime Bank and to other fishing banks 
in Bristol Bay as far east as Ugashik River. While on one of these cruises 
the American schooner City of Papeete was boarded and medical treatment 
given to some members of her crew. 
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On August 14 the commanding officer of the Unalga, while serving in the 
capacity of United States commissioner, acted as arbitrator in a labor dispute 
at the Wood River cannery of the Alaska Salmon Co. Through his efforts a 
reconciliation was effected and the men returned to work. * * * On 
August 18 the Unalga cruised over the fishing grounds off Hagemeister Island, 
but sighted no fishing vessels while on this trip. 

On October 20 Mr. A. H. Proctor, superintendent, Pribilof Islands, and 
several natives, were transported to the northeast point of St. Paul Island 
to obtain a quantity of salted sealskins, the motor boat of the Bureau of 
Fisheries being disabled at the time. * * * On November 23 the cutter 
proceeded to Sand Point, where the medical officer vaccinated a number of 
persons. The vessel then left for Port Townsend and arrived there on 
December 1, 1920. 

The Algonquin, in command of Lieut. Commander W. A. Wiley, left Port 
Townsend on April 30, 1920, on her cruise in Alaskan waters, and arrived at 
Hydar, Alaska, on May 4. Four days later she proceeded to Ketchikan, where 
she remained until the 20th, awaiting the arrival of supplies forwarded to her 
from Seattle. On May 20 she left Ketchikan and took up the seal patrol the 
following day. Two herds, containing about eight seals each, were sighted 
off Sitka in the evening. The cutter continued the patrol until May 24, when 
she was called to Yakutat to transport a badly wounded Indian to the nearest 
hospital. * * * A rumor that about 500 fur seals had wintered in the 
vicinity of Attu was investigated, with the result that the report was found 
to be erroneous. 

On July 6 Lieut. Commander W. A. Wiley, having become ill, was forced 
to relinquish command of the Algonquin, whereupon Lieut. Commander W. T. 
Stromberg assumed command. Lieut. Commander Wiley was invalided home. 

During the months of June, July, and August the Algonquin made a number 
of cruises in the vicinity of the Pribilof Islands and to other places. While 
on these cruises she carried United States mail, transported passengers, 
delivered supplies for the Bureau of Education and others, and afforded 
medical aid to the sick. 

On September 11 the Algonquin left Unalaska for a cruise to Unimak 
Island. Among others taken aboard for transportation to various points was 
Warden J. N. Braun, Bureau of Fisheries, who desired passage to St. George 
Island. On her return trip to Unalaska the cutter afforded transportation to 
Mr. H. Silverstone, of the Bureau of Fisheries.” 

On September 27, in compliance with the request of Mr. A. H. Proctor, 
superintendent Pribilof Islands, a board was appointed to examine and report 
upon the machinery of the U. S. F. S. Hider. The board recommended that 
urgent repairs be made to the vessel. 

On October 10 the Algonquin, with the cutter Bear in tow, the latter having 
become disabled, set a course for Seattle and arrived there on October 20. 
* % %* Preparations being completed, the cutter left Seattle October 28 on her 
return to Bering Sea and arrived at Unalaska on November 5. * * * Her 
duties being completed, the Algonquin left Unalaska on November 12 for 
Seattle. On her return trip she stopped at Akutan, Lost Harbor, the canneries 
at Ikatan and King Cove, Unga Harbor, Valdez, Juneau, and other places. 
* * %* On November 28 the Algonquin left Juneau and arrived at Seattle on 

December 2, 1920. 
The Bear, in command of Lieut. Commander F. 8. Van Boskerck, sailed from 

Seattle on May 8, 1920, for Alaskan waters. While en route the commanding 
officer became ill, which necessitated the vessel’s stopping at Alert Bay, 
British Columbia, where he disembarked to await transportation to Seattle. 
The executive officer, Lieut. Commander C. G. Roemer, then assumed command. 
The cutter left Alert Bay on May 18 and arrived at Unalaska on May 27, where 
she delivered the United States mail, 

On June 6 she left for a cruise to the Pribilof Islands. A number of natives 

were afforded transportation on this trip. Navigation, especially in the vicinity 

of Nome, was rendered extremely difficult, owing to the prevalence of ice. 

On June 13 Lieut. Commander F. S. Van Boskerck boarded the vessel at Nome 

and resumed command. The Bear left for a cruise to St. Lawrence Island on 

June 22, but owing to severe ice conditions, it was found impossible to make 

a landing, so she returned te Nome, arriving there on September A pers2 Qatar lS 

On October 10 the Bear, in tow of the Algonquin, left Unalaska. On October 

19 the cutter Snohomish made contact with the vessels and relieved the Algon- 

quin of the tow, arriving at Bremerton Navy Yard on October 23, 1920. 
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The Bothwell, as part of the Bering Sea patrol force, reported for duty at 
Unalaska on August 1, 1920. This cutter made cruises to Bogoslof Island, 
Akutan, False Pass, King Cove, Latouche, and other places. While on these 
cruises the Bothiell collected certain geographic information, made recon- 
naissances of harbors, and delivered United States mail. On September 8 the 
Bothwell left Latouche on her return trip and arrived at Seattle on September 

14, 1920. 
In his report on the Bering Sea patrol Commander J. H. Brown states that 

the fishing fleets were not operating during the season in accordance with their 

usual schedule, and because of this fact but few of these vessels were fallen in 
with. He further states that there were no fishing vessels operating on the 
Sannak and Davidson Banks and but few on Slime Bank. 

SEALING PRIVILEGES ACCORDED ABORIGINES. 

One thousand two hundred and eighty-five fur-seal skins were 
taken by Indians off the coast of Washington during the months 
of April, May, and June, 1920. These skins, together with two 
more taken in June, 1919, were properly authenticated through the 
cooperation of A. D. Dodge, superintendent of the U. S. Indian 
School at Neah Bay, Wash. These seals were taken by Indians of 
the Washington coast in accordance with the privilege granted by 
the North Pacific Sealing Convention of July 7, 1911, and the act 
of Congress approved August 24, 1912. Of the total of 1,287 skins, 
656 were from male seals, 630 from females, and one from a seal 
whose sex was not recorded. 

? 

JAPANESE SEALSKINS DELIVERED TO THE UNITED STATES. 

On January 17, 1921, the Bureau was advised that 56 fur-seal 
skins, constituting 10 per cent of the total number taken from the 
Japanese herd on Robben Island in the season of 1920, were ready 
for delivery to a representative of the United States. Under the 
convention of July 7, 1911, the United States receives a share of 
skins taken from the Japanese herd. Instructions were issued for 
the shipment of these skins, and they reached San Francisco April 15, 
being forwarded at once to the Bureauw’s agents at St. Louis, where 
they were received on April 26. They will be dressed, dyed, and 
machined in the usual manner and sold for the account of the 
Government. 



FUR-SE =NSUS, PRIBILOF ISLANDS, 1920. 

By G. Dattas HANNA. 

I landed at the Pribilof Islands on June 16, 1920, from the U. S. 
naval radio tender Saturn for the purpose of making a census 
of the Alaska fur-seal herd which resorts there to breed. In order 
to complete the work it was necessary at various times to travel 
from St. Paul Island to St. George Island and vice versa. This 
was effected through the courtesy of the commanding officers of the 
Saturn, the Coast Guard cutter Algonquin, and the Bureau of 
Fisheries vessel Hider, to all of whom my appreciation is extended. 

The census was made possible through the active cooperation of 
the superintendent of the Pribilof Islands, A. H. Proctor, in fur- 
nishing material and labor on St. Paul Island when necessary. C. E. 
Crompton, agent and caretaker, did hkewise on St. George Island. 
E. C. Johnston, storekeeper on St. George Island, ably assisted in 
the actual census work as much as possible. 

The methods used in counting and computing the various classes 
as given below were similar to those which have been in use for 
several years and which were outlined in the report of the Alaska 
Fisheries and Fur Industries in 1918, page 116. 

PUPS: 

DISTRIBUTION OF Pups IN 1920. 

e Date of | Living | Dead Total | Per cent 
Rookery. counts. pups. | pups. pups. dead. 

ST. PAUL ISLAND. | 

KGL OW Ie eyo ate Dro ence See AE Ore tae Eee eee | 3,718 46 13,764 1622, 
kami Sars haven seagate oe de a ceininceainine «rea tome ceeee | eee tae 2, 853 79 12,932 2.69 
Gorbatche ee sos 27 ek ets A aD Aa OS PER ee Res 9,970 281 | 110,251 2. 74 
JN 0 a0 (ce See Pe ge eer See ee ee ee ee 1, 163 17 11,180 1.44 
1 SEY ee i st ae GR Rea NTE ASSURING ii el eines Be 23,048 590 | 123,638 2. 50 
Sitch fe7 sees os Gk Soe 2 eee Toe ee, Cee ee ae ay | 8, 281 94 18,375 112 
Wa SO OTIS = Peake i) terra Ei ee al Ae Re pee ee Aug. 12 333 8) 341 2535 
is BO) ES] 07 een eee Be RP eee Drm eye eee ae ee Nb See ee 16, 898 388 | 117,286 2.24 
SE ESGOEXG Wc) esas Bae ers whee soo Se he De, dese Ae PRE Goal Eis ge 16, 031 368 | 116,399 2, 24 
Tt tlerZa pa dil ts nce sath SD ak a PRS ce eka Fain ee Rigi | eee 12,214 280 | 112,494 2.24 
ZApaGn wR eels ss. cert ee ees ke ee ee te eee eee Mere Aug. 12 525 Z| §32 1.32 
POL Ova esi i Ee Sori Be a ae Re are oe Aug. 11 5, 794 212 6, 006 3. 53 
IPolowina Clifts es aso a a Oe ee eee ee 2 00-eee Zool 62 2,573 2.41 
I Bit A (=\e c10) Koh alak: Homer eet Bees Race ces Ce) DAE a ee eee AER eo 1,690 21 11,711 28 
MON] OVA as oe te nn eee Dan ae) ete ie ear pee oe oa Aug. 10 2,818 118 2,936 4,02 
WiOStOGHNTS Sons ns = ee ere ee re eee | eae eee 31,708 | 1,149 | 132,857 3. 50 

MOtale ey eye, tk AT an Sar ee eA Ng Re etrane el| cee RET 139,555 | 3,720 | 143,275 2. 60 

ST. GEORGE ISLAND 

INIG) HA NS SRE ESE e SRA SEEN ae ETaN DR Aci so aee aor er emacs A ol aaeadsHoe 8, 944 182 19,126 1.99 
StarayacArtil sn” eS Fee Sa ase apy ens ee ys Simran mech ee en | ee a me 5,781 163 15,944 2. 74 
Rana iileces nek sete: 2 yo 0 ies ee an ie eee ae ge Aug. 4 894 13 907 1, 43 
Souther e sacae Seek Sa Se See eye Sa ae eee dosare 98 1 99 1.01 
I DECLE 1S es ea aE PDEs aT bide. Bas A Aug 5 2,543 28 2,571 1.09 
DV S'S ts CLT SES he ea ctor ate ten ere oO ie eee tee er | ee ee 5, 493 112 15,605 2.00 

Motel ecm: Sass ect ox eat Se RD, FEN oeeee ys ates cet | ee | 23,753 499 | 24,252 2. 06 

Total: bothislands.0 2...) /scue ae ee aati Sea | 163,308 | 4,219 | 167,527 2. 52 

1 Based on estimated average harem. 
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The chief object in the counting of pups is the determination of 
the average number of cows to each bull, or the average harem. 
Since birth is given to but one young each year it follows that the 
determination of the number of young will give the number of 
breeding females, and by dividing this by the number of harem 
bulls found earlier in the season the av erage harem is determined. 

Obviously the greater the number of pups counted the greater the 
accuracy of the census as a whole. Up to and including 1916 it was 
possible to count this class on all of the rookeries. In 1917, however, 
the greatly increased number of bulls prevented pup counting until 
such a late date that breeding areas could not all be gone over. The 
increasé in size of the herd has further complicated matters. While 
it is not physically impossible to make a complete pup count when 
bulls are present in no greater numbers than in 1920, still a much 
larger force of counters would be required for the work than has 
heretofore been available. 

Since 1917 a comparatively small proportion of the pups has been 
counted. Rookeries have been chosen, however, which were believed 
to represent the herd as a whole with regard to growth. They have 
been, in the main, the smaller ones, in order to reduce to a mini- 
mum the danger of loss from trampling by bulls and from smoth- 
ering. 

Neither of these factors enters largely into the operations if a 
competent force of white men is performing the work, because 
there are expedients which can be used in emergencies which effec- 
tually prevent deaths. For instance, if pups have piled up in the 
counting and are in danger of smothering, they can be scattered 
by a man wading into the mass. There is no other known means 
whereby the animals can be spread out quickly enough to prevent 
loss on a warm day. it so happens that the natives are entirely too 
irresponsible to be depended upon in such an emergency. In seven 
years of counting I have never seen one offer to do the scattering 
in such an emergency. It is obviously impossible for the person 
who does the actual counting to keep constant watch of the “ pod- 
ding” ahead of him, and if there should be no one else looking after 
that part of the work danger is sure to result; this is particularly 
true on the larger rookeries. Unfortunately the natives allowed 
eight pups to smother on Z: apadni Reef rookery during the work on 
St. Paul in 1920. They have been included among the live pups on 
that rookery in the table because it is desirable to have the number 
of dead represent the natural loss only. 

In selecting rookeries for counting in 1920 it seemed desirable in 
many ways to choose those which were counted in 1919. The work- 
ing out of the average harem for those uncounted rookeries would 
then give results which were more strictly comparable than if new 
territory were selected. 

While it seems reasonable to suppose that any one rookery would 
grow at the same rate as the herd, this is unfortunately far from 
the case. There is great variation among the several rookeries and 
on any one from year to year. This makes the estimating of the 
average harem on rookeries where pups have not been counted more 
or less uncertain. But unless all rookeries are counted—a manifestly 
impracticable task with a limited force and a large herd—no way 
to avoid the difficulty is known, and the matter must devolve upon 
the best judgment of those who have it in hand. 
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INCREASE OR DECREASE IN NUMBER OF PUPS IN 1920 FRom 1919. 

- one 
umerical +) or Rookery. Total pups, Total Pups, aGronaek dacrasse 

ST, PAUL ISLAND. a Per cent. 
IY 757 Bape ee REE Ls RE ge eter ote Sd Oto 3, 565 3, 764 199 + 5.58 
Tutiteanince ee CA ees sue) ea eae ae, ee 2° 788 2) 932 144 + 5.16 
Garbathns Mapes. ve’ Ga eee cen 12? 308 10,251 |  —2,057 —16.65 
HAUG WED les Sesh} a eee ante Sete ane Bigs Ds Eee ie 1,150 1, 180 30 + 2.61 
Recisesvine tic iaw. 01 4.0. Sauipe mnie 22 457 23) 638 1,181 + 5.26 
Sigil eee en ce ae i ee ee 7, 015 8,375 1, 360 +19. 39 
Mabon, Se Gr ania s \ Ar eRe Spence acme ee ame 1445 tga 1) yoy —23.37 
POIs An ee We kee Te Wed eee eee aa 16, 027 17,286 1,259| 2786 
Tait i an a oe MR AD Re REO LI SON! Cael Sa 14,300 16,399 27099} +14.68 
Isiftle Zapadnit.)o..eos a8 SOO Ne UTS EEN 10) 145 12) 494 2) 349 423.15 
ZapadmnisRest a io sk onl eau sae an a megs 1 604 1530'| 9 70) eerie 
Bayes Sg emNn ay Meme NECN ED: (iG were e, 15, 794 16, 006 212 + 3.66 
Palovane) Clitis 0: "hc Nyc NOk Ubtia 2 elena eae 127209 12) 573 364| +16.48 
Higete Polowinia Se cae ees ee epee a 1, 203 1,711 508 +42.23 
Morons e226 esa e hate She ee ak aw i be! Sar O41 12'936| . —. 105 bi) Gees 
Mostochnign | (0: arte rcells wary an ie eee a Se | 30, 863 32? 857 1,994; + 6.46 

Sey eye ARM, Dieegan em PONY Teh eure ta ese Ls eS Dae 133,914} 143,275 9,361; + 6.99 

| 
8, 802 9, 126 324| + :3.68 

15, 746 5, 944 198)| 1) sepa 
1857 1907 50 + 5.83 
1 68 199 31| . +45.59 

1 2,367 12,571 204/44 8.62 
5,418 5, 605 137 + 3.45 

23, 258 | 24, 252 994 4+ 4.27 

Total vbothisiands:.0 fo... ak Wh oe_ aehasnyaes 157,172| 167,527 10, 355 + 6.59 
} 

1Pups counted. 

It will be noted that upon some of the eight rookeries counted there 
has been no gain, whereas on others it has been considerable, and 
again that the gain on the lot has been only 3.77 per cent. This latter 
fact indicates very strongly that the gain of breeding cows has not 
been the 9 per cent which has been considered to be the normal rate. 

Tt is true that the smaller rookeries do not increase as rapidly as 
the large ones, but there should not be this much discrepancy even 
though | it is possible. It is entirely possible for the rookeries counted 
to have lost and the herd as a whole gain the normal amount, but it 
is not probable. The abnormal gain on the other rookeries would 
have been a noteworthy feature to a person who had had them in 
view during successive years. After a consideration of all of the 
factors which enter into the problem, the gains on the several rook- 
eries have been estimated as shown in the above table. This, of 
course, is made up largely from the data on average harems (p. 116). 
It shows the gain of pups (and breeding cows) for the entire herd 
to be 6.59 per cent. 
A noteworthy feature of the rookeries on which counts were made 

is the actual decrease in the number as well as the percentage of pups 
found dead in spite of an actual increase of total pups. This is entirely 
in accordance with predictions as to what would happen when the 
size of the harem would be increased. By using the figures of dead 
pups found on the various rookeries the numbers have been esti- 
mated for those which were not counted. This is shown in the table 
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above and illustrates the value of having a comparatively large aver- 
age harem. The various proportions of massed areas where death 
‘ates are high to scattered rocky areas where they are low have 
been taken into consideration in arriving at the percentages. Also 
of prime importance in this connection is the fact that the size of 
the average harem in 1920 stands almost halfway between the figures 
for 1915 and 1916. It is reasonable to suppose that the percentage 
of dead pups would be governed thereby. 

In the early days of pelagic sealing, when large numbers of dead 
pups were washed up by the surf, the impression was general that the 
animals were drowned by storms. The matter entered into inter- 
national negotiations when it was maintained by the representatives 
of the Government of Great Britain that this was a prime cause 
of pup mortality. The fact that starvation was the cause of death as 
a result of the mothers having been killed by pelagic sealers was 
thereby concealed. 

Dr. F. A. Lucas has shown the subject in its true light and com- 
mented on the fallacy of the much-flaunted “deadly surf nip.” By 
actual autopsy he demonstrated that the number of young animals 
drowned was insignificant. 

T personally had never had an opportunity to make any observa- 
tions on the subject until 1920, because violent storms had never 
occurred at the proper season during my seven years of work. But 
this year a heavy gale from the southwest drove an enormous surf 
into English Bay for three days during the latter part of July. It 
was precisely the time for deaths from drowning to occur, if such 
ever occur. Some pups are then dabbling in the edge of the water, 
while many others are young and weak. 

After the storm thorough search of the entire stretch of English 
Bay beach was made, where over a thousand had been counted at 
one time during the days of pelagic sealing, but only 17 dead pups 
were found there. Not one of these 17 animals had drowned, and 
the majority of them were in an advanced stage of decomposition. 
They were simply some of the usual dead which had been washed off 
the rookery. 

Thus the findings of Dr. Lucas in this respect are completely 
confirmed. Drowning is the cause of a very insignificant portion of 
the loss of fur seals. 

The intestinal parasite Uncinaria may be present among the pups 
and may cause a few of the deaths recorded from year to year. 
Autopsies were made in a few cases in 1920 where decomposition had 
not proceeded too far, but in no instance could death be attributed 
to this cause. It may be that the parasite is epidemic at periodical 
intervals and will recur some time in the future. It is a point well 
worth keeping in mind by future investigators. 

In 1915 the presence of a considerable number of animals, both 
young and adult, was noted and recorded which had the mange or 
some skin affection allied to it to a greater or less degree. Each year 
a few cases are seen, and they are usually marked by the presence 
of small, round, hairless spots. These are known in the furtrade by 

1Fur Seal Investigations, 1896-97, pt. 3, pp. 83-84. 
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the erroneous term “ rubbed spots.” These are usually on portions of 
the anatomy which could not be “ rubbed” under any circumstances. 
The number of cases of this disease gradually decreased to a mini- 
mum by 1917, which remained constant through 1920. 

Ectoparasites of the fur seal are very rare, although the enormous 
amount of scratching which is visible in any “ pod” would leave the 
casual observer with the impression that the opposite is the truth. 
In 1899 a louse, Zematopinus callorhini Osborn, was described from- 
“a number of examples from the northern fur seal.” And at the 
same time a tick, /aodes arcticus Osborn, was described from a single 
individual.t. I have made repeated search for these parasites, and 
several years ago located the louse on pups. Not all are afflicted by 
any means, but occasionally a few specimens can be secured from the 
eyelids and less often in the fur of the head. No positive information 
regarding the tick could be secured. A reward of $1 per louse 
and $5 per tick has been offered to the native workmen who kill 
and skin some 25,000 animals each year, but there have been only 
negative results. This leads me to believe that the louse is almost, if 
not wholly, confined to the pups, and very serious doubt is cast upon 
the /xodes arcticus being a parasite of the fur seal at all. 

COWS. 

The number of breeding cows in the herd corresponds to the num- 
ber of pups, since the one is derived directly from the other. There 
naturally exists in any year an excess of adult females over young, 
because there are always a few barren animals. The number, how- 
ever, has never been considered other than inconsequential and is 
very properly ignored. The increase or decrease, in fact the exist- 
ence of the species, is dependent upon the fertile cow; the others in 
no known way enter into commercial operations of man. 

Formerly it was supposed that the cows which resorted to the 
hauling grounds with the bachelors were barren, but this is not the 
case at all. Thirteen cows which had been accidentally killed on the 
fields during the past four years have been examined and only one 
was found barren. Several of them had already given birth to 
young, but others had not, while the majority were 2-year-olds with 
reproductive organs normal in every way. 

LOSS OF COWS ON THE ISLANDS. 

The spreading of the bulls incident to the larger average harem 
produced a noticeable decrease in the death rate of cows on the 
breeding grounds. Since much of the turmoil and fighting of the 
past three years was thus done away with, such a result would be 
naturally expected. During the counting of 15,965 pups 9 dead 
cows were found. This is a percentage of 0.000563, which applied to 
the entire herd gives 94 as the total number. Comparable figures for 
preceding years were: 195 in 1919, 213 in 1918, 129 in 1917, and 39 
in 1916. It shows that in spite of the increase in the herd there 

1Fur Seal Investigations, 1896-97, pt. 3, p. 553. 
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has been an actual decrease in the number of dead cows, and it con- 
stitutes, along with the low death rate of pups, the strongest argu- 
ment in favor of a reasonably large harem. 

In addition to the decrease in number of dead cows found, there 
was a very noticeable decrease in the number of those which had 
been bitten and torn by the bulls. In no instance was an injury seen 
which was believed to be serious. 

The closing of commercial operations on July 31 instead of Au- 
gust 10 is even more necessary now than heretofore, and it is again 
urged that this action be delayed no longer. It is well known that 
up to 1910 the Government prohibited the leasing companies almost 
every year from conducting sealing after July 31 on account of the 
number of cows which would otherwise be driven and unavoidably 
killed. This was a very efficient and sensible regulation and should 
by all means be inaugurated in the work of the Government. 

During the commercial operations of 1917, 1918, and 1919 it has 
been pointed out many times that the resorting of the cows to the 
hauling grounds of the bachelors after August 1 interfered con- 
siderably with the work and caused the death of some of them. This 
flocking of the females to the hauling grounds is due chiefly to the 
fact that the breeding season has passed and they are free to move 
wherever they will. When bulls were abundant to replace each other 
on the rookeries, they held the cows longer in the harems. But the 
increase in the average harem in 1920 gave the cows a great deal 
more freedom than they had had for three years. This was evi- 
denced by their flocking to the hauling grounds in greatly increased 
numbers. It was no uncommon thing on St. Paul for 250 cows to 
come up in a single drive after August 1. And on St. George they 
were so abundant that work was very seriously hampered. Naturally 
some of them were killed; not a large number, to be sure, but it is 
impossible to conduct the killing with reasonable dispatch so that all 
will be spared. Some accidents are unavoidable, because the 3-year- 
olds of both sexes are almost indistinguishable even to the 
practiced eye. The native workmen are ashamed of the work and 
unless importuned will not report the killing of a cow. 
We may grant that the number of females killed by the extension 

of the season to August 10 is insignificant. Their value to the herd 
may not be as great as the increased revenue secured by the addi- 
tional take of males; a simple calculation will demonstrate that. 
But the driving of these several thousand mothers, heavy with milk, 
is very inhumane to say the least. And if we may judge by the 
effect of similar exertion upon domestic animals permanent injury 
in many cases results. The long drives particularly tire them to the 
point of exhaustion, sometimes even to death. In dry weather the 
skin is worn from the flippers and leaves them raw or bleeding. All 
of these details are better left untold; but are given in hopes that the 
real importance of the situation will become apparent and that 1921 
will see no driving permitted after July 31. We all of course know 
that it is not necessary to drive after that date in order to reduce 
the excess number of males satisfactorily. Forty years of com- 
mercial work has demonstrated that point. 
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LOSS OF COWS AT SEA. 

It has been ascertained several times the past few years that the 
loss of cows at sea the first three years is approximately 50 per cent 
of all of those born. No data have come to hand which call for a 
revision of this result. It is an enormous death toll, and though it 
is almost certainly due to the work of some pelagic enemy, we know 
very little of it. Killer whales are known to devour the animals and 
are suspected of being their only enemy, yet proof is not to be had. 
Bryant has recorded the taking of 18 and 24 fur-seal pups, respec- 
tively, from the stomachs of two killers—$2,000 meals, each of them. 
The investigation of this matter 1s one of the important tasks for the 
future. There are few studies which promise such fruitful results 
as would attend the successful solving of this problem. The pro- 
tection afforded the cows and the consequent increased rate of growth 
of this class would be the permanent and most important benefit to 
the species and to man. 

Actual figures as to the number of fur seals killed at sea under 
the treaty provisions allowing aborigines to hunt them are not yet 
available to me. Dispatches in the daily press, however, indicate 
that they are assuming proportions little short of alarming. 

The proportions of the sexes taken in this pelagic catch are not 
known, but there is good reason to suppose that it consists largely 
of females. For the sake of convenience it may be assumed that 
2,000 females were killed altogether on all coasts. This would 
reduce the Pribilof herd by double the number, or 4,000 in 1920, 
because the unborn pup is destroyed with the mother. In other 
words, the mainstay class of the herd has been reduced in a single 
season by over 1 per cent. 

This matter is called to attention in the hope that a beginning may 
be made in solving the difficulty. Rather than have cows slaugh- 
tered it would be far preferable, if skins the Indians must have, to 
do as we have with Great Britain and Japan, give them an equiva- 
lent number of males from the land catch. 

BRANDED ANIMALS. 

Cows bearing the inverted T brand of 1912 on the top of the head 
were, as usual, in evidence on many of the rookeries. At Lukanin 
on St. Paul Island one was noted which was not believed to have 
been many hours out of the water. Two days later she had given 
birth to her pup but was located in a harem two bulls removed from 
where she was first seen. She was then seen each day until the 
eighth after her arrival. She could not be located later on_the 
rookery, although she must have returned to nurse her pup. This 
confirms almost exactly a record made by W. I. Lembkey on the 
same rookery in 1902. 

Further information was gained regarding those branded animais 
which may be conveniently classed as the 1902 series. A close study 
of them was begun in 1918 and the subject is dealt with at some 
length in the Alaska report for that year, pages 121 and 122. 
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The brands of this series consisted of one or more bars burned 
across the back or in a few cases with a longitudinal bar on the side 
combined with a cross bar. The work had for its object at the time 
of its inception the depreciation of the skin of the female to such an 
extent that it would be unprofitable for pelagic hunters to take it. 
The first experimental brands were put on in 1896, and when the 
eperation was found to be practicable it was continued each season 
thereafter until 1902 on St. Paul Island and to 1903 on St. George 
Island, when it was abandoned. W. I. Lembkey states! that it was 
stopped in 1903 by departmental order. It was found a useless pro- 
cedure in so far as the original objective was concerned. 
A table was published in the 1918 report, page 122, which showed 

the totals branded each year on St. Paul. It included St. George 
also for 1896 and 1897. Subsequent records for the latter island 
could not then be located. Mr. C. E. Crompton has since found some 
of them and has kindly furnished them to me for use in this report. 
His records show the brandings on the smaller island for 1901 to 
1903, inclusive, and they are embodied in the tables given below. 
Thus we now have the complete record of this work in so far as the 
island journals are kept, except for St. George Island, for the three 
years 1898, 1899, and 1900. 

The records secured by Mr. Crompton failed to include one for 
October 12, 1903, of which I find a published statement in Appendix 
A to Hearings before House Committee on Expenditures in the De- 
partment of Commerce, page 100. It is there stated by Chichester 
that 274 pups were branded on that date. These have been added to 
the St. George totals for that year. 

FEMALE Pups BRANDED 1896 To 1903. 

= St. Paul | St. George 
Year. Island. Talend: Total. 

ofa pi, ., SPS ce ae nee ee ce ee Oe aan 1315 | 162 377 
Patieee Cae PES? SE Tie ere Me Ae ae de So 25,371 31, 880 7,251 
SRM eee ey eee ct eet bose! ome yee tea detnade od 2, 363 Q) 2) 363 
TISAI, cue 2 Ss Sey Ue SE ae Se ee ae ie Rae 3 Oak Aen 2,191 (4) 2,191 
HOV shin Le he EE eet age ES SAP Sea sere Lie Weta Lak 0 A Pe 1,698 (4) 1, 698 
TTY - Seo ee kate ie ERS WR ere mee er oe en SS 4,173 686 4, 859 
ChAT ge ke eagle a Sd 95 a Ee RES eet eee 2 ee ee eee 1, 416 1, 326 2,742 
TELS eg So OE ale ame CE Fr ik ee ES (*) 1,352} 1,352 

ORT pal eee rr oe et ateie a an ei ete raya mtetalein alate © eislata(aiaiarate 17, 527 5, 306 22, 833 

1 Jordan and Clark, Mur Seal Investigations, 1896-97, p. 326. 
2 Murray, ibid., pp. 337, 338. 
3 Judge, ibid., p. 338. 
4 No record. 

It seems desirable to record here the character of brands used 
when it has been possible to ascertain them. During several years 
when branding was done, a few cows were also captured and received 
the mark, but the number was so insignificant as to need no further 
mention in this connection. 

1 Appendix A, Hearings House Committee on Expenditures, Department of Commerce, 
p. 388. 1911. 
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FEMALH Pup Fur SEALS BRANDED ON ST. PAUL AND St. GEORGE ISLANDS, 
1896 To 1908. 

A : ; Quadruple Triple Single diag- 
Year. Unknown.! Single bar. | Double bar.| Triple bar. bar. : crossbar. cnet pans 

== 

W896 Sas es ee alee nse eaees 191 2 62 29 124 | nccceeeneeee 
WSOTSS ERE SS Sh Pe ae Ss 3 5,389 41,133 BAT. sdk Sock PSK A556 ae eee 
Ti aR Gia wo a Te ye 2000. ey cee c[ece eae Seals ah ates | Se, eee 334 
PROONE eee Naha Ee eee FIG Woo wc we daclon tase seegeel hon euecs ol pee 
19NO. etek Sess 51,076 629) ces te koa eet eS sles ee See ll ieeteeioere ee ieee 
LOOLESE ore eee Cy ik (een ii (Raa icine Rap Map ENS cea GE Pope Oe 2. 
1002s Seas 2, 245 BOT Vices heh Ot EEE ae ae ieee 
1903 32 eee 80370 [sce vn angel tl sock ees be cacbde teas (es naotest lnc rr 

1 Believed to have been single bar across back. 
2 All cows. 
3 Includes 18 cows. 
4 Includes 100 cows. 
5 Includes 7 cows. 
§ Includes 29 cows. 

Many records of “ branding” after 1903 have been made, but they 
refer in every case, it is believed, to the marking of a bachelor reserve. 
This was first undertaken in 1904 and continued up to and including 
1911. In every case, with the possible exception of the first year and 
irregular branding on St. George from time to time, permanent 
brands were not used. The hair was simply clipped from a spot on 
the back of the head so as to make the animal recognizable the re- 
mainder of that season. Unfortunately this process has been called 
“branding” almost always and has so confused the record of the real 
hot-iron work that the truth is in some cases in doubt. 
A journal entry on September 25, 1901, was found which stated 

“* * * one [cow was seen] with a brand just behind its front 
flippers and another running parallel to its backbone, but a little to 
one side.” In commenting upon this, C. E. Crompton says: “I posi- 
tively saw [a cow with] this same brand at Staraya Artil while 
counting pups this year [1919].” 

No record of the use of this brand has been found, but it was prob- 
ably in 1898, or else no record was made when the work was done. 
Unfortunately the journal entries are usually very brief and do not 
describe the character of mark at all. As, for instance, “ October 10, 
1901, branded seals at Little East, 127 branded.” 

To have been a cow in 1901, the animal must have been born in 
1898 or earlier. It is not likely that the odd brand was used on more 
than one batch of pups, nor in more than one year. This would 
make the cow seen by Mr. Crompton in 1919 at least 21 years of age. 
This is three years more than the maximum age which has heretofore 
been ascribed to a fur seal. 

Tn all, seven cows of the 1902 series were seen on the various rook- 
eries in 1920. Facilities for observation over the great mass of rook- 
ery areas are so poor, however, that this can represent but a small 
fraction of the number which must have actually been in existence. 

It is most important to note that these animals were 18 years old, 
unless by possible chance they were all from the lot branded on St. 
George in 1903, when they would be 17. ‘This is so highly improbable 
that it may be dismissed. Thus the maximum age of the cow is 
several years more than the most sanguine have previously suspected. 
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This leads to interesting speculation upon the comparative mor- 
tality of the sexes. But it will be sufficient here to dismiss the subject 
with the observation that no record is known to me of any individual 
bull having returned to the rookeries for more than three successive 
years. It is believed, however, that in the majority of cases they do 
return for at least five years. 

Undoubtedly a mistake was made once in the branding in sorting 
the sexes, and a male pup got the mark across his back. He developed 
and occupied the same position on East Cliffs Rookery for three suc- 
cessive years, 1913, 1914, and 1915 In his last year he had to be at 
least 12 years old. 

BULLS. 

HAREM AND IDLE BULLS. 

At the height of the breeding season the bulls which had harems 
and those usually termed idle were counted with the greatest possible 
uccuracy. Steps have already been taken to adopt certain rookery 
improvements whereby this important count can be continued in the 
future, regardless of how large the herd becomes. Experiments with 
a stable skeleton tripod in 1920 demonstrated the superiority of such 
a structure over any form of elevating apparatus previously tried. 
The manner in which this was used is shown in figure 3. 
By placing such a tripod near the beach line and having a skeleton 

walkway leading to it over the seals, a cheap and very effective 
means of counting large flat areas will be provided. It is expected 
that this will be tried out thoroughly in 1921. A few permanent 
markers on the breeding areas to divide them into sections should 
enable the enumerator to have absolute confidence in his result. 
On account of the absence of some trustworthy manner to get up 

high enough to view the rookeries the harem counts since 1917, when 
bulls became very abundant, have not been as good on the large 
rookeries as desired. Many expedients have been used to help, such 
as counting from a boat, erecting markers of driftwood, climbing a 
long ladder, as well as natural elevations, which are sometimes 
reached with great danger; but all were more or less makeshifts, 
which it is planned shall be abandoned. 

Although there doubtless is an error in the number of harems given 
for the larger rookeries, it is really very small and is conservatively 
estimated to be not greater than one-half of 1 per cent. The desir- 
ability of having even this small variation corrected is due to the fact 
that this is the basis of the census. A small error here will multiply 
throughout the computations. 

The decrease in the number of bulls from 1919 was apparent not 
only in the records; on the rookeries it was very much safer to ap- 
proach counting points, and disturbance of even the rear harems 
rarely resulted. There appeared to be a general “loosening up” of 
the compact areas maintained when the bulls were stationed closer 
together, so that the increase of area over 1919 appeared to be more 
than the figures indicated had been the increase in cows. 

If it is possible to do so in the future, the counting dates on St. 
George Island should be set back to correspond with the beginning of 
the count on St. Paul Island. It has heretofore been customary to 

54777° —21—_8 
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make it after the St. Paul count, when one person was obliged to do 
both; and in 1920 it was thought best to continue the usual dates. 
However, if there is some one on the smaller island to whom the work 
can be delegated, it should be done. It was quite evident that harems 
had begun to break up, and some of the bulls which had completed 
their duties had resorted to the hauling grounds and elsewhere before 
the count was finished. Their places had been filled, of course, but 
it is better that the count be made just as the first harem masters are 
leaving. 

Before the count was made it was plainly to be seen that the class 
formerly called “surplus bulls” was not large enough to warrant 
much killing. It had been the practice in 1917, 1918, and 1919 to 
class those animals which were found in apparently permanent post- 
tion as “idle bulls” and others which evidently moved from place to 
place as “surplus bulls.” Naturally, these latter did not constitute 
the whole of the class, because there were always some on the hauling 
grounds and in the water in front of the rookeries. Since conditions 
in 1920 had closely approached those of 1916 in this respect, it seemed 
entirely proper to follow the former practice and spare the class in 
the killings. By doing this there is a “margin of safety” for the 
breeding males which is maintained without entering into the com- 
putations. 

HAREM AND IDLE BULLS AND PERCENTAGE OF IDLE BULLS TO HAREM BULLS Com- 
PARED TO AVERAGE HAREM, 1920. 

Idle bulls 
Rookery. Date. Bete Idlebulls.| Total. to harem pen 

E bulls. 5 

ST. PAUL ISLAND. Percent 

IGhitilce bonaasnoeRenonESace Seeacobse Sonabe July 18 132 57 1 P 28. 52 
liqbldrtabtals a5 aRe eae sageosadcnocdcconodaceone Sed Ose 95 28 123 29. 47 30. 86 
Gornbatche2 i 2222-2 eo eee cee eee eeatale July 19 253 40 293 15. 81 40. 52 
BAT GIFU OME cosas cece seiecise spice tetae ele see d0s=--- 40 8 48 20. 00 29. 50 
IEC Se aS Sho Gace: CEE EE aC aoh ose ne mensoee OO esc 528 70 598 13. 26 44.77 
Sihvqreln= 5a) eS Ae aR See Ses saonetcoduc Se GOs eae. 190 60 250 31. 58 44. 08 
ILEYE6(0) 1a RS es SOB aAaE eenBEmreob SSC CHOSE OES July 20 14 3 17 21. 43 24. 36 
ML OISLOLY. ssa cce cose oe eene sae eemoasee eae Bed Obese 408 65 473 15. 93 42.37 
PAP AAI See is se cs ales sactne ae ease - eee d0s2-<- 423 85 508 20. 09 38. 77 
SuThetungas - eet loos Soe ee ee eee eee ere Goh one |heeese eee 16 16 ||. 2. 32S 
Mitte Zapadui ccc cccisc cna cssiscpemncite soe loys 55 297 62 359 20. 88 42. 07 
Zepadnisheel. osc st eso se ce owire cece ae: dora 28 5 33 17. 86 19. 00 
(BOlOWIN ATE eae chee ccs seeee rece e eee July 18 177 75 252 42. 37 33. 93 
PolovinialClifis’ 5 .eomace jaciececssceseace ado:seee 86 24 110 27. 91 29. 92 
Mittle Bolovina 2-2. cess ccm 8 Nees 36:0055.-% 49 48 97 97. 96 34, 92 
IMOLOVEE 2th Sess oid Sete cince nes acid oes ete July 17 97 99 196 102. 06 30. 27 
WiOstoch nis. ees. Sense Secceateceoeeseecee Seed Osea 725 333 1,058 45. 93 45, 32 

Motalees Sache: lee oe eres Seen eo oee cee 3,542 1,078 4,620 30. 43 40. 45 

ST. GEORGE ISLAND. 

NORGE. 2ot cbc ss. coes ieisetwsoetnseneseee July 23 199 17 216 8. 54 45. 86 
ISLALAY AeAT ills soe eee eee eae eee a ents Coke laser 112 20 132 17. 86 53. 07 
ADACHI sh stete eet teat a dear oe Sette July 22 27 5 32 18. 52 33. 59 

NOUGE oe ochest ie oe sede sete cise sepe ane Ozses2 4s astemee Al ogocteeee 24. 75 
MaStwR Ceiaes. scoosten cn siecaetetaccemacsee G0 s-: 67 28 95 41.79 38. 37 
Mast Cutis ss ten cs ateceiem ce towel sees dostsc- 115 13 128 11. 30 48. 74 

Motalsas esa kc tee che eee seas beeen 524 83 607 15. 84 46. 28 

Totalsbothuislands 2c. s<.casee eens |e sere sse 4,066 1,161 5, 227 28. 55 41.20 

A comparison of the foregoing table with the corresponding one 
for 1919 shows that there has been a reduction of harem bulls of 
1,092 and of idle bulls of 1,078. There were even fewer animals in 
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these classes in 1920 than there were in 1917. Actual numbers, how- 
ever, mean nothing in this connection. The important features are 
the ratio of idle bulls to harem bulls and the average harem. Condi- 
tions for the series of years 1912 to 1920 are best shown in tabular 
form as follows: 

VARIATIONS IN ADULT BULL CLASSES AND RATIO OF IpLE TO HAREM Butts, 1912 
To 1920. 

St. Paul Island. St. George Island. Both Islands. 

Year. Aver- Aver- Aver- 
Harem.} Idle. | Ratio.| age j|Harem.!| Idle.| Ratio.| age /Harem.| Idle. | Ratio. age 

harem harem. harem 

Per ct. Per ct Per ct. 
1912..| 1,077 93 8.63 | 65.0 281 20 7.11 42.5 1,358 113 8.32 60. 4 
1913..| 1,142 77 6.74 | 69.6 261 28 10.72 | 49.1 1, 403 105 7.48 65.8 
1914..| 1,316 159 12.0 60.3 243 13 5.3 57.1 1,559 172 11.0 59. 8 
1915..| 1,789 546 30. 52 49, 27 362 127 35. O8 42.51 2,151 673 31. 28 48.13 
1916..| 2,94 2,278 ttoal 33. 53 552 354 64.13 32. 82 3,500 2,632 75. 20 33. 42 
1917..| 4,166 2,341 56. 19 26. 08 684 365 53. 36 28. 26 4,850 2,706 55. 79 26. 39 
1918..| 4,610 2,245 48. 69 26. 59 734 199 27.11 27.65 5, 344 2,444 45. 73 26. 74 
1919... 5073 2,158 47.19 29. 28 585 81 13. 84 39. 76 5, 158 2,239 43. 40 30. 47 
| 3, 542 1,078 30. 43 40. 45 524 83 15. 83 46. 28 4,066 1,161 28. 55 41.20 

Thus the average harem has increased from 26 to 41, whereas there 
are 28 per cent as many idle bulls as harem bulls. When this is 
compared with average harems of 60 and 65 and with percentages of 
idle bulls from 8 to 11 found in 1912 to 1914, it is at once seen there 
was still a small oversupply of males in 1920 if conditions in the 
former years be considered ideal. It has not been contended that 
there were too few bulls in those years for breeding requirements, 
although it is generally believed that the ideal average harem is 
between 40 and 50. This was the condition in 1920, and if it can be 
maintained with about the same averages and ratios throughout 
commercial operations, those having charge of the business may well 
feel gratified at their success. 

If we pass without comment on the good or bad judgment shown 
in creating the enormous surplus of male life with the closed season 
of 1912 to 1917, still those who have had the administration of the 
herd in hand deserve great commendation for bringing back an ideal 
condition in the short space of three years. 

AVERAGE HAREM. 

The average harem was determined from actual pup counts in 
1920 on the same rookeries as in 1919. The gains shown on these 
rookeries were used as the basis in the computation of the average 
harem for all rookeries. Due consideration was given in every case 
to the topography of the various breeding areas, since it is well 
known that harems are smallest on rough, rocky places. Also it is 
known that large massed areas grow more rapidly than small scat- 
tered ones. Thus, while the harem increased but 6 on the small 
rookeries counted, it was computed to have increased by 10 for the herd 
as a whole. A good illustration of this point may be seen in the 
figures for 1913, when there were over 80 cows to each bull on the 
average for four rookeries, while many of the smaller ones ran below 
40. For purposes of comparison the average harems in 1919 are 
given, showing graphically the increase in size of harems. 
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AVERAGE HAREM IN 1920 FoR ALL ROOKERIES. 

: Breeding] Harem a werBee aoe 

ee cows. | bulls. | “i999, | “1919. 

ST. PAUL ISLAND. 

408 | 142.37] 129.79 
Woy oe GlaW ee, ae Se eas siadocaa aoc cgaamra er case coe uk omemoons 16, 399 423 138.77 126.19 
EIEIO ZA Da ope a Cac ccs a rae tyme ede sata ta nicl om ae ee eer ee 12,494 297 1 42, 07 129. 49 
TiADAATIMR COL a fo oe ee Se De tee ne er Ie See eee eee Emer | 532 28) 219.00 221.57 
TROL O WaT A eae ser ho SS See a are eg Minn RL ena (einer er a ence | 6, 006 177 2 33. 93 230.18 
POLO CU sie tee Sues Bea Wied ee an ase lace ne Neer ee ace 2, 573 . 86 229. 92 2 23. 01 
itt lePolovina! 2 house oss serese Sat eee ee eee eerie en eee ne 1,711 49 134. 92 131.66 
IMODIONE sac) eoe's sis amas alls ae us oe one Mae mete Meee ees asec enema | 2,936 97} 230.27 220.69 
Mostochini otk 3 ste c Go. Sock soa aienios Naticinioe as ode eterna | 32,857 725 1 45, 32 130. 74 

POta? | See Rss = eres ch wireline cae cies ae eee sees 143, 275 3, 542 40, 45 29, 28 

Totallufor rookenies COUNLeO ss ee ee asaaee = oe sereesesee tees | 12,388 402 30. 82 25.19 

IN OPE sie ahi isc bite ca eis ose seine seh nainas Case oeeme cee cine reels 9,126 199 | 145.86 139.12 
Staraya Artil 5, 944 112 153. 07 2 46.34 
Zapadni.... 907 27 233. 59 231.74 
South... 99 4) 224,75 2 13. 60 
East Reef. it | 2,571 67 | 238.37 231.56 
PASE CLITS Mee oe ntciten oes ve oem one ses REeeaoecees caaese eee ee 5, 605 115 148.74 | 1 42.00 

Ao) NIG. Sa, eI SD Wm ars Pai inane obs EA aE DS Sh 24, 252 524 46.28! 39.76 

Totalforrookeriescounted=2s-. 122-44 sees a2 cee eee ee 3,577 | 98 36. 50 | 39. 42 

Totalabothislands cesses seat eae eee eee eee 167, 527 4, 066 41.20} 30.47 

1 Estimate. 2 Pups counted. 

LOSSES OF BULLS AND YOUNG MALES. 

In 1911 and 1912, when legislation was proposed which would 
prohibit the killing of the surplus males of the fur-seal herd _on land, 
the principal objection raised was that a vast oversupply of breed- 
ing males would result. In view of the fact that commercial opera- 
tions were curtailed for six years, it will be profitable to review con- 
ditions from the standpoint of the effect of the class on the herd. 

The law which established the closed period of 1912 to 1917 became 
effective on August 24 of the former year. The action had been 
anticipated, however, and, since the intention of Congress was 
obvious, it was put into effect in the killing season of 1912. This 
made the closed period cover six seasons. It will be recalled that 
the herd had been reduced to its lowest point during American own- 
ership in 1911 through the activities of vessel killings at sea. The 
major portion of the pelagic catch consisted of females. The surplus 
males up to 1910 were taken on land by private corporations which 
had leased the privilege, and in 1910 and 1911 by the agents of the 
Government. Under those methods over 95 per cent of the males 
were removed and there were left for breeding an average of ap- 
proximately 1 male to 60 females. Investigators generally agreed 
that this ratio was sufficient. 

On account of the low figure to which the herd had been reduced, 
however, it was feared that the vitality of the species had been 
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impaired. It was argued that the herd would be benefited by leav- 
ing it unmolested by man for a period of years and allowing natural 
selection to become effective for a time in reducing the number of 
males. 

In a state of nature the polygamous habits of the animals are such 
that the removal of the excess number of males is effected by fight- 
ing. It was believed by some that only the most virile of the males 
would survive the battles which would inevitably result from the 
failure of man to remove the excess. An improvement in the breed- 
ing stock was thus anticipated. Apparently the fact was overlooked 
that when a finish fight between bulls takes place neither the victor 
nor the vanquished is of much value thereafter as a breeder. Both 
are exhausted. 
When the law of 1912 became effective there were 1,358 harem 

bulls in the herd, or 1 to 59.8 cows. Naturally, no immediate increase 
in the number of bulls nor reduction in the average harem could be 
expected, hence we find practically the same condition in 1913 and 
1914. It was necessary to wait until those animals 3 years old and 
over in 1912 became old enough and strong enough to enter the 
rookeries before any result would become noticeable. 

In 1915 we find a slight increase in the number of bulls. The 
average harem was 48.13. But since those animals 3 years old in 
1912 could not have entered the rookeries until they were 8 years 
old, or in 1917, the cause of this increase in bulls must be looked for 
elsewhere than from the closed season. It could not possibly result 
from anything but ample reserves made by the Government agents 
during the commercial operations in the seasons immediately pre- 
ceding 1912. 

The same is true for the season of 1916, when there was a further 
decrease in the average harem. This was undoubtedly the result of 
reserves made during the season of 1911 and previously. 

In 1917 there was an enormous increase in the number of bulls. 
This was the first influx due to the closed season. The average 
harem went down to 26.39, which we now know to be about as small 
as it can go, regardless of the number of males present. The habits 
of the bulls are such that the massed areas would be the scene of 
continual and disastrous fighting if the males were separated by 
much less than the space occupied by the minimum average harem. 
A further large increase in males in 1918 was due to the absence 

of killing in 1913. This increase, however, failed to reduce the size 
of the average harem from the minimum found the previous year. 
There was thus built up an enormous excess of male life, which no 
known means enabled us to estimate with reasonable accuracy. 
There were no data upon which to estimate a natural loss. For- 
tunately for these computations, we have had the ages of animals 
killed determined for several years. This is accomplished on the 
killing fields by measuring the length of the freshly killed animal 
by means of a pair of beam calipers. The measuring of a series of 
branded males of known age permitted the establishment of stand- 
ards showing the prevailing body length for each age, and the 
recording, in the proper categories, of field measurements of seals 
killed completed the classification. 
By consistent efforts the greater portion of the excess of males 

had been removed by 1920, so that the average harem increased to 
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41.20. Recently acquired information enabled the computation with 
reasonable accuracy of the number of adults in existence in addi- 
tion to the harem bulls and idle bulls. And since we know the 
number of births, it now becomes possible for the first time to 
compute the average natural loss from the third year to maturity. 
It gives the first concrete information ever available upon the size 
of a reserve which should be made in the third year to supply the 
herd with stock at maturity. 

In order to present the figures intelligibly, the following table 
has been prepared. The figures have been taken from the various 
census reports since 1914. Nothing has been deducted for natural 
mortality from the third year on. Only animals killed have been 
removed from the various classes. 

ASSUMED MALE STRENGTH OF HeErRD IN 1920 EXCLUSIVE oF NATURAL Loss. 

Killed in census year.1 
Remain 

Class. Number der less in 1916. allie 
1916 | 1917 | 1918 | 1919 | 1920 oe 

: 

S-Vear-Oldsin iOU2 ssa. eee eed are 2, OOS shoe eral. SESE ee Roe ess Sas Se ee eee 2, 005 
3-yeaT-Oldsimal Ol 3) anseen sees eee emer 11, 271 LOS) Sis. Jee S| quelosns| dose snaeleeeee eee 11, 167 
Sayear-oldsaml Olan Soa ee eee ee 15, 848 354 97 G474).Ce see 14, 750 
SaVCAT-OLGSUNGL OT Descente eee eee nee 18,282 | 2,855 614) 1,058 | 4,302 |.......: 9, 453 
SayOntool Suri G1 Gee eee csae eee neta i 19,402} (2) 2,771 | 4,690| 2)950| 2,001 6, 990 

Potala qecneetsc oe Sean ee 66, 808 | Total bulls remaining in 1920 if no nat- 
urallLossioccurred--e = seen eee 44,365 

1 Animals killed in the fall of one year have been added to the killings of the following summer. 
2 Killings already deducted. 

This table shows that out of a stock of 66,808 animals which 
reached the age of 3 years from 1912 to 1916, inclusive, there would 
remain in 1920, 44,365 if there had been no natural loss. These 
animals would all be 7 years old or over in 1920. The younger ages 
do not enter into consideration here because they could not have 
been counted among rookery bulls that season. 

It now remains to properly divide this total among the various 
years and classes and derive the percentage therefrom. The problem 
is difficult because so many factors enter therein to modify the result, 
and it is necessary to take these into consideration. 

As an illustration, we may consider the 3-year-old class of 1914. 
The animals composing it were not subjected to any unusual condi- 
tions until the seventh year. Only the usual rate of natural mortality 
would therefor apply during these years. But when they were 
approaching maturity in numbers vastly exceeding the requirements 
of the cows, fighting for elimination began. The younger animals 
would naturally be vanquished. Thus the loss during the seventh 
year would be excessive and still more so during the eighth and ninth. 
In later years the percentage of loss would doubtless increase at a 
regular rate and 100 per cent would be reached at maximum old 
age. This, unfortunately, is not known and a figure must be assumed 
therefor. At the present time we seem not to have any good grounds 
to believe many bulls exceed 15 years. This, of course, is less than the 
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age of females, but there are so many differences between the sexes 
of this species that the age of the male can no longer be based upon 
that of the female. 

The conditions outlined above are those which are believed to 
exist when there is a great excess of males. If they had been re- 
moved by man so that only approximately enough remained for 
breeding purposes, the losses during the seventh, eighth, and ninth 
years would not be so heavy. Also it is probable that the bulls live 
longer when there is no fighting than when they have to wear them- 
selves out in maintaining a harem position. 

It, therefore, becomes apparent that conditions which obtained 
during 1917, 1918, 1919, are not normal and may never occur again. 
Everything now indicates that the younger animals suffered a 
practically constant mortality until the seventh year, and then their 
losses amounted to 50 per cent or more annually. Under normal 
conditions with the great excess removed by man, the loss after the 
seventh year would be variable and dependent upon the care given 
to the reserving of a proper number of bulls. 

It seems unnecessary here to make arbitrary assumptions for the 
annual losses of the class which was termed in 1917-1919 “surplus 
bulls.” It is definitely known that they were greater than the losses 
assumed and deducted. Thus in 1919, 50 per cent was estimated to 
have been the loss from the third year to and including the surplus 
bull class; that is, animals 7 years old and over. If the loss had 
been estimated at 50 per cent from the third year to the seventh 
and at least that much annually thereafter, 1t would have come nearer 
the actual condition. But there was nothing until 1920 which would 
cause one to suspect that the loss had been so enormous. 

It now remains to determine what the annual loss of males is from 
the third year on, when average conditions accompanying commercial 
work exist. A division which is more or less arbitrary for all ages is 
as follows: First year, 35 per cent; second, 15 per cent; third, 10 
per cent; fourth, 10 per cent; fifth, 10 per cent; sixth, 20 per cent; 
seventh, 20 per cent; eighth, 25 per cent; ninth, 30 per cent; tenth, 
40 per cent; eleventh, 50 per cent; twelfth, 60 per cent; thirteenth, 
70 per cent; fourteenth, 80 per cent; fifteenth, 100 per cent. 

Considerable of the above is conjecture, but it is believed to rep- 
resent fairly accurately the conditions existing in 1920. It will be 
noted that there is a slight revision of the percentages lost from the 
first to the third year. This does not materially affect the result and 
gives a working basis for the future. Doubtless additional investi- 
gation will adjust any irregularities in the table. It has been used 
in the preparation of the final census for 1920. 

These new percentages of loss were obtainable in 1920, because 
early in the season it was seen that the surplus believed to be in ex- 
istence from the accumulation of the closed period did not appear. 
It was evident that if the bulls were coming at all they would have 
been at the islands before the middle of July. Since they did not 
appear at that time it was recommended that no more be removed 
from the herd. As it turned out the counts at the height of the sea- 
son showed that a few more could have been removed with safety. 
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COMPLETE CENSUS OF FUR SEALS AS OF AUGUST 10, 1920. 

Pups; ‘counted: and estimated 222. 22 eer ee ee ee 
Breeding cows, 3 years old and over, by inference____-______- 1 sheen 
Elarent spulls; Counted s ie ei Mes eh SEE ee ee ee 
Idle ‘bulls, counted 25222 22 tee ee Pe ae ae eee eee 
Yearlings, male and female, estimated: 

PUpS=DOTM eH 1s VOW Ore as 8s eit eR a oe ee ee 157, 172 
Deduct. 35 pericent for natural mortality —_--2 == = a2 =) 85 O10 

Yearlings, both sexes, beginning 1920_______________ 102, 162 
Yearling females, 50 per cent, Aug. 10, 1920____________-. 51, 081 

Yearling males, beginning of 1920______.____-___---—s—‘*5 1, O81 
Wearline males skilled ine 920 See ee 

Yearling males: Aus lO S192 0a aee eos Pisa ele ee 
2-year-olds, male and female, estimated: 

Wearlinsy fermiell CS Ac oe ll (eee Ce ae ae ee ee 46, 447 
15 per cent deducted for natural mortality_______________ 6, 967 

2-year-old. females) Augted0,, 19202 eae ee eee 
Wearline males, Aue; Om Oates a eee eee ee 46, 444 
Yearling males iaillede tall of: OO eee eee ee a 

Wearline, males; tend tof O10 aie ee ee 46, 437 
15 per cent deducted for natural mortality_______________ 6, 966 

2-year-old males, beginning of 1920_________________ 39, 471 
2-year-old males, killed in 1920_____________ gs es de 360 

2-year-olde males. Aue. 102 1920s ee ee eee 
3-year-o!d males, estimated : 

22-year-old males, AUS. Oy LOMO sae ee eee 33, 081 
2-year-old males killed, fall) of 1919222 ere 214 

22-year-old males; jendsofi dolor ee aes ei eS 32, S67 
10 per cent deducted for natural mortality______________ 3, 287 

38-year-old males, beginning of 1920___.-____ 29, 580 
S-year-oldamalesskilledsin 19202 ee ee eee 18, 831 

3-year-old, males; Aug. 0" 19208 22 eee ae ye ee 
4-year-old males, estimated: 

S-VCAL-OLG MIAME Se ANTS ol hell eee ae eee ee 13, 596 
3-year-old *malesikilled fallvof 191922 225 ae eae 820 

S-year-old males: endso te Gil Qa eee ee ee 126 
10 per cent deducted for natural mortality______________ 1, 278 

4-year-old males, beginning of 1920_____._..__________ —s- 11, 498 
4-year-old. males killed an) 1920222225552 Bhs ss ea eee 5, 831 

4-yepr-old. males; Aug. dO) 1O20. 2 abl eo ee 
5-year-old males, estimated : 

A-year-old) males, /AugsadQ 191022 2 oan ae ee ee see 5, TAT 
4-year-old males killed fall of 1919________ b LED OMS EUPIRS Es 66 

4-year-old males, end’ of 1919 = - 2s 2 ee ee 5, 681 
10 per cent deducted for natural mortality_______________ 568 

5-year-old males, beginning of 1920__________________ 5, 113 
5-vear-oldimales killed ini. 1920) 8 ee ee ee 106 

5H-year-old males, Aus el 0; 19202222 ee 

51, 081 

51, 074 

39, 480 

39, 111 

10, 749 

5, 667 

5, 007 
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6-year-old males, estimated: 
Davean-Old MAlES ASA ALO MOTO 2 5, 282 
5-year-old males killed fall of 1919_._-___________________- ST 

5-yvear-oldumales, endor 1910 2sss<- esis 3 ee 5, 245 
20 per cent deducted for natural mortality___-_-_-__-_______~_ 1, 049 

6-year-old males, beginning of 1920______-________-__ 4, 196 
6-year-old males killed in, 1920... --_-=-2—--2 2-2 se -u_+_ 43 

6-year-old males, Aug, 10, 1920+-.-=—...-=..-=~ peep nes 4, 153 
Surplus bulls (7-year-olds and over), estimated: 
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NATURAL-HISTORY RECORDS OF PRIBILOF ISLANDS. 

By G. DALLAS HANNA. 

Tt seems to be highly desirable that there shall be published in a 
readily accessible place a résumé of the scientific work which has 
been done in connection with the biology of the Pribilof Islands. 
This group of islands has been more intensively studied than any 
other similar area in Alaska and will continue, doubtless, to attract 
attention in the future. Records of publications on the various 
groups of plants and animals are often widely scattered, and em- 
ployees of the Bureau stationed on the islands have little opportunity 
to search for them. 

The last bibliography of the subject was published in 1915 in a 
report by Osgood, Preble, and Parker.t_ This list was known to be 
incomplete at the time of its preparation and was intended to cover 
the subject “ fur seals” only. Yet it is very valuable to anyone who 
has occasion to study the literature of the Pribilof Islands. 

The following list. is the result of note taking through several suc- 
cessive years s and is intended to cover the general natural history of 
the islands in so far as I have the records. It also is known to be 
incomplete, but it takes up the most important work which has been 
done since the appearance of the above-mentioned bibliography. In 
some cases papers published prior to 1914 are included because of 
their interest to island students. 

It should be explained that in addition to the following titles many 
Pribilof Islands records are contained in general publications which 
are not listed. For instance, Dall* has mentioned a large number of 
marine mollusks from the Pribilofs in his work on Northwest Coast 
Shells. The same is true of birds in Ridgway’s “ Birds of North and 
Middle America,” *? Hamilton’s “ Coleoptera of Alaska,” + Evermann 
and Goldsborough’s “ Fishes of Alaska,” ® and others. A new work 
is expected from the National Herbarium soon and it will contain 
full records of Alaska plants, including those from the Pribilof 
Islands. 

The report of Alaska Fisheries and Fur Industries in 1918 (Bu- 
reau of Fisheries Document No. 872, pp. 105-107) contained a check 
list of birds of the Pribilof Islands, Alaska, with the names of per- 
sons first recording the species from the islands. This list contained 
names of 129 species and subspecies. It has been increased by six, 
the first three added in 1920, the fourth restored on evidence col- 

1The Fur Seals and Other Life of the Pribilof Islands, Alaska, in 1914. Bulletin, Bureau 
of Fisheries, Vol. XXXIV, 1914 (1916), pp. 149-167. Washington, 1915. 

2U. S. National Museum, Bulletin 112. 921. 
2U. S. National Museum, Bulletin 50. 
4Transactions, American Entomological Society, Vol. XXI, . 1-88. 1894. 
5 Bulletin, U. S. Bureau of Fisheries, Vol. SxVir pp. 219-— 360. 1906. 
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lected during the winter of 1919-20, and the remaining two recorded 
in 1921: 

Linmocryptes gallinula, Huropean Jack-snipe.” * 
Macrorhamphus griseus scolopaceus, Long-billed Dowitcher. 
Passerella iliaca unalaschensis, Shumagin Fox Sparrow.’ 
Corvus corax principalis, Northern Raven. 
Micropus pacificus, Japanese Swift.” * 
Loxia leucoptera leucoptera, White-winged Crossbill.* 

This brings the total number of species known from the Pribilof 
Islands up to 135. All but six of these records are supported by 
Specimens in some public museum. Since the 1918 list was com- 
piled the little brown crane has been collected, but the restoration 
of the raven keeps the number of uncollected species the same as 
at that time. 

In the paper by Mailliard and Hanna‘ a few corrections of former 
records were made. It was decided that the citation of Arquatella 
maritima couesi, Aleutian sandpiper, from the Pribilof Islands, by 
Seale* was unwarranted, and the record would have to be based on 
later work. A specimen taken on St. George Island February 12, 
1917, by G. Dallas Hanna, was referred to in support of the record. 
The specimen is now in the National Museum. 

The credit for recording Pisobia acuminata, sharp-tailed sand- 
iper, was given to Bishop* in the 1918 list as Grinnell*® had done. 
eale, however, had recorded it three years previously.* 
The record of Larus hyperboreus hyperboreus, glaucus gull, by 

Oberholser, cited in the 1918 list, is rather obscure. It is to be found 
in The Auk, Volume XX XV, No. 4, page 470, October, 1918. The 
subspecies LZ. h. barovianus, first taken by Palmer, is also listed by 
Oberholser from the Pribilofs on page 473 of his article. 

BIBLIOGRAPHY. 

FUR SEALS. 

APPENDIX A. 
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CLARK, GEORGE A. 
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XXII, No. 5, pp. 173-175, September, 1920. 
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EVERMANN, BARTON WARREN. 
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illustrated. ] 
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Report, U. S. Commissioner of Fisheries, 1915, pp. 83-96. 

1917a. Census of the fur seal herd. Jn Alaska fisheries and fur industries 
in 1916, by Ward T. Bower and Henry D. Aller, Appendix II, 
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1918. Wur-seal census, Pribilof Islands, 1917. Jn Alaska fisheries and fur 
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seal industries in 1920, by Ward T. Bower, Appendix VI, Report, 
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HEATH, HaAROoLp. 
1911. Fur-seal investigations in 1910. Appendix A, hearings before the 

Committee on Expenditures in Department of Commerce and 
Labor, pp. 1209-1225; uncorrected page proof. The full report 
appeared as U. S. Bureau of Fisheries Document No. 748. Quoted 
complete in Fur Trade Review for November, 1911, pp. 79-86. 

LEMBKEY, W. I. 
1911. Reports for years 1905 to 1910, inclusive. Appendix A, hearings 

before the Committee on Expenditures in Department of Commerce 
and Labor as follows: 
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1906: pp. 260-319. 
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[While these reports are largely of an administrative character, 
they contain a great deal of information on the censuses of fur 
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1911. Report of the census of fur seals in 1906 and other matters. Ap- 

pendix A, hearings before the Committee on Expenditures in De- 

partment of Commerce and Labor, pp. 351-871. Comments thereon 
by Lembkey, pp. 373-875. 

PARKER, GEO. H. 
1915. The problem of adaptation as illustrated by the fur seals of the 

Pribilof Islands. Proceedings, American Philosophical Society, 
Vol. LIV, pp. 1-6, 1915. 

1917. The fur seals of the Pribilof Islands. Scientific Monthly, Vol. IV, 
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Sims, E. W. 
1911. Report on conditions on the fur-seal islands. Dated August 31, 1906; 

appendices omitted. Appendix A, hearings before the Committee 
on Expenditures in Department of Commerce and Labor, pp. 378— 
402. Criticism and comment, pp. 403-4384, and on p. 459. [This 
important document was published separately, but is exceedingly 
rare. It probably did more to secure the abolishment of pelagic 
sealing and provide adequate patrol than any other work.] 

FOXES. 

JUDGE, JAMES. 
1909. The blue foxes of the Pribilof Islands. Report of American Breed- 

ers’ Association, Vol. V, pp. 325-840. Also in Fur farming in 
Canada, by J. Walter Jones, pp. 71-80; published by Commission 
of Conservation, Ottawa, Canada, 1914. [This article gives an 
account of the methods of farming blue foxes which were developed 
by Mr. Judge on St. George Island. The Judge method is the only 
one which has proved successful with this species and the results 
now being reaped are a tribute to the zeal of the man who had 
the courage to overcome the obstacles in his way.] 

MERRIAM, C. HART. 
1902. Four new Arctic foxes. Proceedings Biological Society of Wash- 

ington, Vol. XV, pp. 167-172, 1902. On page 171 Vulpes pribilofensis 
is described as new from St. George Island. This is listed as 
Alopex pribilofensis (Merriam) by Miller in his North American 
Land Mammals in Bulletin No. 79, U. S. National Museum, p. 82, 

1912. 
BIRDS. 

EVERMANN, BAartoN WARREN. 
1913. Eighteen species of birds new to the Pribilof Islands, including four 

new to North America. The Auk, Vol. XXX, No. 1, pp. 15-18, 

January, 1913. 
Hanna, G. DALLAS. 

1916. Records of birds new to the Pribilof Islands, including two new to 
North America. The Auk, Vol. XXXIII, No. 4, pp. 401-408, 1916. 
[Thirteen species new to the islands are here recorded. ] : 

1919. Additions to the avifauna of the Pribilof Islands, Alaska, including 
species new to North America. Journal, Washington Academy of 
Sciences, Vol. IX, No. 6, p. 176, 1919. [Here appears a list of the 
new birds for the Pribilof Islands, recorded in greater detail in 
The Auk, Vol. XXXVII, pp. 248-254, 1920. Also see The Auk, 
Vol. XXXIII, p. 448, 1919.] 

1919a. Check list of birds of the Pribilof Islands, Alaska, with the names of 
persons first recording the species from the islands. In Alaska 
fisheries and fur industries in 1918, by Ward T. Bower, Appendix 
VII, Report, U. S. Commissioner of Fisheries, 1918, pp. 105-107. 

1920. Additions to the avifauna of the Pribilof Islands, Alaska, including 
four species new to North America. The Auk, Vol. XXXVII, pp. 
Vol. XXII, pp. 173-175, 1920. [Three species new to the islands 

are here recorded. } 

1920a. New and interesting records of Pribilof Islands birds. The Condor, 
Vol. XXII, pp 173-175, 1920. [Three species new to the island 
list are here recorded, including one new to North America. An- 
other species is restored to the list, and there is given in tabular 
form a list of the breeding species on each of the five islands of 

the group. ] 
1920b. Birds of the Alaska fur-seal islands. The Gull, Vol. 2, No. 12, 1920. 

[Abstract of lecture given before the Audubon Association of the 

Pacific. ] 
1921. The Pribilof sandpiper. The Condor, Vol. XXIII, pp. 50-57, 1921. 

[An account of the nesting habits, migrations, etc., with a photo- 
graph of the eggs. | 
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JUDGE, JAMES. 
1911. A report on Walrus Island. Appendix A, Hearings before the Com- 

mittee on Expenditures in Department of Commerce and Labor, 
pp. 907-912. [A detailed account of this wonderful bird rookery 
and its birds. Additional information on natives’ egging expedi- 
tions is given on p. 1180.] 

MAILLIARD, JOSEPH, and G. DALLAS HANNA. 
1921. New bird records for North America, with notes on the Pribilof Island 

list. The Condor, Vol. XXIII, pp. 98-95, 1921. [Two species new to 
the Pribilofs are here recorded, and the entire list is corrected up 
to date, as shown in the notes herewith.] 

OBERHOLSER, Harry C. 
1918. Subspecies of Larus hyperboreus. The Auk, Vol. XXXV, p. 470, 1918. 

[Two subspecies of the glaucous gull are recorded here from the 
Pribilofs, one of them for the first time. ] 

invasions, dy lal 
1917. A bird new to the North American fauna. The Auk, Vol. XXXIV,. 

p. 210. [The Kamchatkan pine grosbeak, collected by A. H. Proc- 
tor, is here recorded from St. George Island. ] 

MISCELLANEOUS. 

ASELENG) ie, ees 
1902. The hair seals (family Phocide) of the North Pacific Ocean and Ber- 

ing Sea. Bulletin, American Museum of Natural History, Vol. 16, 
pp. 459-499, 1902. [On page 495 is described Phoca richarcii 
pribilofensis, a new subspecies from the Pribilof Islands, collected 
by ©. H. Townsend. On page 493 Phoca richardii is recorded from 
the islands, and on page 475 True’s record of the ribbon seal 
Histriophoca fasciata is repeated. Allen does not mention the 
bearded seal (Hrignathus barbatus) from the Pribilofs; it is known 
to have been taken on St. George Island on two occasions, however, 
the first authentic record having been made by C. E. Crompton 
from a specimen taken in the winter of 1917-18.] 

Banks, NATHAN; Harrison G. DyAr; TREVOR KINCAID; THEODORE PERGANDE} 
E. A. SCHWARZ; WILLIAM Harris ASHMEAD; and JuUSTUS WATSON FoLSomM. 

1900-1902. A series of papers by the above entomologists appeared in 
Proceedings, Washington Academy of Sciences, Vols. II and 
IV, recording insects collected by the Harriman Expedition in 
Alaska. The papers were reprinted verbatim in Vols. VIII 
and IX of the reports of the Harriman Expedition, published 
by the Smithsonian Institution in 1910. To them was added 
a paper on Myriapoda by O. F. Cook in which three species 
were listed from St. Paul Island, one of them new. [Many 
Pribilof species of insects are mentioned in the above series 
of papers and they will be found invaluable to those making 
a study of the insect life of the islands. ] 

CarpoT, JULES, and J. THRIoT. 
1900-1902. Mosses of Alaska. Proceedings, Washington Academy of 

Sciences, Vol. IV. A joint paper on mosses collected by the 
Harriman Expedition. 

CHAMBERLAIN, RALPH V. 
1921. Linyphiide of St. Paul Island, Alaska. Journal, New York Entomo- 

logical Society, Vol. XXIX, No. 1, pp. 35-42, Plates III and IV, 
March, 1921. [A collection of spiders made on St. Paul Island in 
1910 by Harold Heath is here described. Eleven species are listed 
of which six are described as new; four of them represent new 
genera, which are also described. ] 

COCKERELL, T. D. A. 
1898. New North American insects. Annals and Magazine of Natural His- 

tory, Ser. 7; Vol. II, p. 324, 1898. [On page 324 is described Bombus 
kincaidii, a new species of bumblebee from St. Paul Island, 
Alaska. ] 

DALL, Wo. H. 
1915. A new species of Modiolaria from Bering Sea. The Nautilus, Vol. 

XXVIII, No. 188, 1915. [Musculus phenar is described as new 
from specimens collected on kelp roots at St. George Island by G. 
Dallas Hanna.] 
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Dati, WM. H.—Continued. 

1916. A new species of Onchidiopsis from Bering Sea. Proceedings, Acad- 
emy of Natural Sciences, Philadelphia, 1916, p. 376. [Onchidiopsis 
(A tlantolima ) hamnai, a new sea slug, is described as new from 
specimens collected on St. Paul Island in 1914 by G. Dallas Hanna. | 

1919. Paleontology. Journal, Washington Academy of Sciences, Vol. IX, 
No. 1, pp. 1-3, 1919. [A list of the fossil mollusks from two de- 
posits on the Pribilof Islands is here given; 44 species are listed, 
seven of them mentioned as new but only one of which, Chrysodomus 
solutus cordatus, is named. The deposits are located at Tolstoi 
Points, St. Paul and St. George Islands, and the material was col- 
lected by G. Dallas Hanna. ] 

1919a. New shells from the northwest coast. Proceedings, Biological So- 
ciety of Washington, Vol. 32, pp. 249-252, December, 1919. [On 
page 251 Nodulus palmeri and Skeneopsis alaskana, two marine 
shells, are described as new from material collected by William 
Palmer and A, G. Whitney on St. Paul Island. ] 

1920. A new Alaska Chiton. Nautilus, Vol. XXXIV, p. 22, July, 1920. 
[Schizoplax multicolor is described as new from St, Paul Island, 
Alaska. ] 

FRANKLIN, HENRY J. 
1912. The Bombidae of the New World. Transactions, American Entomo-, 

logical Society, Vol. XXXVIII, Nos. 3-4, 1912. [On p. 295 the 
description of Bombus kincaidii (Cockerell) from St. Paul Island 
is repeated. ] 

HANNA, G. DALLAS. 
1914. Interesting mammals of the Pribilof Islands. Proceedings, Biological 

Society of Washington, Vol. X XVII, No. 218, 1914. [Polar bear, 
walrus, and sperm whale mentioned from St. George Island.] 

1919. The introduction of Acanthinula harpa (Say) and Circinaria van- 
couverensis (Lea) into St. Paul Island, Alaska. The Nautilus, Vol. 
XXXII, p. 148, April, 1919. [An account of the introduction of two 
land snails from Unalaska is here given.] 

1919a. Geological notes on the Pribilof Islands with an account of the fossil 
diatoms. American Journal of Science, Vol. XLVIII, pp. 216-224, 
1919. 

HARRING, Harry K. 
1917. <A revision of the rotatorian genera Lepadella and Lophochasis with 

descriptions of new species. Proceedings, U. S. National Museum, 
Vol. LI, pp. 527-568, 1917. [On p. 550, Plate 92, figs. 13-16, is de- 
seribed Lepadella borealis, a new species of rotifer from Ice House 
Lake, St. Paul Island, collected by Geo. H. Parker in 1914.] 

MALLocnH, J. R. 
1920. A synoptic revision of the Anthomyiidian genus Hydrophoria Robi- 

neau-Devoidy (Diptera). Canadian Entomologist, Vol. LII, pp. 
253-257, 1920. [On page 257 appears the description of Hydro- 
phoria, alaskensis, a new species from St. George Island, Alaska, 
collected by G. Dallas Hanna and on St. Paul Island by the same 
and Harold Heath. ] 

» 1921. A synopsis of the North American species of the genus Helina R.-D., 
Sens. Lat. (Diptera: Anthomyiidae). Ibid., Vol. LIII, No. 5, pp. 
103-109, 1921. [Helina hannai, a species of Diptera, is described 
as new from St. George Island, Alaska. ] 

PEARSE, A. S. 
1913. Notes on a small collection of amphipods from the Pribilof Islands, 

with descriptions of new species. Proceedings, U. S. National 
Museum, Vol. XLV, pp. 571-573. 1913. [Five species are listed 
from St. Paul Island, two of which are described as new. They 
were collected by M. C. Marsh and W. L. Hahn.] 

STERKI, V. 

1917. A new mollusk of the genus Pisidium from Alaska, with field notes by 
re Dallas Hanna. Proceedings, U. S. National Museum, Vol. LI, pp. 
475-477, figs. 1-2, 1917. [Pisidium hannai, a minute fresh-water 
bivalve shell, is described as new from Ice House Lake, St. Paul 
Island, collected by G. Dallas Hanna.] 



INVESTIGATION OF THE SALMON FISHERIES OF THE YUKON RIVER. 

By CHARLES H. GILBERT and HENRY O’MALLEY. 

OUTLINE OF PROPOSED INVESTIGATIONS. 

An exhaustive investigation of the problems presented by the sal- 
mon run of the Yukon River obviously would require practical and 
scientific inquiry extending over a series of years. During the few 
summer months no very ambitious program could be attempted. 
Many of the most important problems must remain untouched. 
Time would not permit an examination of the tributaries with their 
spawning beds. No study could be made of spawning habits nor ob- 
servation of the fate of eggs and fry where these must he beneath the 
gravel of the ice-locked streams during the long severe winter and 
spring. Yet the possible destruction of eggs by freezing may be an 
important factor in limiting the size of salmon runs in far northern 
rivers and may, indeed, be responsible for the practical elimination 
of salmon from the streams that enter the Arctic Ocean. If natural 
propagation on the Yukon is rendered relatively ineffective because 
of severe climatic conditions, the operation of hatcheries would here 
produce proportionately greater results than in more temperate 
regions. To the extent that natural propagation in any region is — 
wasteful and unproductive do the advantages of artificial propaga- 
tion appear. 

In a single short season it could not be hoped to carry out more 
than the following program: 

1. To inspect the spawning runs as these enter the mouth of the 
river and to ascertain by microscopic examination of the scales as 
much as this method can furnish of the life history of the Yukon 
salmon. 

2. To examine the fishery operations carried on by the Carlisle 
Packing Co., in the Delta of the Yukon, this being the only can- 
nery which packs salmon bound for the spawning beds of the Yukon. 

3. To investigate the consumption of fresh and dried salmon by 
the resident population of the Yukon Valley and to estimate the im- 
portance to them of this salmon supply. : 

4. To draw such conclusions as the facts warrant concerning the 
magnitude of the Yukon salmon run and its adequacy to support can- 
nery operations in addition to meeting the needs of the local popula- 
tion and providing a sufficient spawning reserve. 

ITINERARY. 

In carrying out the program above outlined the writers arrived in 
Skagway on May 12 and crossed White Pass and Lake Lebarge in 
time to take the first steamer down the Yukon, close behind the 
running ice of the spring breakup. At Tanana, which was reached 
May 31, transfer was made to the gasoline launches of the Bureau of 
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Fisheries, and from June 8 to 13, in company with C. F. Townsend, 
inspector, Alaska Fisheries Service, the party proceeded by launch 
to the mouth of the river, arriving June 13 at the entrance to Kwiguk 
ya where was located the floating cannery of the Carlisle Pack- 
ing Co. 
From this date until August 1 attention was given to the fishing 

grounds located in the Kwikluak mouth of the river and in the off- 
shore district beyond this mouth, and to the principal channels of the 
delta which are closed to commercial fishing. From June 25 to July 
1 the party proceeded by launch from Kwiguk to Holy Cross and 
return, to inspect the fishing camps of the lower river during the 
height of the king-salmon run. From July 5 to 7 a trip was 
made by launch from Kwiguk to the middle mouth of the Yukon, 
traversing both the Kwikpak and the Kawanak Passes, returning by 
way of Old Fort Hamilton, and inspecting en route the run of 
salmon in these channels. From July 23 to 29 a trip was made 
by steamer from Kwiguk to St. Michael and return, passing through 
the Apoon mouth. During the fishing season in the delta careful 
scrutiny was given daily to the salmon runs, and scale data were 
secured from extensive series of the different species of salmon which 
comprise the run. 
From August 2 to 20 visits were made to fishing camps along the 

river from Kwiguk to Rampart, an approximate census secured of 
the amount of dried salmon, and fishermen interviewed concerning 
the runs of 1919 and 1920. Having proceeded by steamer from 
Rampart to Dawson, August 23 to 31, the return was made by 
launch from Dawson to Tanana, September 1 to 5, Visiting on the 
way the fishing camps of the upper river. This phase of the inquiry 
terminated at Fairbanks on September 11, after ascending the Ta- 
nana River by launch as far as Nenana. 

IMPORTANT SPECIES OF SALMON WITH DATA CONCERNING RUNS. 

All five of the species of salmon known on the Pacific coast of 
North America make their appearance at the mouth of the Yukon 
and ascend that stream for a greater or less distance. Two of these 
species, however, the humpback salmon and the red or sockeye 
salmon, are present in such limited numbers as to have no practical 
significance. The three other species, namely, coho or silver, king, 
and chum or dog salmon, have substantial runs in the Yukon River, 
the latter two being of real economic importance. 

RED OR SOCKEYE SALMON. 

During the entire fishing season of 1920 the Carlisle cannery 
secured only 5 cases of sockeye salmon, in the neighborhood of 60 
fish. As the majority of these were taken on the flats outside the 
mouth of the river, there might seem warrant to consider them as 
strays which had wandered from the Kuskokwim, or from some 
other stream to the southward which possesses a well-marked run 
of this species. In that case they might not even be entering the 
river, but playing about for a time in brackish water before finally 
resorting to their native streams for spawning purposes. In favor 
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of this theory stands the fact that no breeding ground of the red 
salmon has yet been reported from any part of the Yukon Basin. 
The breeding ground of this species could be looked for only in con- 
nection with some lake, as the red salmon will not spawn under other 
than lake conditions. And the males of the species, when on the 
spawning grounds along the shores of a lake, or in the shallows of 
the creeks which enter it, are of such brillant color as invariably to 
attract attention. It may be, therefore, that no permanent colony 
of red salmon exists in the Yukon, and that the major portion of the 
individuals observed off the mouth of the river would not enter and 
ascend the stream. Occasional individuals do, however, ascend the 
Yukon, for the writers learned of their infrequent occurrence from 
cbservers acquainted with the different species of salmon, and one 
specimen (a male, decidedly pink in color) was seen at Ruby on 
August 14. During the much longer fishing season of 1919, 20 cases 
of red salmon were packed by the cannery. 

HUMPBACK SALMON. 

The humpbacks appear at the mouth of the river more numerously 
than the red salmon, but never in sufficient numbers to constitute a 
run, even of small dimensions. It was noticeable that they were 
far advanced toward spawning in July, often with liquid milt and 
partly free eggs. It would be impossible for them to ascend the river 
far with their spawning period so close at hand. In fact, there were 
no reports of their occurrence above Andreafski, where a ripe male 
was observed on August 3. 

COHO SALMON. 

The least in value of the three principal species is the coho, which 
runs much less numerously than the other two, and, in addition, is 
the latest to appear, often not presenting itself in any numbers in 
the middle and upper reaches of the river until the ice is forming in 
the fall. This species is little dried on account of its late appearance, 
but may be fed fresh to the dogs or frozen for later consumption. It 
seems not to be highly valued for human food. 

During the season of 1920 it was entering the mouth of the river 
in very limited numbers during the last week in July, but nothing 
approximating a run had at that time developed. The individuals 
then entering were bright silvery on the sides of the body, without 
trace of the red coloration which later appears, and the jaws of the 
male had developed no hook. Later, while inspecting the fishing 
camps between the mouth of the river and Tanana, from August 2 
to 15, everywhere occasional individuals of this species were being 
taken. At Ruby on August 14 the fish wheels were catching from 
one to six cohos each day; but at the Ramparts above Tanana on 
August 20 the species had not yet put in an appearance, nor could 
anything be learned of its occurrence in the main river above Tanana 
up to the date of the party’s return from Dawson on '‘September 5. 
The individuals observed below Tanana were running principally 
along the left (south) limit of the river, and it was reported that 
their main run was always along the left bank in company with the 
bright chums (“silver”) and such king salmon as run late. To what 
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extent the early cohos turn into the Tanana it was impossible to 
determine. 

In the lower two or three hundred miles of the river the cohos 
during the early days of August may maintain the bright silvery 
coloration with which they enter from salt water, but soon a pinkish 
tinge appears, which becomes intensified to a bright red before Ruby 
is reached. At the same time the upper jaw of the male becomes 
bluntly hooked over the lower jaw, producing the characteristic snub- 
nosed appearance of this species on the spawning grounds, and the 
enlarged teeth of the males are soon in evidence. These changes in 
appearance may have already occurred before entering the river in 
the case of the latest individuals to enter. 

It is most unfortunate that the only name by which the coho salmon 
is commonly known on the Yukon is “ chinook,” which is the special 
name of the king salmon of the Columbia River and is totally inap- 
plicable to the coho. Near the mouth of the Yukon, where the influ- 
ence of the cannery has been felt, the coho is generally and properly 
designated as the silver salmon, which is one of the two names by 
which the species is known in other fishing centers of Alaska. Unfor- 
tunately, as will later appear, elsewhere throughout the Yukon 
the term “silver salmon” is generally but mistakenly applied to 
an entirely different species. To avoid confusion, therefore, it is 
suggested that this species be known on the Yukon as the coho, a 
name by which it is generally known to the trade. 

KING SALMON, 

The king salmon appears at the river mouth shortly after the ice 
has run out—in the last week of May or the early days of June. The 
numbers rapidly increase, the run culminates quickly, and then 
almost as quickly declines. During the season of 1920 the first king 
salmon was obtained on June 13, although nets had been set to test 
the grounds for five days prior to that date. The rapidity with 
which the run sets in is well shown by the records of the first few 
days at the cannery. On June 15, 34 king salmon were obtained; 
on June 16, 175; June 17, 1,639; and on June 18, 5,228, this being 
the next to the largest take on any day during the season. The 
largest capture of king salmon in any one day was 6,104 on June 21. 
In no other day, except the two above mentioned, did the number 
captured quite reach 4,000. The run may be said to have begun on 
June 15 and to have culminated within the first week. It continued 
for some 10 days thereafter at a high level, and then registered un- 
mistakable decline. The average take at the cannery for the best 
consecutive 16 days of the run was a little more than 3,000 fish 
per day. 

The experience during the previous season, 1919, was very similar 
as regards the beginning, culmination, and decline of the king salmon 
run. The fish appeared during the second week in June, ran most 
abundantly during the following week, continued at a high level 
for two weeks more, and then rapidly fell off. 

The average size of the 1920 king salmon was greater than that 
of 1919, as is shown by the average number required to make a case 
in each of the two years. The average number in 1919 was 3.54 to 
the case, while in 1920 it required but 3,03. The difference was even 
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reater than is indicated by these figures, for in 1919 comparatively 
low fish of larger size were taken out for mild curing, while in 1920 
there were put up 145 tierces of mild-cured kings, with 800 pounds 
to the tierce. These were all selected from the larger sizes and would 
have materially diminished the number required per case if all had 
been canned. 

During the early part of the fishing season the king salmon were 
silvery in color, without trace of red; the testes are small, hard, and 
purplish in color; the eggs are always small, not more than half the 
size when mature. The snout of the males was then so little pro- 
duced as to give no certain indication of sex. This condition con- 
tinued during the greater part of June, near the latter end of which 
the run indicated a decided falling off. But on June 29 a second 
run appeared of small dimensions, and it was at once apparent that 
these fish were further along in their development. The jaws of the 
male were now somewhat prolonged and hooked, and the enlarged 
teeth had begun to show. They were now reddish in color, and the 
bellies were so thin that they were little valued for mild-cure pur- 
poses. These changes were abrupt and coincided with the sudden 
increase in the run. 

The natural enemies which left traces of their presence on the 
entering salmon were the white whales, or belugas, and the lamprey 
eels. Belugas were very much in evidence in the lower river chan- 
nels during the latter part of the season, the size of their schools 
increasing as the salmon were running more abundantly. Un- 
doubtedly they were feeding on the salmon, and it is safe to assume 
that they captured and devoured a very large proportion of those 
on which they succeeded in closing their jaws. But the number of 
salmon which appeared on the cannery floor bearing unmistakable 
tooth marks of the beluga was surprising. The sides were scored 
lengthwise by widely spaced lines, which usually described a gentle 
curve, but were occasionally angulated. Evidently these salmon had 
escaped from the very jaws of their pursuers. 

Other marks which attracted universal attention and were usually 
mistaken for hatchery brands were the scars made by the lamprey 
eel. This slender eel-shaped animal has an oval sucker-shaped 
mouth provided with rows of rasping teeth. By means of the sucker 
mouth it attaches itself to the salmon and may rasp off the skin 
and even deeper-lying tissues for food. A scar is left which often 
reproduces with great fidelity the details of the mouth, with its 
outer fringe of filaments and its inner groups of teeth, which in 
the scar often give the impression of printed characters. 

Such lamprey scars have been occasionally observed in other 
rivers, but never before in such abundance as on the Yukon. This 
fact probably stands related to the large lamprey run which is 
indigenous to this stream. They enter the mouth of the river in the 
fall after the surface has frozen and run up under the ice, to the 
under surface of which they often attach themselves when resting. 
Although the run lasts but few hours at any locality, it is of enor- 
mous dimensions and furnishes tons of food to those who dip them 
up through holes cut in the ice. 

Like the salmon, the lampreys enter the river for purposes of 
propagation, and all die after the eggs are laid. The young soon 
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after hatching burrow in the mud of the river banks and live like 
earthworms for an indefinite period of two or more years. After 
this they pass out to sea when some 6 inches long, and spend the 
remainder of their life in the ocean. So far as known to the 
writers, the lamprey scars have been found on salmon exclusively, 
and on the Yukon never on chums or dog salmon. Some king 
salmon would have two or even three scars and one was found on a 
sockeye, but among the thousands of Yukon chums that we in- 
spected there was not one that had been attacked by a lamprey. 
It is an interesting question whether the Yukon lampreys follow 
the king salmon of their own river on their feeding grounds and’ 
prey on them. It is not known that their attacks are ever dan- 
gerous. The salmon observed seemed in no case to have been 
seriously injured. 

That the king salmon ascend the Yukon at a high rate of speed 
has been accepted generally. An attempt was made to secure re- 
liable records of their first appearance at a large number of localities 
along the river. Wireless messages were sent to a number of points 
during the early days of the run before the dates should be for- 
gotten. And, in addition, a number of important records were 
secured during visits to the fishing camps, some of these giving the 
catch in detail day by day throughout the season. While it is 
recognized that the capture of the first salmon of the season at 
different points along the river may vary within a day or two in 
relation to the beginning of the run, an examination of the data 
indicates that this source of error is not serious and that reliable 
conclusions concerning the rate of travel can be drawn from the 
table presented. In this table, when two or more records have been 
obtained from the same locality, the earliest has been selected as 
giving the first appearance of the king salmon in that portion of 
the river. 

DATE OF CAPTURE OF First KING SALMON AT LOCALITIES ON YUKON RIVER, SEASON 
oF 1920. 

Approxi- 
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Inspection of the above table shows the slowest rate of travel in 
the first hundred miles of the river above its mouth. From the en- 
trance of the South Mouth to Pilot Station is approximately 130 
miles, but it was five days after the run began in the mouth of the 
river before the first king salmon appeared at Pilot Station, indi- 
cating a rate of about 30 miles per day. Between Pilot Station and 
Tanana, on the other hand, the rate of travel was slightly more than 
80 miles per day. This discrepancy is probably due to the habit of 
playing back and forth in brackish water, on entering the river 
mouth, before beginning their serious ascent of the river. It is well 
known to the fishermen at the mouth of the river that salmon enter 
the gill nets as numerously from the upstream as from the down- 
stream side. They pass back and forth on the tides, lingering within 
the fishing district, thus giving the nets many more opportunities to 
capture them than would be the case if they pursued a direct course 
on entering the stream. 

Three records below Tanana, those of the camp 51 miles below 
Kaltag, Kaltag itself, and Koyukuk, do not align themselves with 
the remainder of the series. At the average rate of travel king 
salmon should have reached Kaltag by the 24th instead of the 28th 
and Koyukuk by the 25th instead of the 29th. In both of these 
localities the capture of king salmon was considered of little relative 
importance, and the records are doubtless defective. 

Above Tanana the current of the river increases materially, rapids 
are encountered, and the intricate channels of the Yukon Flats are 
to be threaded. It is not surprising to find that the rate of travel in 
the upper portion of the river becomes reduced. Not only are the 
difficulties of ascent increased but the potential store of energy in 
the fish approaches exhaustion. When they enter the mouth of the 
river they are the richest in oil of any salmon known, but by the 
time they reach Dawson their flesh is comparatively dry and flavor- 
less, the oil having been expended to supply the energy needed in 
ascending 1,500 miles against the current and in carrying forward 
at the same time the sexual changes which precede the act of spawn- 
ing. The average rate of travel from Tanana to Dawson was 
slightly less than 45 miles per day, while from Pilot Station to 
Dawson, involving practically the entire length of the river below 
Dawson, the average rate was 57 miles per day. 

No record of any other river approaches this in completeness nor 
in the high rate of travel indicated. The unexampled speed with 
which salmon ascend the Yukon is doubtless associated with the 
great distances to be traversed before reaching their upper spawning 
areas, taken in connection with the shortness of the northern summer. 
Inasmuch as the investigators were compelled to restrict their 

attention to the main river, they are unable to designate the prin- 
cipal spawning areas of the king salmon. Limited numbers of kings 
are reported to turn aside into all the principal tributaries of the 
lower and middle sections of the river, but it is believed that a rela- 
tively large proportion of the run passes beyond the mouth of the. 
Porcupine into the upper portion of the basin. 

CHUM OR DOG SALMON. 

Although the king salmon is an important source of food to the 
natives and the white population, it is far surpassed in value by the 
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chum or dog salmon, which must be considered the principal food © 
product of the Yukon River. 

It makes its appearance off the mouth of the river only a few days 
later than the advent of the king salmon. In 1920 the first chum was 
obtained June 17, and from the 17th to the 19th, 138 became entangled 
in the coarse mesh of the king salmon nets set outside the mouth of 
the river; but none apparently had as yet entered the stream. On 
June 20, 2 were reported inside the river; June 21, 82; and June 22, 
26; but ‘during these three days 856 were taken in the outside nets, 
indicating clearly that the chums were beginning to school in some 
abundance outside the river, but that few were entering up to June 
22, when the run up the river may be said to have begun. It became 
greatly accelerated on June 29 and maintained itself with minor 
fluctuations, until the cannery ceased operations the middle of July. 
No strictly ‘quantitative results concerning the run of chums could 
be obtained from the cannery records during this season, as nets 
with appropriate mesh for ¢ apture of chums were not employ ed until 
the last week in June. For this reason, the apparent increase in size 
of run during the latter days of June is certainly overemphasized by 
‘the cannery statistics. 

The first chums to arrive were further advanced toward sexual 
maturity than were the king salmon. In the latter the testes and 
ovaries were small and the snout so little produced in the males that 
there was no certain external evidence of the sex of the individuals 
examined. But in the case of the chums, even those earliest to run 
had the milt white in color and obviously enlarged, and the large eggs 
were already loosening in the ovary. The jaws of the males were not 
hooked, but were showing a slight sharpening and elongation, so that 
sex determination could ‘usually be made from the appearance of the 
head. All the early chums were bright silvery in color, with abun- 
dant oil, and pinkish flesh which turned a deeper red on drying. All 
of them were in such condition that they would have been classed as 
“silvers” rather than as “dog salmon” by fishermen of the upper 
river. 

But changes in the appearances of the chums were soon apparent. 
At first, as in the case of the king salmon, rare individuals, usually 
males, showed themselves in an advanced stage of dev elopment, with 
brightly colored bars on the sides of the body and long hooked jaws. 
They stood out conspicuously from their fellows, which were still in 
the “ silver ” stage. 

But by the last of J une, when a great increase suddenly occurred 
in the take of chum salmon, obvious seasonal changes had appeared 
in this species, as in the king salmon running at the same period. It 
was now the rule for the males to exhibit elongated jaws provided 
with canine teeth, and to show the beginnings of the conspicuous 
color marks which characterize the spawning males of this species. 
During the first days of July the run of chums again fell off, accom- 
panied by a further increase in the matured appearance of the fish. 
As this occurred at the same time in chums and in king salmon, it 
appeared to the fishermen that the end of the run was in ‘sight. 

n July 7 a new run of chums suddenly set in, the oreat majority 
of which were of bright silvery appearance and with no further s sea- 
sonal advancement than had been shown by the fish that ran first in 
June. Among them were a few stragglers of the previous run, the 
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‘ males and females equally conspicuous among their silvery compan- 
ions. On subsequent dates these stragglers became more rare, and 
when the party left for the upriver on August 2 the few chums that 
were then running were almost wholly of the pronounced silvery 
type. 

It is unfortunate that confusion should have arisen in the Yukon 
from a failure to recognize that the dog salmon and the so-called 
“silvers” represent different phases in the development of one and 
the same species. 

The “dog salmon” are the individuals furthest advanced toward 
spawning. They exhibit the elongated hooked jaws and enlarged 
teeth in the male, the bright nuptial coloration, and the impover- 
ished condition of the flesh, which is ight in color, largely devoid of 
oil, and possessing very little substance when dried. 

In the “ silvers” the eggs and milt are less developed, the jaws of 
the male are little or not at all hooked, the external coloration is sil- 
very, or with a light flush of red, and the meat is red in color when 
dried, rich in oil, and valuable both for human food and for dogs. 

In general, the “ dog salmon” along any stretch of the river con- 
sist of those individuals which will turn into some adjacent tributary 
to spawn, while the “silvers” are on their way to the upper reaches 
of the river, show relatively little of the sexual changes they will ex- 
hibit on their spawning beds, and are still richly provided with the 
oil which serves as fuel and principal source of nourishment during 
the long journey still before them. 
Many fishermen recognize the difficulty of distinguishing sharply 

between “dogs” and “silvers” and relieve their embarrassment by 
recognizing a third class, the “half-breeds.” But the term “silver 
salmon” has acquired a fairly definite and useful significance in the 
trade. “Dog salmon” are so poor in nourishment that they have 
indifferent value even for dog feed, and will not be purchased except 
during times of extraordinary scarcity. The natives will feed them 
to their dogs, but will not eat them themselves unless king salmon and 
“silver salmon” are unobtainable. 

The use of the term “ silver salmon” for bright silvery chums, still 
rich in substance, is so universal and of such long standing in the 
interior of Alaska that it seems useless to attempt to supplant it with 
any other name. Confusion will inevitably result owing to the pres- 
ence of the totally different species, the coho, which 1s commonly 
known in outside waters as the silver salmon. It is proposed, there- 
fore, that the term “silvers,” when referring to the Yukon basin, be 
restricted to the chums known commercially by that name, while the 
three species of salmon of importance on that stream be known as 
the king, the chum, and the coho. 

It became evident, as we were ascending the river in August, that 
the “dogs” and the “silvers” were in general keeping apart from 
each other and were following distinct migration routes. Through- 
out the entire lower course of the Yukon, from Tanana at least as 
far as Anvik, the “dogs” predominated on the right (north limit) 
of the river and the “silvers” on the left limit. This is generally 
recognized by all the fishermen of that region, who also agree that the 
“ dog salmon” turn into all the creeks and smaller tributaries, while 
the silvers “dislike the taste of fresh water,” as a native fisherman 
stated the case. It is also recognized that a heavier run of kings and 
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of cohos is found in company with the “silvers” along the left limit 
of the river. It appears, therefore, that there is a prevailing use of 
the left shore by those fish which are bound for the upper reaches 
of the river. This may have connection with the fact that the ma- 
jority of the tributaries of the lower river enter on the right bank. 

The run of chums is not of uniform character and quality through- 
out the season. Fishermen recognize a succession of phases in the 
run, characterized by fish which on the average are recognizably 
different. In general, it is stated that the run of chums which accom- 
pany the king salmon are of relatively small size and poor quality, 
commonly known as dog salmon. Following these is a run of bright 
fish of good quality but inferior size, known as “silvers,” while the 
last chums to run, late in August and early in September, are the 
finest of all, the “silvers” par excellence, a bright rich form dis- 
tinctly of larger size. This last run of “silvers” ordinarily is of 
short duration, but is frequently of great intensity, and furnishes the 
most highly prized fish of the season. 

As it was necessary to make a canvass of the entire river before 
the fishing season had come to a close, the writers were unable to 
observe the alleged succession of forms of the chum salmon at any 
locality. Distinct differences in the character and quality of the 
fish appeared at the various camps visited, but these differences 
were apparently dependent either on the proximity of the camp to 
important tributaries into which spawning chum salmon would pass, 
or, more especially, on the location of the camp with reference to 
the river itself, whether on the right bank or the left. In general 
when following up the right (north) bank of the river the quality 
of the fish became poorer as one approached the mouths of the 
tributaries. The impression was strong that the fish destined for 
these tributaries were farther advanced than those with which they 
were associated on the same side of the river bound for more dis- 
tant spawning grounds. A further more detailed study of the char- 
acteristics of the chums at different times and in different localities 
and the distribution of the various strains to their respective spawn- 
ing areas would offer results of importance equally from the bio- 
logical and from the strictly practical point of view. During the 
season of 1919 the bright chums, or “silvers,” were said to be almost 
wholly wanting. If these were the fish bound for the more distant 
spawning beds, then the upper sections of the river must have re- 
mained largely unseeded in 1919 and incapable of producing their 
quota of a subsequent season’s supply. In 1920 the run of chums 
was peculiar, in that it lasted longer than is usual in good years, 
but was of less intensity, and the August run of “silvers” failed to 
attain its usual proportions. In subsequent years the late run of 
“silvers” should be carefully noted. If there is evidence of a pro- 
gressive decline, steps should be taken to protect this most important 
part of the run. To accomplish this result information should be 
obtained concerning the spawning beds which are resorted to by this 
large and valuable race of chums. 

The chums travel up the river at a rate approximately equal to that 
of the king salmon. In 1920, as has been shown, they were schooling 
on the tide-flats off the mouth of the river nearly a week before they 
began to ascend the stream in any numbers on June 22. Adopting 
the latter date as the beginning of the run, it appears that they 
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started about a week later than the king salmon. In the section of 
the river between Louden and Tanana, they were reported as 8 to 

-10 days behind the kings, and in the district between Circle and 
Dawson, the first chum was recorded 11 to 17 days later than the 
first king. It is evident, therefore, that the chum salmon, also, 
although apparently far less vigorous than the king, ascend the 
river at an astonishing rate of speed, maintained without cessation 
for well over a month, under the necessities imposed on them by the 
short summer and the rigorous fall climate of the Yukon. 

The opinion has already been recorded that the king salmon of 
the Yukon is the richest in oil of any known king salmon. The same 
statement, made with even greater emphasis, may be advanced re- 
garding the Yukon chums. This species is noted in other localities 
for its poor oil and poor color. The canned product is the reverse of 
attractive in color or in richness, and occupies the lowest rank in 
the markets of the world. In other river basins the chums do not 
travel far from the sea, but enter late in the season and seek spawning 
beds not far inland. But the best of the Yukon chums travel 1,000 
to 2,000 miles up a river known for its consistently rapid current. 
They form a rich table fish in the lower section of the Yukon, where 
the king salmon, to ordinary palates, contains a superabundance of 
oil. No more striking evidence of the richness of the king salmon 
can be found than that presented in the smokehouses of natives in 
the lower river. Here the drying salmon constantly drip a pure, 
clear red oil, which is collected in vessels and preserved for winter 
use. At the village of Ohogamute, above Marshall, we observed some 
30 quart bottles filled with red salmon oil, secured this season from 
drying king salmon. 

YUKON DELTA, ITS PRINCIPAL CHANNELS, AND ROUTES MAINLY 
FOLLOWED BY SALMON. 

The Yukon River subdivides numerously within its extensive delta, 
and sends its waters to the sea through a large number of distinct 
channels. Many of these are narrow winding canals, which 
meander in every direction interminably through the flat lands, 
before they attain the outer edge of the delta. Through all of them, 
doubtless, some salmon pass, but three of the channels so far 
transcend the others in size and importance that for practical pur- 
poses they may be considered as forming the mouths of the Yukon 
and the main migration routes of the entering salmon. The channels 
in question, in order of importance, are Kwikluak Pass, or south 
mouth, with its important branch, the Kwiguk Pass; Kawanak and 
Kwikpak Passes, which coalesce before entering the sea and form 
together the middle mouth; and Apoon Pass, or north mouth. 
Much the smallest of the three is the Apoon Channel, which 

traverses the northern sector of the delta, and forms the most direct 
route for river steamers bound to and from St. Michael. Although 
exclusively used as a steamer channel, it is poorly adapted for this 
purpose, being so shallow both within and without the mouth that 
light-draft boats have quite the habit of going aground there and 
waiting until a favoring tiae shall float them. 
Few salmon apparently find their way through Apoon Pass. A 

few families of natives from Kotlik village had established a fish 
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camp on the shore just outside the mouth of the river, but the drying 
frames were scantily supplied with salmon when they were seen in 
the last week of July. Between the mouth of the pass and old Fort 
Hamilton no fishing stations were occupied, and the nets operated by 
the white trader at old Fort Hamilton were having no success. The 
general belief that Apoon Pass is of little importance as a fishway 
seemed wholly justified by observations. It has probably no greater 
=p than have some of the subsidiary channels through the 
elta. 
The lower Kwikpak and the Kawanak Passes, which together con- 

stitute the middle mouth, are the least known of the three main 
divisions of the river. No steamers traverse them and very few 
natives have their summer fishing camps along their banks. The 
Kawanak is a stream of large size and fair depth of water and the 
lower Kwikpak, although choked with sandbars, carries a consider- 
able current. 

This middle mouth was visited July 5 to 7, at a time when the 
Carlisle Packing Co., on request, was testing the run of salmon by 
setting nets in the lower Kawanak Channel. Two nets were set along 
the left bank and two others were set offshore along the edge of a 
bank. This test was made during a slack period in the run in the 
south mouth, when the king salmon especially were running in 
greatly reduced numbers and the chums were not coming in full 
force. During 14 hours’ fishing in the Kawanak Channel the four 
nets took 3 king salmon and 67 chums. In a second test of equal 
length the following day the showing was even less favorable. 

One native fishing camp, which obviously has been occupied for 
many years, is located on the upper point of the long island which 
separates the Kawanak and Kwipak channels, immediately below 
their first confiuence near the mouth. Four families were encamped 
at this place, and reported a favorable catch of king salmon during 
the preceding two weeks. The run had now slackened, they said, and 
the chums were just beginning to appear. They had found the 
season thus far very much better than the preceding year, when they 
had fished in the same locality. During the season of 1919 they had 
been unable to secure many more salmon than they had needed for 
their summer’s use. At the time the camp was visited they had caught 
enough king salmon to fill one rack and two smokehouses, and had 
made use of two short gill nets of their own make set in an eddy along 
the bank of the island. The nets were not more than 25 feet long. 
Later, when a fresh run had entered the south mouth, word was re- 
ceived that the native fishermen in the middle mouth were again 
making good catches. It seemed, therefore, that the runs in the two 
mouths were well synchronized, the fluctuations during different 
seasons and between different days of the same season, following 
each other closely. This was well shown in a test made in the middle 
mouth, on request, during the earlier part of the season, when king 
salmon were running abundantly in the south mouth. This test was 
made on June 25 and 26, and resulted in a satisfactory catch of king 
salmon, with very few chums. 

In view of the tests here indicated and observations at the fishing 
camp, it can not be said that the middle mouth lacks importance as a 
route for salmon. Yet it is considered to be very far indeed behind 
the south mouth in this respect. It is doubtful whether it equals In 
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importance the subsidiary channel known as the Kwiguk, which 
branches off from the Kwikluak Pass, a few miles above its mouth. 
Tt may safely be inferred that the native fish camps are located at 
the most favorable fishing sites. These are occupied year after year 
and generation after generation by the same families and their de- 
scendants. Where native fishing villages are most thickly grouped 
will be found the largest and most unfailing supply of salmon. With 
this as a basis, the writers are compelled to conclude that the south 
mouth serves as the migration route for the greater part of the 
Yukon run. While no data are available for an estimate, it is not 
considered beyond the bounds of probability that nine-tenths of the 
entire run enter by the Kwikluak Pass and its subsidiary channel, 
the Kwiguk. About 100 families of natives were fishing in this 
district in 1920, while not to exceed 10 families were seen in the 
middle mouth below Dogfish Village. In no case did the latter 
ee have equal success with those camped on the Kwikluak 

ass. 
It is on the Kwiguk Channel, just below its emergence from the 

Kwikluak, that the floating cannery of the Carlisle Packing Co. 
has been located during the two seasons of its operation in the delta. 
Protected from the heavy southerly winds which blow up the main 
channel during the summer months, this site is within easy distance 
of the main fishing grounds in the lower part of the Kwikluak Chan- 
nel and among the offshore shoals and islands. Inasmuch as the 
Yukon salmon appear largely to travel along the banks, in the eddies, 
and along the margins of submerged banks, it is believed possible 
during a favorable fishing season to secure from this location as a 
base a very considerable proportion of the salmon of the Kwikluak 
Channel. Fortunately, no commercial fishing for export is per- 
mitted in the Kwiguk Channel. Several native families were lo- 
cated on this channel in 1920, and one white trader maintained a 
wheel. Good catches of king salmon and chums were secured at 
all of these camps, but it was believed that the run of kings was 
proportionally not as heavy as in the main channel. 

COMMERCIAL FISHERY OPERATIONS IN YUKON DELTA IN 1920. 

The fishery operations of the Carlisle Packing Co. in 1920 were 
conducted principally in the south or Kwikluak mouth of the river 
and beyond that mouth among the seaward channels which diverge 
from it. 'The mouth of the Kwikluak Channel was designated as 
it was during the previous season by a stake set in the right or north- 
ern bank on the projecting point of land at Ingrakaklak (see U. S. 
C. & G. S. chart 9373) and by a stake set on the left or southern 
bank of the channel at the entrance to the well-marked lagoon some 
half mile below Nilak. 
A few fishing camps were established by the company as far up the 

Kwikluak Channel as Dogfish Village, where the main river makes 
its first grand division into the Kwikluak Channel and a channel 
which later divides to reach the middle and the Apoon mouths. 
Above Dogfish Village no fishing camps were established by the 
company, but they purchased limited numbers of salmon from a few 
independent fishermen, who operated at points below the mouth of 
Clear River near Andreafski. 
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Commercial fishing for export was thus carried on exclusively in 
the main Yukon, between the mouth of Clear River and Dogfish 
Village and below Dogfish Village, in the main Kwikluak Channel 
and its seaward extensions. All subsidiary channels branching off 
from the Kwikluak were closed to commercial fishing, whether these 
served as communicating links between larger channels, as in the case 
of Aproka, Pass, or, as in the case of the Kwiguk Channel, secured 
independent egress to the sea. 

But in no case were the salmon which entered through these pro- 
tected channels given unimpeded access to the upper river. Ali of 
them must pass through the 40 or 50 mile stretch of the main river 
between Dogfish Village and Andreafski, where they were exposed 
to capture for commercial purposes; and those that enter through 
the important Kwiguk Channel must in addition run the gauntlet of 
a further 40 miles of river between the Kwiguk entrance and Dogfish 
Village. During the past season very little commercial fishing was 
in fact carried on in the stretch of river above Dogfish Village, but 
this was of choice and not from necessity, for no restrictions are there 
imposed by existing regulations. 

During the season of 1919, 65 per cent of the king salmon and 61 
per cent of the smaller fish—chums, cohos, and sockeyes—were taken 
beyond the mouth of the river, while in 1920 the proportion was even 
greater, 69 per cent of the king salmon and 68 per cent of the chums 
being taken outside. 

The fishing grounds in 1920 extended much farther away from the 
river than in 1919. During a part of the season 12 fishing boats were 
located between 10 and 20 miles outside Nilak, along the shallow 
banks bordering the Acharon Channel on the mainland side (U. S. 
C. & G. S. chart 9373). The outermost stations were for a time the 
most successful, meeting the Yukon salmon well down the coast 
toward the mouth of Black River. How much farther in the direc- 
_tion of the Kuskokwim the advancing schools may be encountered in 
numbers adequate to warrant commercial fishing is as yet undeter- 
mined. An expedition which they sent down the coast to Cape 
Romanof testifies to the interest of the Carlisle Packing Co. in this 
question. 

The fishing methods employed by the company in 1920 did not 
differ from those in use in 1919. Almost their sole dependence was 
on gill nets, set in convenient lengths in the eddies and on shallow 
banks along the main channels. For the most part these were set 
nets or anchored gill nets, with one end made fast to the shore and 
the outer end anchored. But during the latter end of the season, 
when the river was no longer at flood, it became possible to fish on 
shallow banks, which were not available during the height of the 
king salmon run. Stake nets were then used in larger numbers 
and would unquestionably have been availed of more extensively 
throughout the season had the stage of water permitted. 

The gill nets used were of two kinds, tle king salmon nets of 83- 
inch mesh and the nets for chums and other small salmon of 53-inch 
mesh. As the company from the beginning of the season contem- 
plated fishing largely, if not exclusively, for the king salmon, only 
nets of the larger mesh were issued during the height of the king 
salmon run, which lasted up to the last days of June. After this 

/ 
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date the smaller mesh nets were also issued, but the number of these 
on hand was not adequate to supply all the fishermen. 

Forty-one boats in, all were employed in fishing, 34 of these 
throughout the season, the remainder for varying periods. Four of 
them were engaged so short a time and obtained so few fish that they 
may well be omitted from consideration. To each boat was issued 
200 fathoms of king salmon net, and subsequently 200 fathoms of the 
small mesh salmon net, to the extent that this was obtainable. 

In addition to the gill nets, renewed attempts were made in 1920 
to use fish wheels. Two of these were constructed by the company, 
but were no sooner placed for fishing than they were put out of 
commission by the heavy drift which was running during the early 
days of the fishing season. 

In addition to the above, nine wheels were privately owned and 
operated within the area open to commercial fishing, -and the catch 
of seven of these was sold in whole or in part to the cannery. A 
very limited number of salmon were obtained from independent 
fishermen using nets. The number thus purchased from independent 
operators using wheels or nets amounted to some 7,400 kings and 
27,000 chums, out of a total number handled by the cannery of 
58,467 kings and 155,655 chums. ; 

The fishing gear operated by the cannery and by private parties 
occupied only a narrow fringe along the margins of the channels. 
No attempt was made to fence or block the main channels in any 
manner, nor could such an attempt at any time be successful. 
The employees at the cannery numbered 254. Of these, 122 were 

brought in from Seattle, including 40 Orientals and 44 fishermen. 
Of the 132 Alaskans, 40 were employed as fishermen, while 48 were 
natives, of which the first crew of 25 ceased work in the middle of the 
season. It was pleasing to learn from the superintendent that the 
Alaskan fishermen gave a good account of themselves and would 
hereafter be preferred by the company. 

The pack put up by the cannery in 1920 was far less extensive than 
in the previous year, as is shown by the following table: 

Pack oF SALMON By YUKON CANNERY Im 1919 anp 1920. 

Product. 1919 1920 

Canned (cases): 
King salmon? : 426. See ese os so dees Sees oe UU oes © sok ORE aE ae ep | 28, 582 15, 934 
Chums2i is s7 aah wae ene aeee wie ieee cele seeaate die ceeeee ete csseeeeseiae 543 12, 819 
Cohos..62 22h seksac Jobe meee sme Oe ee mes SHR tee nen te ae ae atten Chee ceenen mee ee a ares tS 0 

CdS: Fe Seite See are wie nec re elo ee a eae ete toe ete ee SRE Cea Reece eee 28 5 
Mild=cure (tierces):2 22 eases ee ee A Ce G7 POEL SE ge tee ae Sere een et ee 145 

The comparative lack of success in 1920 was due in part to the un- 
favorable fishing conditions and in part to voluntary shortening of 
the fishing season. In 1919 fishing was continued until the close of 
August, but in 1920 only until the middle of July, as the low market 
price for chums did not warrant the company in continuing to oper- 
ate after the run of king salmon was over. The season of 1920 was 
extremely late on the Yukon, and the king salmon entered with a 
rush, while yet the river was very high and was carrying down enor- 
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mous quantities of drift, which clogged the nets and rendered them 
inefficient. Also, during July the weather was unusually stormy, in- 
terfering with the fishing and endangering both fishing gear and the 
lives of the fishermen exposed on the flats beyond the river’s mouth. 
From the cannery standpoint, the season was a failure, redeemed from 
actual loss—if such indeed was the case—by the extremely high price 
quoted this year for king salmon. Yet the cannery pack of 28,758 
cases fell short only 1,242 cases of the maximum number of salmon 
which had been designated by the Secretary of Commerce as safely 
to be spared for commercial purposes from the Yukon River run. 

No fish intended for export from Alaska were salted on the Yukon 
River in 1920. 

SUPPLY OF DRIED SALMON PREPARED ON YUKON RIVER IN 1920. 

On the voyage down the Yukon from Lower Lebarge to the delta, 
following close behind the running ice, May 24 to June 13, few indi- 
cations could be observed of preparation for the fishing season. Here 
and there a white fisherman was engaged in constructing his fish 
wheel in time for the short king salmon run, but the native fish camps 
were unoccupied. Later it was evident that in comparatively few 
instances did the natives have wheels in the water in time to obtain 
any considerable number of king salmon. 

On the lower river, below Holy Cross or Paimiut, the natives be- 
long to the Innuit stock, and fish much less extensively with wheels 
than do the Indians of the upper river. They employ for the most 
part short lengths of homemade gill nets, which they set in eddies 
behind projecting points of the shore. As favorable localities are 
found almost exclusively along the high right (north) bank of the 
lower river, the fishing villages are confined to that side. 

Above Holy Cross the use of nets becomes less and less an im- 
portant factor, and wheels are relied on almost exclusively for the 
capture of salmon. Rarely was the primitive fish trap or basket or 
the dip net seen in use. The small ish wheels, which seem to have 
been introduced on the Tanana River in 1904, have been generally 
adopted on the upper river by whites and natives alike. They cost 
about $50 each, in addition to the labor of building them, and are 
wonderfully effective when skillfully placed. 

In the section of the river between Holy Cross and Rampart little 
dependence is placed by the natives on the king salmon. There is 
an early short run, and the natives are traditionally dilatory in mak- 
ing preparations. By the time their wheels are in the water the 
king salmon run is largely over. It is also true that the king salmon 
are more difficult to preserve, being larger in size and richer in oil. 
Those that are put up by the natives are kept largely for their own 
consumption and for this purpose are most highly prized. Taking 
the river as a whole, a distinct hardship is imposed on whites and 
natives alike when the king salmon run is below normal. 

Unquestionably, however, the chum furnishes by far the larger 
share of the dried salmon. Along some stretches of the river almost 
complete dependence is placed on this species, locally known as the 
dog salmon and the “silvers.” The higher grade of chums, known as 
“ silvers,’ form the staple dog food throughout the Yukon country. 
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All the traders handle them and may deal in from 5 to 50 tons in a 
year. But they refuse to purchase dog salmon except as a last re- 
sort. The majority of the natives at the close of the fishing season 
sell a portion of their salmon supply to the trader with whom they 
deal, frequently leaving themselves without adequate provision for 
their families and their dogs. Later in the year they are often com- 
pelled to repurchase dried salmon at an advanced price, paying for 
it with the proceeds of their winter trapping. They are, of course, 
more or less improvident, as in the case of other primitive peoples. 
Their sale of salmon in the fall is frequently to liquidate their debts 
to traders who had extended them credit earlier in the season. 

In the section of the main river below Rampart, where salmon are 
still rich in oil and the rainfall during the summer months is usually 
heavy, resort is had to smoking the salmon in order to preserve 
them. There is no commoner sight along the Yukon than the cluster 
of white tents in some picturesque nook among the hills of the right 
bank, and with them one or more high, barnlike smokehouses, which 
emit a faint blue vapor. There will be a fish wheel turning in the 
current along the rocky shore and a number of open-air racks, more 
or less protected from the weather, on which the salmon are hung 
for a time until partially dried and ready to be smoked. The pic- 
ture is, of course, not complete without the native men, women, and 
children of the summer camp, nor without the invariable row of 
dogs closely tethered to stakes driven near the water’s edge. Here 
the dogs fatten on the salmon heads and back bones and other refuse. 
They scratch out shallow holes to lie in alongside their stakes or 
burrow deep into the adjacent bank, if one be at hand, to escape the 
implacable swarm of mosquitoes. 

Along the Tanana and the upper Yukon is a region of less rain- 
fall, in which also the salmon have relatively dry meat, which is 
easily preserved. Here smoking is frequently dispensed with and 
dependence had entirely on air drying. But, by whatever method 
prepared, the fish of the upper river, of the Innoko, the Koyukuk, 
and the Tanana, are of inferior grade, and bring a lower price than 
do fish imported into these districts from the main river. The best 
product of all is secured from the Rampart Rapids. Here the 
“silvers” are said to average larger and fatter than in any other sec- 
tion. It is not improbable that inferior strains of dogs and “ silvers ” 
have turned into the lower tributaries, leaving at the rapids almost 
exclusively high-grade fish bound far up the river. 

In the coastal district when salmon are running abundantly 
trenches are often dug in the soil by natives and hundreds of salmon 
are thrown in without preparation of any kind. They are then 
covered with earth and nature is permitted to have her unrestricted 
way with them. When the contents of these trenches are scooped 
out at some convenient season, perhaps in midwinter, they are said 
to make acceptable dog feed and to be not wholly shunned by the 
natives themselves. ; 

The king salmon intended for their own food is often carefully 
prepared and stored away by natives of the lower river. When sufh- 
ciently dried and smoked, the sides are cut into pieces of convenient 
size and packed solidly in large baskets made for the purpose of 
woven grass, or willow roots, or frequently of salmon skins which 
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are neatly fitted together and sewed with sinew. The dog and “ sil- 
ver” salmon are tied in bundles weighing about 60 pounds and stored 
away in the caches in this shape. Ming salmon are also put in bun- 
dles on the upper river. Mention has been made of the salmon 
oil obtained as drippings from king salmon. In addition to this 
product, the eggs are very generally saved, being closely packed in 
any convenient receptacle, without special attempt at preservation. 

During the early part of the king salmon run, from June 25 to 
July 1, a launch trip was made from Kwiguk to Holy Cross and 
return for the purpose of inspecting the condition of the salmon 
racks and obtaining a clue to the extent of the king salmon run 
along the river. The run had been on in this district about one 
week, and all the fish racks along the river contained considerable 
numbers of king salmon. The opinion was general that the season 
was opening favorably. It is in the delta and along this stretch of 
river that fishing is conducted largely with short lengths of gill nets 
set in eddies, and in this district the run of king salmon is a very 
important factor in providing the winter’s supply of food. 

In addition to the native camps, there are numerous fishing sta- 
tions occupied by white men. Many of these men are married to 
native women, and some of them are found in native camps, divid- 
ing the proceeds with the native families. In such cases we observed 
commonly that the efficiency of the camp was increased. The white 
men operating on the largest scale were usually holders of winter 
mail contracts, which necessitated the use of large numbers of dogs. 
One such mail carrier keeps some 60 dogs and requires annually for 
their feed from 12 to 14 tons of dried salmon. As these are exclu- 
sively dog or “silver” salmon, the number used is between 16,000 
and 20,000. 

Other white men take dogs to board during the summer and sell 
all salmon they are able to put up beyond their own needs. Many 
of the more intelligent natives now count on doing the same. There 
is a wide and legitimate demand for dried salmon, for use during the 
winter season when all travel in the interior of Alaska must be by dog 
team. As it is impossible to carry enough salmon for a long journey, 
all “dog mushers” depend on the country they pass through. The 
road houses maintain a supply for this purpose, the dried salmon 
taking the place of hay and grain in regions where horses are em- 
ployed, and being equally indispensable. 

During the month of August and the first 10 days of September the 
Yukon was traversed from the delta to Dawson and the Tanana 
as far upstream as Nenana, traveling in a launch and calling at 
the fish camps on the way. The number of families was ascertained 
as accurately as possible, the number of wheels engaged in fishing, 
and the total amount of dried salmon prepared for the season. In 
practically every native camp visited, one or more persons had a 
sufficient understanding of English to enable them to furnish the 
required information. In the majority of instances the racks, smoke- 
houses, and caches were inspected, and finally some facility was ac- 
quired in verifying by observation the estimates furnished. 
By this method the writers are enabled to present an estimate of 

the dried salmon prepared on the Yukon in 1920, which is based on 

54777°—21 10 
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more extended data than any heretofore furnished. That it is an 
understatement of the amount of salmon actually captured and used 
on the river is obvious from the following considerations: 

1. The lower river was canvassed from the ist to the 15th of 
August, and there was a later run of “silvers” of limited extent, of 
which the figures give no account. A megsage from Holy Cross, 
dated September 15, indicated a medium run of “silvers” for some 
three weeks after that point was passed. The still later run of 
cohos is also not included in the estimates. 

2. No clue could be obtained as to the number of salmon eaten 
fresh during the season, but this must be a considerable item. 

3. None of the tributaries of the Yukon were visited, with the 
exception of the Tanana below Nenana, yet some of these, like the 
Innoko, the Koyukuk, the Porcupine, and the Stewart, are im- 
portant streams. The natives in these regions draw on the rivers for 
their supply of dried salmon, and the white prospectors and miners 
out on the creeks may obtain their dog feed from the very spawning 
beds. To what extent spawning beds are invaded for this purpose 
is not known, but from reports that have been received it would 
seem. probable the figures may reach dimensions of some local 
importance. ' 

On the Yukon River, from the mouth to Dawson, 97 native fish 
camps were observed, each of which contained from 1 to 15 families. 
Three hundred and seventy families were listed, who were engaged 
in fishing, but the matter was sometimes obscure and the number of 
families may have been somewhat greater than this. The natives 
operated 166 wheels, in addition to the short gill nets of the lower 
river, which were not enumerated. The dried salmon put up by 
them amounted approximately to 350 tons, or nearly 1 ton to each 
known family. Many families had less than this amount, but others 
compensated for the deficiency by harvests of 3, 4, or even 5 tons. 
The younger generation gives promise of being more provident than 
the old. Some of them put up large surplus stocks for sale and 
carry over fish from one season to the next. There is some ap- 
parently well-founded complaint that sufficient care is not always 
given to curing the salmon, so that in rainy seasons like 1920 large 
stocks may be offered for sale which are rendered almost worthless 
by mold and decay. One Japanese fisherman operated a wheel on 
the river and put up 1,200 pounds. 

There were 76 white fishing camps, usually with a single white man 

in a camp, but in a few instances two white men were working in 

partnership, or a white man in conjunction with natives. There 

were 91 white men in all, and they prepared approximately 190 tons 

of dried fish. 
On the Tanana River below Fairbanks there were 24 native fishing 

camps, operating 24 fish wheels and containing approximately 30 

tons of salmon. There were also 26 white fishing camps, with 34 
wheels and some 52 tons of salmon. 

Altogether, on the Yukon and the Tanana, 301 fish wheels were 

operated in 1920 and resulted in a take of 622 tons. Of this amount 

8 per cent were king salmon and 92 per cent were chums. If an 

allowance of 100 tons is made for the tributaries not. visited and for 

the later runs on the Yukon which were not seen—and this allowance 
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is almost certainly inadequate—there would be a total provision of 
dried salmon for the Yukon and its tributaries in 1920 amounting 

to 722 tons, 
The only previous estimate known, based on a partial canvass of 

the fishing camps, was that prepared by Messrs. H. J. Christoffers 
and C. F. Townsend, of the Bureau of Fisheries, in 1918 for the 
purpose of the Yukon hearing of that year. They enumerated 393 
fish wheels and a total product of 650 to 700 tons for the Yukon 
and Tanana Rivers, exclusive of Yukon Territory. Mr. Volney 
Richmond, manager of the Northern Commercial Co. stores, basing 
his estimate on conditions throughout the Yukon Valley, intimately 
known by him for many years, gave 600 tons as a fair annual provi- 
sion of dried salmon for the region. It is possible that more salmon 
were dried in 1920 than would represent a fair average for the river, 
inasmuch as the previous year had been largely a failure, prices for 
dried salmon had risen to unheard of figures, and all reserve stocks 
had been exhausted. 

Estimating the average dried king salmon at 5 pounds, and 
the average chum at 14 pounds, there were about 23,000 kings and 
1,000,000 chums put up on the Yukon in 1920 for local use. 

COMPARISON OF 1920 WITH itog19. 

At all fish camps visited expressions of opinion were invited as to 
the relative size of the runs in 1920 and in 1919. The evidence given 
was overwhelmingly in favor of the run of 1919 being considered one 
of the worst if not the very worst ever known on the Yukon. Natives 
and whites all were practically a unit in this belief. Those who 
believed the cannery was not responsible for the shortage were as well 
satisfied on the subject of the shortage itself as were those who laid 
the entire responsibility at the door of the cannery. Those who did 
put up fairly satisfactory supplies of salmon recognized that they 
were especially favored in their locations, but thought that the river 
as a whole was relatively bare of fish. 

In the lower section of the river more fish would have been pre- 
pared if storms had not broken the wheels and interrupted the fish- 
ing. Storms also broke wheels and interrupted fishing along this 
section of the river in 1920, but racks and smokehouses were not 
empty of fish. The natives about Nulato and Koyukuk would have 
made better provision for the winter of 1919 had they fished dili- 
gently throughout the season instead of potlatching as they did. 
They would unquestionably have had more fish, but it is doubtful 
whether they could have secured enough even had they fished consist- 
ently with as much diligence as they ever display. It was impos- 
sible to doubt, after interviewing several hundred people distributed 
along the entire length of the Yukon, that the run of 1919 was phe- 
nomenally deficient; and, furthermore, that if this condition should 
become permanent, or should frequently recur, a very serious condi- 
tion would arise in the interior of Alaska. 

No basis is available for a well-founded estimate of the amount of 
dried salmon put up in 1919, but we believe that 150 or 200 tons 
would be an outside estimate for the entire river. The price rose 
to 25, 30, and 35 cents per pound, with no stocks available even at 
those prices. Men compelled to travel during the winter experienced 
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the utmost difficulty in securing substitute dog feed. Fresh meat was 
used, although this is by no means satisfactory, and deplorable num- 
bers of caribou were slaughtered by natives and others for this 
purpose. Cereals and bacon were made use of, and stores and trading 
posts soon found their stocks running low. The natives killed, or 
permitted to die of starvation, half or more than half of their dogs, 
and many white men were compelled to adopt the same course. 
Undoubtedly the best dogs were retained and the least valuable were 
culled out of the teams. But the general opinion entertained by those 
best acquainted with the natives and their needs was to the effect that 
the great reduction in the size of their dog teams was disastrous and 
the dog shortage was sure to hamper them in their efforts to make a 
living during the coming winter. 

There were no reported cases of starvation or of serious suffering 
among the natives during the winter of 1919 because of the shortage 
of salmon, although they might well have occurred in outlying dis- 
tricts if help had not been given by white traders and by others. 
At Tanana rations were issued from the military post at Fort Gibbon, 
intended to relieve distress among the sick and aged natives of that 
vicinity. But the winter was in some respects unusually favorable. 
On the upper river heavy snows drove the caribou to the lowlands 
near the river, where natives could hunt them without making long 
sledge journeys with their dog teams into the mountains. Com- 
missioner Mackenzie at Dawson said that had it not been for this 
fortunate coincidence the Indians in that vicinity would have suf- 
fered severely. In the Tanana-Fairbanks district moose were abun- 
dant and were easily captured in the deep snows. And farther down 
the river, in the Nulato-Koyukuk region, the grouse, which had been 
scarce for a number of years, had begun to come back in their former 
abundance. Here again had the season not been unusually favorable 
for securing fresh meat near at hand severe suffering would have 
been experienced. Such favorable conditions can not be expected to 
recur should the salmon supply again fail. 

To resume, it does not admit of doubt that there was a most serious 
scarcity of salmon last winter, nor that this was occasioned primarily 
by an equally serious shortage in the run. By no other theory can 
so general a failure in the river fishing be explained. The lower 
and middle sections of the river, the Ramparts and Upper Yukon, 
the Porcupine, the Tanana, and the Koyukuk, all tell the same story. 
Dogs were sacrificed in large numbers, which were neither useless 
nor superfluous, and the natives were saved from serious suffering 
only by a series of happy coincidences, which could not again be 
expected. 

TO WHAT EXTENT WAS YUKON CANNERY RESPONSIBLE FOR 1919 

SHORTAGE? 

As the cannery of the Carlisle Packing Co. at the mouth of the 
Yukon did not operate prior to 1917, and as neither the king, chum, 
nor coho salmon matures in two-year cycles, it is evident that the 
cannery could have had no influence on the size of the run which 
presented itself at the mouth of the river in 1919 and sought access 
to the spawning beds. The individuals which comprised this run 
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had all been derived from eggs deposited in the Yukon gravels 
before ever the cannery was established. There could be no ques- 
tion, therefore of impairment of the run having resulted in 1919 from 
previous cannery operations. 

The only possible effect of the Carlisle cannery up to the present 
time has been to diminish, by the number of salmon captured, the 
runs which enter the river and are available to the native and white 
inhabitants of the valley. In 1919 the company reported the capture 
of 101,107 king salmon and 357,081 small salmon, largely chums. If 
these had been captured upriver and dried, the king salmon would 
then have averaged about 5 pounds each and the chums 1} to 14 
pounds. Adopting the lower figure, the cannery pack, dried, would 
have amounted to 252 tons of king salmon and 223 tons of the smaller 
varieties, or 475 tons altogether. This is held to be more than twice 
any possible estimate of the amount of dried salmon actually put up 
during that season on the entire river. 

If the 100,000 kings and the 350,000 chums taken by the cannery 
had been permitted to ascend the river, to what extent, we may ask, 
would the situation have been helped? It would depend on the size 
of the run and the proportion which, under the conditions of 1919, 
would escape capture at the hands of the river fishermen. If the 
fishing camps along the river were catching 50 per cent of the run, 
the cannery fish would have added some 235 tons, and the catch 
would thus have been more than doubled. If they were capturing a 
third of the run, the cannery fish would have increased their small 
catch by over 150 tons. 

Data for such an estimate are not available. In the muddy waters 
of the Yukon the schools of salmon are invisible, and no direct 
estimate can be formed of their numbers. There is abundant evi- 
dence, however, that a large majority of the king salmon running in 
1919 were captured in nets or encountered nets and escaped from 
them on the way into the river. White fishermen and natives, prac- 
tically without exception, including those who felt no hostility to the 
cannery, agreed that the king salmon averaged smaller in size than 
ever before and that the relatively few larger individuals were net 
marked in the majority of cases. The same fishermen, operating in 
the same localities in 1920, state almost without exception that the 
king salmon in 1920 averaged large in size, and the number of net- 
marked fish was so small as to be negligible. 
Many opportunities have occurred to observe elsewhere salmon 

caught in wheels or traps above a district heavily fished with gill 
nets. The results are always the same. The smaller salmon filter 
through the nets, which screen out the larger sizes, leaving the 
average size of the escaping fish always greatly diminished. And 
many of the fish escape through the web after being temporarily 
captured, the twine having become so tightly constricted about the 
body as to leave permanent marks that can not be mistaken. At the 
rack which was maintained in Wood River above the Nushagak fish- 
ing district there was opportunity to examine the fish escaping 
from gill nets that were capturing from 75 to 90 per cent of the 
running fish, but never were the escaping sockeyes so extensively 
net marked as the Yukon king salmon are credibly reported to 
have been in 1919. 
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Not all the screening out of the larger sizes and the net marking 
was due to the operations of the cannery. Natives in the lower river 
also fish for king salmon with nets, but the extent of their operations 
is so very small compared with that of the cannery in 1919 that the 
effect was negligible. Fishermen interviewed stated that they had 
in previous years seen a few net-marked fish prior to the opening 
of the cannery, but never anything to compare with the condition 
observed in 1919. The prevalence of small-sized king salmon in 
1919, taken in connection with the extent of the net marking, may 
justly be considered a measure of the closeness with which these 
salmon were fished in 1919. 
What was true of the king salmon was true also, it is believed, of 

the run of chums. Fishing for these was prosecuted during the 
months of June, July, and August. Conditions at the mouth of the 
river were comparatively favorable for a maximum catch through- 
out the season. As the salmon move back and forth with the tides, 
passing up and down the banks where nets are staked, and loitering 
in the eddies where other nets are anchored, the cannery gear has 
repeated chances to ensnare them. One of the principal deficiencies 
in the 1919 run in the upper river was the almost total failure of 
the “silvers.” These, it will be recalled, are the bright chums of high 
quality which run after the king salmon have passed. It was to 
these that the cannery devoted its attention after the king salmon 
nets had been retired. In 1919 the king salmon run had materially 
declined by July 5, and it was after this date that 272,717 out of the 
total 357,081 small salmon (principally chums) were taken. It is 
considered certain that the operations of the cannery in 1919 ve 
materially added to the scarcity of fish on the river. Had the fish 
captured by the cannery been free to enter the river, the run would 
still have been below the normal size, but the distress and incon- 
venience occasioned to the interior of Alaska by the salmon short- 
age would have been largely mitigated. 

EFFECT OF CANNERY IN 1920. 

The run of 1920 has been universally approved by fishermen as 
the most favorable since 1916. Salmon were abundant, of good © 
average size, and of excellent quality. Some fishermen acclaimed 
it the largest run they had ever seen on the river, but the majority 
called it a fair average run of the better class of years. Certain it 
was there was no necessary lack of dried salmon anywhere on the 
main river as far upstream as Dawson. Some complaint was heard 
of insufficient fish supply on the Yukon Flats in the vicinity of 
Fort Yukon, and it was noted in certain native villages between 
Circle and Forty-Mile that scant provision seemed to have been made 
for the winter. But it was not evident that there was any lack of 
salmon. Al] white fishermen and some natives in these districts made 
good catches and reported the fish abundant. At Dawson, where 
serious complaints were heard the previous year, sufficient supples 
were secured in 1920. Such slackness as apparently existed in 
certain native camps may find its explanation perhaps partly in the 
effects of the “ flu,’ which ravaged some of these communities in 
the spring of the year, partly in superabundance of money, owing 
to high prices received for muskrat pelts, and partly, in some com- 
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munities, to a general shiftlessness, which habitually leads to priva- 
tion and suffering in the winter. 

A similar condition was observed in certain fish camps on the 
lower Tanana, in which natives seemed obviously less intelligent and 
less efficient than in the great majority of camps on the main river. 
In a few of these was heard the complaint that there were no fish, 
but it is believed that their scant supply was due to other causes. It 
is of course true that any scarcity will first declare itself on the 
upper river and among the tributaries, after the salmon, which 
run in a single channel in the main river, have distributed them- 
selves over a far wider area. It is regretted that reliable reports 
could not be obtained from the Innoko, the Koyukuk, and the Por- 
cupine. 

n comparing the effects of the cannery in 1920 with those in 1919 
conditions are met in the two years that were the very reverse of 
one another. 

In 1919 the total run of salmon was far below normal, the condi- 
tions for fishing at the mouth of the river were favorable, the can- 
nery catch was very large, and considered in relation to the number 
of salmon running it was far larger. 

In 1920 there was at least a fair aver age run of the better class, and 
not improbably it was one of the best runs that can be expected in 
the Yukon; but the cannery was unsuccessful, owing to adverse fish- 
ing conditions. It obtained little more than half as many kings as 
in 1919 and less than half as many chums. Had the 58 000. kings and 
155,000 chums been permitted to enter the river more salmon un- 
doubtedly would have reached the spawning grounds, but the amount 
of dried salmon would not have been greatly increased. In the first 
place the number released would bear a small ratio to the total num- 
ber running in so good a year; and, furthermore, along that section 
of the river which “put up ‘by far the larger amount of ‘dried salmon, 
wheels, if operated more than a few hours each day during the 
height of the run, caught more fish than could be cleaned and pre- 
pared for drying. It does not then appear that with a large run of 
salmon and a relatively small cannery pack the latter has any recog- 
nizable effect in lessening the dried salmon supply of the Yukon. We 
are not prepared, however, to venture the assertion that such would 
have been the case had the cannery Pes in 1920 reached as large 
proportions as it attained in 1919. But even had the cannery put 
up the full 60,000 cases in 1920, for which it made preparations, it 
would not have reproduced the severe conditions which existed on 
the river in 1919. These, as has been shown, were the result of a 
phenomenally poor season, made much worse by a large cannery 
pack 

GENERAL DISCUSSION AND RECOMMENDATIONS. 

The dependence of the native and white population on the salmon 
supply of the Yukon admits of no question in the minds of any who 
have acquaintance with the conditions of life in the great interior 
of Alaska. The natives have other sources of food, but the salmon 
form their main provision for the winter—their insurance against 
starvation when other sources of food fail them, as they not infre- 
quently do. No one who inquires into the matter can doubt that if 
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the supply of Yukon salmon should become seriously curtailed wide- 
spread suffering and death would in many seasons be visited on the 
natives. 

The question of furnishing food for the whites is less. urgent, but 
is not without importance. It was brought to our attention that with 
the price of all articles of food rapidly rising, while wages in the 
interior of Alaska have shown practically no increase during recent 
years, the presence of a cheap source of food is of value. 

But one of the most important phases of the salmon question, 
which concerns whites and natives alike, is in relation to the dog. 
The whole scheme of things in the sparsely populated Yukon wilder- 
ness is predicated on the dog, and the use of the dog necessitates 
dried salmon. The winter is the only time for travel except along 
the waterways of Alaska, and winter travel is impossible without the 
dog team. Dogs are equally indispensable as draft animals and pack 
animals. Transportation of the winter mails over thousands of miles 
of the interior of Alaska must be accomplished by dog team. Men 
of the Army and the Signal Corps, like all other people in Alaska, 
are dependent on the dog whenever business makes it necessary for 
them to undertake winter travel. Fort Gibbon alone needs 40 tons 
of dried salmon each year to feed the dogs that they find indis- 
pensable in their work. Prospectors need them to carry their sup- 
ples into the hills. Wood choppers require them to haul in the 
wood. Indians must have them on their long hunting and trapping 
expeditions, and without them can neither secure meat for their 
families nor furs to exchange for the other necessaries of life. 
The dog is as essential in Alaska as is the horse in other regions, 

and the only acceptable dog feed is dried salmon. Various substi- 
tutes have been tried out when salmon could not be procured. They 
were used extensively by the “dog-mushers” of 1919, when dried 
salmon often could not be had at any price. Fresh meat was used, 
and enormous numbers of caribou and moose were slaughtered for 
this purpose. But it is impossible to carry sufficient meat for many 
days, and the supply is precarious. Furthermore, the dogs do not 
thrive and work well on this diet. A diet of cereals and fat in some 
form wasextensively used. Stocks of rice, flour, corn meal, and bacon 
were heavily drawn on. Dogs traveled well on a ration of corn meal 
and bacon, but the expense was almost prohibitive, and there was the 
labor of cooking up each night in camp a meal for the dogs after the 
exhausting travel of the day with the temperature perhaps 50° 
below zero and a weary famished team waiting to be fed. Dried 
salmon forms a light condensed food which contains all the elements 
needed to keep a hard-working team in excellent condition, and it is 
always ready to be fed without preparation. There is no acceptable 
substitute, and there is not in Alaska any divergence of opinion on 
this subject. No single need in the interior of Alaska is more gen- 
erally or more urgently felt than dried salmon for its various uses. 

It is clear, then, that the Yukon and the Kuskokwim offer salmon 
problems which are not pressing on any other Alaskan rivers with 
the exception of the Copper River. These streams drain the far 
northern interior districts of Alaska with long severe winters and 
the briefest of summers. The inhabitants are few in number and 
are distributed widely over a wilderness which is largely without 
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population. Their lives are subject to the most severe conditions of 
existence. Largely they are dependent on the resources of the 
country. To deprive these people of one of their most valued and 
most important resources would seem under such circumstances 
peculiarly indefensible. The principle should be adopted with regard 
to the interior rivers of Alaska that no commercial interests should 
be permitted to exploit them until it should be demonstrated that a 
portion of their salmon run could be spared without detriment to the 
run itself and without encroaching on the supply needed by the 
populations that inhabit the valleys of these rivers. And if there is 
any question whether the salmon run in a given stream is adequate to 
supply the demands of commercial operations as well as the needs of 
the inhabitants, the doubt should at once be resolved in favor of the 
people. The subject should not be one for experiment. Canneries 
should not be permitted to establish themselves on these streams 
while we calmly await the result. They may create havoc before the 
evidence thereof is clearly shown, and in the meantime they will 
have secured those highly prized “ vested rights” which make their 
position difficult of attack. 
A floating cannery operated by the Carlisle Packing Co. is already 

established at the mouth of the Yukon, and it becomes appropriate 
_to inquire whether the continued operation of this cannery is com- 
patible with the best interests of the Yukon Valley. It is evident 
that if the fish required by this company can without question be 
safely spared, the cannery should be welcomed, for it provides 
much needed freight for a transportation company that supplies 
the Yukon and it offers much needed employment for a limited 
number of natives and others during a brief period of the summer. 
But if the operation of the cannery should threaten encroachment 
on the supply of salmon needed in the interior it should be com- 
pelled to close, as no advantage to its few employees could possibly 
compensate for widespread inconvenience, distress, and suffering. 

As a result of the Yukon hearing, given in Seattle, Wash., No- 
vember 20, 1918, the Secretary of Commerce promulgated an order 
that limited the pack of canned salmon to 30,000 cases in any year 
from the Yukon River, embracing all waters of its delta to and in- 
cluding the area 500 yards outside each mouth or slough of the 
delta at mean high tide. Beyond this area of 500 yards outside the 
mouth or mouths of the river the Secretary of Commerce exercises 
no jurisdiction, the Congress having failed to confer it upon him. 
He is therefore helpless to extend protection to channels between 
shoals and islands off the mouth of any river, although such chan- 
nels may be regular migration routes of the salmon bound for that 
river and as much open to attack as any part of the river channels. 

Realizing this deficiency of the laws, the Carlisle Packing Co. in 
1919 put up approximately the maximum pack inside the river, 
and then proceeded nearly to double this with salmon equally bound 
for the Yukon which they captured outside the mouth of the river. 
In doing this they were wholly within their legal rights, but they 
evinced thereby an indifference to the obvious purport of the order, 
which was to provide for a strictly limited pack of Yukon fish. In 
making this increased pack they happened on a year when the run 
was poor and the fishing conditions were excellent. They were 
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enabled, therefore, to give a demonstration of the results of such 
operations when these two conditions appear in conjunction. The 
disastrous year of 1919 resulted. 

As to the future, there is no assurance of better protection than in 
1919. From our inquiries it appears that the Yukon runs of salmon 
are by no means uniform in size. Good years and poor years alter- 
nate, and occasional very poor years have always appeared. Mean- 
while the Carlisle company continues to operate without check be- 
yond the mouth of the river. Should they consider the prospect of 
success warranted the expenditure, there is nothing to prevent their 
increasing the number of fishermen and preparing for a pack of 
100,000 instead of 60,000 cases. Or one or more other companies 
may join in the business of catching Yukon salmon off the mouth of 
the river if they consider the venture a promising one. The Yukon 
run is wholly without adequate protection as long as the approaches 
to the river are open to unrestricted fishing and are outside the 
jurisdiction of the oes A of Commerce. 

Finally, it is the judgment of the writers that the Yukon River 
salmon run is not to be relied on annually to produce a surplus for 
export in addition to the supply needed for local requirements and 
the further quantity essential for propagation. During good years 
a surplus might be spared sufficient to produce a limited pack, but 
during poor years the operation of a cannery will have the effect 
of making a bad situation very decidedly worse. 

It is recommended, therefore, that all commercial fishing for 
export be prohibited in the Yukon River and its tributaries, includ- 
ing the waters of the delta and an area 500 yards outside the mouth 
of each channel or slough of the delta. 

Furthermore, it is recommended that immediate steps be taken to 
have brought within the jurisdiction of the Secretary of Commerce 
all those channels between the shoals and islands which form the 
approaches to the Yukon in order that commercial fishing in said 
channels for export may be effectively limited or entirely prohibited. 

O 
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DANGER TO FISHERIES FROM OIL AND TAR POLLUTION 
OF WATERS.' 

By J. 8. GuTseE., 

Scientific Assistant, U. S. Bureau of Fisheries. 

Recently the casting of oil on already sorely troubled waters has 
increased at such a rate, has been accused as the source of so many 
ills of fishermen and shell fishermen and even of ornithologists, and 
has become such an obviots nuisance, that a considerable realization 
of the extent of the contamination and a sense of the possible evil 
effects have been aroused. So great is the discharge of aig of various 
sorts that in this country it has been proposed to skim off the oil 
from some harbor waters and make it available by proper treatment. 
In Switzerland a patent has been taken out for the recovery of oils 
from backwaters. It is very desirable, therefore, to present a brief 
review of the information available regarding the extent and nature 
of oil and oil-like pollutions with consideration of the possibilities 
of danger therefrom. 

SOURCES OF POLLUTION. 

Danger of fatal contamination from the poisonous substances seems 
to lie chiefly in the gas plants and petroleum distilleries, which on one 
occasion or another, if not regularly, find it convenient to let certain 
products drain into the nearest body of water; in tankers and oil- 
engined craft, which are able to use tar, tar oils, and a great variety 
of petroleum distillates; in oil-burning steamships; and in the wash- 
ings of oils and tars from roads. 

Gas houses and oil refineries are located on all sorts of bodies of 
water larger than brooks. In smaller streams, and particularly in 
those inhabited by salmonids, discharges are Hibtibtless frequently 
fatal to fish life and quite ruinous to the fish value of the water. In 
larger bodies the actual destruction of fish is apt to be small or incident 
to exceptional discharges, and the chief harm probably will come 
from the uninhabitability of the water, especially if this means the 
rendering unfit of a spawning ground or the forming of a barrier 
thereto as for salmon or shad. 

In streams large enough for steamers, and in all larger bodies of 
water, there are added to the contributions from gas houses and 
refineries those from tankers and other ships, and the dangers to 
fishes from poisoning or coating of gills are correspondingly increased. 
These larger navigable bodies may be spawning grounds and are 
almost sure to be gateways to what should be spawning grounds. 
The danger here, therefore, of keeping fish away from the spawning 

1 Appendix VII to the Report of the U. S. Commissioner of Fisheries for 1921. B. F. Doc. 910. 
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grounds is far greater than the danger of destruction. It has been 
charged, but apparently not specifically established, that fish in har- 
bors and the lower stretches of rivers have been killed by the dump- 
ing of oil from tankers. All of these vessels must clean out their 
tanks before they refill them and are prone to do so in harbor or as 
near there as may be. 

Well out at sea and in the larger bays the only source of consider- 
able oil pollution seems to le in the shipping, which, if it can not 
discharge in or near harbors, will do so at sea. Moreover, it seems 
clearly established that great oil films do form at sea. Huge patches 
have frequently been observed, and Collinge reports that sea birds 
have been found dead and dying by hundreds off the English coast, 
their feathers saturated with oil. Death of sea birds from the same 
cause is reported from our Pacific coast. 

Tar from freshly tarred roads may be washed bodily into gutters 
and thence into streams or other bodies of water. Apparently, how- 
ever, the greatest danger of direct action from tarred roads is from the 
fact that under the various influences at work—presumably heat, the 
mechanical action of vehicles, and soluble action of oils—poisonous 
substances are yielded to road washings for a great length of time. 
Various people in England, as recorded especially in the (London) 
Fishing Gazette, have described instances or experiments which indi- 
cate the continued poisonous action of tarred roads. Richmond 
found that although an undisturbed tarred surface became innocuous 
in three weeks, washings from material chipped from a road which 
had not been tarred for approximately one year were fatal to fish. 
Tarred road washings appear to be noticeably destructive of fish and, 
largely through the destruction of food organisms, of fisheries, chiefly 
in streams not larger than small rivers and ponds, particularly trout 
waters. In well-developed country so fortunate as to possess salmon 
streams, tarred roads doubtless constitute a menace to the salmon 
fishery. 

Oil from motor cars, etc., goes into small as well as large bodies of 
water and is of greatest volume at large towns. 

EFFECTS OF OIL POLLUTION. 

Oil remains in part as a surface film on the water, and is probably 
in part emulsified and distributed in intermediate strata, while the 
heavier fractions are deposited on the bottom, where they persist 
for a long time. All parts are washed ashore to be deposited on the 
beaches and vegetation between tide marks. 

This pollution may affect the fisheries in various ways: By actu- 
ally killing or repelling the fish when they approach the shores in 
their migrations, at the only time when they can be caught; by sick- 
ening or killing bottom-dwelling species such as oysters; by killing 
floating eggs and the delicate larve which, swimming at or near the 
surface, are suffocated by the deposit of an impervious film on the 
gill surface; by destroying the minute surface mane and animals on 
which these larve and some of the adult fishes subsist; by diminish- 
ing the aeration of the water at the surface and thereby aggravating 
the deoxidizing effects of organic pollutions from municipal sewage 
and similar sources; by destroying spawning grounds; by killing the 
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shallow water vegetation which directly or indirectly furnishes fish 

food and shelter; and by impairment of the market value of fish 
through imparting to them an offensive taste. 

DIRECT TOXIC EFFECTS. 

A great variety of tars and tar oils, either from coal or petroleum, 

have been shown to be highly poisonous. Butterfield and writers 
in the (London) Fishing Gazette and the Salmon and Trout Maga- 

zine, and Shelford and Thomas in this country (see bibliography) 

have reported various experiments which show that tar and. tar 

oils are poisonous in great dilutions. Tars or tar ois result from 

distillations of coal, pony suis woods, etc. These distillation 

pepencle are very complex and varying in composition, but all may 

e assumed to contain some of the substances which, in very weak 

dilutions, have been shown to be highly poisonous to various fishes. 

Phenols and cresols (in dilutions of less than 100 parts per million) 

have been found quickly fatal by Butterfield and Shelford. Other 

constituents which are quickly fatal in the dilutions indicated are 

phenanthene and naphthalene (4 to 5 parts per million); xylene, 

toluene, benzenc, and ethylene (22 to 65 parts per million); sulphur 

compounds, as hydrogen sulphide (5 parts per million), sulphur 

dioxide (16 parts per million); carbon bisulphide (100 parts per 
million); thiophene (27 parts per million); ammonia (7 parts per 

million); and ammonium salts and other nitrogenized compounds 

(some hundred atk per million); quinoline and isoquinoline (40 to 

65 parts per million). The strengths given as quickly fatal are those 

which have caused death in one hour, or aes more, to sunfish 

(American) or gudgeon (European), fish which seem more than ordi- 

narily resistant to poisons. It is stated (Seydel) that Russian 

investigators find hexahydrobenzoic acid (C,H,,CO.CH), to be the 

essential poison of Russian petroleum, and that 4 to 16 parts per 

million were quickly fatal to a cyprinid and a percid. 
The experiments of Thomas and others indicate that prolonged 

exposure to very much greater dilutions of these substances are 

fatal. Dilutions of various tars and crude distillates of petroleum, 

which required 66 or more Ree per million for quick fatality, have 

proved fatal in strengths of from 13 to 33 parts pe million in from 

1 to 3 days. A great variety at 13 parts per million proved fatal in 

3 days. One liquid tar waste at 2 parts per million killed sunfish 
(Lepomis humilis) in one day. 

MECHANICAL EFFECTS. 

Certain petroleum products appear to contain no poisonous sub- 

stances soluble in water and to have little direct effect when allowed 

to form a surface film, but when emulsified by agitation prove deadly. 

A high-boiling petroleum distillate and a light fuel oil were found, by 

Thomas to be quite harmless, unless as aeration retarders, or unless 

emulsified, as by continued moderate agitation, when they coated 

the gill membranes of the fish and caused death by suffocation. 

Rushton found that by shaking up | part of benzine with 40,000 parts 

of water, a mixture was formed which killed fish in five minutes, 

apparently entirely from poisonous action. 

68637°—21——-2 
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Doubtless under the agitation of continued wave action many, if 
not all, oils and oily substances will emulsify or mix to a considerable 
extent and so coat the gills of fish or other forms, or have a poisonous 
effect which their insolubility would otherwise prevent. According 
to Weigelt, ulcerations and attacks of disease have been found to 
follow the irritating action of petroleum products. 

The eggs of sea fishes which do not seek fresh, brackish, or shore 
waters in which to spawn differ from the eggs of all these and of 
fresh-water species in that they are ty ically floating. In many 
cases, at least, the larvae for a time are aso floating. This fact ren- 
ders the possibility of grave danger to the great sea fisheries a very 
striking one, for it can scarcely be thought that eggs can hatch and 
young normally develop in a medium of oil. The eggs and larve 
of oysters and other shellfish are not surface floating, but are carried 
up and down by the current, sometimes to the surface. A special 
danger to them lies in the fact that both oil and larvee (and eggs) 
are prone to collect in eddies. 

PREVENTION OF AERATION OF THE WATER. 

The question of aeration prevention by an oil film is a very impor- 
tant one. Butterfield and Thomas have questioned considerable 
prevention, Butterfield on the supposition that mineral oil is similar 
to water in its oxygen absorption, and Thomas apparently on the 
theory that incomplete rather than complete films tend to form. 
There need be no question that extensive films do form. Further- 
more it seems established by Adeney, especially in salt water and 
any water of considerable mineral content, that streaming, with the 
consequent distribution of the air saturated surface water, is largely 
dependent upon evaporation and increased density at the surface. 
If this is the case it must follow that an oil film, by preventing 
evaporation, greatly checks aeration. Danger from this seems. 
chiefly to center in harbors where, because of general pollution, 
particularly sewage pollution, the oxygen consumption is greatest and 
where, because of gas plants and shipping and the great number of 
automobiles, the discharge of oil is also extreme. These are the 
same harbors which are the gateways to the great natural spawning 
areas of the anadromous fishes. 

In connection with the prevention of aeration, oxygen loss by the 
absorption of dissolved oxygen, by fatty acids and other substances. 
present in oils and tars, should be taken into consideration. 

DESTRUCTION OF FISH FOOD. 

Indirect action of oils and tars may consist of poisonous action on 
food organisms. Prawns appear very susceptible to tar poisons, and 
in English streams it has appeared that tarred road washings are 
even more destructive of insect life than of trout directly. It can 
scarcely be doubted that the susceptibility of minute forms is at 
least of the same order as that of fish. With a number of micro-- 
scopic forms, particularly diatoms, it 1s known that their suscepti- 
bility to a number of poisons is greater than that of fish (Whipple, 
Moore, and Kellerman). Destruction may, of course, be secondary,. 
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as from lack of oxygen, or from the destruction or spoiling of emergent 
or littoral vegetation with an oil coating, particularly in tidal areas 
(by which means wild fowls may also greatly suffer), and the conse- 
quent loss of a productive habitat. 
From gas houses, tarred roads, and refineries much of the contam- 

ination eventually finds its way to the bottom to render it more or 
less sterile according to thickness and completeness of the deposit 
and the constancy with which the deposit is maintained. Wadham 
indicates that he found apparently complete strata for each. fresh 
tarring of road, and that it took two or more years for a trout brook 
to recover proper productivity of fish. 

In some waters the basic fish food consists in part of air-breathin 
larvee and pup of insects, which, if a layer of oil is present, as is wel 
known, will be unable to come to the surface to breathe and so will 
be destroyed. Young of food fishes or the small fish on which food 
fishes feed will in consequence be deprived of an important source 
of food, and the productivity of the region will be correspondingly 
decreased. In 1920, through the Gulf States, Mr. Hildebrand found 
that Gambusia and Fundulus, which feed largely on such larve and 
pup, disappeared from oil-covered water. He took no special notes 
in regard to larger species, but believed they disappeared also, pre- 
sumably because their food had disappeared. 

SUMMARY. 

Three main sources of oil and tar pollution have been found: Road 
washings, carrying great quantities of lubricating oil; gas houses and 
oil refineries; tankers, oil burners, and oil-engined shipping. Tars, 
tar oils, and crude distillery products are found generally to be highly 
oisonous, whether in weak or great dilution. Some oils have been 
ound to emulsify to a sufficient degree, with continued agitation, 
to coat the gills of fish and so produce death by suffocation. An oil 
film, through prevention or checking of aeration, is dangerous, par- 
ticularly in busy harbors. The deleterious effect on spawning, by 
rendering spawning grounds unfit or inaccessible, is a grave danger 
arising from the pollution of harbors and streams. Another serious 
danger is found to lie in the possible effects on the diminution of the 
food supply. Through whatever means, it is an observed fact, 
according to Weigelt, that in Germany fish have completely disap- 
peared from pools and ponds following the discharge of mineral oil 
into the water. In the sea a great danger is suggested by the fact 
that the eggs of sea fishes are typically floating, and that oil-burning 
and oil-engied shipping is greatly increasing. 

Remedial measures may (now or in the future) be found: (1) In 
the recovery of oils from drainage water, as already has been pro- 
posed; (2) in the prevention of gas-house and refinery pollution, 
which prevention should be helped by the increased use of ‘‘wastes’’ 
in by-products; and (3) in prevention, by international arrange- 
ments, of the dumping of oil from ships in harbors or in the region of 
spawning grounds or special feeding areas. 
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INTRODUCTION. 

The fisheries industries are immediately confronted with such acute 
problems of distribution of products that it would seem only natural 
if attention were temporarily detracted from the underlying and 
enduring problems of the industry—those relating to maintenance of 
the resources upon which the industries are based. Nevertheless the 
discussions among representatives of all phases of the industry when 
eathered together in such meetings and conferences as have been held 
during the recent period of stress have always brought to the front 
the problems that have to do with the perpetuation of fishery re- 
sources. Such conditions as the depletion of shad, the decline of the 
blue-crab fishery, and the deterioration of inshore waters through 
pollution, command such earnest consideration on these occasions as 
to prove that fishermen and dealers of broad vision are not misled 
through immediate difficulties in one department of the industry to 
minimize the importance of permanent sources of supply. 
Upon due thought, of course, it is evident that the problems of 

supply must not be forgotten even momentarily; for the difficulties 
of distribution can be only heightened by continued depletion of re- 
sources and an inevitably accompanying increase in costs of produc- 
tion relative to the costs in competing industries. Obviously it can 
not become easier to market fish when they become less easily obtain- 
able relative to other materials of protein food. No economic fact 
ean be plainer than that diminishing abundance of fish must be 
followed by increasing prices and decreasing consumption. 

It is, then, a fundamental and enduring principle that the perpetua- 
tion of the fisheries and the maintenance of their relative rank among 
other food-producing industries are contingent upon the continued 
productiveness of the fisheries—in a word, upon conservation. Con- 
servation in turn depends upon the exercise of intelligence and re- 
straint in the exploitation of fisheries resources, upon sound action 
in removing unnecessary causes of depletion, and upon wisdom in 
adopting plans for bringing about where possible an increase of 
particular fish or shellfish. The decline of valuable fisheries has been 
witnessed too often to admit of continued faith in the inexhaustibility 
of fish or shellfish of any kind. Yet the intelligent determination of 
what restrictive measures are necessary, what means of exploitation 
are unreasonable, or what plans of propagation or development are 
profitable can be made only upon the foundation of full and correct 
Imowlec lge of the life histories, habits, and conditions of life of the 
fish that are to be considered. 

Tt seems generally agreed, for example, that the blue crab of the 
Chesapeake is in actual course of extermination by unwise fishery 
methods, although there may not yet be agreement as to the particular 
methods which are unwise. Recently this very important question 
was referred to a conference of representatives of the two States 
concerned, together with officers of the Department of Commerce. 
The practical results of such a conference depend much, of course, 
upon the sound practical judgment and the broad spirit of those 
bearing the responsibility for determination of action; but the one 
indispensable basis of action is an understanding of the life of the 
crab. The sole hope of practical results from a conference of any 
group of persons having this problem in view rests upon such 
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knowledge as we have of the life history of the crab—in short, upon 
the results of scientific work previously done. Emphasis must be 
put upon the adverb of time. The significant thing is that the work 
must in great part, at least, have been already done; for knowledge 
can not be secured immediately; one can not produce the life history 
of an aquatic animal upon demand; it is the result of painstaking 
study through a period of time which can not be fixed in advance, 
and by the application of methods which can not be definitely plotted 
beforehand. 

It is work of this kind which must be done, and continuously done, 
so that gradually and steadily we learn more and more about our 
fishery animals, if we are to be ready at all times to meet the chang- 
ing problems of regulation and exploitation as they arise. 

The scientific knowledge which is the basis of the future welfare 
of the fisheries requires not only time and application, but also 
skill and special training. Of greatest importance are the services 
of men who have not only natural qualifications and the preliminary 
training which institutions of learning can give, but also such special 
experience, interest, and devotion as can be gained only as the result 
of prolonged application to fisheries studies. Something may be done 
with inexperienced and changing agents, but the most successful 
and economical work will be done with a trained and continuing 
force. 

In the following report will be found not an account of what might 
have been done, or what ought to have been done—but rather a state- 
ment of the progress which has been attained under the difficult con- 
ditions by which the scientific work of the Bureau has been circum- 
scribed. It may be added that the Bureau again closes the year with 
a less effective force than it had at the beginning. Two members of 
the already depleted staff have resigned to accept better paying posi- 
tions elsewhere, and two (including one rendering largely volunteer 
service) have died and not been replaced. Special acknowledgments 
are due to those whose interest and loyalty have held them in the 
public service. 

In reviewing the subject of investigation it must be understood 
that while the Bureau has a definite policy of restricting expendi- 
tures to investigations of the most direct practical bearing, it is not 
entirely untrammeled in the selection of subjects of investigation. - 
The qualifications of the personnel available necessarily determine in 
part the character of problems which can be profitably attacked. 

STUDIES OF FISHES. 

THE PACIFIC SALMON. 

When consideration is given to the magnitude of the industries 
based upon the salmons and their near relatives, to the unrivaled 
rank which some of these fishes hold in the realms of sport and 
recreation, to the comparative ease with which the more important 
species may be brought to virtual extermination, and to the fact 
that all important species are the subject of artificial propagation, 
it is apparent that no group of fishes demands a greater share of 
attention in the way of scientific study. 
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For many years investigations have been directed particularly 
at the Pacific salmon, and the facts of life histories which are easiest 
to secure have been acquired, but yet we are far from having pos- 
session of the full knowledge necessary to direct propagation most 
efficiently, or to determine correctly the restrictive measures which 
may be enforced with least interference with the proper utilization 
of the fishes. The problems before us now are those requiring the 
closest and most persistent study, and yielding solution only slowly 
and by small stages. : 

IMMATURE SALMON IN THE OCEAN. 

The investigations of salmon in Pacific Coast States have been 
conducted by Willis H. Rich, special assistant. The study of salmon 
taken by troll and purse seine in the open ocean has practically been 
completed. A preliminary report was prepared and, by authority 
of this Bureau, was published by the California Fish and Game 
Commission. ‘The conclusions reached may be briefly summarized. 

The fish taken in the ocean off the mouth of the Columbia River 
contain, in the spring and early summer, approximately 70 per cent 
of individuals which will not become sexually mature for one or two 
years, but by the middle of August this condition has changed so 
that nearly 90 per cent are fish which will soon enter the river for the 
purpose of spawning. The rate at which this change takes place 
and the time at which it occurs have not yet been determined, but 
will be taken up in a later report. A comparatively small per- 
centage of the fish found just within the mouth of the Columbia 
River are immature. It should be mentioned in this connection that 
it is only occasionally, when unusual tidal conditions obtain, that any 
immature fish are taken inside the mouth of the stream. 

The fish taken by troll in Monterey Bay in June contain a con- 
siderable proportion of immature individuals. The data obtained 
in 1918 are most reliable and indicate that only about 40 per cent 
of the fish taken would have spawned during the same year. The 
data for 1915 indicate that 75 per cent were mature, but selection 
may well have taken place in making this collection which consisted 
of egg samples only. 

The fish taken near Drakes Bay and Fort Bragg in July and 
August, 1918, contain approximately 30 per cent of immature fish. 
It is of interest to note that this is an approach to the conditions 
found off the mouth of the Columbia River in August and suggests 
that the composition of all the schools found near the coast changes 
materially during the summer season. 

It is understood that the preliminary report was used to advan- 
tage in the recent movement restricting the operations of both troll- 
ers and purse seiners off the coasts of Oregon and Washington. Ad- 
ditional data will be embodied in a later report. 

Incidental to the work with the fish taken in the ocean considerable 
data have been collected which will apply to the report dealing with 
the general life history of the chinook salmon. Progress has been 
made in the identification of races, and additional evidence from the 
scales of returned marked fish has confirmed the work done last year 
on the significance of the various types of nuclear growth. 
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RESULTS OF MARKING EXPERIMENTS, 

Mr. Rich has also submitted a report on “ Returns from the ex- 
periments on the marking of young chinook salmon on the Columbia 
River.” The experiments were started in 1916-17 and described in 
Economie Circular No. 45. 

The percentage of returns of marked salmon was rather low, but the 
results obtained are of some significance. Examination of the scales 
of the marked fish which have returned after a period of three to 
four years corroborates the theory that the arrangement of the con- 
centric rings (circuli) provides an accurate record of the previous 
history of the fish. A study of the scales of these marked fish will, 
moreover, aid very materially i in the solution of perplexing problems 
which have arisen in interpretation of the scales of the chinook 
salmon. 

Facts gathered during the investigation throw some light upon 
the rate of spawning migration of adult chinooks, indieating that 
the rate is approximately ‘the same as that previously determined for 
sockeye salmon passing through Puget Sound and the Fraser River, 
that is, some 10 to 15 miles per day. 

Perhaps the most interesting and important contribution which 
these experiments have made to our knowledge of the biology of the 
salmons relates to the hereditary character of the factors determin- 
ing the time of the year at which the adults enter fresh water and 
begin their upward migration to the spawning grounds. It is an 
important practical question whether or not it is necessary to breed 
from fish of the spring run in order to produce the spring-run fish, 
which are more desired than the fall-run fish. The evidence of 
the marking experiments gives some indication that spring-run fish 
will be derived from spring-run parents and fall-run fish from fall- 
run parents. 
A comprehensive program of experiment has been planned to ex- 

tend over a period of several years. Two new marking experiments 
have been started on the Columbia River in cooperation with the 
Oregon Fish and Game Commission, nearly 100,000 young chinooks 
having been marked at Little White Salmon station and the State 
hatchery at Bonneville. 

SALMON INVESTIGATION IN YUKON RIVER.” 

During 1920, from May until September, Prof. Charles H. Gilbert, 
temporary investigator, and Henry O?Malley, field assistant in 
charge of Pacific coast work, conducted an investigation in Yukon 
River with reference to the runs of salmon, the commercial packs 
in and near the mouths of the rivers, and the requirements of the 
natives and others dependent on the runs of salmon in the Yukon 
River system. Data were secured for a comparison of conditions 
prevailing in 1919 and 1920. The primary object was to determine 
whether or not commercial fishing for export should be allowed in 
the Yukon River and its tributaries. 

While all five of the Pacific coast species of salmon make their 
appearance at the mouth of the Yukon, only three species have sub- 

* Cooperative investigation by Divisions of Fish Culture, Alaska Fisheries, and Scientific 
aioe Only the biological data are summarized here. The full report is published on 

128-154 in Alaska Fishery and Fur-Seal Industries in 1920, by Ward T. Bower, Ap- 
pene VI, Report of the U., 8. Commissioner of Fisheries for 1921, B. F. Doc. No. 909. 
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stantial runs in the Yukon River (king, chum, and coho), and of 
these king and chum are of the greatest importance by far. The 
few reds or sockeyes taken near the mouth of the river are perhaps 
strays, for no breeding has yet» been reported from any part of the 
Yukon Basin. Humpbacks appear at the mouth of the river more 
numerously than the red salmon, but never in sufficient numbers to 
constitute a run even of small dimensions. As they were far ad- 
vanced toward spawning in July, it was evidently impossible that 
they could ascend the river far with their spawning period so close 
at hand. ‘The coho runs more or less numerously than the king or 
chum salmon and in addition is the latest to appear, often not pre- 
senting itself in any numbers in the middle and upper reaches of 
the river until the ice is forming in the fall. 

The king salmon begins running in the last week of May or the 
early days of June. The run culminates quickly and then almost as 
quickly deelines. The rate of migration was found to be remarkably 
high, the average rate of travel from Tanana to Dawson being 
slightly less than 45 miles per day, and from Pilot station to Daw- 
son, involving practically the entire length of the river below Daw- 
son, the average rate was 57 miles per day. No record of any other 
river approaches this in completeness, nor in the high rate of travel 
indicated. . This unexampled speed with which salmon ascend the 
Yukon is doubtless associated with the great distances to be traversed 
before reaching their upper spawning areas, taken in connection with 
the shortness of the summer season. 

The most important natural enemies of the king salmon are the 
white whales, or belugas, and the lamprey eels, the former being 
undoubtedly exceedingly destructive, while the latter, though caus- 
ing scars on the fish in much greater abundance than in any other 
river, as observed by investigators, do not appear to effect serious 
injury to the fish. 

The chum salmon, which is the principal food product of the 
Yukon River, made its appearance but a few days later than the 
advent of the king salmon, the rate of migration being approxi- 
mately the same as that of the king. 
Two phases in the development of the chum salmon are distin- 

guished by the natives under the names of “ dog salmon ” and “ silver 
salmon,” the deg salmon comprising the individuals furthest ad- 
vanced toward spawning. In general the “dog salmon” along any 
stretch of the river consist of those individuals which will turn into 
some adjacent tributary to spawn, while the “ silvers” are on their 
way to the upper reaches of the river, show relatively little of the 
sexual changes they will exhibit on their spawning beds, and are 
still richly provided with the oil which serves as fuel and the princi- 
pal source of nourishment during the long journey still before them. 

“ Dogs” and “silvers” were in general keeping apart from each 
other and following distinct migration routes, the “dogs” pre- 
dominating on the right and the “silvers” on the left side of the 
stream. Heavier runs of kings and cohos were found in company 
with the “silvers” along the left limit of the river. It appears, 
therefore, that there is a prevailing use of the left shore by those fish 
which are found in the upper reaches of the river. This may have 
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connection with the fact that the majority of the tributaries of the 
lower river enter on the right bank. 
Fishermen recognize the succession of phases in the run—the 

chums which accompany the king salmon being of relatively small 
size and poor quality, after which there is a run of bright fish of 
good quality, but inferior size (“silvers”), and finally the last run 

of “silvers” of a bright rich form and of distinctly larger size. 
This last run of “silvers” is ordinarily of short duration and fur- 
nishes the most highly prized fish of the season. A further more 
detailed study of the characteristics of the chums at different times 
and in different localities and the distribution of the various strains 
to their respective spawning areas would offer results of importance 
from the biological and equally from the strictly practical points of 
view. 

The investigators record their opinion that the king salmon of 
the Yukon is the richest in oil of any known king salmon,‘and ex- 
press the same view with even greater emphasis regarding the Yukon 
chums. In this connection it is remarked that in other river basins 
the chums do not travel far from the sea, but enter late in the 
season to seek spawning beds not far inland, while the best of the 
Yukon chums travel 1,000 to 2,000 miles up a river known for its con- 
sistently rapid current. 

Consideration was given to the passage through which the salmon 
enter the river, and the investigators considered it not beyond the 
bounds of probability that nine-tenths of the salmon run enter by the 
Kwikluak Pass and its subsidiary channel, the Kwiguk. 

CHEMICAL STUDIES OF SALMON, 

Without expense to the Bureau, Prof. C. W. Greene, of the Uni- 
versity of Missouri, has continued his chemical studies of material 
collected several years ago to determine the changes in salmon ovaries 
and tissues during the period of migration from sea to breeding 
grounds. The results of such studies can at first be given only 
technical expression, but they are none the less likely to yield in the 
end data of direct economic value. 
The chemistry of the king salmon ovaries during their develop- 

ment in the migration period followed in the year 1908 on a series 
of samples collected on the Columbia River and its tributaries has 
been tabulated and prepared for publication. 

These studies show the following major points: First, the growth 
of the ovary takes place primarily during the migration while the 
salmon is fasting. The average increase in weight is from about 135 
to 150 grams at the end of the feeding period to 2,000 to 2,500 grams 
at maturity. In short, about 90 per cent or more of the development 
takes place during the prolonged fast of the migration. 

Chemical analyses of developing ovaries show that between the 
500-gram stage and the mature-egg stage there is a remarkable uni- 
formity of chemical composition. The proteins are high, averaging 
from 29.38 to 31.16 per cent. This is undoubtedly all stored protein. 
The neutral fats decrease with the development and migration, from 
an average of 14.15 per cent at the mouth of the river to 10.83 per 
cent at the spawning. Phospholipins average 4.78 at the mouth of 

69869 °—22 9 
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the river and 2.85 at the spawning, showing a decrease with develop- 
ment. The phospholipins are much lower than in the yolk of bird 
eggs, the hen’s egg averaging 11 per cent. The water-soluble organic 
extractives and the ash are both remarkably uniform, the extractives 
averaging 1.87 to 1.65, the ash 0.66 to 0.81 per cent. The organic 
extractives and ash are both low in comparison with other salmon 
tissues, but compare favorably with their percentages in the yolk 
of other eggs. 

The salient points in this study are found in the showing of high 
protein storage in the salmon-egg yolk, the relatively low percentage 
of neutral fats and of phospholipins, and the decrease of neutral fats 
and phospholipins during development. Since in other eggs these 
fatty contituents are higher and tend to increase with development, 
it is probable that in the salmon the decrease is due to the extreme 
drain on the fatty deposits for the production of dynamic energy 
during the migration. 
Determination of carbohydrate content of certain tissues of the king 

salmon during the spawning migration was undertaken as an acces- 
sory test. The gross samples were preserved in alcohol, and in the 
final analysis all glycogen was converted to glucose and the deter- 
mination made in that form. The results show a very low glucose 
content of all organs and tissues. Glucose was present in all the 
tissues of the feeding salmon, Monterey Bay and Bolinus Bay speci- 
mens, but was absent or in reduced amount in the migrating and 
spawning salmon, with the exception of one tissue, the ovaries. In 
the ovaries, the percentage of glucose was practically constant 
throughout the migration. 

LIFE HISTORIES OF MARINE FISHES, 

During July and August, 1920, studies of the life histories of 
fishes of the middle Atlantic coast were carried on by W. W. Welsh, 
scientific assistant, aided by C. M. Breder, at a temporary station on 
Young’s Pier, Atlantic City, N. J. Through the courtesy of Capt. 
J. L. Young, owner of the pier, a serviceable two-room building, 
formerly used as a wireless telegraph office, was adapted for use as 
a laboratory. A small hatchery, equipped with tidal box and Chester 
jars, was set up and supplied with filtered salt water from the pier 
aquarium. <A great variety of material was obtained from the two 
pound nets operated under the pier. Eggs of several species, ob- 
tained from fish taken in these nets, were hatched in Chester jars, and 
the fry carried on as long as possible for study. Series of scale 
samples for the determination of age and growth were also taken. 
Among the species studied were northern and southern king whit- 

ing (Wenticirrhus sawatilis and M, americanus), squeteague (Cyno- 
scion regalis), spot (Leiostomus wanthurus), croaker (Micropogon 
undulatus), silver perch (Bairdiella chrysura), menhaden (Bbre- 
voortia tyrannus), and puffer (Spheroides maculatus). 

Although the facilities generously furnished by Capt. Young could 
hardly have been improved upon, the work was greatly handicapped 
by the abnormally cold water which prevailed throughout the sum- 
mer. Water temperatures ranged from 53 to 65° F. and averaged 
about 57° F. This low temperature is believed to be the cause of the 
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scarcity or entire absence of a number of species which it was hoped 
could be obtained and studied. 

The same investigators completed during the year a valuable report 
on the life histories of fishes of the family Scizenide of the Atlantic 
and Gulf coasts. The family includes some of the most important 
food fishes, the annual catch on these coasts approximating $3,000,000 
in value. No less than 374 per cent of the fish landed at the municipal 
fish wharf, Washington, D. C., in 1919 were of this family; the prin- 
cipal species were the squeteague, or weakfish, often erroneously called 
sea trout, the highly esteemed king whiting, the red drum, or channel 
bass, the croaker, spot, and silver perch. 
How can we act intelligently with reference to the exploitation of 

such resources or determine wisely how to preserve them for all time 
if we do not know the life histories of the fishes, when and where they 
breed, their migrations in summer and in winter, the rate of growth, 
and the food they require? The present report not only brings to- 
gether the fragmentary data hitherto available but adds materially 
to existing knowledge by embodying the results of years of researches, 
particularly those of the senior author, whose death unfortunately 
preceded the final completion of the paper. 

The report also serves the valuable purpose of making evident the 
gaps in existing knowledge, revealing the need of additional observa- 
tions, and showing plainly the directions which further studies should 
follow. As similar work is done for other families of fishes we shall 
come nearer to realizing the practical value of applying science to the 
study of fishes. 

Mr. Welsh also completed descriptions of seven new species of ma- 
rine fishes (Malacopterygii) taken during the explorations of the 
United States Coast and Geodetic Survey steamer Bache, conducted in 
1914 under the direction of the United States Bureau of Fisheries. 
The fish were taken at various stations in the vicinities, respectively, 
of Cape Hatteras, the Bermudas, and Bahama Islands. After Mr. 
Welsh’s death the descriptions were prepared for publication by 
C. M. Breder. The report has been accepted for publication by the 
United States National Museum. 

Both assistants have been lost to the Bureau during the year, the 
one by untimely death, the other by resignation. 

FRESH-WATER FISHES. 

WHITEFISHES OF THE GREAT LAKES. 
a 

There is scarcely a sadder feature of the history of American 
fisheries than the progressive depletion of the important resources of 
the Great Lakes, notably in respect to the whitefishes. We may 
have overestimated the possibilities of exploitation, we may have 
been shortsighted in the fishery policies we pursued, or we may not 
have propagated them with proper energy or efficiency. But the 
simple fact is that no one has had enough knowledge of the distribu- 
tion, habits, and requirements of whitefishes to give proper advice. 
The best intentions can not save a situation when founded upon igno- 
rance. If the whitefish fisheries of the Great Lakes are to be pre- 
served to the future or perhaps restored in part to their earlier rank, 
we must study the fishes and ascertain the condition of their existence. 
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Therefore, for several years the Bureau has had a skilled assistant 
devote exclusive attention to the whitefishes and related species. 
This investigation, pursued by Walter Koelz, scientific assistant, is 
not all that is required, but it will surely provide a fund of informa- 
tion for more intelligent guidance in future. 

The investigation ‘of the systematic relationships and habits of the 
coregonines was conducted in the year 1920 on Lake Michigan. 
Forms allied to those which the investigations of the previous year 
disclosed in Lake Huron, and in addition two. undescribed species, of 
which at least one is now known to occur also in Huron, were ob- 
tained. Diagnoses of the species have been prepared from over 2,000 
preserved specimens. Data have been collected bearing on the dis- 
tribution in the lake and on the spawning habits of the various forms. 
To avoid dissemination of premature conclusions a report will not 
be published until work is done upon other lakes. 

These studies have been supplemented by microscopic examination 
of the scales and systematic investigation of the food, conducted, 
respectively, by J ohn Van Oosten and Carl L. Hubbs, temporary in- 
vestigators, under the direction of Prof. Jacob Reighar d. 

Mr. Van Oosten first determined that the scale characters of the 
lake herring (Coregonus artedi) are so well defined as to permit the 
determination from them of the age of individuals and the rate of 
growth of the species. The variations in the scales of individuals 
were found to be within specific limits. But scales from different 
parts of the body of an individual are so unlike that for comparison 
of individuals or species it is necessary to use scales from the same 
body region. 

The scales of 10 specimens of each of the 10 Lake Huron forms 
recognized by Koelz were next compared, and it was found that 8 
of them (including the two races) are discriminable. Further study 
will probably enable discrimination of the two other forms. It 
appeared that in one of these forms (Coregonus artedi) there are 
probably two geographic races which differ in rate of growth, but 
the matter needs further study. 
Through the courtesy of Dr..C. H. Townsend, director of the New 

York Aquarium, it was possible to secure specimens of whitefish 
(Coregonus clupeaformis) hatched and reared at the aquarium and 
therefore of known age (7 years). The 10 specimens studied show 
that there is one annulus for each year of age. This, so far as known, 
is the first demonstration of this fact and enables the determination 
of the age of coregonine fish from scale characters to be undertaken. 
with confidence. Two individuals of the 7- -year-old whitefish were 
segregated at the New York Aquarium and kept living, while scales 
were removed at intervals of a month. <A study of these scales shows 
that the annuli are formed in winter, fixes the time of formation, and ~ 
indicates temperature change as one of the factors. It is believed 
that a continuation of these studies will add mater lally to our knowl- 
edge of age and rate of growth of coregonine fishes, aid in their 
systematic grouping, and lead to the discovery of local races in some 
of the forms. 

The food of the whitefish, lake herring, and allied species of Lake 
Huron coregonines in the ‘Koelz collection was inv estigated by a 
volumetric method by Carl L. Hubbs, of the Museum of Zoology, 
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University of Michigan. The deep-water forms, as the blackfin 
(Leucichthys nigripimnis), were found to feed almost exclusively 
upon the crustacean Mysis relicta, probably the only available food. 
The deep-water race of the bloater (Leucichthys hoyi) feeds chiefly 
on Mysis, while a 30-fathom race eats for the most part another lake 
crustacean, Pontoporeia hoyi. The food of the shallow-water forms 
is much more varied. The pilot or menominee (Prosopium quadri- 
laterale) is strictly a bottom feeder, subsisting on mollusks, insect 
larvee, crayfishes, ete. The whitefish (Coregonus clupeaformis) is 
also a bottom feeder, but its food is, on the average, not so coarse as 
that of the pilot, consisting largely of insect larvae, as those of the 
mayflies Hexagenia and Ephemera. The lake herring feeds in part 
upon the same animals, in part upon the minute Crustacea of the 
plankton. In reference to their available food supply the deep- 
water forms are absolutely competitive (more so perhaps than any 
other group of fishes), while the shallow-water forms are only in part 
competitive. It is probable, however, in view of the former greater 
abundance of these fishes, that sufficient food exists in the lakes to 
support a larger population of all the species of whitefishes. 

FISHES OF WISCONSIN LAKES. 

The food and distribution of the fishes in certain Wisconsin lakes 
have been studied by Dr. A. S. Pearse.t The results indicate that 
in summer fishes are generally more abundant as conditions ap- 
proach those in swamps and are fewest when the environment is 
most like that in rivers. When food is present in quantity and when 
other conditions are favorable, there are more fishes per unit area 
in certain inland lakes than in the Mississippi River or in Lake 
Michigan. Lakes produce considerable food supplies within them- 
selves, while rivers are more dependent on swamps, ponds, and other 
tributaries. The factors of importance in limiting the distribution 
of fishes are discussed (shores, turbidity, depth, bottom, height of 
water, currents, etc.). An abundant supply of food and vegetation 
permits many fishes to exist in a lake, but other favorable conditions 
must be present in order that they may grow to large size. 
A statistical study of the infection of fishes by parasites has been 

made, the Mississippi and St. Lawrence drainage systems being 
compared, and various types of lakes studied. The results are now 
being tabulated and will soon be ready for publication. A short 
paper on the habits of the mud puppy, in which its relations to fishes 
are discussed, has been published.® 

In order to secure information on the rate of growth of cotd- 
blooded animals in natural] conditions, attempts are being made to 
recover the fishes and turtles tagged and released in Lake Mendota 
during the summer of 1919. Some specimens have already been 
secured. 

Studies on the metabolism of fishes are being continued. In this 
connection quantitative analyses are being made to show the water, 
ash, nitrogen, and ether extractives of fishes at various stages of 
growth. 

4Pearse, A. §8.: The Distribution and Food of the Fishes of Three Wisconsin Lakes in 
Summer. University of Wisconsin Studies in Science, No. 3, June, 1921, 60 p. Madison. 

5 Pearse, A. S.: Habits of the Mud-Puppy Necturus, an Enemy of Food Fishes. Bureau 
of Fisheries, Economic Circular No. 49, issued May 16, 1921, 8 p. Washington. 
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THE PADDLEFISH. 

The study of the natural history and artificial propagation of the 
paddlefish in Bayou Pierre at Westdale, La., was continued by 
Dr. A. D. Howard, scientific assistant, with the cooperation of the 
Louisiana Conservation Commission. During March good catches 
of egg-bearing females and sufficiently ripe “males were obtained, 
but no females were ripe enough to allow of fertilization of eggs. 
Late in the month heavy rains flooded the Red River and Bayou 
Pierre and prevented the capture of fish in sufficient numbers to 
continue the investigation. . 

There are few added data regarding the breeding grounds of the 
fish and the time and manner ‘of spawning. Some information of 
minor importance was obtained regarding certain habits of the 
species. Bottoms suspected of being the breeding grounds of the 
paddlefish were dredged for the purpose of obtaining eges, but 
without success. 

POISONOUS ACTION OF GAR ROE, 

In a previous year experimental attempts to produce caviar of gar 
roe were made by Prof. C. W. Greene, temporary investigator. Out 
of this work it developed that the pigment in the gar roe is not a 
melanin as in the sturgeon roe, but a form of pigment that changes 
color under various chemical treatments of the roe. The pigment 
color is changed to an orange red on boiling the gar eggs, on treat- 
ment with alcohol or ether, and on salting. This changes the com- 
mercial quality of the product and gives easy methods for detecting 
the adulteration of sturgeon roe by gar roe. 

The important observation, however, was the demonstration of an 
active physiological principle of a toxic nature present in gar roe. 
It is apparently this principle that gives the unpleasant acrid taste 
to gar-roe caviar. When tested biolog gically by the method of feeding 
the natural product the following points were made: (1) Gar roe is 
poisonous to the chicken and to the rat; (2) it paralyzes the neuro- 
muscular mechanism of the chicken crop; (3) it produces in the rat 
an intestinal irritation with active diarrhea. 

During the summer of 1920 a series of experiments were made to 
chemically separate and biologically test the unknown toxic sub- 
stance. It was shown that (1) extracts in boiling water free from 
coagulable protein and (2) similar alcoholic extracts contained an 
active principle toxic to the heart of the frog; (3) globulin fractions 
niade by the method of salting out, centrifuging, and purifying by 
dialysis were sharply toxic to the heart: (4) the elobulin fractions fed 
to a young rat produced extreme diarrhea and death in about 20 
hours, effects comparable to feeding the entire fresh ovary; (5) the 
effect on the chicken’s crop was positively toxic; (6) not only was the 
crop paralyzed but an acute diarrhea occurred in the chicken through 
some alimentary canal poisoning; (7) these effects also occurred after 
feeding the purified globulin. 
Attempts to isolate and identify the individual chemicals, of which 

at least two classes are present, have thus far not been brought to a 
successful issue. Further experiments are planned. 



PROGRESS IN BIOLOGICAL INQUIRIES, 1921. 15 

FISHES OF THE PANAMA REGION. 

The Bureau of Fisheries, late in 1910, entered into an agreement 
with the Smithsonian Institution and the Field Museum of Natural 
History for a cooperative study of the fishes of the Panama Canal 
Zone. The work was carried on under the auspices of the Smith- 
sonian Biological Survey of the Panama Canal Zone. The field work 
was done by “Dr. Seth E. Meek, of the Field Museum, and Samuel F. 
Hildebrand, of the Bureau of Fisheries, during two expeditions made 
to the Canal Zone, from January to June, “1911, and January to 
March, 1912, respectively. The study of the collections which were 
sent to the National Museum was begun during the interval between 
the two expeditions and continued after the second visit to Panama 
by the collectors. After two small preliminary papers containing 
descriptions of new species of fresh-water fishes had been written, 
and a majority of the forms had been roughly identified and sepa- 
rated, Dr. Meek was obliged to withdraw from the work because of 
an illness from which he never recovered. The completion of the work 
was then left to Mr. Hildebrand. As other duties were necessarily 
assigned to Mr. Hildebrand from time to time, the completion of the 
study of the collections was greatly delayed. The final report on the 
fresh-water fishes, however, was completed and published in 1916, but 
the study of the marine forms was not completed until the spring of 
1921. In the last months of the work the author was assisted by 
W. C. Schroeder. 

The total number of species recorded from the coasts of Panama, 
either taken by Messrs. Meek and Hildebrand, or previous collectors, 
or both, is 640. The remainder of the species included in the paper 
were discussed because their known range of distribution is such 
that they may be expected on the coasts of the Isthmus. The fishes 
on the Pacific coast run larger than those on the Atlantic and are 
more numerous both as to species and individuals. Much more col- 
lecting, however, has been done on the Pacific side than on the At- 
lantic, which undoubtedly accounts in part for the large difference 
in the number of species recorded. The total number of species listed 
as common to both coasts of Panama is 72, but of these 48 are more 
or less cosmopolitan in their distribution, ‘that is, they are not con- 
fined to American waters. A very large number of species consid- 
ered distinct are, however, very closely related, differing only slightly 
but in apparently constant characters. 

It was pointed out in the report on the fresh-water species that the 
fishes of the opposite slopes of Panama are very closely related, some 
of them remaining identical. This close relationship indicates that 
the fishes of the two slopes had not long been separated. Since the 
opening of the Canal they, of course, can again freely intermingle 
in those streams which are connected with “the Canal. The close 
parallelism of the marine species of the opposite coasts is evidence 
of a comparatively recent passageway from ocean to ocean, even for 
salt-water forms. The genera of many families have representatives 
on both coasts, and if they do not include identical species they at 
least have very closely related forms on the opposite coasts. A ‘few 
families, however, deviate from this general rule in having many 
more representatives on one coast than on the other. The reasons 
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for this may be found by consideration of the habits of the species 
of those families which do not conform to the usual rule. The 
Siluride (including the catfishes), for example, are very much more 
numerous on the Pacific coast. than on the Atlantic. The Scaride 
(including the parrot fishes and viejas), on the other hand, are much 
more numerous on the Atlantic than on the Pacific. It is well known 
that most catfishes frequent water with soft or muddy bottom. The 
Pacific coast of Panama has many large mud flats partly or wholly 
exposed at low tide but flooded during high water. The Scaride 
prefer rocky bottom, and especially coral reefs, which are large and 
extensive on the Atlantic side. These conditions undoubtedly pre- 
vailed, in part at least, before the last passageway between the two 
oceans was closed, and it is probable that these families had already 
sought out regions best suited to their particular needs. 

The commercial fisheries of Panama are still largely undeveloped. 
The possibilities for profitable fisheries appear to be especially good 
on the Pacific coast, but apparently less promising on the Atlantic 
side of the Isthmus. The people of the Isthmus are less wasteful of 
fishes than the people of the United States, as nearly all species of 
fish taken, including sharks and skates, are utilized as food. 

PACIFIC HERRING. 

During the year the Bureau issued a memorandum dealing with 
the distribution, migrations, sizes, and spawning times and places of 
the Pacific herring in southeast Alaska and British Columbia, based 
upon the observations of D. R. Crawford, scientific assistant. 

There are apparently two races of herring (Clupea pallasi), one 
of which resides in the bays and inner waterways along the coast 
from Puget Sound northward to British Columbia and southeast 
Alaska. The other, which is composed of larger individuals, passes 
along theouter coasts where it is taken off Vancouver Island in June, 
July, and August. ; 

The smaller race of herring is found to be sexually mature in the 
summer, but no milt or roe is found during the winter. Sexually 
mature individuals vary in size from 6 to 10 inches. The probable 
spawning time is late summer or early fall. The larger race of her- 
ring reaches sexual maturity in the fall and winter, the individuals 
varying in size from 9 to 12 inches or longer. The probable spawn- 
ing time is winter or early spring. 

USE OF FISH IN COMBATING MALARIA. 

COOPERATION IN ANTIMALARIA CAMPAIGN. 

Investigations of fishes in relation to mosquito control were con- 
ducted during the mosquito-breeding season of 1920 by Samuel F. 
Hildebrand, scientific assistant, working in cooperation with the 
United States Public Health Service. In the spring and early part 
of the summer Mr. Hildebrand inspected various localities in 12 
Southern States where malaria-control work was to be undertaken. 
Suggestions were offered concerning the employment of fish for the 
control of the mosquito, and the waters suitable for fish control were 
pointed out to the officers in charge. The result of these inspections 
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was that the top minnow, @ ambusia affinis, was very widely employed 
as an agent in the control of malaria. A report of observations made 
by Mr. “Hildebrand during this campaign has been published by the 
Public Health Service.® 

The latter part of the season was devoted to investigations at Sa- 
vannah, Ga., where a special effort was made to determine the relative 
value as eradic ators of mosquito larvee of two other American vivipa- 
rous species of fishes, /Zeterandria formosa and Mollienisia latipinna, 
both of which are abundant at Savannah. It was demonstrated that 
Heterandria formosa is of real value and is well worth careful con- 
sideration wherever it occurs. ollienisia latipinna, on the other 
hand, appeared to be practically worthless. 

The antimalaria campaigns in the various States were brought to 
a close early in November, in which month the annual meeting of the 
National Malaria Committee and the conference of. sanitary engi- 
neers engaged in antimalaria work took place in Louisville, Ky., 
where the outcome of the past season’s campaign was reported and 
discussed. ‘The subject of mosquito control by the use of top min- 
nows received extended discussion, and the fac t was brought out that 
nearly every sanitary engineer had made use of Gambusia affinis as 
an agent in malaria control with excellent results. The saving of 
large sums of money was reported, because fish control replaced other 
methods at much less expense. 

Similar advisory work was done by Mr. Hildebrand in the spring 
of 1921 before establishing headquarters at Augusta, Ga., for further 
investigations to determine more fully the conditions of effectiveness 
in the employment of fish for destruction of disease-bearing mos- 
quitoes. 

CONDITIONS GOVERNING ABUNDANCE OF MOSQUITO-DESTROYING FISH. 

R. L. Barney and Barry Anson have continued the organization 
and summarizing of data collected at Mound, La., where inv estiga- 
tions of the use ‘of fish for control of mosquito breeding were pre- 
viously conducted in cooperation with the Bureau of Entomology. 

Reports * printed outside the Bureau’s publications demonstrate 
the varying seasonal frequency of Gambusia, the mosquito-eating 
fish; the seasonal variation in the proportions of the sexes and its 
bearing on the abundance of the species in nature; the effect of en- 
vironment on the abundance of the species; and the relation of plants 
of varying habits of growth to oxygen supply and to the capacity of 
small ponds to support the top-minnow Gambusia. Further obser- 
vations have been made on the seasonal abundance of Gambusia, es- 
pecially in relation to the fecundity of the species. Appropriate con- 
sideration has been given certain points concerning the anatomy of 
the female reproductive organs of this fish. 

® Hildebrand, Samuel F.: Top Minnows in Relation to Malaria Control, With Notes on 
Their Habits and Distribution. Treasury Department, Public Health Bulletin No. 114, 
May, 1921, 34 p. Washington. 

* Barney, R, L., and Anson, B. J.: Relation of Certain Aquatic Plants to Oxygen Supply 
and to Capacity of Small Ponds to epyheie the Top-minnow (Gambusia affinis). Trans- 
actions, American Fisheries Society, 1920, 268-278. 

—. Abundance of the Mondnite Destroying Top-minnow Gambusia affinis, 
abe clalty in Relation to Male Frequency. Ecology, Vol. II, No. 1, January, 1921, pp. 
53-69. 
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The study of the natural history and ecology of the pigmy sunfish, 
Elassoma zonatum, has been concluded and given publication.® It 
appears that this fish, under certain conditions, may have some value 
in eradicating immature mosquitoes. ' 

MOSQUITO CONTROL IN NORTHERN WATERS. 

While in northern States mosquitoes have a less acute relation 
to public health than in regions where malaria is prevalent, they 
nevertheless constitute there a distinct menace to health and efficiency, 
besides being effective in causing a material reduction of property 
values, especially in regions which are normally resorted to for pur- 
poses of recreation and recuperation of vigor. During the year Prof. 
J.P. Moore, temporary investigator, has completed a ‘Teport upon his 
observations of the use of fish and other aquatic animals for the con- 
trol of mosquito breeding in northeastern States. His conclusions 
and suggestions may be summarized. 

Although no fish to which mosquitoes are more than an incidental 
item of the diet has been found in the fresh waters of the northeastern 
States, nevertheless several species of small fishes and the young of 
some large ones native to these waters eat mosquito larvie, pupae, and 
eges more or less habitually. The most important of these mosquito 
repressors are the common sunfish, the mud minnow, and the common 
killifish. 

Fishes are found to be far more detrimental to culicine than to 
anophelene mosquitoes. While in the aggregate they destroy vast 
numbers of eggs, larve, and pupa, and (along with other enemies) 
probably prevent mosquitoes from becoming everywhere an intoler- 
able nuisance, the destruction is never complete. Some breeding of 
mosquitoes continues in nearly all bodies of fresh water even when 
well stocked with mosquito-eating fishes. This imperfect suppression 
arises through conditions limiting the efficacy of the fishes, most im- 
portant of which are (1) the barriers that almost all natural bodies 
of water afford and which prevent the fishes from finding the young 
mosquitoes, and (2) the abundance of other food for the fishes. Most 
native mosquito-eating fishes will not thrive in water contaminated 
by excess of decaying vegetation or otherwise. 

The most pre ‘alent of the barriers is the shallow water and mar- 
ginal vegetation. In ponds formed by dams provided with head 
gates a simple, effective, and economical method of controlling and 
reducing marginal vegetation is by lowering and raising the water 
level periodically, t thus alternately drying and drowning the plants. 
In ponds and lakes of fixed level mechanical means of “clearing the 
margins must be employed. 
The most practical method of keeping the per capita food supply 

low is by overstocking with a variety of small fishes. Reduction of 
the vegetation also diminishes the supply of fish food. 
The common sunfish (Hupomotis gibbosus) is the most useful 

species for ponds and lakes generally. With it may be associated 
the long-eared sunfish (Lepomis auritus), roach (Abramis chrysoleu- 
cus), some of the smaller minnows, black bass, etc. If there is much 

8 Barney, R. L., and Anson, B. J.: Life History and ‘Eeology of the Pigmy Sunfish 
(Elassoma zonatum). Ecology, Vol, I, No. 4, October, 1920, pp. 241-256. 
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aquatic vegetation the blue-spotted sunfish will prove a valuable 
addition, and if very shallow or swampy areas occur, the mud min- 
now. The common killifish is very effective in fresh and brackish 
tidal marshes, and the translucent killifish is useful in upland creeks 
and dams. Rapid multiplication of small fishes should be encouraged 
by providing suitable nesting sites and protection for the fry. 
Gambusia, the favored top minnow of southern waters, has not 

survived the northern winters but multiphes so rapidly that it may 
be used effectively against both Culex and Anopheles in small ponds 
and water gardens by planting a small number each spring. Small 
goldfishes are useful in fountain basins and small ponds with clean 
sides, and, for use in rain barrels and tanks, are preferable to Gam- 
busia. 

FISH-CULTURAL EXPERIMENT WORK. 

EXPERIMENTS IN PROPAGATING AND REARING FISH IN PONDS. 

The Fairport station has continued its valuable experimental work 
in reference to the propagation and rearing of fishes in ponds. Cer- 
tain observations were made on the value of fertilizing ponds with 
chemicals and manure, but data obtained to date are “auconclusive. 
Further study will be directed toward this problem. 

The small pond, which for several years has been handled as a farm 
pond with minimum care and expense, has yielded valuable informa- 
tion. Originally it was stocked with bluegill sunfish. Occasionally, 
when necessary, the pond has been wintered out. There has-been no 
manipulation of the pond in any respect other than the control of the 
number of bluegills of various ages in it. During the past year the 
actual production of fish meat in the ponds has been 333 pounds per 
acre. Of this, however, fishes of edible size represented about 33 per 
cent of the total fish-meat production. In this connection it may be 
well to note that the average annual production of beef per acre on 
untilled meadowland is said to be 125 pounds; that for hogs is 225 
pounds. 

Buffalofish, /ctiobus eyprinela, artificially reared in the station 
ponds, reached maturity and produced young for the first time at the 
age of 4 years. They averaged 13.6 inches in length and approxi- 
mately 2 pounds in weight. The small-mouth buffalofish, /ctiobus 
bubalus, which in previous years had failed to spawn in the experi- 
mental ponds unless an artific ial rise in the level of the pond was 
produced, spawned this year in a pond in which the rise did not 
occur. While the production of fry of this species does not appear 
to be as numerous as for those fish held in the pond with artificial 
rise, the occurrence indicates that the rise is not entirely necessary, 
though it may be advantageous. 

The channel catfish, /ctalurus punctatus, for which this station 
showed the feasibility of pond culture, has continued to spawn in the 
experimental ponds. Certain 4-year-old offspring of wild stock came 
to sexual maturity during the year and produced the first brood of 
truly domestic fish. The ‘adaptability of this species to pond culture 
is suggested by the fact that the catfish has spawned in certain of the - 
smallest ponds on the reservation, ene of which has a water-surface 
area, when completely full, of only 3,485 square feet (less than one- 
twelfth of an acre). 
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WATER BEETLES IN RELATION TO POND CULTURE. 

The home fishpond is a subject of continued interest among farm- 
ers and others who value the additional table food made available 
or the means of recreation provided. There must be a great deal in 

_a pond besides fish; otherwise the fish would starve. There must be 
small animals which serve as food to fish and still smaller animals 
and plants which serve as food for them. Some things in a pond are 
desirable, others objectionable in varying degree. The fishpond is, 
indeed, not a simple thing, but a very elaborate complex, the scien- 
tific unraveling of which is necessary before the best plans of pond 
management can be known. The unraveling of the complex can be 
accomplished eventually only by tracing particular threads, that is, 
by centering attention at one time upon a particular group or species 
of the inhabitants of the water. An instance of such special studies 
carried through to a point where helpful practical conclusions are 
derived is afforded by the investigation of water beetles conducted at 
the Fairport station. 

Dr. C. B. Wilson has made a comprehensive study of the role beetles 
play in pondfish culture. He has found that larvee and adults of 
the three beetle genera, Hydrophilus, Dytiscus, and Cybister, destroy 
small fish under normal conditions. The larve of Dineutes are 
known to have killed and eaten fish fry under certain abnormal con- 
ditions. The larve of three other genera (Acilius, Graphoderes, and 
Hydrocharis) are suspected of being capable of committing similar 
depredation. 

On the other hand, both beetle larvee and adults are eaten freely 
by the young of nearly all our common food and game fishes after 
the latter attain a length of 25 to 40 millimeters. This is just as true 
of the seven genera mentioned above as of the others that are 
harmless. 

Practically speaking, only the young fish of the year are menaced 
by beetles. Fish a year or more old are large enough to feed on the 
beetles and are almost never attacked by the latter. Consequently 
beetles are really harmful only in breeding ponds, and even in those 
places, as everywhere else, they contribute materially to the available 
food supply for the fish. 

Adult beetles migrate and travel so constantly that every fishpond 
is sure to be stocked with them as soon as it 1s completed, and yet 
the beetles of two ponds side by side are likely to differ radically in 
numbers and variety. If they occasion trouble in one pond, the 
temporary removal of the fish to another pond will usually prove an 
effectual remedy. Beetles may also be kept in check by abruptly 
raising and lowering the water in the pond at intervals of a week 
or 10 days during their breeding season in July and August. 

STUDIES OF SALMONIDA: IN RELATION TO FISH CULTURE. 

In a previous report reference in detail was made to the investi- 
gations by Dr. W. C. Kendall of rainbow and steelhead trout and 

. of some hitherto unrecognized anatomical characters of trout which 
seemed to have a direct bearing upon fish-cultural practices. It is 
worthy of note that the results of the latter investigation were deemed 
of such value by independent persons that the report upon them was 



PROGRESS IN BIOLOGICAL INQUIRIES, 1921. D1 

awarded a prize by the American Fisheries Society as the most 
important contribution in the application of biological science to the 
advancement of fish culture. A series of practic al < experiments based 
upon these results was conducted during the winter at one of the 
fish-cultural stations of the Bureau. Just before the close of the 
year they were transferred to another station where more ‘adequate 
facilities were available, and it is planned to continue them during 
the coming fiscal year that definite results may be obtained. 

PIINNOWS IN RELATION: TO FISH CULTURE. 

The smaller members of the minnow family are important to fish 
culture since they represent a primary source of food for more than 
20 of the larger food and game fishes. The success of the introduc- 
tion of game fish into streams or ponds necessarily depends to no 
small extent upon the suitability of the stream or pond for the sup- 
port of minnows. Hence the budget of knowledge requisite for 
efficient fish culture includes information reearding the food and 
other requirements of minnows. Therefore, while the study of min- 
nows by C. M. Breder and D. R. Crawford, scientific assistants, was 
conducted almost entirely outside of office hours and represents a by- 
product as it were, the results gained are of practical value. 

They studied six common species in the vicinity of the District of 
Columbia ; chub minnow, Semotilus bullaris,; red-bellied dace, Leucis- 
cus vandorsalis; Notropis procne; shiner or red fin, Votropis cor- 
nutus, black-nosed dace, Rhinichthys atronasus; cutlip, roglossum 
maxillingua. All were found to be predominantly carnivorous, in- 
sects forming the bull of the food taken, although two species, 
Notropis procne and Exoglossum marillingua, consumed much vege- 
table matter. Various worms, filamentous ales, and diatoms entered 
into the food in considerable quantities. These minnows are, there- 
fore, in direct competition with the young of important game fish 
and may even prey upon the fry of them. ‘Tt is suggested, therefore, 
that if minnows are introduced into ponds as food for game fish, 
discretion should be exercised regarding the use of larger ‘and more 
rapidly growing minnows, such as the ¢ hub minnow and red fin, which 
may outstrip young trout in growth and under some circumstances 
become a menace rather than a benefit. 

In all cases the suitability of the introduction depends both upon 
the species of minnow and upon the species of fish which is to be 
fostered, as, well as upon other conditions prevailing in the water and 
upon the degree to which the various factors are under the control 
of the fish culturist.. Minnows seem to thrive best in streams or 
ponds where the banks bear overhanging vegetation that supports 
an abundance of insect life. Where this condition prevails there is 
probably less likelihood that the minnows will prey upon the eggs 
or young of other fishes. 

A NEW FORM OF POND OUTLET. 

Practical success in fish culture depends in no little measure upon 
economy in construction and operation of the pond and upon the 
convenience with which it can be drained for removal of brood stock 
or young, elimination of enemies, cleaning the bottom, or removing 
obnoxious plants. The concrete-box outlets commonly used are not 
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only expensive, but they are also frequently a subsequent source of 
annoyance, expense, and loss of fish, when damaged as the result of 
freezing and thawing. It is worthy of special comment, therefore, 
that H. L. Canfield, superintendent of fish culture at the Fisheries 
biological station, Fairport, Jowa, has devised a type of pond outlet 
which has been found, after long trial, to be both relatively inex- 
pensive of installation and convenient and enduring in operation. 
The Canfield L outlet, here described and illustrated, provides both 
for all ordinary overflow and for draining the pond as easily and 
quickly as with the concrete outlet. 

The outlet consists of two pieces of threaded pipe of required length screwed 
hand-tight into an elbow. When connected for service one pipe is joined to the 
dra nage line, and the other, the elbow acting as a hinge, becomes a movable 
standpipe, the raising and lowering of which controls the depth of the water 
in the pond. A pipe stop about 2 feet high is arranged back of the elbow to stay 
the standpipe from passing the center. 

Two or three cement blocks about 2 by 2 by 2 feet are set about the drainage 
line to anchor it and to give protection to the embankment against animals 
and water seepage leading into it along the line. These blocks serve also as 
couplings for the joining of the pipe to the drainage line and for other con- 
nections in the line as desired. When a kettle is used one block joins a side 
of it, anchoring the pipe connection with the drainage line and serving as a 
base for a walk support. A second block is placed about the drainage line 
approximately beneath the top and inside edge of the embankment. This is 
usually a drainage line connection block. If the drainage line passes entirely 
through the embankment a third block should be placed around it several feet 
into the embankment from the outside. 

The outlet screen consists of a half coupling (whole coupling if desired) .with 
a quarter-inch groove around it 2 inches below its top, to which is attached, 
by means of galvanized wire, a covered cylindrical screen of desired mesh, 1 
foot high. This is screwed to the outlet pipe. A cylindrical or square screen 
of large proportion may be installed about the standpipe if maximum screen 
area is needed, although for general use this will not be required. 

A cement kettle 12 by 6 by 1 feet set parallel to the embankment, and within 
this kettle a small kettle about 15 inches wide, 3 inches deep, and about 7 
feet long (long enough and wide enough to admit the standpipe with screen, 
when down level) are used at Fairport with the L outlet. The drainpipe 
enters the side of the main kettle about 6 inches from the elbow and 1 foot 
from the end. The bottom of the inner kettle is made level with the base 
of the outlet pipe when it is down level in position to drain, and provision is 
made for the removal of the elbow by cupping out the cement beneath it and 
filing the space with clay, to prevent the trapping of fish when the pond is 
drained. The main kettle has a slight rise from the inner kettle to the sides 
to provide drainage. 

A walk of 2-inch plank supported by 2 by 4 inch stringers is made to extend 
from the embankment to within a foot of the outlet screen, the stringers 
resting about 6 inches above the top of the outlet pipe when erect. This walk 
rests on two pipe supports which extend from the cement blocks in the drain- 
age line. 

The standpipe is chained to the sides of the outer walk support by a piece 
of galvanized pump chain the length of the distance the pipe travels. This 
chain passes through a loop eye in the post and is provided with a ring larger 
than the eye, so that the end of the chain can not be drawn through. By means 
of this chain the standpipe may be raised and lowered and the level of the 
water in the ponds adjusted and held as desired. An ordinary lock, or an iron 
bolt may be used to secure the chain in the loop. 

Malleable iron pipe is excellent material for the outlet, but ordinary black 
steel pipe is cheaper and gives good service. One piece of pipe of required 
length for the standpipe, threaded both ends, an elbow, and about 2 to 23 
feet of pipe threaded one end, to serve as connecting pipe with the drainage 
line, are all the materials required for the outlet. It is recommended, how- 
ever, that metal pipe be provided from the elbow well into the embankment 
for the better protection of the drainage line. Eight-inch pipe is recommended 
for ponds of 1 acre in area and proportionately smaller pipe for smaller ponds. 
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Fic. 2.—The Canfield pond outlet, end view. 
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It is well to paint the pipes with waterproof paint, and a mixture of graphite 
and oil is recommended for use in the elbow and coupling threads. Pipe 
threads should penetrate elbow 1 inch, hand screwed. When the drainage line 
is to be of terra cotta its joints should be sealed with cement throughout the 
line rather than laid partly open, as is sometimes done. 

The elbow and two pieces of threaded pipe comprising the outlet proper and 
modifications as to size and detail of the L outlet and appurtenances may 

be made to suit requirements and material available. If it is necessary to 
reduce expense, the kettles may be reduced or omitted entirel¥, but the installa- 
tion of a kettle, even though of small size, is recommended because of its use- 
fulness when drawing the pond and sorting the fish. The cement blocks, the 
chief use of which is to protect the outlet drainage line against water working 

an opening about it, and which also prevents animals such as crayfish and 
muskrats following it through the embankment, must not be omitted because 
without the blocks to protect and stay the drainage line leakage is certain to 
occur. The depth of these blocks should not be reduced, but in unfavorable 
soil may be increased to advantage. 

All surfaces over which embankments are to be laid should be plowed before 
the fill is commenced, so that the earth will bind satisfactorily, and all foreign 
matter such as brush, rock, etc., should be excluded from the fill dirt. 

The outlet is placed at the drain point and stayed as described, after which 
the fill is laid over it, the outlet being ready for service as soon as the fill is 
started. Pipe 4 to 6 inches in diameter is sufficiently large for ponds of less 
than 1 acre in area. It is always better to have the outlet pipe too large 
rather than too small. 
Many of the spiilways and outlets in general use give more or less trouble 

through leakage, and those of cement construction often freeze and crack, or 
settle and crack, causing serious trouble and considerable expense. Many of 
the outlets in use are built into the embankment, thereby weakening and sub- 
jecting the embankment to the danger of washouts. Loss of fishes often arises 
from screens below the water surface becoming damaged, and many outlets, 
when the pond is being drawn, have too much suction for the good of the little 
fish. These and other troubles have been eliminated in the L outlet, some 
favorable features of which are enumerated below: 

The action of the outlet is quick and easy. 
Leakage and freezing difficulties have been overcome. 

The outlet operating from the surface provides minimum suction, which 
works to the benefit of small fish. 

The screen is visible, therefore safe, and easily cleaned. 

The outlet does not weaken the pond embankment. 
The outlet may be assembled, installed, and maintained at low cost, and 

is so simple of construction that any “handy man” can build and install it. 

ERADICATION OF SOME OBJECTIONABLE PLANTS. 

The rank growth of cat-tails in ponds and lakes, particularly at 
fish-cultural stations, has often become a serious nuisance, causing a 
substantial reduction in the effective area of the pond. Hitherto 
there has been no inexpensive or practicable method of combating 
them, since removal by cutting alone is quite ineffectual. Superin- 
tendent Canfield has devised and demonstrated the efficacy of a 
method of elimination of these plants, based upon the necessity of 
areation through contact of the plant or its landward roots with 
the air. 

The water level in the pond is lowered below the limit of growth 
of the cat-tails, which should then be mowed as low as practicable. 
With spade or plow a ditch is made below the normal water line and 
between the cat-tails and the shore. The ditch must be sufficiently 
deep to sever the roots that connect the plants in the pond with the 
shore or with any plants that are allowed to remain above the ditch. 
In this way the air supply from the land roots is completely cut 
off. The pond should then be immediately flooded and the water 
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level continuously maintained above the stubble for a week or 10 
days, when the cat-tails will have been killed out. It is essential to 
flood the stubble immediately after mowing in order to get ahead of 
the rapid growth of the cat-tails. If in consequence of stored oxygen 
in the severed roots a few weakling shoots should appear above the 
water surface, they should be pulled out; when this is done a few 
times the plants will not reappear. 

STUDIES OF FISH DISEASE. 

The position of fish pathologist in the Bureau was vacant during 
the last half of the fiscal year, the last incumbent having left the 
service at the end of December after a year’s service. Some stucles 
of diseases and parasites were also conducted by other investigators 
principally in temporary employ. 

MORTALITY IN PIKE-PERCH EGGS. 

The great losses in the hatching of pike-perch eggs have made this 
phase of fish culture a ground of repeated inquiry, although as yet 
no investigation has been carried to a conclusion revealing the exact 
causes of the high death rate. Further observations during the past 
fiscal year were made by Dr. Franz Schrader, who inquired into the 
practices of handling fish and eggs and investigated the actual 
changes taking place within the abnormally developing eggs. His 
observations point to the conclusion that the original cause of ab- 
normal development and mortality of eggs is to be sought in physio- 
logical injuries sustained by the parent fish while held in captivity . 
before spawn can be taken. The penning of fishes prior to spawning 
is a practice of long standing in the artificial propagation of pike 
perch and other species of fish. Some species withstand the confine- 
ment very well, while others manifest such ill-effects as hardening 
of ovaries, wateriness of milt, and low percentage of hatched fry— 
in short, degeneration of eggs and sperms. The general inference of 
the investigator finds some confirmation in the investigations re- 
ported in the next paragraph and also in the experiences of several 
superintendents who have observed that the mortality of pike-perch 
eggs is proportional to the length of time the fish have been retained 
in pens, and conversely, that the percentage of hatch is greater in 
the case of eggs from fish stripped as taken from the nets than in the 
case of eggs taken from fish that have been held in pens. 

ABNORMAL CONDITIONS OF FISH OVARIES. 

Dr. Schrader also conducted inquiries into ovarial conditions in 
fishes with the purpose of throwing light upon various difficulties 
arising in hatcheries, including the loss of spawning fishes, ovarian 
diseases, and failure of fertilized eggs to hatch, troubles which 
possibly have some relation to abnormal conditions of confinement, 
handling, or stripping. Observations were made upon developing 
immature eggs of the scup, the retention of eggs beyond the normal 
eriod of spawning, the reabsorption of retained eggs, and the 

Rididteninie of ovaries. Abnormally retained eggs show signs of 
degeneration in course of one or two weeks. Reabsorption takes 
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place through invading cells, but is not always successfully accom- 
plished; it apparently makes a demand upon the body of the fish, 
which, if excessive, may lead to death. 

DISEASE OF RESCUED FISH. 

Dr. H. 8. Davis, temporary investigator at the Fairport biological 
station, has found that a high mortality may occur among rescued 
fishes immediately after the handling incident to rescue operations. 
This heavy death rate is especially characteristic of the crappies, 
buffalofish, and bluegills, when taken in warm weather, the first- 
named species being the weakest. While the mortality may be 
founded in part upon “shock” sustained during the seining and 
handling operations, it is due more directly to bacterial infection 
following slight injuries and gaining headway from the weakened 
condition of the fish. Immersion for one minute in a solution of 
copper sulphate in 1 to 1,000 dilution reduces the loss among rescued 
fishes to a minimum. 

In certain experiments 75 to 100 per cent of the crappies rescued 
from inland sloughs and untreated were lost through death. Under 
similar conditions, except for a one-minute treatment with 1/1,000 
copper-sulphate solution after the fish were allowed to remain a 
short time in fresh clean water, this experimental loss was reduced 
to 30 or 40 per cent. The necessity and practicability of the treat- 
ment depend upon the conditions attending work in particular fields 
and at particular times. It is believed that frequent tests should be 
made in connection with rescue operations and the prophylactic 
measures taken wherever a substantial mortality rate is to be ex- 
pected. Dipping in a simple disinfectant can not be very expensive 
and will be worth while if it will increase appreciably the percent- 
age of survivors. 

Dr. Davis’s experiments not only point out the possibilities of loss 
and the means of prevention, but they also emphasize the necessity 
for great care in handling rescued fish. Rough methods, including 
the throwing of fishes into receptacles and the abrasion of the fishes’ 
bodies by seines, hands, or débris are the main causes of a high 
death rate. 

PARASITIC. FLATWORMS OF FRESH-WATER FISHES. 

The parasitic flatworms which infest the body surface and gills of 
fishes (ectoparasites) may be more of a nuisance to fish culture in 
ponds, tanks, or aquaria than those which live within the body of the 
fish. The endoparasites generally can not complete the life cycle 
without passing different stages in two or more hosts, which are 
likely to be animals of widely different groups. Therefore, as re- 
gards these parasites, fish can not directly infect fish. With external 
parasites it 1s otherwise; there being no alternation of hosts, infec- 
tion may proceed from fish to fish and thus multiply in such abun- 
dance as to cause extreme weakness or death of the fish. Such a 
parasite is Gyrodactylus fairporti, a new species described by Dr. 
H. J. Van Cleave from bullhead and carp of certain ponds at the 
Fairport (Iowa) station. These flatworms are very small, usually 
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less than half a millimeter in length, and so translucent that one 
may easily overlook them, 

Some bullheads removed from a quarry pond near the Mississippi 
River died within 24 hours after being placed in an aquarium of 
running water. The early death of these usually most hardy fish 
could be explained only on the supposition that their vitality had 
been greatly diminished by the small and abundant trematodes 
(Gyrodactylus) seattered over the entire surface of the body. Pos- 
sibly many fish in the river are unfavorably affected by these worms. 

Dr. Van Cleave found a species of another genus of parasitic flat- 
worms upon the gills of sunfish, black bass, and channel catfish, but 
it is believed that worms of this genus (Ancyrocephalus) do not 
cause dangerous infestations. 

Very little study has been devoted to the ectoparasitic flatworms 
on this continent, and previously but four species have been reported 
from fresh-water fishes. Much attention has been given them in 
connection with fish culture in Europe. Treatments which European 
writers have recommended are: (1) A one-fourth of 1 per cent solu- 
tion of salicylic acid, in which the fish remains half an hour (Hiibner) ; 
and (2) a solution of 1 part of potassium permanganate to 100,000 
parts of water. The treatments may require modification for our 
species of fish and of parasites. 

Dr. Van Cleave has also described a new genus of trematodes based 
upon specimens taken from the white bass, occus chrysops, collected 
in Iowa, Illinois, and Minnesota. The parasites were found only in 
the digestive tract and at present are ascribed no economic signifi- 
cance. The parasites are not found in Morone interrupta, although 
that species is a close relative of the white bass. He finds, indeed, 
that the trematode parasites of the yellow bass are entirely distinet 
from those of the white bass, although the two related species display 
marked similarity in range, local “preference, feeding habits, and 
food. 

TREATMENT OF ICHTHYOPHTHIRIUS DISEASE. 

One of the most troublesome external parasitic affections of fresh- 
water fishes in aquaria and ponds is due to a microscopic protozoan 
(Ichthyophthirius), which becomes embedded in the skin and sets 
up a violent irritation. H. L. Canfield, superintendent of fish culture 
at the Fairport station, who has conducted experiments in the treat- 
ment of channel catfish heavily infected with the protozoan parasite, 
reports that commercial carbonate of soda in the form of sal soda 
(washing soda) is effective in alleviating the trouble. 
Using a receptacle other than metal to hold the solution, 150 g. of 

sal soda are placed in 4,000 ec. c. of water, in which solution the affected 
fish are dipped. The diseased fish are held in troughs of lively run- 
ning water, which aids in the treatment and facilitates handling. 
Before each treatment the fish are forced to the lower half of the 
trough, where they are separated from the upper half by means of a 
cross screen. The diseased fish are caught in a hand net, immersed in 
the solution until they show signs of discomfort (darting about), and 
then placed in the fresh water at the upper end of the trough. This 
process is continued until a material reduction in parasites is noticed 
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(usually about six days), after which the treatment is given once a 
day for about 10 days, which is usually sufficient to rid the fish of the 
parasites. 

‘The effect of the sal-soda solution is to cause the parasites to shrink 
and wrinkle as they die. It is apparent that the solution kills 
the free swimmers, the young just attached to the fish, and all but the 
larger and more thoroughly embedded parasites. These last leave the 
fish in the natural process of development, and their offspring are 
killed with others after they attack the fish and before they attain 
their maturity. Thus in time the parasites are entirely exterminated. 

The channel catfish were fed, as usual, ground liver three times a 
day while the treatment was in progress, and the usual care was given 
the fish and troughs as to cleanliness. 

OCEANOGRAPHIC AND LIMNOLOGICAL STUDIES. 

INVESTIGATIONS IN THE ATLANTIC. 

Because of deficiency in funds and personnel the A/datross has not 
been at sea during the year. 

Some brief cruises to complete the field work of the hydrographic 
and biological survey of the Gulf of Maine were made by the small 
Fisheries steamer Haler ‘yon under the direction of Dr. H. B. Bigelow. 
The preparation of the report upon all the data gathered at different 
times during a period of years is now in progress, although its com- 
pletion has been delayed by the death of William W. Welsh, who was 
giving special attention to the portion of the report dealing with the 
occurrence, distribution, and life histories of the fishes. 

By joint action of the Governments of the United States, Canada, 
and Newfoundland there has been formed during the year an Interna- 
tional Committee on Marine Fishery Investigations, with the object 
of hemes about a better correlation of the activities of the several 
Governments in fishery investigations in which two or more of the 
countries are directly inter ested. Knowledge of the cod and the con- 
ditions of its perpetual conservation, for example, possesses the same 
interest to Canada and Newfoundland as to the United States. No 
formal cooperative effort is contemplated, but it is believed that 
progress will be attained more rapidly and economically by regular 
interchange of data-and counsel than by entirely detached endeavor 
on the part of each nation. The members of the committee are as 
follows: For Canada, Mr. William A. Found, Assistant Deputy 
Minister of Fisheries; Dr. A. G. Huntsman, member of the Biological 
Board of Canada, and Mr. Loring C. Christie, legal adviser, Depart- 
ment of External Affairs, Ottawa; for Newfoundland, Mr. D. James 
Davies, chemist to the Newfoundland Government; for the United 
States, Dr. H. F. Moore, Deputy Commissioner of Fisheries, Dr. R. BE. 
C oker, assistant in charge, scientific inquiry, Bureau of Fisheries, and 
Dr. H. B. Bigelow, consulting oceanographer, Bureau of Fisheries. 

The first meeting of the committee was held in Montreal, June 23, 
1920, when, after full discussion, a greement was reached as "to corre- 
lation and interchange of statistical data with regard to particular 
fishes, uniformity in methods of plankton study, ‘and concentration 
of attention upon certain species. 
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SURVEY OF CHESAPEAKE BAY. 

The biological and hydrographic survey of Chesapeake Bay has 
been continued by Dr. R. P. Cowles, tempor ary investigator, during 
the past year, and a large series of data on salinity, tempet rature, cur- 
rent velocity, and current direction has been accumul: ited, together 
with qualitative and quantitative collections of plankton, bottom 
samples, and many specimens of the larger animals and plants. The 
observations made and samples collected have not been confined 
merely to the surface nor to the bottom but have been obtained at 
definite depths, equal intervals apart, from the surface to the bottom. 
Probably the most valuable characteristic of the work is the fact that 
the observations have been made about every sixth week during the 
year at fixed stations arranged in lines across the bay, these lines be- 
ing so placed as to adequ: itely cover the bay from the region of Bal- 
timore to the Capes. The Fisheries steamer Fish Hawk has been 
employed in the work on the bay. 

During the year preliminary work has been undertaken to deter- 
mine the hydrogen i ion concentration of the sea water by colorimetry. 
This method has now been perfected, and the tests made on the so- 
called 24-hour stations, where observations are taken every 13 hours 
at definite intervals from the surface to the bottom for a period of 
24 hours, have shown some very interesting conditions. 

The coming year will be devoted to working over the data and 
material, with possibly an occasional cruise on the bay to collect in- 
formation that may be lacking. The general purpose of the inves- 
tigation is to gather and record the data that are necessary for the 
interpretation of the seasonal and irregular movements of fishes, for 
the solution of practical problems that arise from time to time 
regarding fish and shellfish, and for the conservation and development 
of the important fisheries of the bay. 

This general survey is being supplemented by a special investiga- 
tion of fishes of the Chesapeake Bay, conducted by S. F. Hildebr and 
and W. C. Schroeder. While many fishes, especially the younger 
examples of several species, have been collected in connection with 
the general survey, the supplemental field work on fishes was under- 
taken only in the last months of the fiscal year. 

SURVEY OF SELECTED AREAS IN MISSISSIPPI RIVER. 

In an investigation to determine the distribution of fresh-water 
mussels, Dr. A. D. Howard made a somewhat detailed study of the 
entire bottom in a portion of the Mississippi River, the area selected 
being 3 miles in length and situated in Andalusia Chute, one of the 
channels of the river in the vicinity of Fairport, Iowa. The river in 
this section is comparatively straight and of rather uniform char- 
acter as to gradient and depth, passing over soil of clay, sand, and 
sedimentary rock (mostly limestone). 

The life on the bottom was found to have a rather definite dis- 
tribution with reference to physiographic features of the river. In 
general it was restricted to a zone 200 feet wide along each shore. 
Where islands occurred a narrower zone was found along the shores 
of the islands. The distribution had apparently no partic ular rela- 
tion to depth of water, for the middle area of the stream (about 500 
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feet wide) was not deeper than the 200-foot strips alongshore. The 
zones near shore are by no means equally productive throughout, the 
more densely populated portions manifesting definite relations to the 
position of the channel and to other features sof the stream, especially 
those that affect the stability of the bottom. Productive areas usually 
occur in parts of the shore strips that are bathed by the current, or 
where the channel approaches the shore. Character of bottom soil is 
a significant feature, but this is often controlled by current, topog- 
raphy, and other conditions. 
Keokuk Lake, formed in the Mississippi River above the dam at 

Keokuk, has been examined some years after its formation to de- 
termine some of the effects of the changed conditions. A report of 
the observations is in process of preparation, 

STUDIES OF INLAND LAKES. 

The Bureau has continued to cooperate with the Geological and 
Natural History Survey of Wisconsin in biological and chemical in- 
vestigations directed at the fundamental problems of the capacity of 
inclosed waters for support of fish life. As has hitherto been stated, 
the Bureau bears only a relatively small proportion of the expense of 
the investigation. Substantial progress has been made, as is indicated 
by the following outline submitted by President Edward A. Birge 
and Chancey Juday representing the State Survey: 

1. The bulletin dealing with the quantity and chemical composition of the 
plankton of the lakes situated in the vicinity of Madison is now ready for the 
press. During this investigation 481 observations have been made on the net 
plankton and 182 on the nannoplankton of these lakes, making a total of 663 
eatches. These catches were combined into 374 samples for the chemical 
analyses. About 2,500 separate chemical and ash determinations have been 
made on these samples and 52 samples of special material obtained during the: 
progress of this work. 

The quantity of dry organic matter in the total plankton of Lake Mendota 
(net plankton plus nannoplankton) varied from a minimum of 230 pounds per 
acre in February to a maximum of 521 pounds per acre in December in the area 
situated within the 20-meter contour line. When the surface of the entire lake 
and the volume are taken into account the range is from 126 pounds per acre 
in February to 256 pounds in December. The live weight of the organic matter 
is 10 times as much as the dry weight. 

Of the dry organic matter an average of 44.5 per cent consisted of crude 
protein, 7.5 per cent ether extract, and 5.8 per cent crude fiber, leaving 42.7 per 
cent to be designated as nitrogen free extract (chiefly carbohydrates). The 
pentosans were the only carbohydrates studied, and they constituted an average 
of 4.6 per cent of the organic matter. 

Lakes Monona and Waubesa yielded larger quantities of total plankton. The 
amount in the former varied from a minimum of 276 pounds per acre in July to 
a maximum of 1,063 pounds of dry organic matter in October in the area 
bounded by the 20-meter contour. For the entire lake the range was from 111 
pounds to 426 pounds per acre of surface. The maximum crop of plankton in 
Lake Waubesa yielded 862 pounds of dry organic matter per acre in the area 
bounded by the 10-meter contour, or 415 pounds per acre for the entire lake; 
the average for 16 samples is 216 pounds of dry organic matter per acre. 

The dry organic matter in the total plankton of Lake Monona contained 57.5. 
per cent of crude protein, 4.8 per cent of ether extract, 4.7 per cent of pen- 
tosans, and 4.4 per cent of crude fiber. The total plankton of Lake Waubesa 
yielded an average of 48.6 per cent of crude protein, 4.6 per cent of ether ex- 
tract, 5.8 per cent of pentosans, and 4.4 per cent of crude fiber. 

2. Mr. Wilson’s numerical results for the bacteria of Lake Mendota show 
that the average number from surface to bottom in 23.5 meters of water was 
3,000 per ¢c. c. of water in July and August, 1919; in the following autumn and 
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winter the number fell to 1,500 per ¢c. ec. In the spring and early summer of 
1920 the number rose steadily to a maximum average of about 30,000 per ce. ¢. 
from the latter part of June to the end of August. During the autumn and 
early winter the number gradually declined to an average of 2,000 bacteria per 
ec. ec. of water. 

Many of the bacteria represent chromogenic forms, and various colors are 
found in the plate cultures. There seem to be some denitrifying individuals 
present, but conclusive evidence of the presence of lime-precipitating forms 
has not been obtained yet. The average size of these bacteria has been obtained 
so that it will be possible to estimate their live weight and dry weight as well 
as the organic matter in them. 

38. Several reports are now in press in the Transactions of the Wisconsin 
Academy which deal with investigations in which the Bureau of Fisheries has 

cooperated. The following may be listed here: “A survey of the larger aquatic 
plants of Lake Mendota,” by R. H. Denniston; “ A quantitative study of the 

larger aquatic plants of Lake Mendota,” by H. W. Rickett; “A quantitative 
study of the bottom fauna in the deeper water of Lake Mendota,” by C. Juday. 

Some chemical analyses of the larger aquatic plants from Lake Mendota 
have also been made, but this has been done independently by the Wisconsin 
Survey. 

4. Various analyses have shown that the quantity of organic nitrogen in the 
lake water itself amounts to five or six times as much as that in the total 
plankton, and Dr. Schuette has been trying to work out a method for the 
determination of this dissolved organic nitrogen which will give results that 
are more satisfactory than the present methods of nitrogen determination. 
The quantities are so small that the methods now used by chemists do not 
always give consistent results. So far no other method has been found which 
will give better results than the standard methods. 

AGAR-AGAR AND OTHER GELATINS FROM SEAWEED. 

It is obviously unfortunate that the United States should be de- 
pendent upon other countries for its supply of a vital necessity. 
Agar-agar is the commercial name applied to a gelatinous product 
which has been imported from Japan, China, and other places, the 
importations in 1919 amounting to nearly half a million dollars. 
The importance of the material is not, however, measured by its 
strictly commercial value. While it is used in making food and 
confections, agar-agar is primarily important because it is a necessary 
medium for bacteriological work, and is therefore essential to medi- 
cal laboratories and hospitals. It is a requisite for certain industries, 
for the maintenance of health, and for national security. 
Marine alge or seaweed have long been used in this country for 

the preparation of gelatins for particular purposes, but only the 
recent investigations, conducted for the Bureau by Dr. Irving A. 
Field,® have revealed the fact that we have possible sources of supply 
for the most valuable gelatin of all in certain species of seaweed on 
the west coast. In the report for the preceding year reference was 
made to Dr. Field’s preparation of a gelatin suitable for use in pre- 
serving fish, and to experiments in producing a substitute for agar 
from Atlantic coast geaweed. These experiments were not successful, 
but it was later ascertained that at least one species of the west coast 
yields agar of the best quality. Agar prepared by Dr. Field and 
tested at the Army Medical School in Washington was pronounced 
equal or superior to the imported agar. Another species yielded a 
product apparently of like quality. The investigation should be 
followed by a field survey for the purpose of definitely locating the 

8 Wield, I. A.: Sources, Preparation, and Properties of Some Algal Gelatines. Bureau 
of Fisheries, Eco-tomic Circular No, 51, issued Oct. 10. 1921, 7 p. Washington. 
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sources of supply. It was a serious misfortune that Dr. Field died 
shortly after completing and reporting upon his laboratory in- 
vestigations. 

THE OYSTER. 

INVESTIGATIONS OF OYSTER CULTURE. 

The investigation of oyster problems of Great South Bay and 
Long Island Sound was continued accor ding to the general plan of 
the year before. The work was begun by Dr. E. P. Churchill, as- 
sisted by J. S. Gutsell, but Dr. Churchill left the service in August 
and thereafter Mr. Gutsell continued it alone. Quantitative collec- 
tions and studies were made with the aid of the pumping equipment 
and selective screens developed by the Bureau investigators. 

At Great South Bay the plan comprised chiefly an intensive study 
of the distribution, life, and setting of the oyster larve. At fixed 
stations located over a considerable area of the best oyster @ erounds 
in the bay quantitative collections were made as in 1919. ‘In that 
year it had been found that certain of these stations were almost uni- 
formly superior to others in their yield of larve, and that the set 
at these stations was correspondingly more abundant. The work in 
1920 was planned to check up and enlarge on this evidence, to see if 
the general distribution of larvee was much the same year after year. 
Addition to our knowledge in other aspects was, of course, to be in- 
cluded. 

Unfortunately the season was a poor one. Oyster larve until 
after mid-July occurred scatteringly, at best in small numbers. The 
conditions indicated a very light set indeed. The one station which 
showed decided superiority was not located over oyster beds and 
offered no opportunity of determining a set. A return visit with 
inadequate apparatus late in August showed young oyster larvee in 
apparently fair abundance and indicated an unusually late spawning 
and a possible late set. 

In accordance with the scarcity of larve, a very light set was 
found in the fall; and corresponding apparently to the late spawn- 
ing, a set was found in the spring which had not attained sufficient 
size in the fall to be noticeable. In general these sets were so hght 
as to be commercial only to the extent of having sufficient value. to 
repay shifting. 

Thus support was given the hypothesis that a relation can be 
found between the observable abundance of larve and the amount 
of set, and that consequently a scarcity of larvee indicates that the 
great expense of “shelling” should be avoided. 

In Long Island Sound, where the oysters spawn later than in 
Great South Bay, the work was curtailed by the reduced personnel 
and was limited chiefly to the region between Milford and Bridge- 
port. Collecting was poor indeed except for a time in August, 
when moderate numbers of larve were obtained, particularly about 
Bridgeport. Something of a set was later reported there. Thus in the 
Sound, as in Great South Bay, there was little opportunity that season 
to obtain other than negative evidence as to the relation of the occur- 
rence of oyster larvee and the abundance and location of set. 
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The study, made in cooperation with the Bureau of Chemistry, 
of the trade-waste problem in its relation to oyster culture was 
continued. Before he left the Bureau Dr. Churchill performed 
experiments with various dilutions of standard solutions of chemi- 
cals known to occur in or to be discharged into water near oyster 
beds. He found the larve very sensitive, certain chemicals being 
fatal even in great dilutions. In Bridgeport Harbor late in the 
season samples were collected for the determination of the distribu- 
tion of injurious wastes, particularly the heavy metals. As a result 
of the study of this harbor and of the efforts of the two bureaus, 
the company, which discharged much the greatest amounts of copper, 
was persuaded to install an electrolytic recovery process, which has 
given great promise both as a money saver and as a means of im- 
proving harbor conditions. 

In June, 1921, the spawning of oysters in Great South Bay has 
been found to begin in earnest almost a month earlier than in pre- 
vious years of our experience and to occur at decidedly lower tem- 
peratures. The work is being so carried on as to check up the data 
obtained in 1919, and already the larvee have been found to be much 
more widely distributed in good numbers. In addition, as oppor- 
tunity permits, data are being gathered to test out the hypothesis 
advanced by Dr. T. C. Nelson that oyster larve of the larger sizes 
keep from being washed to sea by sinking with the ebb tide and 
rising with the flood. 

The study of the development and distribution of the larve is 
of interest to local oystermen and has, it is believed, influenced 
them in determining the times, places, and extent of planting shells 
for set. The immediate purpose of the Bureau, it must be under- 
stood, is to determine the possibilities of the method of larve survey 
in obtaining best results and effecting economies in planting and in 
the prevention of costly wastes from planting in seasons when a set 
is not obtainable. Once a satisfactory demonstration is obtained, 
the method can be appiied in other localities as well as at the places 
where the experiments have been conducted. 

EFFECT OF POLLUTIONS UPON PROPAGATION OF OYSTERS. 

Pollutions may affect oyster eggs and larva, either directly, by the 
toxic effect of certain chemicals upon the young oysters, or indirectly, 
through the exhaustion of the oxygen supply and partial or com- 
plete suffocation of the larvee. The latter aspect of the problem was 
given attention by Dr. P. H. Mitchell, director of the Woods Hole 
(Mass.) Fisheries laboratory. 

In experiments on the effect of oxygen deprivation on oyster larve 
Dr. Mitchell found that while the embryos are sensitive to dimin- 
ished oxygen supply a number of factors affect the lower limit of the 
oxygen content of water compatible with life of the larva. The 
factors noted were: (a) The previous history of the eggs from which 
the larvee were hatched, for example, ripeness at the time of artificial 
fertilization and previous exposure to pollution; (6) the age of the 
larvee; (¢) the carbon-dioxide content of the water; (7) the hydro- 
gen ion concentration of the water; and (e) the temperature. 

Development of a satisfactory technique for handling such un- 
‘usually- sensitive and perishable material as oyster larvae, in the. 
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manipulations required for this experiment, consumed much time. 
Consequently the end of the breeding season for oysters came before 
there was opportunity to work out the relations of all these factors 
in an entirely quantitative manner. 

Results may be summarized as follows: 
With regard to the condition of the eggs, it was observed that 

embryos from eggs of which 50 per cent or more developed quickly 
to a free swimming stage withstood deprivation of oxygen better 
than those from eggs of which only a small proportion developed. 

With respect to age, it appeared that younger larve endured com- 
parative oxygen deprivation slightly longer than older ones, but the 
experiments were not conclusive. 

Tt was found that embryos show some effect of oxygen lack in 
water containing 25 per cent of saturation of oxygen at 24° C.and a 
markedly increased mortality in 10 per cent of saturation. Killing 
time varied from 12 to 30 hours according to extent of oxygen de- 
pletion. At 28 to 30° C. embryos die much more rapidly from oxygen 
starvation than at 22 to 24° C. . 

Carbon dioxide seems to have a toxic effect other than that due to 
hydrogen ion concentration. Embryos died earlier in water con- 
taining sufficient oxygen but excessive CO, than in water of the same 
oxygen content and with the same Py obtained by adding lactic acid. 

Investigation of the effect of pollution on satisfactory development 
of eggs in gonads was also conducted. Results showed that from 
oysters, kept 7 to 10 days in water polluted so as to markedly lower 
its oxygen content, only an abnormally small proportion of eggs 
could be made to develop after artificial fertilization, conducted ac- 
cording to standardized technique, and that the embryos so obtained 
did not develop as far as controls. 
An incidental observation proved of considerable interest. Oysters 

which had been in cold storage 24 days for the purpose of studying 
greening were found to have very full gonads. Eggs fertilized with 
sperm from some of the same lot of oysters developed satisfactorily, 
and many of the embryos reached the primitive shell stage. Some 
of them, indeed, were used in oxygen-requirement tests. 

Observations on the cause of copper greening confirmed previous 
conclusions by showing that not only the amount of copper obtain- 
able by the oysters, but also conditions of habitat determine whether 
or not visible green spots occur. Marked appearance of greenness 
after one or more weeks in cold storage was observed. It has been 
twice noted that with gonads filled a smaller proportion of oysters 
become green during storage than in other conditions. ‘Two-year- 
old spent oysters, set and reared in Wareham River, did not become 
green during four weeks in cold storage. This is in contrast to 
oysters which at some time during their previous history have been 
in waters known to produce greenness (near Bridgeport and New 
Haven). 

Experiments both in the laboratory and in the field indicated a 
positive influence of diminished oxygen supply in causing the ap- 
pearance of green spots. Repeated observations of marked greening 
of oysters in polluted tanks of sea water were also made, thus con- 
firming the similar results obtained during the previous summer in 
the Seekonk River. 
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FRESH-WATER MUSSELS. 

PROPAGATION OF MUSSELS. 

The Fisheries biological station at Fairport, Lowa, continued its 
practical propagation of fresh-water mussels in the Mississippi drain- 
age at Lake Pepin and Lake Pokegama, Minn.; at New Boston, Oqu- 
awka, and Dallas City, Ill.; at Fairport, Iowa; at Hannibal and 
Clarksville, Mo.; and in cooperation with rescue crews along the 
Mississippi in Wisconsin and Minnesota. The total number of glo- 
chidia infected upon fish and liberated in public waters during the 
year was approximately 648,445,000, including 478,705,000 infected 
-upon rescued fish by cooperative agents working in connection. with 
rescue crews of the division of fish culture. 

With a view to demonstrating the possibilities of mussel propaga- 
tion in connection with the rescuing of food fishes, the National Asso- 
ciation of Button Manufacturers offered to cooperate with the Bureau 
by providing men to accompany each rescue crew on the upper river 
and to inoculate all fishes with the glochidia of the Lake Pepin 
mucket, the most important of the local mussels. Seven agents of 
the button manufacturers cooperated with seven crews working under 
the direction of Supt. Culler, of the Homer (Minn.) station, and dur- 
ing October and November inoculated nearly 6,000,000 fish with 
glochidia. 

The localities in which the work was done and the number of fish 
subjected to infection in each locality were as follows: 

Teiy assay Le Wel Soe ee a ee ee ee eS 2, 025, 200 
(GSTNONG, AWARD Se te ee ee ee 1, 214, 900 
Tere arc eS VC eee Se ee ee See ee ee eee 907, 340 
EG Uimueine Gaiaye en IS ee te 8A ee De ee 86, 510 
INOUE eeGnesor Wowie = ts ee ees 2 676, 100 
SCE vires Owl ee ee A he ee es A ee Ses 931, 500 

DS oni eee eee eee A ON OAT DDO 

Material cooperation of this nature by an association of business 
men is a source of gratification to the Bureau, not only as evidence of 
a cordial spirit, but as evidence of faith in the practical value of the 
service rendered in the propagation of river mussels. 

PROTECTION OF MUSSELS. 

A prominent feature of the work of the Fairport station for sev- 
eral years has been the part which it has played in bringing about 
a strong sentiment for the protection of fresh-water mussels and 
the cooperation it has extended to the several States in giving aid, 
when solicited, in selecting the areas for closure to mussel fishing. 
Additional closures of streams or parts of streams has followed the 
beginning made in the past by Minnesota and Wisconsin. Minne- 
sota in April closed for a period of five years parts of the Minnesota 
River, and the entire Cannon and Straight Rivers. Iowa, in the 
same month, closed for a similar period parts of the Iowa, Cedar, 
and Des Moines Rivers, and the entire Shellrock River. 
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MUSSEL SURVEY IN UPPER MISSISSIPPI RIVER. 

During the months of July and August, 1920, the Bureau of 
Fisheries made a study and appraisal of the mussel resources in a 
portion of the upper Mississippi River, beginning at a point about 
5 miles above Red Wing, Minn., and extending down through Lake 
Pepin, a distance of about 80 miles, to Lamoille, Minn. The work 
was undertaken with reference to recent administrative action on 
the part of the States of Wisconsin and Minnesota providing for 
the closure .of certain areas for the protection of the fresh-water 
mussels while permitting the fishery to continue in alternate open 
areas. The data acquired in this investigation are expected to estab- 
lish a basis for comparison of conditions before and after a period 
of protection. The investigation was conducted under the Fair- 
port biological station by Dr. N. M. Grier, with two assistants. Ob- 
servations were made in five open and five closed areas. 
Many data were secured regarding the depletion of formerly pro- 

ductive areas of mussel fishery, the diminution in abundance of 
mussels in different beds being attributed variously to the indirect 
effects of the construction of wing dams as aids to navigation, to 
excessive fishery, and perhaps in some cases to the dumping of rub- 
bish in the river in the vicinity of cities. 

The information gained will serve also as ay aid to the Bureau 
in the conduct of mussel propagation for the rehabilitation of de- 
pleted and protected areas. 

EXPERIMENTS RELATING TO MUSSEL PROPAGATION. 

Experiments in retaining in inclosures fish artificially infected 
with glochidia of the Lake Pepin mucket, Lampsilis luteola, have 
been continued in Lake Pepin by Roy S. Corwin, scientific assistant. 
It was found in certain experiments that pike perch infected as late 
as August 19 carried glochidia until the following May, and that 
mussels during the second year of growth will thrive in an inclosure 
with a density of 18 mussels to the square foot. Third-year mussels 
with eight to the square foot flourished and showed an average in- 
crease in length of more than 100 per cent in one year. 

Artificial infections of the Lake Pepin mucket on pike perch re- 
tained in a fine-meshed inclosure in the lake yielded an average of 
833 juvenile mussels per fish. Assuming that these fish bore the 
usual infection of about 3,000 glochidia per fish, the yield of young 
mussels was 27.4 per cent. This is a much higher percentage than 
has ever been assumed to result from practical operations in artifi- 
cial propagation of mussels. 

Dr. L. B. Arey continued his study of the encystment of the 
glochidia of the fresh-water mussel. It has been established that 
the tactile response of the glochidium alone is adequate to insure 
attachment. The view that glochidia regularly attached to the host 
through a chemica! activation by blood, derived from gill hemor- 
rhages, appears to be untenable. Cyst formation is not initiated or 
controlled by any vital influence of the glochidium. It has been 
induced by the application of tiny metallic clips to a gill filament. 
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INVESTIGATIONS IN THE KENTUCKY RIVER. 

Prior to 1919 the Kentucky River was an unworked and practically 

unknown mussel stream. In the summer and autumn of 1919 and the 

summer of 1920 the upper part of the river was investigated by 

Ernest Danglade, temporary assistant. Preliminary tests were made 

in the summer of 1919 which indicated that good marketable shells 

were to be found in the headwaters, and encouragement was offered 

to various people who had expressed a desire to engage in mussel 

fishing. As a result, by the middle of July, 1919, two mussel camps 

were established in the upper courses. 
The river was examined from near its source down to Beattyville, 

Ky., below which place the stream contains many locks and dams and 

is unsuitable for mussel fishing. In the upper parts of the stream, 

in the north and middle forks, numerous but small beds were en- 

countered. Fourteen were investigated and are described in some 

detail in a report on file with the Bureau. Forty species of mussels 

were obtained, of which 22 have commercial value, the mucket being 

the most important. Upper Twin Shoals is remarkable for the 

abundance of young muckets. 

THE BIOLOGICAL LABORATORIES. 

The Woods Hole (Mass.) laboratory, Dr. P. H. Mitchell, director, 

was in operation with a limited staff during the summer of 1920. 

Previous mention has been made of the investigation relating to 

oysters and the preparation of commercial gelatins from seaweeds. 

Prof. Edwin Linton continued investigations of the food and para- 

sites of fishes, and Prof. William W. Browne was engaged in com- 

pleting his report upon the nature and causes of the reddening of 

salt fish. Because of the unavoidable limitation of the Bureau’s ac- 

tivities, it was found impracticable to open the laboratory for the 
summer of 1921. 

Beaufort (N. C.) laboratory has been virtually closed during nearly 

the entire fiscal year. Since the director, R. L. Barney, was neces- 

sarily transferred early in the year to another station, the laboratory 

has been without scientific direction. Mr. Barney has, however, com- 

pleted a general report on the natural history and culture of the dia- 

mond-back terrapin, embodying the information available from ob- 

servations and experiments as relating to growth and reproduction 

of wild and domestic stock, care of young and adults, feeding, hous- 

ing, and hybridization. Further attention has been given to the 

study of the bacterial disease which has been the only serious disease 

affecting winter-fed terrapin. Under the superintendence of Charles 

Hatsel, terrapin experiments have been continued, the grounds of the 

station have been kept in good condition, and the buildings in such 

repair as was possible with the available funds. 
At the Fairport (Iowa) biological station the new laboratory 

building was completed and occupied early in September, and shortly 

thereafter R. L. Barney was appointed director of the station. In 

response to an outside demand, the laboratory building was formally 

dedicated October 7. A large number of prominent persons, includ- 

ing scientists representing the leading universities of the country, 
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participated both in the exercises of dedication and in the conference 
on the following day, which gave consideration to the natural re- 
sources of interior waters and the possibilities of their utilization 
and conservation. 

The interest manifested in that conference and the demonstration 
it afforded of the possibility of bringing about better cooperation in 
the conservation of aquatic resources led to a call by the Secretary of 
Commerce of a conference of more extended duration to meet at the 
station June 8 to 10, 1921. On this occasion there were in attendance 
about 125 persons, including biologists, chemists, sanitarians, fisher- 
men, manufacturers, fish-culturists, game wardens, engineers, and 
others. During the three days of the conference there was free and 
informal discussion related to the three major topics suggested in the 
call for the gathering, viz: The depletion of aquatic resources, 
causes, and remedial measures; the value of swamp and shore areas 
and their best utilization; and a constructive program of conserva- 
tion. Interest was sustained throughout, and the conference ad- 
journed only after recording a request that a similar meeting be 
called the following year. 

The special activities of the Fairport station have been treated 
under several preceding heads; investigation of the paddlefish, fish- 
cultural experiment work, studies of fish disease, survey of selected 
areas in the Mississippi River, and fresh-water mussels. The station 
frequently also performs services of value to fishing clubs, private 
hatcheries, and individual owners of lakes and ponds, furnishing 
advice regarding the stocking and control of ponds and aiding in 
the solution of such troublesome conditions as may arise. The value of 
these advisory services is founded upon the scientific research con- 
ducted at the station and the experience gained in propagating and 
rearing fish under conditions of control. 

The Key West (Fla.) biological station has been without a director 
from the beginning of the fiscal year until within a few days of 
the close of the year, when the services of a competent scientist 
were secured for a temporary period. During the greater part 
of the year the station has been in the hands of a caretaker. No 
further constructions have been undertaken, but the grounds have 
been suitably fenced for protection, and some plantings of appro- 
priate vegetation have been made. 

O 
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INTRODUCTION. 

In considering the value of any branch of governmental work it is 
clearly just to take cognizance of the progress made, as evidenced 
by an increased volume of work, but improved methods and lower 
costs of producing and distributing the output are, in the case of 
fish culture, of more importance, as indicating efficiency and sus- 
tained interest in the work. 

For a number of years there has been no increase in the funds pro- 
vided for the propagation and distribution of food fishes, and only 
the very inadequate increase in compensation of faithful employees 
as provided by the so-called bonus of $240 per annum. In the face 
of this condition and the fact that the cost of all commodities, labor, 
and railroad rates increased many fold during the period of the 
World War, it is particularly gratifying to note that the bureau 
maintained its fish-cultural establishment, if not intact, still at a 
point of efficiency where it handled an increased volume of work 
without material increase in the cost of production or distribution. 

The value of modern fish culture is so generally accepted by those 
having knowledge of the facts as to need no defense and is shown 
by the action of many States in providing funds for such work, by 
the numbers of fish-cultural plants financed by commercial interests, 
and by individuals who are interested only in maintaining the fish 
supply in a given locality. 

The bureaw’s fish-cultural division is probably more completely 
organized and equipped than any similar institution in the world. 
It has been built up through a long period of years and represents 
the thoughtful and painstaking effort of many persons. It has 
reached a point in its history where its movement must either ad- 
vance or retrograde. To longer maintain the present magnitude of 
the work with the funds provided is manifestly impracticable. On 
the other hand, the opportunities for its continued enlargement and 
extension are restricted only by the facilities available. 
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During the fiscal year ended June 30, 1921, 62 per cent of the 
appropriation provided by Congress for the propagation and dis- 
tribution of food fishes was expended in the maintenance and develop- 
ment of the commercial fisheries.2 The remaining portion of the 
fund was devoted to the equally important, though less extensive, 
work of producing and disseminating in the interior waters of the 
country various species of trout and the so-called warm-water fishes, 
including the black basses, crappies, and sunfish. The widely ex- 
tended and rapidly increasing use of the automobile has opened 
to tourists and sportsmen numerous trout and bass waters which 
were formerly inaccessible, with the result that interior streams and 
lakes in all parts of the country have been heavily overfished. Of 
all fishermen concerned automobilists as a class are perhaps the 
most law-abiding, but their rapidly increasing numbers and their 
habit of camping near a promising body of water and fishing it for 
an extended period—sometimes for several days—has constituted 
a drain which it will not be easy to make good. A most serious aspect 
of the situation is that it threatens the resources of waters which 
have never heretofore required any appreciable effort on the part 
of either Federal or State agencies to maintain. The greatest danger 
in this respect les in the Western mountain States, in New England, 
and in other parts of the country which abound in natural scenic 
beauty. 

The situation is a grave one, and if not given proper and imme- 
diate attention by the States concerned and by the Federal Govern- 
ment there is imminent danger of the total depletion of fish life in 
many valuable waters which have heretofore yielded an abundant 
supply. The advantages of keeping the interior waters of the coun- 
try well stocked with the game and food fishes adapted to them are 
many and obvious. By such means a cheap and very desirable food 
supply is afforded to a certain class of people who would otherwise 
be unable to enjoy it. Vast numbers of people are inspired by the 
lure of good fishing to seek the great out-of-doors, with very bene- 
ficial results to their health, aside from the recreation afforded. 
Certain of the State authorities who are not able to cope with the 
difficulty have applied to the Bureau of Fisheries for aid, but in most 
instances it could not be given, the bureau’s resources having been 
already greatly overtaxed in the effort to maintain the scope of its 
work along previously established lines. 

The bureau’s efforts in fish culture are directed chiefly toward the 
maintenance of the existing fisheries of the country and toward the 
development of new and profitable sources of fish supply by extend- 
ing its operations over a wider territory in fields contiguous to the 
present stations. Five important functions are involved in this work, 
namely, the collections of eggs from various species of fish of 
economic value, the incubation of the eggs in properly equipped 
hatcheries, the rearing and feeding of the young of certain species, 
the rescue of stranded fishes from overflow waters in the Mississippi 
Valley, and the distribution of fish and fish eggs in suitable waters. 

2The expenditures involved in distributing the output of the hatcheries represents 
approximately 17 per cent of the total appropriation, and 30 per cent of this amount 
represents the expenditures in connection with the commercial species. 
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Part 1.—FISH PROPAGATION AND RESCUE. 

Summary of Operations. 

SPECIES OF FISHES HANDLED. 

During the fiscal year ended June 30, 1921, the bureau propagated 
and distributed some 48 species of fishes, as shown in the following 
list. Fishes rescued from overflowed lands in the Mississippi Basin 
and restored to original waters or distributed in other sections of the 
United States are included. 

LIST OF SPECIES HANDLED, 

THE CATFISHES (SILURID): 
Horned pout, bullhead (Ameiurus nebulosus). 
Marbled catfish (Ameiurus nebulosus marmoratus). 
Mississippi catfish (Ameiurus lacustris). 

. Spotted catfish, channel catfish (Jetalurus punctatus). 
Yellow catfish (Leptops olivaris). 

THE SUCKERS (CATOSTOMIDA) : 
Mongrel buffalofish (Ictiobus urus). 
Common buffalofish (Jctiobus cyprinella). 
Smallmouth buffalofish ([ctiobus bubalus). 

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

THE SHADS AND HERRINGS (CLUPEIDZ): 
Shad (Alosa sapidissima). 
Glut herring (Pomolobus aestivalis). 
Skipjack (Pomolubus chrysochloris). 

THE SALMONS, TROUTS, WHITEFISHES, ETC. (SALMONID) ;: 
Common whitefishes (Coregonus albus and C. clupeaformis). 
Cisco (chiefly Leucichthys artedi). 
Chinook salmon, king salmon, quinnat salmon (Oncorhynchus tscha- 

wytscha). 
Chum salmon, dog salmon (Oncorhynchus keta). 
Humpback salmon, pink salmon (Oncorhynchus gorbuscha). 
Silver salmon, coho salmon (Oncorhynchus kisutch). 
Sockeye salmon, blueback salmon, redfish (Oncorhynchus nerka). 
Steelhead salmon (Salmo gairdneri). 
Atlantic salmon (Salmo salar). 
Landlocked salmon (Salmo sebago). 
Rainbow trout (Salmo shasta). 
Blackspotted trout, redthroat trout (Salmo Tewisi). 
Loch Leven trout (Salmo levenensis). 
Lake trout, Mackinaw trout (Cristivomer namaycush). 
Brook trout (Salvelinus fontinalis). 

THE GRAYLINGS (THYMALLIDA) :} 
Montana grayling (Thymallus montanius). 

THE SMELTS (OSMERID): 
Smelt (Osmerus mordaaz). 

THE PIKES (LucIIDz) : 
Little pickerel (Lucius vermiculatus). 
Common pickerel (Lucius leis). 

THE SUNFISHES. BLACK BASSES, AND CRAPPIES (CENTRARCHID) 
Crappies (Pomoris annularis and P. sparoides). 
Largemouth black bass (Micropterus salmoides). 
Smallmouth black bass (Micropterus dolomiew). 
Rock bass (Ambloplites rupestris). 
Warmouth bass, goggle-eye (Chenobryttus gulosus). 
Bluegill sunfish (Lepomis pallidus). 

Common sunfish (Hupomotis gibbosus). 
THE PERCHES (PERCIDA) : 

Pike perch (Stizostedion vitreum). 
Yellow perch (Perca flavescens). 
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THE BASSES (SERRANIDA) ! 
Striped bass, rockfish (Roccus lineatus). 
White bass (Roccus chrysops). 
White perch (J/orone americana). 

THE DRUMS (SCIAENID) : 
Fresh-water drum, lake sheepshead (Aplodinotus grunniens). 

THE cops (GADIDA) : 
Cod (Gadus callarias). 
Haddock (Melanogrammus ceglefinus). 
Pollock (Pollachius virens). 

THE FLOUNDERS (PLEURONECTID2) : 
Winter flounder, American flatfish (Pseudoplewronectes americanus). 
Pole flounder (Glypltocephalus cynoglossus). 

SUMMARY OF OUTPUT. 

During the fiscal year 1921 the bureau’s efforts in fish propagation 
and rescue of stranded fishes resulted in a gross output of 4.962,- 
583,555 fish and fish eggs for distribution, 93 per cent of which was 
made up of the important commercial species and 7 per cent of the 
species used in stocking interior waters. Losses due to transporta- 
tion amounted to 94,150, making a net product of fish and fish eggs 
actually distributed of 4,962,489,405. A summary of this net output, 
shown by species, is given in the following table: 

SumMaARY, BY SPEcIES, oF Ner Output or FISH AND FiIsH Ecas, FIscan 

YEAR 1921. 

Species. Eggs. Fry. Fingerlings. Total. 

Maxnasley (52 ACE Sty. SIAL SL... LEE JOM ees ROS 35, 257, 070 35, 257, 070 
Butalofish 5 eee Seo Senor DOM C SOR OTE don SAB) Mads JEN tacnes Fae 108) ratte Kid 1, 645, Po 1 952, 835 

Li Oy a Rare ST LS is usd 8 OS 2 OH a OS 106, 043, 3, 918, 109, 961, 580 
pecee ee dees EE en es Free ee 32 GOD OTH a. see beets. 245. « 32, 792, 275 
aol Oct Tat Sates gee Spa yi o eR Seet REE a a Ne lao 43 SLO A000 | 5 2 sto en en bean 43, 815, 000 
Whitefish $3s4t. sheesysd S508. ek 181, 650, 000 2384 S00 A000HES. 5 JILELELEsce 420, 450, 000 
(On eee eee Rae, ae Bae 186, 510, 000 89.800; 000! ees. . fees 276, 310, 000 
@hinook salmones. 20S. 2th. 1780, O00 252 FIs ee 32, 780, 765 39, 560, 765 
Churn salmon < lace cece - ac ota: pee. Sagopa dope. = tyne 7, 000, 000 19, 436, 400 26, 436, 400 
oh TSE yi nee eal ear eae ae Tea FoR Bene ya emeadae 600, 000 6, 486, 150 7, 086, 150 
Sockeye salmon *\..). 3+)... 5555..22222-55 350, 000 38, 778, 500 30, 434, 500 69, 563, 000 
wEeanead salmon. 2. Mee a so eee oe 493, 000 38, 810 2, 928, 915 3, 460, 725 
MilantiesalmonsjC22t SS 2ee AU AML Ue 1, 387, 000 280 1, 387, 280 
Landlocked salmon.......-:-2..-.....- 575, 000 208, 115 124, 250 907, 365 
Rainbow trout. 1112)..2060 8... a! 2, 553, 240 414, 100 3, 872, 225 6, 839, 565 
Blackspotted trout...........2....--..- 820, 000 3, 899, 100 1, 000, 300 5, 719, 400 
Meet boven (rou snes. oo stne ane cere | Socicise quips Rots claeacdee ee. as snae 64, 000 64, 000 
Take tront rts. 7217. £23 Seas 2, $24, 000 16, 563, 300 208, 500 19, 595, 800 
Brook GEOG S 6 one ee 856, 890 3, 642, 330 7, 559, 625 12, 058, 845 
) eg ae ee al re at Sse aS (a SN oa F400; COO! Se comacesccce es. 1, 400, 000 

Smelt. ig See ein eee Bc oe 600, 000 7, 000; OOOu|bcrrysy2hO TALL 7, 600, 000 
Bike and pickerell 2-05 icc ccdcceaact aca |petececeeasccetc |e tssicccloaccncces 540, 510 540, 510 
RST DIG ee ee 3 oe on Re |e se led ea ae 37, 303, 900 37, 303, 900 
Gareemouth black basst . [5224.22 | sn E ea 585, 050 1, 221, 905 1, 806, 955 
Mpdsiriotiily DIACK- DASS---< 25 fee eet was lee ssa soeeo meses 303, 700 54, 590 358, 290 
ETC ASS ee at eas sn ge ae [es pee ee eee 108, 305 108, 305 
EON RIDESS oe ett s foto os cas wc lan ase nee nna ace ees aene Sane 100 100 
(Shiri Gli. Sue ON Oi ok Ps im Iie OR Y.-S ee en ae ieee 30, 371, 475 30, 371, 475 
ikepercn es eset seats. 296, 475, 000 57, 385, 000 108, 515 353, 968, 515 
Wellow: perch o-scssts yosss cles cecsee see 12, 000, 000 176, 369, 450 6, 166, 435 194, 535, 885 
Sin heel O26 C8 SI ee Rae Bee Sanne Srnaat ree sag aoe 20 1845 OO te tra cias corns 20, 184, 000 
WER Ger DES. cols tae cee nin oda teen olan ety rare mee nlertae saaie.s ito mags 27,170 27,170 
ePCHIFW AOL GRU mer abot ® Wr eres fon ee ne eres Nope et en ae 34, 080 34, 080 
Cir ee ee A Ce ee 208, 800, 000 VS S41 1000 Pos ecw wade tec 384, 141, 000 
Haddock...) WEEE | lee owsiss sa 188, 940, 000 Tf SRO (OPE eens nie eet 460, 820, 000 
1200 Sd A oad poreees sed enteia Une Mean Masts Sees PASS OOO OM |E - areye oo dons 455, 066, 000 
Wor OHNCCH 7.07 omer tenes ee hah se «ee Ee. Bee IP Oe OU NORM E enne onao dn cess 1, 768, 660, 000 
POMOC! tone tastes ood ane eae. 1 OMAN 0! OO eee sot eee Genco ances. 19, 410, 000 
MISCEHATCOUS fISHOS peteee tae 2s a SE MOG, OE pare Cede | 4, 935, 165 4, 935, 165 

Gta. 4 OL TU RID Fn Site 1, 109, 637, 130 | 3, 626, 262, rat 226, 589,545 | 4, 962, 489, 405 

SUMMARY OF EGG COLLECTIONS. 

Eggs are obtained by several methods, but the principal source of 
supply is the commercial] fisheries, where, were it not for the bureau’s 
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activities, vast numbers of eggs would be sent to market in the fish 
and become a total loss. In the case of certain species, notably but 
not exclusively the salmons of the Pacific coast, where commercial 
fishing does not extend to or is not permitted on the spawning 
areas, employees of the bureau capture the spawning fish either in 
seines or in traps and artificially incubate im its hatcheries the eggs 
thus obtained. The object of this work is to bring about a higher 
percentage of fertility in the eggs than is possible in natural repro- 
duction and to afford the eggs and the resulting young fish protection 
from their natural enemies. Eggs in appreciable numbers are also 
obtained from domesticated fish, which are maintained in ponds at 
fish-cultural stations from year to year under more or less artificial 
conditions. 
A decrease of approximately 121,000,000 in the aggregate egg 

collections occurred this season as compared with last year, as is indi- 
cated by the accompanying table, and the same causes that were 
operative to the detriment of the work then were again in evidence. 
However, in any line of enterprise where results are dependent to a 
large extent upon weather conditions, as is the case in all of our ege- 
collecting fields, a comparison of one season’s work with that of 
another will indicate a considerable fluctuation in total results, and 
it is only by comparing the results over a period of years that the 
actual trend of the work may be traced with any degree of accuracy. 

The most noticeable variations in the egg collections of 1921 as 
compared with 1920 are increased collections of eggs of chum salmon, 
cisco, rainbow trout, blackspotted trout, whitefish, “pike perch, yellow 
perch, striped bass, ¢ carp, haddock, and glut herring, and decreased 
collections of eggs of the chinook, silver, sockeye, humpback, and 
steelhead salmon, landlocked salmon, lake and brook trout, shad, 
buffalofish, cod, pollock, and other species of less importance. It is 
to be noted that while a decrease occurred in the number of eggs 
collected during 1921, as compared with the previous year, there was 
an increase of approximately 179,000,000 in the aggregate output of 
the stations in eggs, fry, and _fingerlings. This apparent dis- 
crepancy in fioures i is accounted for by the better quality of the eggs 
handled during the year and the higher percentage of fry produced; 
also to an increase in the numbers of eggs fertilized and planted on 
the spawning grounds. 

COMPARISON OF EaG COLLECTIONS, 1920 AND 1921. 

Ris ost Fiscal year Fiscal year . Fiscal year Fiscal 
Species. 1920 1921. Species, 1920. “192 

Butialoy nish. ccnee: 236, 400, 000 163, 267,000 || Blackspotted trout. . 2, 617, 600 5, 993, 600 
(Of DSoegaeccon causes 47, 250, 000 117, 218, 000 || Loch Leven trout. --. 85, 000 94, 220 
SUiGs Gece ceten cee 65, 667, 000 37, 549, 000 |} Lake trout........... 53, 753) 000 44,247, 500 
Glittering S425. oc |.0sscosce come 55, 130, 000 |} Brook trout......... 19, 947, 900 16, 110, 810 
Milewites a. ctestoneeine = 130; OG0K| nar verse A Se Grayling ae seo cceae 700,000 | .5 cz 2 fentes 
Wihitetishs 2-5 Jecec<- 422,769, 000 5402776" 000)||"SMelt-2:e aso cccocscc|oesonacece aso 8, 000, 000 
CISCO hes maaensoe 181, 150, 000 317, 200, 000 || Pike perch. - 416, 100, 000 508, 942, 000 
Chinook salmon..... 51, 793, 000 43, 829, 820 || Yellow perch . 175, 398, 000 218, 333, 750 
Chum salmon........ 15, 417, 000 28, 182, 000 |) Striped bass 19, 358, 000 24, 600, 000 
Humpback salmon... 579 (3004) dency eens p Cader .+ 912, 417, 000 482,012, 000 
Silver salmon........ 10,079 000 8, 273, 000 |} Haddock... 406, 235, 000 635, 950, 000 
Sockeye salmon...... 108, 115, 000 76,012, 500 || Pollock. .......- 954, 800, 000 650, 850, 090 
Steelhead salmon.... 4,006, 609 1,603, 000 || Winter flounder 1, 805, 167, 000 | 1,980, 291, 000 
Atlantic salmon. .... 797, 600 Oi $207 || POL NOUNGEL- unis. - acl secs nsc cman eee 19. 410, 000 
Landlocked salmon. - 2,026, 800 1,063, 200 
Rainbow trout. ..... 9, 631, 200 10,994) 750 Potals A.J... 6, 121, 390,009 | 5,996, 844, 870 
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SUMMARY OF FISH-RESCUE WORK. 

That part of the net output for the fiscal year 1921 derived from 
the rescue of stranded fishes is shown in the following table, which 
gives for each point from which the rescue work was ‘conducted the 
total number of each species salvaged, the portion of that total 
restored to the original waters and “the portion deliverd to appli- 
cants; and for each’ species the total number rescued, the portion of 
that total restored to the original waters, and the portion delivered 
to applicants. 

For a discussion of the rescue operations and suggestions for the 
enlargement of their scope, see page 78. 

NUMBER 
YEAR 1921. 

AND DISPOSITION OF FISH RESCUED FROM OVERFLOWED LANDS, FIscan 

Restored to . ‘ Delivered to ss 
Station. Species applicants. ona | Total. 

Belloyye;, lOwWss.-- 1... s00-555 WialOHS Ao. wacccccec whee ece 150 313, 865 314, 015 
: Rape Ss ci naccc nk cone ae ot 434 188, 325 138, 759 

Cabiighe ed pane nn SRE TAS: 64, 390 2, 147, 350 2, 211, 740 
(657250) Ce eee eee 7, 565 4, 780, 935 4, 788, 500 
ID) ysleie See Be eS ears Peneeraee Semen oa 2,295 2, 295 
Largemouth black bass-....-..- 30, 510 27, 400 57, 910 
Pike and pickerel. ...........- 410 19, 185 19, 595 
Pee PereD .i-o55-1, = sant oaks |dospewenees sss 250 250 
(SFL EV 115 Sea eee atl rhea 2 35, 120 3, 595, 630 3, 630, 750 
White bassese2c35. 25S. ories 175 9, 410 9, 585 
OCU GW PLC <nasae sn ccsce ea 5, 900 5, 100 11, 000 
MMISCELAMICOUS =. scecce cee nett e|mececceeciea sine 2, 698, 600 2, 698, 600 

UEC ener ate MEMS Meine tade Saaeto nace ke acieee 144, 654 13, 738, 345 13, 882, 999 

(Osho 01 aaa cen Coe See a BpifalOnshy 5 asics cess ace cts| dja meee ea 107, 350 107, 350 
USED meee oseds cSecescte ase ssscc|aass <pattemee a 44, 715 44, 715 
Catfish eee Ser re eee 670, 800 670, 800 
GLAD DIC. <vcigs-c2-0 252 -fsesseen|-2 es ececcec se 170, 800 170, 800 
Largemouth black bass... .....|-..2..-------- 2, 600 2, 600 
Pike and pickerel............-|-2%-252-s0¢-- 4, 900 4, 900 
DMDHSID: soc coees owe cise cc s| vaccine qeeaehg 55, 250 55,25 
iWwhite:bassi ss: gasc-<<= 5s ccs = |=: = oe Reeey 800 800 

Toy 8 Cana PRS reed at ayk | anki TRE a edie epee ek Be 1, 057, 215 1, 057, 215 

Fairport (Iowa) and aux- 104, 473 104, 473 
iliaries. 53, 757 53, 757 

1, 013, 826 1, 013, 826 
166, 827 170, 827 

Drum 420 420 
Largemouth black bass......-. 1, 450 4, 838 6, 288 
Pike and pickerel oe 150 321 471 
SNTSnE Seesecs ccm 71,711 80,011 

3, 176 3, 176 
5, 872 5, 872 

1, 425, 221 1, 439, 121 

30, 165 30, 165 
1, 190, 303 1, 190, 360 

10, 727, 650 10, 769, 828 
15, 919, 625 15, 959, 460 

Dru 19, 405 19, 405 
Lateeviontit black bass. .-..... 30, 770 139, 045 169, 815 
Pike and pickereli.9. 262.2 [504s Las. 175, 040 175, 040 
TP TICONDOT YA oo 5 = Se Oe ore er ae 108, 265 108, 265 
Sitofish. 252, LVI eh 39,135 | 11, 716, 580 11, 755, 715 
Wyitite ass! <2 oye). tagdccecy pect . ney sspes 6, 990 6, 990 
MCHOW. DELO ances seme e ee! 5 - 12, 635 4, 980, 187 4,992, 822 
Miscellaneodsas 204LLOe) .. fT 527, 080 527, 080 

PORALS OS £0. DA Cara aan sea SPE IAD AA 164, 610 45, 540, 335 45, 704, 945 
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NUMBER AND DISPOSITION OF FISH RESCUED FROM OVERFLOWED LANDS, Erc.—Con. 

A Restored to : < Delivered to ror Station. Species. p original Total. 
applicants. = ec 

La Crosse; Wis. ..i82. ii 0202 : Bulfalofish 77. Jase. ae a 1, 020 799, 510 800, 530 
Garp'sesc: . -o2h3u.darre.ssasas 25 2, 059, 164 2, 059, 189 
Catfish: she! ere pee see 33,300 | 18, 560, 800 18, 594, 100 
@rappiew {22 532. 5.6404. 3s3. 16, 625 14, 455, ee 14, a ie 
TOGO BRR ore tne Bybe ee aor anaes eioes SecceA il 
Largemouth black bass. .....- 132, 180 103, 985 236, 165 
Pikeiand:pickerelic: 255 2- ssc secs eee 322, 1380 322, 130 
Sunfish Pepi hoe Ste es Py 15,050 | 12, 678, 660 12, 693, 710 
White bass. Bing). a1gery. oct ia. , 620 
Yellow perch: . 20525 1, 805 1,011, 000 1, 012) 805 
Miscellaneous.-/24..."F-42 24. 2A ahs Se ok — 904, 110 904, 110 

WBOCA ss es oso cea0siae Bsa | soe eects eo ee Se ee 200, 005 50, 913, 479 51, 113, 484 

Marquette, lowa......... i. <=|(Butfalofish: 5) PF scien ee Se ee 243, 000 243, 000 
ADP =i eesciehe sel. cae a eeec ewes 85 | 340, 515 340, 600 

alti, ween bee e eee eee ee eee eens 19, Nat 1, tee an 1, ie, oo 
520) 0). ee ee oe 5, 1 

Largemouth black bass....... 33, 940 "5, 990 ” 39, 930 
ht arid pickerell is: os. salen et seco at oes 18, 375 18, ae 

OCRIDANSh 2 ssmies as seeie s eersec COU sae cere actos See 
Sunfish. tee ae eee an 11, 800 1, 627, 100 1, 638, 900 
wWiellowsperch: =. ' 52 ssstese-oe 5, 800 211, 625 217, 425 
Miscellaneous22 sce. cee sete saeco eee ree 788, 500 788, 500 

Total... Geceb. 5. Re ow adeoetcacsastacsees 77, 000 5, 953, 705 6, 030, 705 

Quincy, Ll... £5o¥ 423 4h. oo) Butialofish® tees2 sa- 52 1 8 $8 seeks ee 46, 300 46, 300 
Eye eS Rae Gee anes sierra] pm mac Re rece: 91, 200 91, 200 
peru Sserels 14, 975 785, 200 et ne 
Tappie._..- 92, 900 

Largemouth black bass = aa 35, 790 ib 800 37, 590 
Sunfish. weopeceeseesees : 5, iE 139, 560 145, 00 

ellow perch. . 3 
Miscellaneous fesctas sees eee toot seated 11, 000 11, 000 

Motalsa is tale otal er eee tg tae ea eee 57, 055 1, 168, 010 1, 225, 065 
{ee a ————————— 

San Marcos; exes. -- == snes Cattishtteeestn et ee eee [Les Nae 70, 000 70, 000 
Largemouth black bass...-...-. 2, 886 60, 000 62, 886 
Sunfish’. -22 9522 sss\ncie an er be 8 |e ene RS 70, 000 70, 000 

200, 000 202, 886 

1, 644, 663 1, 645, 833 
3, 917, 979 3, 918, 580 

35, 073, 976 35, 248, 469 
37, 206, 877 37, 280, 952 

34, 080 34, 080 
345, 658 613, 184 
539, 951 540, 511 
108, 515 108, a 

Siinfish », 2025s /shescrehees 115,145 | 29,954,491 | 30, 069, 636 
White: bass. 225532252352 522552% 175 26, 996 27,171 
iclowspencheeas sees 26, 290 6, 207, 962 6, 234, 252 
Miscellaneous. .............-22 joce Sho wseepeee 4, 935, 162 4, 935, 162 

Grand total............ Jpreesssettececeetesereeeeeeeeee 660,110 | 119, 996, 310 | 120, 656, 420 

STATIONS AND SUBSTATIONS OPERATED AND OUTPUT OF EACH. 

During the fiscal year 1921 fish-cultural work was conducted from 
37 main stations, 32 substations, and approximately 60 egg-collect- 
ing or auxiliary stations. The following table gives the main fish- 
cultural stations, in alphabetical order, and the substations operative 
during the year, the period of operation of each, and the number of 
fish and eggs, by species, furnished for distribution by each station 
through propagation, through collections from auxiliary stations, 
and through rescue of fish from overflowed lands of the Mississippi 
Basin. It will be noted that transfers of fish and eggs from station 
to station are frequent. (For table of egg transfers, see p. 15.) 
Such transfers are made in the interest of economy and convenience 
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where the shipments consist of eggs and give advantageous distri- 
bution centers in the case of young fish. 

STATIONS AND SUBSTATIONS OPERATED, AND OutTPUT or EAcH, FiscaL YEAR 1921. 

[Asterisk (*) denotes transfer of eggs. See table, p. 15.] 

: | Fingerlings Station and period of Bape Fr yearlings,” Total 
operation. Species: ca fs ona adults. 

Afognak, Alaska: * 
Entire year........... Sockeye salmon....... (*) 30, 211, 000 | 17,597, 000 47, 808, 000 

Baird, Calif.: 
Entire year........... Chin ooksalmonien vcs x ctistcwcrerere| zs oo OO eves cls 1, 465, 000 1, 465, 000 

Battle Creek, Calif.*— 
Entire year. ........./....- GOMerr t= eee (%) semaine ee ewte 2 1, 781, 000 1,781, 000 

Mill Creek, Calif.— 
Bintine year... 5| Sek (3 (Ce ey S000: 000! 2- = ays Sash 1, 347, 400 4, 347, 400 

Baker Lake, Wash.: 
Entire year .......... Sockeye salmon.......|.............. 7, 050, 000! |e or. 24 7, 050, 000 

Birdsview, Wash.*— 
Entire year........... Blackspotted trout....|.............. 23,700 |. 55255525038 23, 700 

Chinook salmon... .cclss ebewcc scene eles ee) 973, 865 973, 865 
Ohinmigalmian eee ecaeh [eects sk eee es oe ag 1,536, 000 1, 536, 000 
Silver salmon...ccurcalonstann tilets | 600,000 | 2, 176, 000 2, 776, 000 
Sockeye salmon. ...... CS). BONS oom? | 9, 000 9, 
Steelhead salmon...... © 85, OOD ene | 128, 250 213, 250 

Brinnon, Wash.— 
November-June...... Chimm salmonewt.22t).| 5.2.0.0 RL 1, 500, 000 575, 000 2,075, 000 

Steelhead salmon...... 100: 000 tee secon. oy ok |scc eee 00, 000 
Duckabush, Wash.— 

Entire year........... Chumisalmon=2...-..-|b--42....-:.-- 5,500,000 | 5,682,000} 11, 182, 000 
Silver salmon.......... = 50, 000 50, 000 
Steelhead salmon.... 1, 095, 000 

Quilcene, Wash.— 
Entire year........... @hum'salmonis"! JAe _.|.. 2... fee hentina le | 6, 575, 500 6, 575, 500 

Silversalmone: Sessa) 8 dee cla Shoes eek 470, 800 470, 800 
Steelheadsalmon...... 85, 000.) 5223 eRe! 303, 500 388, 500 

Quinault, Wash.— 
Entire year-/./....... Chinovkisalmon:. 22...) s2s<c0snceneloe ese! 24, 800 24, 300 

Silversalmon:<..-2.<2llkes)cccicecexe| oso | 1, 398, 000 1, 398, 000 
Sockeyesalmon.......)222. 528.2294 950,000 | 3,448, 000 4, 398, 000 

Sultan, Wash.— 
Entireyear........... Chinooksalmon: 2:.:-2|>2/.......-ee smo | 303, 300 303, 300 

Silvensal monte pseelo.c8 se oe shah eed 1, 974, 300 1, 974, 300 
Steelhesdsalmoni..---/522 icc... MONE DIR, | 76, 800 76, 800 

Berkshire, Mass.: 
Entire year........... IBEOOKtYOUbS..25255<22|-205< 2. Say bed eliese 296, 825 296, 825 

BMIDOW trouts «ss -<<-fesrss ec css ofS Bee | 41, 900 41, 900 
Boothbay Harbor, Me.: 

Entire year: :......... Wlouridersyses os = a2=5+|oodctascstsee 841 235,000 }..-.---..222 841, 235, 000 
WONGGKR.. 1 MOO QUI |... eo sscescse TF 5906! 000 |)... occ se 11, 906, 000 

Bozeman, Mont.: * 
Entire year........... Blackspotted trout. .:.|....0...-...: 912, 500 152, 500 1, 065, 000 

ROGEMTOUL lo a2sss2c2altcodecsasacccs\..O 546, 950 546, 950 
Rainbow trout........ * 325, 000 1 250, 000 798, 000 1, 373, 000 

Glacier Park, Mont.— 
March-June.......... Blackspotted:trout: <2 :|..--. 3.9.4 /.0.|Usneue ted | 420, 000 420, 000 

BrOGks trout eases 2 38. 225.550. |e eee 30, 000 30, 000 
Grayling pases so saclenenccseecccac 1 UO ROOD tessa ate se. 1, 400, 000 
Rainbow troutess425)ee.nicseseseecc|ezzs ste 185, 000 185, 000 Yellowstone, Wyo.*— 

July-September... ... | Blackspotted trout. -.. * 820, 000 20125400 he 2-2Ss5c8- 2, 832, 400 
Cape Vincent, N. Y.:* 

ire yeareht 19%... . Brook trout: .22:.ses:|s222se25-6500. SOC OOD sl == een 397, 000 
ISCO. oc 22s * 186, 510, 000 SAECO) ee 275, 910, 000 

Lake trout 39, 000 SECO | nn ons olan 489, 000 
RG CECHS bse ee ene oe. By DEOMOOD ores cre = Slee = 7, 970, 000 
Rainbow-troutt? 24... .|..-escccccce! OGTAOD > 2-205. ee. 66, 100 
Whitefish <5 2) cccesc * 89,650,000 | 40,300,000 |............ 129, 950, 000 
Wellow-perch.2222.2952)..-2.A7838. 11, 000, 000 2, 150 11, 002, 150 Central Station, Wash- 

ington, D. C.: 
Entire year..........- IBTOOKUTOU bbe. scanner ee < us sl oe edna eoce 36, 200 36, 200 

GHinGold salmon. 2-2 54|besebeais cn c(i yo sce deeses. 12, 500 12, 500 Ciseptiests ti occecose dees leccescec. 400, 000 |.....2.....- 400, 000 
Pike perch ss /.../2o.|tes scccccce: UG LT UN Be eer ae 1, 500, 000 
Raimbow-trout.-.s2222|s2tiecssecers.|252 see. 20, 400 20, 400 
Bi ideaced es apoocataliesebcc rece. 800, 000 |.....-.....- 800, 000 
Wirt eblale =< bes Soo) se es 8008000 |... 85.525. 800, 000 

; Wellaow*perch: 292 7202|42 sh API. DOO OOO! <5 33-220. 500, 000 Bryans Point, Md.— 
Hebruary-May._--..-|/BHad@se.=: ee orl aae eee LOM Ot! dod ae 13, 639, 175 

Yellow perch.......2..!222202222.22.. 158,819, 450 |...........- 158, 819, 450 
' Fry produced at Meadow Creek auxiliary station. 
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STATIONS AND SUBSTATIONS OPERATED, AND OUTPUT OF EACH, FISCAL YEAR 
1921—Continued. 

[Asterisk (*) denotes transfer of eggs. See table, p. 15.] 

Station and period of 
operation. 

Clackamas, Oreg.: 
FM bInesy Cala eee eae 

Applegate, Oreg.— 
Hmtire years...2)-:--- 

Big White 
Wash.— 

Salmon, 

Entire year.....--..-: 
Little White Salmon, 

Wash.— 
Entire year..........! 

Rogue River, Oreg.— 
Entire year....2...... 

Salmon, Idaho— 
July-September. ..... 

Upper Clackamas, 
Oreg.— 

Buntire years; 20t).2-.4 
Washougal, Wash.— 

April—Junez 255... -: 
Willamette, Oreg.— 
July—June wo. 554 -..: 

Cold Springs, Ga.: 
Entire year: 4s. -.--- 

Craig Brook, Me.: 
Entire years, 3.24 

Duluth, Minn.: * 
Emtire year: <. 2... .-:J 

Edenton, N. C.: 
DNtITeyyeat- na. see 

Weldon, N. C.— 
APTIUSM a ysens sesso 

Erwin, Tenn.: 
Entire year....-.----- 

Fairport, lowa, and sub- 
stations: 

Entire yearss--s.- - 24 

Species. Eggs. 

Blackspotted trout... 
Brook: troutmcsen-ne-ee 

Silver salmon. ........ 
Steelhead salmon... ... 

Chinook salmon....... 

ay Bs GO sats nett eer ee 

Blackspotted trout 
Chinook salmon....... 
Rainbow trout......-- 
Silver salmon. .....~.. 
Steelhead salmon... --. 

Chinook salmon....... 

Crappie 

Cymbal Was an Soeneaaobe 

Atlantic salmon....... 
IBTOOKItrOUts. ces ee. 
Landlocked salmon. . . 
Sockeye solmon....... 

Brook: troutso.2 22.6. 
bakeybrout soses542 3. 
Pike perchieseeceeese se 

Gluwherringie ==. 
Largemouth black 

Crappies:... kee su. 2 
Largemouth black 

bass. 
Rainbow trout......-- 

Smallmouth black 
bass. 

Sunfish eeeseucr see 

Bufialofish: -: = 2-5: 
Car 

Largemouth black 
bass. 

Pike and pickerel...... 
Suntish® 24 ee 

Fry. 
Fingerlings, 
yearlings, 
and adults. 

5, 067, 900 

104, 473 
53, 757 

1, 013, 826 
170, 827 

420 
6, 288 

Total. 

238, 000 

2, 347, 100 

4, 120 
1, 550 

212? 555 
61,350 

100 

1, 387, 280 

43, 815, 000 
23) 085 

16, 006, 000 
905 , 

20, 184, 000 

300, 435 
400 

65, 980 

755, 100 
17, 200 
5, 165 

20, 350 

104, 473 
53, 757 

1, 013, 826 
170, 827 

420 
6, 288 

471 
80, 011 
3,176 
5, 872 
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STATIONS AND SUBSTATIONS OPERATED, AND OutTPUT oF EACH, Fiscal YEAR 
1921—Continued. 

[Asterisk (*) denotes transfer of eggs. See table, p. 15.] 

: . Fingerlings Station and period of > : , 
: Species. Eggs. Fry. yearlings, Total. 

aperatiga, and adults. 

Gloucester, Mass.: * 
Entire year........... Code 2s fost ease ceceeets 2 208, 800, 000 pO SO0s000 I): fan. 229 259, 709, 000 

Flounder (pole). ...... MO FSI CRG ek em ere af tao tye oe ae 19, 410, 000 
— Cwiniteryess - .|.<.c2scc2secss 152; O10 OO I)... =. ob. ees 132, 070, 000 
Haddock.............. 188,940,000 | 271,880,000 |............ 460, 820, 000 
Pollock PAnatscesitess: (*) PE peak a ge 443, 160, 000 

Green Lake, Me.: 
Enitire'yebr. 2-5 - .2:2.2 ISEGORSELOUUS <ch es sh oc] sac csi cece G08, 050 2: -. 2s hose 608, 050 

Landlocked salmon. .. 495, 000 it Bary Ot Eee ee ee 639, 720 
Rainbow trout: :::-:22l...c.52kec2ee- p 1 4\ 1,1 1) | aes Bae 26, 000 
Snel... sssessccecc 600, 000 7,000, 000 ||... 22. 7, 600, 000 Grand Lake Stream, 

Me.*— 
Entire year..........-. IBFODR: bTOUtS nome eee -|sccd.ceceee ees AZ. S80 Ee 2. Pek ay 47, 880 

Landlocked salmon * 80, 000 55, 000 79, 100 214, 100 
Homer, Minn.: 

Entire year........... pee eiaraseacece ects akess ss [pean A! 30, 165 30, 165 
GaRp a rriccsescccos we sss Al cos le PG? | 1, 190, 360 1, 190, 360 
CatHsbhnncroscc sees c|iee eee ea AORTA LN A. 10; 769, 828 10, 769, 828 
GCrappieeoiieccecss: 15, 959) 460 5, 959, 460 

[ashi ee See | 19, 405 19, 405 
Largemouth black bass 169, 815 169, 815 
ike and pickerel..... | 175, 040 175, 040 

Pike perches esis ss 222 108, 265 108, 265 
ROCK Hagg eat : «8A <7 s2 84 3, 300 3, 300 
SUMMSD ne ae neal aaes® 11, 755, 715 11, 755, 715 
White bass. . 6, 990 6, 990 
Yellow perch. . 4,992, 822 4, 992) 822 
Miscellaneous 527, 080 527, 080 Atchafalaya, La.— 

February-April. . Builalofish js. sss50r5 sterner | ae AV OLO 000 Meo ean ee 40, 040, 000 Bellevue, lowa— 
July-November...... Buffalofish wniedesagctscdbeuacdics ete: 68, 267,000) 314,015 | 68, 581, 015 

eee earns Asn ess Kee caeee Se 42,718, 000 138, 759 | 42, 856, 759 Cat SAAERA xin ahaha et med ae saan SUITS MIMD sloak | 2,211, 740 2, 211, 740 Sebi Bre Bie ene Bonen keer Ln Meare tua’ 4,788, 500 4, 788, 500 
Wie ee Sacacs eee eae Soe ROASEOE sae SEEe a a meme 2, 295 2, 295 
Largemouth blacksbassieems a sa saes "| een nee il 57,910 57, 910 
PHco-and: pickerel**)22|-2~2):3 27 5223 [ee ELS 19,595 19,595 
PTO Perched nas es 5 at aces CRM Boel Meee A ESS 251 250 
ee Et ed RE te BB RY By Me I el et | 3,630,750] — 3, 630, 750 
Wihittie basors sites ss rib Gs asses essa) = PeOKh MINS | | 9, 585 9, 585 
PECMOWADEr CTS sank 2 Pes ieee ROME RL SELB 11, 000 11, 000 
Mascebariootis. == SF sei hi cdsssa7 dass clans «OM TENS || 2, 698, 605 2,698, 605 La Crosse, Wis.— 

Entire year........... Brooktrouts..cic- 54 22|sc0 te oes len css 107, 000 316, 050 423, 050 
aittatotishte daoes caer aien cl Pike eres VOR ROIS | 800, 530 800, 530 
Wanpeccccss secre cs as) 20 SINE HOCUURIE | 2, 059, 189 2,059, 189 
(OF TES Ce aesel CTE AE aie LON Sa ph eatee a apt caeamapscal 18,594’ 100 | 18,594) 100 
CTA DIONE ed meme) eae a ee... (See eee 14, 472, 165 14, 472° 165 
Rea teen cee ae eels en a ee ae Tey ee Ot A 11, 960 i. 960 

Largemouth black bass Rae ee eee eee peenan: 236, 165 236, 165 
ERAT Cee DICK OTC Meee | ns yeas ee a8 Oo] SO ES PN | 322, 130 322, 130 
Haiitbow trouts:!.222slo.sc-2. 2220. 30, 000 23, 690 53, 690 
DURHG Bes. op eaten a ‘ 12, 693, 710 
White bass......... 

6, 6 Yellow perch ub 012 805 
Miscellaneous 904, 110 

Marquette, Iowa—July- 
November............ Buffalofish............ 243, 000 

Canis ett ee yee? 340, 600 
Wiltisknst! sles ser22 ‘ 1, 118, 000 
Crappiee. os cess tera aeeics soos 2 2[. SC BRE 1, 625, 900 1, 625, 900 
Largemouth black = Mesa dat AES 2/ ee ae 39, 930 39, 930 
Pike andipickerelss6| esc sno cose eee eat 18, 375 18, 375 
ESOCKIDASS. «fo Sees ic seek ts «Oey | 75 75 
DOMHSN js oe Woe tsa Sos eee oes ole 5 ee RL 1, 638, 900 1, 638, 900 
Mellow*pereli #:= 2322 ]5- 5) S| De eS 217, 425 217, 425 
MIINCOL ATO BL Lissa ss ss|be Ut toss Sothys Bape: 788, 500 788, 500 

Meredosia, I1].— 
July-November...... pela et EA SSE eR Pa oti ds pat 46, 300 46, 300 

Ee Re BOSE Cee aa Seem permet nate Be SS a 91, 200 91, 200 
Oat Sees ssa os er ein el soe es OOS WOR EEMEIE | 800, 175 800, 175 
Crap pis tte asrs ras eed 2223 BO ee RNS | 93, 300 93, 300 
Largemouth black bass|.............. |sSepsncre ms te 37, 590 37, 590 
SLL Re ae Gio Ee a se 145, 300 145, 300 
Welidw perch #7 OSE he osc ce PIRI Bes & 209 200 
Miscmllsrieos cas tee Sete ote o. la cvadeccbewae 11, 000 11, 000 

? Represents eggs fertilized and planted on spaw ning grounds, 
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STATIONS AND SUBSTATIONS OPERATED, AND OUTPUT oF EACH, FISCAL YEAR 
1921—Continued. 

[Asterisk (*) denotes transfer of eggs. See table, p. 15.] 

! 

P Fingerlings, n r : Siren iod of Species. Eggs. Fry. Yeatlings, 

Leadville, Colo.:* 
Entire year........... Blackspotted trout... .|..........-..: 950,00 \|- <1. <3 sm 

Brook trots. 2.2 3.55.. ¥500; 000i; - aafeseece 4 2, 706, 000 
Bake trout . 3. bec ctnscleb -<-00ceseece|-0 ate bier 24, 000 
Lech Leyen trout 2% .|- <0 cece coc |ones = ae eee 34, 000 
Rainbow trots = -sesce|ses tanees eeee sence ee eee 99, 500 

Louisville, Ky.: 
Entire year... ..2....- Lar; pmouth black:bass|.... 7.52 4gcpen- 32, 000 1, 100 

Rock Dass... |... 10c2|=ocwee- coos csdloes aaaeeeeese 4 4, 500 
Smallmouth black/bass|..- 222.550 52 2: 146, 000 10, 700 
Sunfish. 35. tee ecc-cse4|ecoceeeeeeeee Eee eee eee 76, 150 
Yellow perch = 5cc s+ |o-oceeeeeeeres 750;000)) - sao2- cece 

Cairo, I.— 
July-October......... iBuffalofish. 3. dsc<pece-|-s- 2c cepa eee eee 107, 350 

Carp. 2 ouj.cdansecnaices|ss Saas eee ee Cee eee eer 44,715 
Catfish’) ossqoise.cohc.'| san eee 670, 800 
Crappie secs edecessnas sean cteeee 170, 800 
Largemouth black bass 2, 600 
Pikesand pickerellsc2 en Ge. sencccce ae Coe Ree eee 4, 900 
SUNASH. oa aos sccac cee] soccer es Leee ee ee 55, 250 
White bass: 22. Sco ee petal oa eer 800 

Mammoth Spring, Ark.: 
Entire year........... Largemouth black bass|_ na. .--- «<c0-|'2-aaeaae meee o 1, 400 

Rock ibdss= = asec seers claec aces sooo ek: | Sete eee 4,725 
Smallmouth black bass}......-......- 24, 000 2, 200 

Manchester, Iowa:* 
Entire year........... Brook trot soc.ccoss05 (2+. ces coe ces See ee eet 466, 225 

Rainbow trout ........ 465,500) | eee etl meste o 155, 950 
ROCK DaSS:.cc-cbiaseec loss se ea cen tee emmce cee eee 53, 910 

’ Smallmouth black bass}: -. -2 2-2. 2<0.|: -wesedeseeee- 2, 500 
Nashua, N. H.: 

Entire year... - es... BOOK trout si 62a c25| 2h slsclcns « -o3| see SAS eee 735, 600 
Pike yperen oc oo. teal semeeessccmene 1, 175;,000 || sacs sceninae 
Rainbow. trout... cfc 5c|b cece cee a | hoe eee 42, 000 
Smallmouth black bass|....-..-.-.... SL 00! a sc eccene 

Neosho, Mo.:* 
Entire year:..2....:-. Catfish’. ii veisesictccisincal oe ne aaee eee] See ee 3, 000 

Crapplen:: coc ccces col cosoee cae Saree eee eee: 13, 222 
Largemouth black bass|t =. 2ss- - -senlnageeeeeeeee. 20, 175 
Rainbow trout........ *100 "0003 |- sce seeosee 167, 965 
Rock Dass sii ssa oe seal te oct ea coos Cee eee 10, 040 
Smallmouth black bass}.........-..-- 1, 500 2, 701 
Sunfish soe eoscae eae |oetince ne oa Cee eer Sree 31, 680 
Yellow perch. ac-ccac easton: peee Seeeee owen 58 

Northville, Mich.: 
Entire year........... Brook trout ossecccclec esas eens 321, 000 148, 225 

Rainbow trout 23-52 <|- 2.2252. 407 42,000 51, 575 
Smallmouth black bass|= <2 2-205 250-52 |-2 ~~. - gastiees - 31, 200 

Bay City, Mich.— 
April-May ............ Pike perch®s.25-s-<< 277, 250, 000 7;040),000) |... -2sceee 

EVieclevoir, Mich.*— 
Entire year...-..-...< Lake trout. .--.2..-... * 2,685, 000 10,000,000 |....-.------ 

Steelhead salmon...... a ED pe 235810) |cccceeeneee 
Whitefish 2.2 s2sese 15, 000, 000 2050002000) |< <..2-s-2=e" 

Orangeburg, S. C.: 
Entire year... «--1s-+-- 3 

204, 675 

14, 200 
Put in Bay, Ohio:* 

Entire year...:.-:-:-- ODE ss 5noonSededodsed pesoocia-eebes 63, 325,000 |.......-..-- 
PIRCMCECH Ecce cn cice | sion cement O00) ODO) ere sem eer 
Whitefish: 4)e.--..-- * 77, 000, 000 167, 500, O00! | sis.cioeeceee 

St. Johnsbury, Vt.: 
Entire yeat-- -2.--.--.- Brook trout....\......- 256, 890 931, 900 85, 800 

LEY Gund hig sgonseseedl sees abucocdeos 30; 000 |. cheese 
Landlocked ‘salmon: oc|- noche ce cosnee = eee aaa 10, 000 
Steelhead salmon: <- -o.) 3. 2022 mene eect eee 5, 875 

Holden, Vt.— 
Entire year-ac.-.--.-- Brook! trout cae io -< ols aoe sees 144, 500 29, 200 

Thakertroute cocoa. oeclose cheese 19, 300 12, 350 
Rainbow trout. ---. 32: |nce<ise-sacoce|s ees pee 400 
Steelhead salmon- <2 |o.4 ec oce ese oce ee eee 3, 490 

Swanton, Vt.*— 
March-May.........-. PAKe: DerCWeetemac ons * 19, 225, 000 185,100,000) |e = seem 

Yellow perch.........- | 12,000, 000 5, 300, 000 |............ 

Total. 

12, 685, 000 
23) 810 
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STATIONS AND SUBSTATIONS OPERATED, AND OuTPUT OF EACH, FISCAL YEAR 
1921—Continued, 

{Asterisk (*) denotes transter of eg gs. See table, p.15.] 

Station and period of 
operation. 

Species. 

San Marcos, Tex.: 
Entire year........... 

Saratoga, Wyo.:* 
Entire year..........-. 

Spearfish, S. Dak.: 
Entire year.........-- 

Springville, Utah:* 
Entire year.......-...- 

Paris, Idaho— 
March-April......-..- 

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

White Sulphur Springs W.Va prings, 

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

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

Wytheville, Va.:* 
Entire year........... 

Yes Bay, Alaska: 
Entire year..........- 

Crappie....... 
Rock bass 

Blackspotted trout. ... 
Brook trout..-...0.... 
Rainbow trout.......-. 

Brook trout... 2-22... = 
Heke trout.---.-...--- 
Loch Leven trout..... 
Rainbow trout.....-.- 

Blackspotted trout. --. 
Brook trout.. =. @</2-- 
Cats se 

Oranplesesc. stem 
Largemouth black 

Brook trout........... 
Crappie==-- 2-4-1 
Largemouth black 

bass. 
Rainbow trout.-....-.-- 
Rock bass---.--*--2 =< 
Smallmouth black 

bass. 

Code eee ease ae 

Brook troute-<./-- ==. - 
Crappie=-=-5-+-------— 
Largemouth black 

Rock DASS. eeeiaeee oe 
Smallmouth black 

100, 000 
* 1,297,740 

350, 000 

‘1, 109, 637, 130 
i 

124, 441, 000 
795, 355, 000 

3, 626, 264, 230 
5 ’ 

3, 626, 262, 730. 

Fingerlings, 
yearlings, Total. 
andadults. 

257,715 257, 715 
70, 000 70, 000 
5, 004 5, 904 

320 320 
74, 872 74, 872 

194, 000 194, 000 
129, 000 229° 000 
145, 000 1, 442, 740 

530, 000 530, 000 
29, 900 29; 900 
34, 000 34, 000 

126, 945 126, 945 

91, 300 91, 300 
200, 300 200, 300 

2) 000 2) 000 
172, 000 522, 000 

aaa hae 600, 000 

1, 280 1, 280 
54, 500 405, 500 

73, 005 73, 005 

857, 400 857, 400 
550 550 
600 26, 400 

663, 151 913, 151 
175 175 
125 100,625 

Prete abeee” 124, 441,000 
Seto tocar 795, 355, 000 

40, 900 40, 900 
160 160 

9, 423 9, 423 

Rahs ttre 500, 000 
315, 550 425, 550 
14, 060 14, 060 

100 100 

10, 325 10, 325 

9, 380, 500 10, 280, 500 

226, 682, 195 |4, 962, 583, 555 
92,650 94, 150 

226, 589, 545 |4, 962, 489, 405 

EGG-COLLECTING OR AUXILIARY STATIONS. 

The eggs hatched at the main stations and substations listed in 
the foregoing table are in many cases obtained from auxiliary 
sources, usually temporary stations occupied during the season 
only or, in some instances, mere camps, which are shifted from year 
to year. In the Great Lakes and off the New England coast col- 
lections are made by the bureau’s vessels or boats in favorable lo- 
calities. The following stations and egg-collecting points, operative 
for the periods indicated, furnished eggs of the given species for the 
main hatcheries during 1921, 
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EGG-CoLLEecTING STATIONS AND SPECIES HANDLED, FIscAL YEAR 1921. 

Stations. Period of operation. Species handled. 

Bozeman, Mont.: 
Meadow Creek, Wont... 2c cce ets tone 
Yellowstone Park, Wyo.... 

Clear Creek... -... 
Columbine Creek 
Cub Creek 
Thumb! Creeksc cts ae see 

Cape Vincent, N. Y.: 
Bygotts Point, IN WY) Foe caer eee oeies 

- Chaumont Bay, N. Y 
Deseronte, Canada. .........------.--.| 
ReainiHayen) Baye Ncie eee as eee 
Grass Bay, N. 
Pigeon Island, Canada 
DOUUS BayVNiM.. oc tances stecceeete oe 
South Bay, Canada 
mtony Island Ne Y..csessecescseeee 

Duluth, Minn.: 
Boy, River MMinn... - ¢22=222¢ sosceee cee 
Bricsburg, Minn 
Grand Marais, Mich o35 27sec en eeeeee 
Keystone, Mich. 3. ossccassacese see soe 
ac LaBelle; Wich spiseseeseasencnee 
Manitou Island, Mich 
Marquette Mitht ood:sace arenes ue 
Munising, Mich 
Ontonagon, Mich.......-...-.---...-.. 
Portage), ‘Mich... 2-22 2452. aa e ees 
Washington Harbor, Mich 

Green Lake, Me.: Fish River Lake, Me..... 
Leadville, Colo.: 

Carroll bakey Coloss..i8stscesssse see: 

Catawba Island, Ohio a ee 
Isle St. George, Ohio 
Port Clinton, Ohio 

Woods Hole, Mass.: 
Quissett, Mass 
WHOLE Mass coo. 8h Cano wes nase see 
Wickford cR.fho2gcit2:.i2. eas. 23! 

ees does 

| September to November... . 

WNovenibers oa. scan cern 
November and December. -. 

November 

Aprilto June. 
November and December, 

April. 

September to December... - 

October and November, 
April and May. 

Rainbow trout. 
Blackspotted trout. 

0. 

Cisco, whitefish. 
Do. 
Do. 
Do. 

Yellow perch. 
Lake trout. 
Cisco. 
Whitefish. 
Lake trout. 

Pike perch. 
Do. 

Lake trout. 

Do. 
Landlocked salmon. 

Brook trout. 

0. 
Brook and Loch Leven trouts, 

Lake trout, white fish. 
0. 

oO. 
Whitefish. 

Do. 
Do. 

Whitefish, carp, pike perch. 

Whitefish, pike, perch. 

Brook trout. 
Do. 
Do. 

Rainbow trout. 
Do. 
Do. 

Brook and Loch Leven trouts. 
Do. 

Brook and rainbow trouts. 

Winter flounder. 
Do. 
Do. 
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TRANSFERS OF EGGS. 

For the convenient reference of persons interested in the results 
of the frequent interchange of fish eggs between the various stations 
of the bureau this table is prepared, indicating all such transfers of 
eggs during the fiscal year 1921. It is the intention to include a 
similar table in all future reports. 

TRANSFERS OF Eaas, Fiscan YEAR 1921. 

Species. 
Number 
of eggs. 

Blacksp ot t ed 
trout. 

Brook trout ?... 

Chinook salmon 

Landlocked 
salmon.2 

Pike perch 

Rainbow trout. 

if 

2, 000, 000 

500, 000 
24, 350, 000 

2 50, 000 

225, 000 
2 50, 000 

3 60, 000 

398, 991 

2105, 000 

2 100, 000 

250,000 
225, 000 

2100, 000 

3.50, 000 

325, 000 

357,000 

350, 000 
3150, 000 

From— 

Yellowstone Park. 

Leadville, Colo- ... 

Springville, Utah. 
0) 

Battle Creek, Calif. 

Cape Vincent,N.Y. 
Woods Hole, Mass. 
Charlevoix, Mich.. 
ee OO vias oe sacnade 

Duluth, Minn..... 

Grand Lake 
Stream, Me. 

Gloucester, Mass. - 

Bozeman: Meadow 
Creek, Mont. 

Obs a onee aes 

WhiteSulphur 
Springs, W. Va. 
d 

chase (0 Cs fteeresaeipae eis 
Wytheville, Va... 

Final disposition of fry or finger- 
To— lings. 

Birdsview, Wash. - . 
Clackamas, Oreg.... 
Leadville, Colo... ..- 
Saratoga, Wyo 
Bozeman, Mont..... 

Washington waters. 
Oregon waters. 
Colorado waters. 
Wyoming waters. 
Two Medicine Lakeand Grinnel 

Creek, Glacier Park, and other 
Montana waters. 

Do. 
Oregon waters. 
Wyoming waters. 
South Dakota waters. 
Pennsylvania waters. 

Cayuga Lake, N. Y. 
Atlantic Ocean. 
Twin Lakes, Colo. 

-| Averill Lakes and Lowell Lake, 
Vt.; Silver Lake, Taylors Pond, 
and Winnesquam Lake, N. H. 

Reclamation Reservoir, S. Dak.; 
Big Wind River, Wyo. 

Pleasant Lake and Toddy Pond, 
e. 

Lake St. Catherine, Vt.; Lake 
George, N. Y. 

Lake Ontario, N. Y. 
Perkiomen Creek, Lake Sheri- 
dan, Paupack River, and 
other Pennsylvania waters. 

Merrimack River and tributaries, 

Clackamas, Oreg.... 
Saratoga, Wyo...... 
Spearfish, S. Dak... 
Central station, 

Washington, D.C. 

Spearfish, S. Dak... 

Craig Brook, Me.... 

St. Johnsbury, Vt... 

Cape Vincent, N. Y. 
Central station 
Washington, D. Cc. 

Nashua, N. H....... 

Wytheville, Va..... New River, Va. 
eee Harbor, | Boothbay Harbor, Me. 

Me. 

Duluth, Minn....... Clearwater River, tributary of, 
Minn. 

Reserved for brood stock. 
Spearfish Creek and tributaries, 

S. Dak. 
Spring Valle 

Manchester, lowa... 
Spearfish, S. Dak... 

-| La Crosse, Wis...... Creek and tribu- 
taries, and other Wisconsin 
waters. 

Erwin, Tenn........ Pigeon River and North Indian 
Creek, Tenn. 

Leadville, Colo...... Platte River, Rifle Creek, and 
other Colorado waters. ¥ 

Clackamas, Oreg....| Alder Creek and Clackamas and 
Molalla Rivers, Oreg. 

Duluth, Minn....... French and Sucker Rivers, Minn. 
Leadville, Colo....-.. Platte River, Rifle Creek, and 

other Colorado waters. 
Spearfish, S. Dak...) Bear Butte, Horse, and Castle 

Creeks, S. Dak. 
Berkshire: Harts- | Housatonic and Westfield 

ville, Mass. Rivers, Mass. 
Central station, 

Washington, D.C. 
Northville, Mich...-. 

St. Johnsbury, Vt-.. 
Cape Vincent, N. Y. 

Potomac and Beaverdam Rivers, 

Au Sable and Pere Marquette 
Rivers, Mich. 

Crescent Pond, N. Y. 
Horseshoe Pond, Salmon Creek, 
and Neversink River, N. Y. 

Seeae do............| Central station, | Potomacand Beaverdam Rivers, 
Washington, D.C. Md. 

Bio nteke do............| Green Lake, Me.....| Great Brook and Beaver Pond, 

Boor dO; ~gerepsse) Nashuay Nis: bi oes 
ke ae do 

100267 °—22——2 

Me. 
Cold and Nashua Rivers, N. H. 
Cheat and Cranberry Rivers and 

tributaries and other West 
Virginia waters. 

White Sulphur 
Springs, W. Va. 
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TRANSFERS OF Haas, FiscAL YEAR 1921—Continued. 

Species. Wee From— To— Final cnvesae fry or finger- 

Sockeye salmon} 3,000,000 ogaak, Alaska. . Salt, Wash.....| Quinault Lake, Wash. 
9,000; 0005 | S220) eo. 22-2 Yes Bay, Alaska....| McDonald Lake, Alaska. 

30, 000 edeiea, Wash .| Clackamas, Oreg....| Columbia River, Oreg. 
420,000 |...-- d0:. 9-2-8052 Craig Brook, Me....| Pleasant River, "Me. 

Steelhead sal- 25,000 }..-.. do. ---| Charlevoix, Mich....| Hortons Creek, Mich. 
mon. 

1000055 =: )-< Go: 220s eeceee Erwin, Tenn........ Reserved for brood stock. 
D001 LES C0 (0 ears i Manchester, Iowa... Do. 
000" |22-22 GOs 580 so. Sacee St. Johnsbury, Vt...| Lake Tarleton, N. H.; Cayuga 

Lake, N. Y.; and Peacham 
: Pond, Vt. 

Whitefish ...... 750,000 | Cape Vincent,]| Central station, | Cayuga Lake, N. Y 
an 6 Washington, D. ¢. 

750;000)/Put in Bay, Ohio':|- Sido... -2222.-5:¢ Do. 
59, 120,000 |....- Co Co eee y ae eee Charlevoix, Mich....) Lake Michigan. 

0,000, 000 |...--. Go- ss.) fS22% 38: Duluth, Minn....... Lake Superior. 

1 For eee teernnes delivered to Pennsylvania Fish and Game Commission. 
3 Eggs from wild stock 
3 Eggs from domesticated stock. 
‘ This transfer was due to a misunderstanding of orders. 

Propagation of Commercial Fishes. 

The more important commercial fishes propagated by the bureau 
are the salmons of the Pacific coast, the whitefish, cisco (lake her- 
ring), lake trout, pike perch, and yellow perch of the Great Lakes, 
the yellow perch of the Potomac, the carp in the Portage River sec- 
tion of Ohio, the marine species—including the cod, haddock, pol- 
lock, winter ‘and pole flounders—the buffalofish in Louisiana, and 
the anadromous fishes of the Atlantic coast—the shad, glut herring, 
alewife, striped bass, and Atlantic salmon. A discussion of the 
propagation of these fishes at the various stations during the fiscal 
year 1921 follows. Data concerning the spawning seasons for the 
species at the different stations are assembled in the table on page 72, 
and the amount and cost of fish food used at the Pacific salmon sta- 
tions are given in the table on page 75. 

PACIFIC SALMON CULTURE. 

With the recent increase in the cost of all labor and materials 
the bureau has found it impossible to maintain the former magni- 
tude of its Pacific salmon operations or to keep pace with the work 
done along that’ line by the various State commissions. The Yes 
Bay (Alaska) station was temporarily closed in order that its 
allotment of funds might be used to rebuild the water-supply lne 
and make repairs to the hatchery and its equipment, such action 
being essential to prevent complete deterioration of valuable Govern- 
ment property. In the following pages is given a brief review of 
the work of the hatcheries on the Pacific coast. 

AFOGNAK'(ALASKA) STATION. 

[EDWIN WENTWORTH, Superintendent. ] 

There was another excellent run of sockeye salmon in Letnik Lake. 
and during the active spawning season, extending from July 31 to 
September 24, 62,300,000 eggs were laid down in the hatchery. This 
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is the fourth consecutive year that the egg collections have exceeded 
50,000,000, and it would seem to indicate the permanency of the 
reestablished run, which was practically destroyed by the volcanic 
eruption of 1912. In none of these years do the egg collections 
afford an accurate index to the numbers of fish entering the lake, as 
it is the exceptional season when conditions are such as to permit 
active fishing throughout the spawning season. Thus, many of the 
fish annually escape to perform the spawning function under nat- 
ural conditions. During the fiscal year 1920 upward of 79,000,000 
eggs were taken, after which the tracks were removed from the 
spawning streams. It was estimated that not more than 50 per cent 
of the spawning salmon entering the lake were used. During the 
season of 1921 the egg collections did not fill the hatchery, as floods 
during August prevented successful fishing. 

Of the eggs collected 10,000,000 were transferred to other points, 
5,000,000 going to the Yes Bay (Alaska) station, 2,000,000 to 
Quinault, Wash., and 3,000,000 to the State fish hatchery at Bonne- 
ville, Oreg., in continuance of an effort to restock the Columbia 
River with the species. The eggs retained at the station were in- 
cubated with a loss of 63 per cent. In view of the excellent run 
of sockeye salmon that has entered Letnik River during the past 
four years, it may not be amiss to consider the opening of Letnik 
Bay to commercial fishing for the species after it has been ascer- 
tained that a sufficient number of fish has entered the lake to insure 
a satisfactory number of eggs for artificial incubation. This would 
involve the installation of a rack, making it possible to count the 
salmon passing through. It is believed the same rack would be 
useful in excluding Dolly Varden trout and silver salmon from the 
lake should this be considered advisable. The water temperature 
at the beginning of the spawning period registered 52° F.; at its 
close, 40°. 

YES BAY (ALASKA) STATION. 

[C. H. Van Arra, Superintendent. ] 

Fish-cultural work at this station was confined to the incubation 
of the sockeye-salmon eggs transferred from the Afognak station, 
4,025,000 fingerlings resulting from the 5,000,000 eggs received. Dur- 
ing December 350,000 of the eyed eggs were planted in three local 
lakes, which have been designated as Cannery Lake, Round Lake, 
and Lake No. 2. These bodies of water do not at present support 
a run of salmon, though they appear to be suited to the purpose. 
A rather casual inspection of the lakes on May 17 Aisclyeedcdvetal 
schools of sockeye-salmon fingerlings from 1 to 14 inches long, 
Each school was estimated to contain from 25 to 75 fish. 

In view of the extensive repair work in hand it was not possible 
to take up fish-cultural operations on the usual scale. The repairs 
were essential to prevent complete deterioration of valuable prop- 
erty and were made from the funds usually allotted for propagation, 
the special appropriation requested by Congress for the purpose 
having been refused. The main features of the work consisted in 
the installation of a new water supply and extensive repairs to the 
hatchery building, including new foundation piling, new floors, and 
a complete set of 240 hatching troughs. The water supply required 
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approximately 4,000 feet of 18-inch and 16-inch wood stave pipe, 
which was carried on a trestle from 1 foot to 24 feet high, and 1,250 
feet of 6-inch pipe to provide water for domestic use and for fire 
protection. The trestle is made to accommodate a tramcar and 
makes available for station use an excellent supply of firewood and 
lumber, also, after the station has been equipped with a sawmill. 
The work also included repairs to other station buildings and the 
construction of a new launch. The station is now on an operating 
basis again, and fish-cultural work will be resumed during 1922. 

During the fiscal year 1920 a system of feeding young salmon 
that had been in successful operation in the Washington field for 
some time was tried at the Yes Bay station. An arm of McDonald 
Lake, locally known as McDonald Slough, was temporarily screened, 
and a considerable number of young sockeye salmon were placed 
therein. The fish were fed regularly on salted salmon and made a 
very excellent growth. The results of the experiment were so satis- 
factory that piling has been driven to make the feeding inclosure 
a permanent feature of the station’s work. 

BAKER LAKE (WASH.) STATION AND SUBSTATIONS. 

[J. R. RUSSELL, Superintendent. ] 

Necessity for economy has compelled the suspension of fish-cul- 
tural operations at three of the field stations in the Washington 
group in the past two years, and this has tended to reduce the output 
in that region. The combined output of the Washington stations for 
the fiscal year 1921, exclusive of Quinault, is 36,873,015, against 
33,086,750 for the preceding year, 20,393,315 of the 1921 figures rep- 
resenting fingerlings, as opposed to a production of 9,842,350 finger- 
lings in 1921. 

BAKER LAKE (WASH.) STATION. 

Of particular interest in connection with the fish-cultural work in — 
this field was the excellent run of sockeye salmon at Baker Lake. The 
run began on July 1, when 115 adult fish were taken, and continued 
to August 13, the peak of the run occurring between July 20 and 24. 
A total of 7,850 spawning fish were taken. The spawning period ex- 
tended from October 10 to November 30. About 46 per cent of the 
total brood stock, or 3,645 fish, proved to be gravid females and 
yielded 11,750,000 eggs. This is the largest collection of sockeye- 
salmon eggs obtained at Baker Lake, exceeding last year’s record 
collection by 600,000. The incubation period was unusually pro- 
tracted, the first fry appearing on April 1, nearly three months later 
than in the preceding year, and hatching operations were not com- 
pleted until May 31. The long incubation season was attributable to 
low water temperatures, brought about by cold spring weather and 
jate snowstorms in the mountains. Apparently there were no ill 
effects to either eggs or fry, as the loss of eggs amounted to only 3.6 
per cent, while the fry hatched seemed to possess the usual vigor. 
Though it has not been possible to replace all equipment destroyed 

by the fire of last year. all of the fry produced were retained in the 
hatchery troughs to the end of the sac stage, this being effected 
through the use of the stacked-tray system. There remained on hand 
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at the close of the fiscal year 4,000,000 of these young salmon, which 
will be reared to a larger size before liberating. In connection with 
its rearing operations the bureau is indebted to the fish and game 
authorities of the State of Washington, which furnished without 
charge 1,000 cases of canned salmon “ do-overs” to be utilized as food 
for the fish. 

The improved run of sockeye salmon in Baker Lake seems espe- 
cially noteworthy from the fact that for more than 20 years the main- 
tenance of the run of this species has depended almost exclusively on 
artificial propagation. It has been the custom at this point to trap 
all fish as they enter Baker Lake from the river and transfer them to 
an inclosure near the head of the lake, where they are held until 
ready to spawn. Thus, only the comparatively few fish which occa- 
sionally escape the trap during high-water periods spawn naturally 
in the lake. 

In addition to the sockeye-salmon operations 700,000 silver-salmon 
eggs were taken between November 17 and December 15. In pursu- 
ance of the adopted policy of reserving Baker Lake so far as possible 
for the propagation of sockeye salmon, these eggs were transferred 
to the Birdsview hatchery immediately after being eyed. 

BIRDSVIEW (WASH.) SUBSTATION. 

The work of the Birdsview substation, on the Skagit River, was 
also successful. Its output of chinook salmon was larger than in any 
previous year, and the collections of silver and steelhead salmon 
eggs were above the average. This substation is now dependent 
on the fish that enter Grandy Creek for its egg collections. The 
trap in Phinney Creek, formerly a valuable egg-producing stream, 
was destroyed by floods two years ago, and since that time funds for 
its replacement have not been available. The success of the work at 
this point is attributed largely to the favorable water stages which 
prevailed throughout the spawning season. The streams in this 
locality are subject to sudden and violent fluctuation, and not in- 
frequently at the spawning season the water is at such a low stage 
as to make the ascent of fish difficult, if not impossible. Of passing 
interest is the collection of 13,500 sockeye-salmon eggs from fish 
taken in Grandy Creek, the result, apparently, of plants of that 
species made by the bureau in Grandy Lake. 

BRINNON, DUCKABUSH, AND QUILCENE (WASH.) SUBSTATIONS. 

The propagation of chum salmon at the three substations on Hood 
Canal—Brinnon, Duckabush, and Quilcene—was unusually successful 
from the standpoint of egg collections and numbers of fry pro- 
duced. Thirteen million eggs of this species, taken in Walcotts 
Slough, at the Brinnon substation, represented the largest number 
of eggs taken in that region. The egg collections do not accurately 
represent the numbers of spawning fish in the streams, since many 
escaped during the high-water stages, which were frequent during 
the spawning period and adversely affected the work at all points 
on the canal. 

There are two distinct runs of chum salmon in the tributaries of 
Hood Canal. The spawning of the first, or summer run, occurs 
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in September, while the late or winter run spawns from early 
November to well into January. <A peculiarity of this species is 
that the fish in most instances are in spawning condition when they 
leave salt water to enter the streams, and most of the eggs collected 
in the Washington field are obtained in tidewaters. The increased 
collections of chum-salmon eggs within the past two years may be 
attributed to the lessened activity of commercial fishermen, the low 
prices prevailing offering but little inducement to fish. 

There was a satisfactory run of silver salmon at the Hood Canal 
substations, though egg collections fell below those of the preceding 
year because the run occurred at a time when floods prevented the 
successful operation of traps or seines, a condition that continued 
to prevail throughout the spring spawning season of the steelhead 
salmon. 

QUINAULT (WASH.) SUBSTATION. 

[PuHiILto B. Haw.ery, Foreman in Charge. ] 

The fish-cultural work at this substation during the year was less 
successful than usual, the aggregate output amounting to only 
5,820,800 as compared with 15,908,600 in 1920. Eggs at this point 
are obtained from fish taken in traps or by other means ithe tribu- 
taries of Quinault Lake, which, like most streams in a mountainous 
country, react quickly to climatic conditions, a heavy rain producing 
flood conditions almost immediately. The waters rapidly subside 
on the cessation of rain, while even a short period of dry weather 
causes low water stages at all points. Fishing operations are con- 
ducted in the streams at some distance from the hatchery, the eggs 
being transported by canoe. Every season there are times when the 
water stages in the upper Quinault and Big Creek, the principal 
spawning streams, are so low that it is difficult to operate a canoe, 
while at other times the water is so high that all traps are submerged 
to a depth of 1 to 5 feet. 

As it is characteristic of salmon to ascend the streams in the 
greatest numbers during high-water stages, it is not surprising that 
the ege collections should be subject to material fluctuation from 
year to year. Thus, the number of eggs of any species taken is not 
necessarily a just criterion of the number of salmon available at 
spawning time. The remedy for this situation, from a fish-cultural 
standpoint, is the construction of a trap at the lake outlet similar to 
the one used at the Baker Lake station, whereby all the fish are taken 
as they enter and are held in an inclosure until they are ready to 
spawn. 

The first sockeye-salmon eggs were taken November 3, and _ be- 
tween that date and November 20 the entire egg collections for the 
season, amounting to 1,750,000, were obtained. From November 20 
to the time that efforts at spawn taking were abandoned, on Decem- 
ber 15, high-water stages precluded all possibility of seining or fish- 
ing by other methods. Local collections of this species were 
augmented by the receipt of 2,000,000 eggs from the Afognak sta- 
tion. The run of silver salmon appeared to be larger than usual, 
and during the spawning season of that species, which is coincident 
with that of the sockeye, 1,565,000 eggs were secured. A small num- 
ber of chinook-salmon eggs was also taken. The run of chinooks, 
which was apparently not large, was earlier than usual. 
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The output consisted of 950,000 fry and 3,448,000 fingerlings of 
the sockeye salmon, including 1,500,000 fingerlings carried over from 
the preceding year, 1,398,000 silver salmon, and 24,800 chinook finger- 
lings, with 1,000,000 sockeyes remaining on hand at the close of the 
fiscal year. 
From time to time there has been some criticism regarding the 

bureau’s work at Quinault, particularly on the part of the Quinault 
Indians. The substation is located on the Quinault Indian Reserva- 
tion, and salmon fishing is the principal means of support for the 
Indians. Following the passage of regulations that had the effect 
of restricting salmon fishing to some extent in the Quinault River, a 
petition was submitted to the Commissioner of Indian Affairs, ex- 
pressing the belief of the petitioners that the work of the hatchery 
had been detrimental rather than beneficial to the fishery of the 
river. The statement appeared to be founded on prejudice rather 
than on fact. The results of artificial propagation at other points 
do not bear out the contention, and in Quinault waters the fish taken 
for artificial propagation represent but a small part of the fish reach- 
ing the spawning grounds, probably not more than 10 per cent in any 
season. Furthermore, for several years considerable numbers of 
sockeye-salmon eggs transferred from the Alaska stations have been 
incubated in the Quinault hatchery and the resulting fingerlings 
planted in Quinault Lake or its tributaries. 

Notwithstanding these facts, it was decided to try an experiment, 
which it was hoped would furnish reasonably reliable data on the 
results of artificial propagation as compared with natural reproduc- 
tion. The plan suggesting itself was to take an accurate census 
of the sockeye salmon entering Quinault River and Quinault Lake 
for a period of years and by checking the returns from each year 
involved to secure at the proper time the desired figures for com- 
parison. During the first two years of this period no artificial 
propagation of the sockeye salmon was to be conducted, and all fish 
of that species entering the lake were to be permitted to seek their 
natural spawning grounds for natural reproduction, this period to 
be followed by two years of artificial propagation. 

Conditions in Quinault Lake and Quinault River are particularly 
favorable for the conduct of an experiment of this character. A 
fairly accurate record of the number of fish taken by the Indians 
as a commercial venture each season is available, and it remained 
only to obtain a count of the fish escaping the fishing operations in 
the river as they entered the lake on their way to the spawning 
grounds. ‘To accomplish this a row of piling was driven across the 
outlet of the lake, approximately 700 feet at the site selected. Four- 
inch mesh cotton webbing was attached to the piling in such a 
manner as to prevent the fish from entering the lake except by way 
of a 16-foot entrance provided in the weir at the point of deepest 
water. This entrance was so arranged that the fish were forced to 
pass near the surface of the water over a strip of white canvas, mak- 
ing them plainly visible to the attendant located in a small building 
on the piling above. Provison was also made for closing the en- 
trance at times when the observer was not present. The first count 
was made on April 14, when three sockeyes passed over the counting 
entrance, and was continued to June 10. The results of the census 
are indicated in the following table: 
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Number Number 1 
Date. of fish. Date? of fish. 

PEPE AE | SES oe cae eae eee enna ae 3 118 
Lt ee eee Joc oatepint Mop aes 1 405 
1G es eae ee ee ae ae SAN ae ae 16 30 
IFEELEL PIES EE 5 LET ORE TER ee 1 19 
il sae ee So Se ee et eee 3 255 
1 OFF er AOE VAI SS SMO RE RD U8 3 i! 
20555 . epee doe k Atte 5343-3 23 788 
DE eS a eae ee I ee ie 0 103 
228. ALESSI GES SOR yy geo ep 9 65 
ARNE BEL is 2 ot Te bes Air ee? 2 | 171 
A FRSA BARTEL MAREE CORRE AIO 234i 129 
26:53. Alege seer hh Se ee a 3 | 228 
fase haa a 0 li arr ACE lot 2 962 

cE ae Ge i Se RED Oe OR A Sos 1 299 
TEES a AeGe SOR: Oeacel te eee eet 44 606 

May (diets 013 Le ate ahd i 4 610 
Des cmcretn ct pees ee escbichaecs | 51p||Jtne vd d +e Ea oe le eee Fe ee 649 
17) gel Na enor 2 ee ee pie ees eee ei 96 7 pal Apr Neg Rn SST ae aa fe Sata 1,685 
G52 ei. a See 1 SICTLE SS Pipes le tapd re bu tye as ae 563 
SNARE en aa A Ane ee A EBS 20 Bae Stn. aa, GER eee 208 
Be ils Bee Bees eee 151 5 AL Rd hs eee 13 
Set ee eee ere et eee 18 Ga dheay dee date cbt ste 25 eee 853 
0 Bide bapeiiecaeane nael eee ag tl Pina atid 8 11 he was nea ae See eee ae Oe ee 186 
VUE Cel ehh Bey See tery eb bs py 246 Sieh iat! hep ext cV sey fe Pad 826 
1 ee ee ee Ge Bee Pa Se 421 O20 Eas 0 ee ey pe eae eee 164 
1 LS Pe ae BS Ee tee OTRAS Be EE 230 HO. 2g dte Obs i. SSI eos bie 90 
Mae aes ete e ne aga oh pare borers ee 82 

thie ee eles neta ota 3 alae ballets 286 Tolalt 22 acces tee Seen ee 11,788 

1 No count made on dates omitted. 

The count was discontinued and the webbing removed from the 
piling on June 10 because of the increasing numbers of fish that 
“ gilled” in the 4-inch mesh. This trouble was not anticipated, as 
the webbing was of the same quality and mesh as that used at the 
Baker Lake station for a long period of years with entire success, and 
the 4-inch mesh is in general use for fish traps on Puget Sound. An 
estimate of the fish entering the lake after the removal of the web- 
bing placed the number at 8,000, or a total of approximately 20,000 
for the season. Inasmuch as it was not. possible to obtain a com- 
plete and accurate record, it was decided to postpone the experiment 
for another season and proceed with artificial propagation as usual. 
With slight changes the weir constructed for the purpose described 
will be of value in connection with fish-cultural work should it be 
found desirable to continue such work after the conclusion of the 
experiment. ‘The number of sockeye salmon taken in the commercial 
fisheries conducted by the Indians in Quinault River during this 
period amounted to 28,608. 

SULTAN (WASH.) SUBSTATION. 

At the Sultan substation, on Elwell Creek, there was a falling off 
in the egg collections of all species as compared with those of the 
preceding year. This creek is a tributary of the Skykomish River, 
which joins the Snohomish River at tidewater, some 20 miles from its 
mouth. This 20-mile stretch of the Snohomish River is subjected to 
intensive gill-net fishing operations each year, and it is extremely 
doubtful if the fish which are able to escape the nets during the 
fishing season, together with those that are given free ascent of the 
stream during the closed season, are sufficient in number to maintain 
the run in the watershed. 
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CLACKAMAS (OREG.) STATION AND SUBSTATIONS. 

[H. C. MircHeiy, Superintendent.] 

Under this heading are included the four Federal fish-cultural 
stations in the State of Oregon, two located on the Washington side 
of the Columbia River, with one egg-collecting station on the 
Washougal River, also in the State of Washington, and another on 
the Snake River, near Salmon, Idaho. The aggregate egg collec- 
tions during the fiscal year 1921 were 42,912,320, and though the 
chinook salmon predominates in the work all species of the Pacific 
salmons excepting the sockeye and including the steelhead are repre- 
sented. The shad is also propagated at Willamette Falls, Oreg., 
and the output is further augmented by the incubation of eggs of 
other species obtained by transfer from various points, and the 
distribution of the resulting fish in Oregon, Washington, and Idaho 
waters. The species thus transferred consist of brook trout, rainbow 
trout, blackspotted trout, and sockeye salmon. 

In line with the very general belief, which appears to be well sub- 
stantiated by reliable investigators, that much greater returns may 
be expected from the planting of larger-sized fingerling fish, particu- 
larly in the case of the chinook salmon, it has been the policy to 
develop facilities as rapidly as possible for this purpose. The 
stations in the Oregon field have an excellent record in this respect. 
During the fiscal years 1919-20 and 1920-21, an aggregate of approxi- 
mately 83,500,000 fish from 2 to 34 inches long have been planted in 
suitable waters of the State. These consist largely of the chinook 
salmon, though, as mentioned before, smaller numbers of brook, rain- 
bow, and blackspotted trouts and steelhead salmon are included. 

In contrast with the conditions that obtained during the previous 
spawning season of the salmon, when low-water stages at all points 
handicapped the work, floods prevailed in most of the streams dur- 
ing the season covered by this report. While it was not possible 
to state with accuracy to what extent the operations were curtailed 
by the floods, there is reason to believe that with more nearly normal 
weather conditions the aggregate collection of eggs would have ex- 
ceeded that of any preceding year and that at some points the eggs 
available would have been in excess of hatchery capacity. 

CLACKAMAS (OREG.) STATION, 

Though the racks installed in the Clackamas River in connection 
with operations at Clackamas station were of unusually substantial 
construction and remained intact through two severe freshets they 
were carried away on October 3, and the egg-collecting season ended 
on that date. Though a very fair number of chinook and silver 
salmon had collected between the racks prior to their destruc- 
tion, conditions in the river were such as to render the laying out 
and operation of a seine impossible. Consequently, the egg collec- 
tions were reduced very considerably, totaling only 360,000 of the 
chinook salmon. Shad culture at Willamette Falls during July re- 
sulted in the collection of 2,119,000 eggs of that species. Transfers 
of eggs from other points were made as follows: 3,166,000 chinook 
salmon from Snake River (Idaho) station, 100,000 chinook salmon 
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from Little White Salmon (Wash.) station, 100,000 blackspotted 
trout from Montana Fish and Game Commission, 25,000 black- 
spotted trout from Yellowstone Park, and 197,000 brook trout and 
96,000 rainbow trout from Springville (Utah) station. 

UPPER CLACKAMAS (OREG.) SUBSTATION. 

The spring run of chinook salmon in the Clackamas River was the 
largest for a number of years, and egg collections of that species at 
the Upper Clackamas substation exceeded the previous season’s 
record collection by nearly 800,000. Racks were installed early in 
July and fishing operations continued until September 16, when 
high water permitted the escape of all remaining fish, probably two- 
thirds of all the fish intercepted by the racks getting away at this 
time. ‘There has been a most decided improvement in the annual run 
of spring chinooks in this stream, and the station, though small, is 
of importance to the fisheries of the Clackamas River. Because of 
its exceptionally attractive and convenient location and its well-kept 
condition it is a point much favored by visitors. Unfortunately, 
the Clackamas River is difficult to protect against the poacher, and 
illegal fishing is prevalent. 

LITTLE WHITE SALMON AND BIG WHITE SALMON (WASH.) SUBSTATIONS. 

There was a lighter fall run of chinook salmon in the Columbia 
River in the fall of 1920 than has occurred for several previous 
years. ‘To offset this there were not the intensive fishing operations 
witnessed throughout the period of the war, and the demand for 
chum and silver salmon was particularly light. As at all points 
in the Oregon field, the persistent high-water stages throughout 
the spawning period rendered the work of the spawn-taking crews 
difficult and hazardous, and at times the streams were quite beyond 
control. The run of chum salmon was of fair proportions, but it 
occurred at a time when it was possible to obtain only a limited 
number of eggs, and only a small proportion of the fish were ob- 
tained for propagation. During the run of silver salmon the floods 
were so severe as to make fishing impossible; therefore no eggs of 
this species were recorded. 

The collections of fish eggs at the Little White Salmon substation 
for the year consisted of 16,950,000 chinook salmon (of which 
2,000,000 were sent to the Big White Salmon substation and 1,100,000 
to the Clackamas station) and 5,162,000 chum-salmon eggs. This 
substation also handled 30,000 sockeye-salmon eggs transferred from 
the Washington field. At the Big White Salmon substation 5,005,000 
chinook-salmon eggs represent the total egg collections. 

ROGUE RIVER (OREG.) SUBSTATION, 

Operations at the Rogue River substation suffered less from the 
prevalent floods than at any other point in the field, and 4,438,000 
chinook salmon, 506,000 silver salmon, and 121,500 steelhead salmon 
egos were secured. There were on hand at the beginning of the year 
49.500 blackspotted trout, 886,000 steelhead salmon, and 197,000 rain- 
bow trout fry, all of which entered into the distribution from the 
station later in the year. 



PROPAGATION AND DISTRIBUTION OF FOOD FISHES, 1921. 25 

APPLEGATE (OREG.) SUBSTATION, 

At the other substation in southern Oregon, on Applegate Creek, 
the rainfall was excessive, and while higher water stages are fre- 
uently witnessed in the stream than occurred at any time during 
1 season of 1921 still the amount of water carried during the year 
was unusually large. Placer mining at points on the creek above the 
station has resulted in large deposits of gravel at the fish barrier 
which will necessitate some changes before the next spawning season. 
Egg collections were unusually light, as most of the spawning fish 
escaped over the racks. The results of the season’s egg collections 
were 80,000 chinook salmon, 36,000 silver salmon, and 55,000 steel- 
head salmon. 

WASHOUGAL RIVER (WASH.) SUBSTATION. 

The substation on Washougal River was opened on April 15, and 
359,000 eggs of the steelhead salmon were obtained. High water and 
the lumber work on the river were both sources of trouble and in- 
terfered with the egg-collecting work. From the collections ship- 
ments of eyed eggs were made to the New York Conservation Com- 
mission, to the Clarke County Game Commission at Vancouver, 
Wash., and to the Montana Fish and Game Commisison in exchange 
for blackspotted trout eggs. 

Some unusual features have been observed in connection with the 
work at this point. Last season it was noted that the fish remained 
quietly in the pools below the dam, showing but little inclination 
to ascend the river. Furthermore, the eggs secured were of poor 
quality, only 29 per cent of them producing fry. It is doubted if 
eggs of first quality were obtained from any of the female fish 
handled. The cause of this unsatisfactory condition was not ascer- 
tained, but the theory was advanced that the newly erected dam which 
stops the fish many miles below their wonted spawning grounds was 
responsible. In view of the excellent quality of the steelhead eggs 
taken at other points under very similar conditions, this theory is 
not altogether tenable. During the season of 1921 the quality of the 
eggs obtained was much better, though a considerable number of 
fish were taken in which small undeveloped eggs were distinguishable. 
There was nothing in the appearance of the fish to lead one to 
suppose they would spawn during that season. It is a condition not 
previously observed at any point, and it is more or less perplexing. 
It may be analogous to recorded instances of Atlantic salmon seeking 
their spawning grounds in fresh-water streams a full year in advance 
of the time they were ready to perform the spawning function and 
remaining there until that purpose was accomplished. 

SALMON (IDAHO) SUBSTATION, 

The results of the season’s work on the Snake River were very 
satisfactory. The racks were installed in Lemhi Creek before the 
end of the fiscal year 1920, and a good run of fish appeared early in 
July. Spawning began on August 14, and between that date and 
September 1, 6,000,000 eggs were secured, filling all available space 
in the eyeing station troughs. Immediately after this the racks 
were removed, and the fish remaining in the stream were permitted 
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to ascend to their natural spawning grounds. It is probable that 
the numbers of fish thus released for natural spawning exceeded 
those involved in the egg collections. This substation is located 
within 10 miles of the “top” of the Rocky Mountains, in the State 
of Idaho, and to reach this mountain stream for the accomplishment 
of their supreme mission in life the salmon travel approximately 
1,500 miles without food after entering the Columbia River at 
Astoria, Oreg. The conditions which were observed here in regard 
to the splendid spring run of chinook salmon were not confined to 
the Snake River. Similar conditions were observed in all tributaries 
of the Columbia River frequented by the so-called spring-run fish. 

Very excellent results in the rearing of young salmon have been 
obtained from the use of a comparatively new article of fish food. 
This is the immature spawn of the salmon taken by the commercial 
fishermen. The spawn is purchased at a comparatively low cost 
and held in cold storage until needed. In commenting on its value 
in his annual report for 1920 the superintendent of the station states: 

The salmon fry fed on salmon spawn and beef spleen produced remarkably 

fine fingerlings. It is by far the most satisfactory food that has ever been 
used in this field. No trouble was experienced with the fish at any point 
where its use was adopted. They were uniformly sturdy and readily accepted 
it throughout the year. 

While the expense involved in feeding fish on an extensive scale 
is considerable, in view of the quite general belief that the future 
supply of salmon in the Columbia and other rivers of the State is 
dependent very largely on the numbers of fingerling fish released 
from the hatcheries, the work is considered of first importance. 
Because of the long period during which so little is known of the 
life of the salmon—from the time of the seaward migration as a 
fingerling or yearling until its return for the reproduction of its 
kind—it is difficult to effect any positive check on the actual results 
of hatchery work. Nevertheless, the evidence in favor of the work 
at certain points, notably in the Columbia, Clackamas, and Rogue 
Rivers, is of a convincing nature, and it appears to fully warrant 
the expense necessary to continue the feeding and intelligent plant- 
ing of fingerlings. Upward of 68,000 pounds of fish food was used 
at the stations in the Oregon field during the fiscal year 1921. The 
details are given in the table of fish food on page 75. 

BAIRD (CALIF.) STATION AND SUBSTATIONS, 

[W. K. Hancock, Superintendent. ] 

In this field are to be recorded a number of untoward circum- 
stances resulting in a serious curtailment of the fish-cultural work. 
From the fall run of fish the aggregate egg collections for the entire 
field amounted to 7,910,000, as compared with 11,785,000 the preced- 
ing year, which included 1,349,700 eggs of the spring run chinook 
salmon taken in the McCloud River at Baird. 

Racks were again installed in the McCloud River in time to inter- 
cept the spring run of chinooks, but no fish appeared. This is di- 
rectly attributable to the dam erected in the Sacramento River at 
Redding for irrigation purposes. This dam had the effect of divert- 
ing into the irrigation ditches most of the water in the river during 
periods of low-water stages, and though an opening was left in the 
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dam to permit the passage of fish it was never effective. The matter 
of providing a suitable fishway was taken up with the California 
Fish and Game Commission, and at the close of the year the case was 
pending in the courts. 

There was a very large run of fall chinooks in the Sacramento 
River, and while Rae early fall was marked by low-water stages it 
was estimated on November 15 that there were enough fish impounded 
at the Battle Creek substation to yield not less than 15,000,000 eggs. 
At Mill Creek the run was even larger, and the egg collections for 
that substation were estimated at not less than 30,000,000. Beginning 
November 20 several days of heavy rains occurred, bringing about 
flood conditions of unusual severity. Many miles of territory, in- 
cluding railroads and highways, were under water. The retaining 
racks at all points were destroyed and spawning operations abruptly 
brought to a close. 

At the Battle Creek substation 2,450,000 eggs were taken, of which 
504,000 were transferred to Baird for incubation and 20,000 shipped. 
to central station, Washington, D. C., for exhibition. The remainder 
were hatched successfully, and 1,781 000 fingerling fish were planted 
in Battle Creek. At the Mill Creek substation 5,460,000 eges were 
secured, of which 1,000,000 were shipped to Baird and 3,000,000 to 
the State hatchery at Sisson. From the remainder 1,347,400 finger- 
ling fish were produced at the station. 

INVESTIGATIONS AND EXPERIMENTS, 

FERTILIZATION OF SALMON EGGS IN NATURAL SPAWNING. 

At many points on the Pacific coast certain species of salmon, 
notably the humpback and chum, spawn at or near the mouths of 
streams in tidewater. A rather general belief has existed that the 
results of such natural spawning were negative, and in order to ob- 
tain information on the subject the field superintendent in charge of 
the Pacific coast stations and the superintendent of the Baker Lake 
(Wash.) station were detailed to investigate these conditions in 
Puget Sound. The report of their findings | follows: 

In conformity with instructions relative to securing information on the per- 
centage of fertilization of salmon eggs in natural spawning, with special refer- 
ence to the eggs deposited in places over which the tide ebbs and flows, an 
investigation was made of Walcott Slough, at Brinnon, Wash., on March 5, 
1920. 

Walcott Slough runs through extensive tide flats, which at flood tide are 
completely covered with salt water. During ebb tide a good flow of fresh 
water, estimated at about 3,000 gallons per minute, passes through the slough, 
its-source beimg spring seepage at the slough head. The fish—chum salmon 
with a few silver salmon—enter this slough to spawn, the entire slough bottom 
being composed of gravel suitable for the purpose. The bureau has a rack and 
trap installed at a favorable point in the slough, about 500 yards from salt 
water, where fish are captured for propagation. Below the rack some natural 

spawning occurs, and this occupied our attention. Several nests were in- 
vestigated, all but two of which contained eggs. These two might possibly 
have been made last year, though they had the appearance of being used quite 
recently. Eight nests were examined, beginning with No. 1 (see table, p. 28) 
just below the trap, about 500 yards from salt water at low tide, and ending 
with No. 8, about 200 yards from the same water stage. During flood-tide 
periods salt water covered the nests from three to six and three-fourths hours 

to a depth of 13 to 53 feet. This will vary somewhat with higher or lower 
runs of tide. 

The condition and character of the bottom wherever nests were found would 
indicate that the fish chose points where spring seepage occurs through 
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gravel from 1 to 4 inches in diameter. Here the eggs were buried from ap- 
proximately 8 to 16 inches deep. When the eggs were reached, the gravel was 
found to be absolutely clean, more especially where the good eggs were secured, 
with a coating of fine sediment on top, indicating a circulation of fresh spring 
seepage water at all times. Anticipating this condition, a common trough 
was installed in the slough, with a circulation of fresh water assured at a low 
tide, but which at flood periods would be covered from 13 to 4 feet with salt 
water without any circulation. The trough was filled with gravel, through 
which about 25,000 eggs were carefully mixed. A tight cover was then 
fastened on the top, with sufficient space left at both ends for proper circula- 
tion. The eggs were placed in the gravel on December 18, 1919, immediately 
after being fertilized, and on examination, on March 5, 1920, they were found 
to have hatched with an estimated loss of about 30 per cent. The fry appeared 
to be extremely active and healthy. The bad eggs were nearly all decayed 
and broken but had the appearance of having been fertilized and the embryo 
partially developed. 

This would lead us to believe that an entire salt-water supply, with as low 
a density as 1.010 for an extended period, is injurious but not absolutely fatal, 
and it strengthened our belief that where fish spawn naturally within tidewater 
area the eggs are deposited where they receive a circulation of fresh water, as 
-before stated. Samples of eggs were taken from each nest, and, contrary to 
Mr. Robertson’s theory and observations in hatching eggs in gravel, the infertile 
eggs were chalky white when first observed in the gravel. The alternating 
salt and fresh water may be a contributing cause, though where a continuous 
circulation of fresh water seeps through the gravel it would appear difficult 
for salt water to penetrate sufliciently to have much influence on the eggs. 

Our observations led us to believe that the infertile eggs might be accounted 
for largely by a scarcity of male salmon. However, there is a possibility that 
spawning might have occurred wholly in salt water, which may prevent the 
action of the eggs necessary to proper fecundation. As all but a few of the 
fish entering the slough were taken in the trap, and as the males are usually 
the first to ascend, it is not improbable that most of the males entered the 
trap, thus reducing the possibility of successful natural spawning at the points 
where observations were made. The table would indicate enormous losses 
through natural spawning, but aS conditions were not absolutely normal, we 
would not care to be too emphatic from this meager survey. 

To obtain full information relative to the foregoing it would be necessary 
to extend observations over the entire spawning season. Each nest should be 
marked and accurate data produced as to the number of fish depositing in each 
nest, together with all natural and unusual occurrences noted. 

RESULTS OF EXAMINATIONS OF FisH NESTS, WALCoTT SLOUGH, BRINNON, WASH., 
Marcu 5, 1920. 

Distance] Height Vorti Esti- 
= ertical 

sae ECO yates | eee eee ee 
Nests. | water | nest at sens ee tide | ber of age cae Remarks. 

at mean a tid e. | ing | Covers | eggs BBS. 

tide. Sa Hest. ae ee 

Yds. |Ft. In. Fé. In.) Hrs. * 
No.0 box! SOY des A OLS aie caet 8 3 225,000 | Hatched...) Estimate 70 per cent hatched. 
No. 11,3... 500|}2 5] 1.022/6. 8 6 46 | Good......| 41 good; 5 dead. 
No. 21,3... 450 | 2 Le MO 225 |v 0 43 100 | Total loss.| Unfertile. 
INiosd.1, 855% 450 | 2 1 | 1.022 | 7 0 44 151 | Perfect....| 1 dead, but all fertile. 
No. 4 #..... 420 | 3 Wit aeeeie 6 0 64 500 | Total loss.| Unfertile. 
No. 54..... ATO Gig 1a eee 6 0 63 ATI ae nny soe Do. 
INKS 300 | 4 7 eet et 5 6 63 402 | Very poor. a ee 2 good (bad, un- 

ertile). 
No: 7 4..2 2. 250 t4 ty Wiel acaeened Dies 6 62 Newbee Bl epetectan e015 Nest looked good, but con- 

tained no eggs. 
No. 8 4..... 200 | 5 if |Soeocnue 3 6 8 | e he AR eS haere. Sh ais Do. 

1 The silt water density was tested by pumping water from bottom over nests at flood tide and ranged 
aus ie a box location to 1.022 at nests Nos. 1, 2, and 3, and 1.025 naturalsea water in Hood Canal. 

anted. 
3 Nests 5 feet apart. 
4Current swift and water badly discolored; numbers estimated from those seen in the water and caught 

innet and baskets set below the nests on the riffles when disturbing eggs; good eggs are not as buoyant as 
dead ones, and therefore some may have escaped our notice. 
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HATCHING EGGS IN GRAVEL, 

At the Afognak (Alaska) station an experiment in hatching eggs 
in gravel after the so-called Robertson method was undertaken dur- 
ing the season of 1920. Eggs to the number of 5,500,000 were placed 
in two old hatching troughs, mixed thoroughly with gravel, and 
bedded in the bottom of the creek. The troughs were fitted with 
a cover and water was introduced through a 1-inch pipe leading 
from a small dam, so that there would be a gradual flow through each 
trough. The intake of this pipe was carefully protected by a screen. 

On opening the troughs in the spring it was found that very few 
of the eggs had hatched. Though the winter was a mild one it is 
probable that the eggs had been frozen, as there had been a very 
hight fall of snow, leaving the creek unprotected, and frost may have 
penetrated to a greater depth than in seasons of lower temperature. 
Eggs placed in gravel boxes patterned after the Robertson plan and 
held in the hatchery developed nicely, and the majority of the fry 
remained in the gravel until the yolk sac was absorbed. 

SUGGESTIONS FOR POSSIBLE IMPROVEMENT AND ENLARGEMENT OF WORK. 

Further extension of the feeding operations at all stations where 
chinook, sockeye, and silver salmons are handled is desirable. This 
would necessitate an increased allotment for the Pacific coast work, 
since at the present time there is not sufficient capacity or funds to 
feed all stock resulting from the eggs collected. In fact, it has 
been necessary to close certain substations and curtail expansion in 
all fields. The extension of operations in other fields is essential if 
the work is to be kept at its highest efficiency. The take of eggs at 
many of our stations has been reduced through extensive commercial 
fishing operations during the period of the war, when heavy demands 
were made for this class of food, and it will take many years to re- 
store the streams to their former productiveness. 

The small statutory salaries provided for the lower grades of the 
bureau’s service and the consequent inability to maintain a trained 
and efficient personnel have been important factors in the declining 
output. Because of these conditions it has been necessary to employ 
and train new men at most points every season, and as competent 
men could not be secured or retained at the statutory wage provided 
station allotments have been drawn upon in many instances for the 
employment of temporary help at the prevailing high wages, thus 
greatly reducing the funds available for actual propagation work. 

The returns from the marking of young salmon on the Columbia 
River and at other points have not been wholly satisfactory. One 
reason for the small returns from these experiments may be the fact 
that it has been the custom to hold the fish intended for marking 
for several months beyond the natural spring migration, and this 
may have had a serious effect on the life of the fish involved. The 
thought has occurred that better results might be secured if the fish 
used in the marking experiments are held over one year, or until the 
migration of the following spring. The results of the marking ex- 
periments also suggest the desirability of a more thorough study of 
the early life of the salmon, with the view of correcting any possible 
weaknesses in present methods of propagation and distribution. 
This is a phase of the work that is respectfully referred to the 
division of scientific inquiry. 
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One of the greatest needs in connection with Pacific salmon propa- 
gation is more adequate protection for the fisheries through the 
enactment and rigid enforcement of restrictive legislation. The 
regulations should provide (1) for the return to the waters unin- 
jured of all immature fish that may be taken in nets or other fishing 
devices; (2) for a weekly closed season, thus assuring ascent to the 
natural spawning grounds of a certain proportion of the unripe 
fish; (3) for cessation of fishing operations after the canneries have 
put up a fixed number of cases, the limit of the pack to be deter- 
mined by investigations in each locality, which must be such as will 
permit the escapement of a sufficient number of fish to insure con- 
tinuation of the run in each locality; (4) for systematic destruc- 
tion of Dolly Varden trout in salmon streams, these fish having been 
found to be among the greatest enemies of young salmon; (5) for 
setting aside natural lakes for use as salmon-rearing reservoirs; (6) 
for seeding of eyed salmon eggs in the more inaccessible lakes, in 
order that the young may pass the early stages of their existence 
in waters which are comparatively free from natural enemies. Dur- 
ing periods of flood the fish in these lakes would pass from them over 
slight falls and through the intervening rapids, entailing little loss. 
In certain barren Jakes the application of such a plan would necessi- 
tate the provision of a food supply. Work of this character has 
already been undertaken in a limited way in the vicinity of the 
Yes Bay (Alaska) station. 

The tray system recently introduced in connection with the propa- 
gation of salmon at the western stations is proving a very important 
factor in the work. The eggs are carried in the regular baskets 
until within two or three weeks of the hatching period, when they 
are transferred to 14 by 16 inch trays, made of 1 by 14 inch lumber 
and covered with wire cloth 14 to 16 meshes to the inch. From 
3,500 to 4,000 sockeye-salmon eggs are placed on one of these trays. 
The trays are stacked from 6 to 8 deep in a trough compartment, 
thus increasing the holding capacity of a 16-foot trough from six 
to eight times and permitting the safe development of 300,000 to 
400,000 fry in a space which was formerly required for 50,000. The 
fry are carried in dark, deep pockets, with the view of providing, 
so far as possible, the seclusion afforded in natural hatching, as it is 
believed they will develop under such conditions all the character- 
istics of gravel-hatched fry. 

Another favorable feature is the more compact arrangement of the 
hatching apparatus, which permits of a much better control of the 
fry than under the basket and open-trough system. While it is 
entirely practicable to spread the green eggs on the trays directly 
and continue using them throughout the incubation period and up 
to the time the fry are ready to be fed, it has been found more satis- 
factory to carry the eggs in the baskets to the point of hatching and 
then transfer them to the trays, as such an arrangement permits of 
a thorough cleaning of all apparatus involved. Writing in regard 
to the use of this system, C. H. Van Atta, superintendent of the Yes 
Bay (Alaska) station, states: 

Sixty thousand sockeye-salmon fry were placed on 12 trays, each 134 by 
25 inches in dimensions. The trays were stacked in one regular basket com- 
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partment of the hatching trough and held thus from March 12 until the yolk 
sac had been completely absorbed, on June 7. The total loss of fry during this 
period was 180. . 

Without the trays only about 50,000 salmon fry can be safely 
carried in a standard 16-foot hatching trough through the sac stage. 
It would therefore appear that by the use of this system the fry 
capacity of each trough is increased by approximately 200 per cent. 
J. R. Russell, superintendent of the Baker Lake station and its 
auxiliaries, in the State of Washington, writes: 

The stacked tray system for holding fry during the sac stage was tested 
this year for the first time, 1,000 of the trays being in use at the Baker Lake 
hatchery, with 11,000 fry to a tray and 4 trays in each basket compartment, 
making a total of 264,000 fry per trough. The system proved an entire success. 
The loss was small. The danger from smothering, which sometimes occurs 
when large numbers of fry are held on the trough bottoms, appeared to be 
entirely eliminated, and the ‘‘ paddling” of the fry, which is essential in the 
trough, is rendered unnecessary. 

From this statement the trough capacity appears to be even greater 
than was indicated by the experiment at the Yes Bay station. Dur- 
ing a period of water scarcity at the Baird (Calif.) station the trays 
were successfully used to economize in space and water. 

PROPAGATION OF FISHES OF THE GREAT LAKES. 

The bureau’s work in the propagation of the commercial species 
indigenous to the Great Lakes extends from the Rainy Lake region, 
in Minnesota, to Lake Champlain, in Vermont. Under existing 
conditions the work in this field fails of its fullest efficiency through 
a lack of adequate facilities. An example of this condition is sug- 
gested in the possibilities that exist in the propagation of pike perch. 
In the Rainy Lake field, where pike-perch propagation has been 
tried in a tentative way, arrangements may be concluded with the 
Minnesota Fish and Game Commission for. the establishment of a 
small inexpensive hatchery, to be operated jointly by the bureau and 
the State as an adjunct of the Mississippi Valley work. 

Another important pike-perch field awaiting development is in 
Saginaw Bay, Mich., this region offering greater returns for a given 
expenditure of funds than any other of which the bureau has knowl- 
edge. With an inexpensive but well-equipped hatchery, located in 
the lower section of the bay, the bureau would be in a position to save 
the immense numbers of eggs—estimated to be over a billion a year— 
which are now being sent to market in the fish and lost. 

At the pike-perch substation located neat the head of Lake Cham- 
plain, at Swanton, Vt., large numbers of pike-perch eggs are lost 
every spring because of inadequate facilities. Before any appre- 
ciable improvement can be expected at this station it will be neces- 
sary to provide an efficient penning system, so that the large numbers 
of partially ripe fish taken by commercial fishermen may be held 
under favorable conditions awaiting the full development of their 
eggs. 

So far as the propagation of whitefish, lake trout, and cisco (lake 
herring) is concerned, there has been no notable change in recent 
years either in methods pursued or the fields occupied. Probably 
the greatest improvement in this branch of the work, both as regards 
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equipment and extent of territory covered, has been in connection 
with the operations at the Cape Vincent (N. Y.) station. Within 
the past year the capacity of the hatchery at that point has been 
increased approximately 150 per cent without increasing the floor 
space, this being made possible by the construction of a new and 
compact type of battery for the glass jars used in the incubation 
of these eggs. A cut of the battery showing the placing of jars 
and other details is shown herewith in Figure 1. The scope of the 
station’s field operations has been materially enlarged through close 
cooperation with the New York Conservation Commission and the 
Dominion and Provincial fisheries authorities of Canada. At the 
present time the most prolific field occupied is in the vicinity of the 
Bay of Quinte, on the Canadian side of Lake Ontario. 

The great need in all branches of fish conservation is effective, 
stringently enforced protective legislation. Simple, easily under- 
stood, and easily remembered fishery laws are always desirable, but 
in the Great Lakes regions the fault probably lies not so much in the 
character or wording of present laws as in the lax enforcement of 
legislation now on the statute books. A close season, varying in 
length to meet local conditions, should be established for all species 
in the Great Lakes region, and no commercial fishing should be per- 
mitted until 40 per cent of the fish on the fishing grounds are in 
spawning condition, this fact to be determined by the use of set nets 
operated under supervision. The State laws should provide that 
commercial fishermen operating during the spawning period be re- 
quired to turn over free of charge to designated agents of the bureau 
or the State the ripe eggs of all fish taken. In the framing of the 
laws more stress should be laid upon the legal size of fish than upon 
the size of the mesh of seines or nets, and a moderate percentage of 
small fish should be allowed. In connection with this feature of the 
work the importance of uniform laws governing all persons alike in 
a given locality is not to be overlooked. In order to bring about the 
greatest good, such laws must in their application be not only inter- 
state but international. 

The aggregate output of this group of stations, including the 
hatchery on Lake Champlain, where pike perch and yellow perch are 
propagated, amounted in round numbers to approximately 1,158,- 
000,000 eggs, fry, and fingerlings, as against 886,000,000 in the pre- 
ceding year. The increase may be attributed largely to more favor- 
able weather conditions prevailing throughout the spawning seasons 
of the species handled. By way of contrast in climatic conditions as 
they affect fish culture, the work in the Great Lakes region during 
the spawning season of 1920 suffered generally from severe cold and 
violent storms. During the spawning season of 1921, while stormy 
weather was encountered at certain points, the work was interfered 
with principally by unseasonably warm weather, resulting in water 
temperatures too high for the best results in artificial incubation. 

This branch of fish culture has for many years received the hearti- 
est support of the interests most directly benefited by the work, and 
that these interests still have faith in the efficacy of artificial propa- 
gation is evidenced by the many letters received from them, com- 
mending the work and urging its extension. While the figures given 
for the output of the Great Lakes represent largely such commercial 
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species as the whitefish, lake trout, cisco, pike perch, and yellow 
perch, they also include brook trout, rainbow trout, and smallmouth 
black bass, which species are produced in limited numbers at several 
of these stations. 

DULUTH (MINN.) STATION. 

[s. P. Wires, Superintendent. ] 

The spawning season of the lake trout in Lake Superior fields, on 
which the Duluth hatchery depends for its stock of eggs, began about 
four days later than usual at nearly all points, the bull of the eggs 
being taken between October 17 and November 1, though in the 
vicinity of Isle Royale, Mich., small lots were secured at intervals 
from the last week in September to about the middle of November. 
The run of fish was irregular and the egg collections light, the total 
ageregating only 12,726,500, or little more than half the take of an 
average season. On account of unseasonable weather and water con- 
ditions, poor transportation facilities, and a lack of ice at some of the 
more isolated fisheries, the quality of the eggs obtained was so im- 
paired as to cut down the output of lake trout from this station to a 
total of 6,379,500, of which 175,000 were eyed eggs, shipped on as- 
signment to other hatcheries, 6,057,000 fry, and 147,500 fingerling fish. 

In the course of the lake-trout spawning season 940,000 white- 
fish eggs were collected in the Isle Royale field, and on January 6 
this number was augmented by the receipt of 10,000,000 eyed eggs 
of very good quality from the Put in Bay (Ohio) hatchery. The 
combined stock yielded an output of 9,600,000 fry, all of which were 
planted in good condition, in various parts of Lake Superior. The 
station also distributed the product of 150,000 brook-trout eggs re- 
ceived from a commercial hatchery in New England and two con- 
signments of rainbow-trout eggs, aggregating in the neighborhood 
of 100,000, the latter being transferred to the station from western 
hatcheries of the bureau. 

In cooperation with the Minnesota fisheries authorities the force 
of the Duluth station established and operated two field stations for 
the collection of pike-perch eggs during the spring—one on the Rat 
Root River and the other on Boy River, a tributary of Leech Lake. 
The bureau’s share in the proceeds of these operations amounted to 
13,680,000 eggs. At Boy River the work was not altogether suc- 
cessful, as more than 98 per cent of the fish taken had deposited their 
eges previous to capture. This may have been due to the unusually 
low water stages that obtained in the early part of the season, the 
fish not being attracted to the streams and spawning in the shallow 
waters of Leech Lake. 

NORTHVILLE (MICH.) STATION AND SUBSTATIONS. 

[W. W. THaypr, Superintendent. ] 

There was a further decrease in the number of whitefish and lake- 
trout eggs secured from Lakes Michigan and Huron, two causes for 
which are assigned—the State laws and inexperienced and unreliable 
spawn-takers. Under the present laws fishermen are permitted to 
use an unlimited number of nets during the fishing season and are 
not required to make any provision for the salvage of ripe eggs taken. 
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The effect of this is that so many nets are operated by the fisher- 
men that they are not able to lift them at proper intervals, and the 
fish taken are either dead or the quality of their eggs impaired. 
During the spawning season in the fiscal year 1921 there was a 
good catch of fish and weather conditions were generally favorable, 
but for the reasons stated the egg collections were unsatisfactory, 
both as to quantity and quality. This applies to both the lake trout 
and the whitefish. The egg collections amounted to 30,876,000 of 
the lake trout and 12,080,000 of the whitefish, and all of them were 
incubated at the Charlevoix hatchery. The loss on the former 
amounted to 59 per cent and on the latter to 51 per cent. The 
output of the station was augmented by the transfer of 59,120,000 
whitefish eggs from the Put in Bay station and 25,000 steelhead eggs 
from the Birdsview (Wash.) field, the fry from both lots entering 
into the general distribution. 

The pike-perch work on Saginaw Bay was fairly successful, but it 
does not represent by any means the potential value of this region 
as an egg-collecting field. The spawning season extended from 
March 26 to April 16, during which period 284,290,000 eggs were 
taken. Of this number 54,050,000 were deposited on the spawning 
grounds after being fertilized. and 223,200,000 were sent to the De- 
troit hatchery of the Michigan Fish Commission for incubation. 
The importance of the work in this field has been mentioned on sev- 
eral occasions and funds should be forthcoming to place hatchery 
facilities in this field for the full development of the work. 
From the Northville station there were distributed 475,000 brook- 

trout fry and fingerlings, resulting from eggs purchased of commer- 
cial fish-culturists, and 90,500 rainbow trout were produced from 
eggs transferred from the West Virginia and Missouri stations of the 
bureau. Approximately 31,200 smallmouth black bass reared from 
the Northville station brood stock were also distributed, and at the 
close of the year there remained in the station ponds about 75,000 
bass and 2,000 rainbow-trout fry. 

PUT IN BAY (OHIO) STATION. 

[S. W. DownIinG, Superintendent. ] 

Owing to quite generally favorable weather conditions in Lake 
Erie and to the close cooperation of the commercial fishermen, the 
whitefish work of the Put in Bay station resulted very satisfactorily, 
though the spawning season was unusually late. Between November 
20 and December 12 eggs to the number of 876,500,000 were collected 
from fishermen operating in the various fields and placed in the Put 
in Bay hatchery. Of these, 141,060,000 were secured in the vicinity 
of Port Clinton, Ohio; 93,840,000 at Isle St. George; and smaller 
numbers from the fisheries around Toledo, Middle Bass Island, and 
Catawba Island. In the former prolific whitefish field near Monroe 
Piers, Mich., no eggs whatever were obtained, as fishing operations 
were brought to a close very early in the spawning season by a heavy 
and protracted wind and rain storm which came on just as prepara- 
tions had been completed for the penning of the partially ripe fish. 
Shipments of green and eyed eges aggregating 139,870,000 were for- 
warded to various State and Federal hatcheries and 7,000,000 fer- 
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tilized eggs were deposited on the reefs where taken. The remaining 
stock produced 167,500,000 fry, which were liberated on the spawning 
grounds in the lake, care being taken to scatter them over as wide an 
area as possible. The incubation period was shortened by the un- 
usually mild winter, averaging only 119 days, in a mean temperature 
of 383° F, 

The high-water temperatures prevailing during most of the winter 
brought on arun of pike perch in March, and some of the commer- 
cial fishermen reaped very good returns during the latter part of 
that month. No spawning fish were in evidence in March, however, 
and the run throughout the entire season was characterized by the 
very small number of spawners included in it. Egg-collecting oper- 
ations extended from April 5 to April 24, but the number of eggs 
taken was proportionately small. Despite the fact that the fisher- 
men were willing and anxious to act on any suggestion with a view 
to obtaining good eggs, the quality of the eggs was uniformly poor, 
being about the poorest, in fact, ever noted in eggs handled at the 
station. The total of 111,600,000 laid down in the hatchery yielded 
only 12,600,000 fry. These were strong and active, however, and 
the entire output was liberated in good condition on the spawning 
grounds in the lake. 

Soon after the middle of May the carp propagation work, inaugu- 
rated two seasons ago in connection with the Port Clinton fisheries, 
was taken up, a small hatching battery for the purpose being set up 
in one of the fish houses at that point. During the egg-collecting 
period, extending from May 23 to June 11, spawn takers made daily 
visits to the fishing grounds to take eggs from the ripe fish landed 
in the seines, liberating at the same time the fry hatched from earlier 
lots. The catch of carp was below that of a normal season, but the 
egg collections were considerably larger than in either of the two 
previous seasons, the total amounting to 74,325,000. From this stock 
63,325,000 fry were hatched and planted on the spawning grounds 
in the Portage River, between Port Clinton and Oak Harbor. 

During the fall, arrangements were made with local fishermen on 
Lake Erie to save all smallmouth black bass taken in their seines 
and hold them in live boxes until a sufficient number could be secured 
to warrant a shipment. By this means 805 adult fish of that species 
were collected during October and forwarded to various pond fish- 
cultural stations of the bureau to serve as a brood stock. 

CAPE VINCENT (N. Y.) STATION. 

[J. P. Snypgwr, Superintendent. | 

During the first half of November lake-trout eggs to the number 
of 549,000 were taken at points on Stony Island, N. Y., and Pigeon 
Island, on the Canadian side of Lake Ontario. As is usual at that 
time of the year, stormy weather was encountered and all of the 
eggs were obtained during but four days of weather suitable for 
fishing. Thirty-nine thousand eggs were shipped to applicants, and 
of the 450,000 fry hatched from the remainder 80,000 were furnished 
for stocking interior waters in the State of New York and 370,000 
were returned to Lake Ontario waters. Collections of whitefish 
eggs from Lake Ontario amounted to 150,200,000, 
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The collecting operations for both lake trout and whitefish were 
conducted in American and Canadian waters under the same co- 
operative agreement that was effective last season. In Canadian 
waters the work was handicapped by lack of a suitable boat, making 
it necessary to plant on the spawning grounds immediately after 
fertilization 29,650,000 of the eggs taken at Deseronto and Big 
Island. Canadian hatcheries received 30 000,000 of the eggs ob- 
tained, in accordance with the terms of the agreement ; 29 300,000 
were turned over to hatcheries of the New York Conservation Com- 
mission and 1,000,000 were diverted to the Washington exhibit. 
The remainder were incubated at the Cape Vincent station and the 
resulting fry planted in Lake Ontario waters. Egg collections of 
cisco (lake herring) from Ontario waters totaled 317,200,000, of 
which 73,200,000 were obtained in Canadian waters at Deseronto and 
Bygotts Point. The fisheries authorities of Pennsylvania and New 
York received 104,410,000 and 65,000,000, respectively; 17,100,000 
fertilized eggs were planted on the spawning grounds, and the fry 
hatched from the remainder were returned to Lake Ontario waters. 

During the spring a small number of brood yellow perch were 
obtained from trap nets set in the St. Lawrence River, and from the 
15,000,000 eggs thus secured 11,000,000 fry were hatched and re- 
turned to the St. Lawrence River. A consignment of 8,000,000 eyed 
pike-perch eggs received from the Lake Champlain hatchery yielded 
for distribution 7,970,000 fry of excellent quality, an usually high 
percentage. In addition to the commercial species enumerated 
150,000 rainbow-trout eggs from the bureau’s Virginia station and 
approximately 450,000 ‘brook-trout eggs from commercial dealers 
were incubated and the fry distributed to applicants in New York 
State. 

A boat suited to the needs of the station was obtained by transfer 
from the Navy, but because of the time consumed in making needed 
repairs to motors was not available for service during the past 
season. When fully equipped, this boat will add much to the pro- 
ductivity of the station, being particularly valuable in connection 
with the whitefish and cisco work in Canadian waters. 

SWANTON (VT.) SUBSTATION. 

[A. H. DINSMorRE, Superintendent. ] 

The work at this point is conducted cooperatively with the State 
of Vermont. During the operating season of 1921, eke from 
March 2 to May 10, pike-perch eggs to the number of 112,312,500, 
also 43,950,000 yellow-perch eggs, were secured for incubation. The 
winter being unusually mild, the Missisquoi River was open at an 
early date. Nets were set during the first part of March and hauled 
at frequent intervals at the various points to anticipate the presence 
of fish. The a st pike perch were taken at Sandy Point March 25 and 
at Campbell’s WeApril 4. Three trap nets were in operation at the 
mouth of the iGbr, but the results from their use would not appear 
to warrant their continuance. All fish taken were immediately trans- 
ferred to the inclosure for ripening, but because of low water stages, 
resulting in an improper circulation of water through the inclosure, 
the mortality was high, and all brood fish on hand were released on 



PROPAGATION AND DISTRIBUTION OF FOOD FISHES, 1921. 37 

April 20. A cold spell in April, following the warm weather of 
March, caused a protracted incubation period for the pike-perch 
eggs. In this connection it is interesting to note that while the egg 
collections were made during the period from April 6 to 20 there 
was very little difference in the dates on which any lot of eggs 
reached the eyed stage or completed incubation. The eggs were of 
extremely poor quality, the loss during incubation being in excess 
of 77 per cent. 

Collections of yellow-perch eggs were in progress from April 21 to 
April 23. Of the 43,950,000 taken 12,000,000 were delivered to the 
State hatchery at Burlington, Vt. The remainder were incubated 
with but slight loss. Upward of 33,000,000 of the pike-perch eggs 
were shipped to applicants, 14,700,000 going to hatcheries in the 
State of Vermont. 

PROPAGATION OF YELLOW PERCH, BRYANS POINT (MD.) STATION. 

[L. G. Harron, Superintendent. ] 

Fish-cultural operations were undertaken at this point on March 
1, the work being addressed to the propagation of the yellow perch. 
Between the 3d and the 10th of March 18,226 brood fish were taken. 
Spawning occurred between the 10th and the 23d of March, resulting 
in a total collection of 172,630,000 eggs of excellent quality. Of 
these 2,600,000 were shipped to Washington, where they served as 
an exhibit during incubation, the fry being used to supply appli- 
cants in Virginia. The remaining eggs were incubated in the hatch- 
ery, producing 158,819,450 fry, which were planted on the spawning 
grounds. 

MARINE FISH CULTURE. 

The season’s work in this field may be considered satisfactory, 
the output of eggs and fry comparing favorably with that of the 
year previous. While there was a falling off of nearly 50 per cent 
in the output of cod as compared with last year, this is compensated 
for by satisfactory increases in the production of other species, not- 
ably the haddock. The work during the past season was extended to 
include the pole flounder (Glyptocephalus cynoglossus), a species 
not previously propagated. This fish, locally known as the “gray 
sole,” has only recently been introduced in the markets of New Eng- 
land. . Its existence in these waters has long been known, but pre- 
vious to the use of the otter trawl in the shore fisheries it was not 
generally known to fishermen. Because of its small, weak mouth 
it was not taken on the trawl lines. It has since proved to be a 
popular fish, commands a high price in the markets, and a fishery 
of importance is being built up in connection with it. 

Inadequate funds have prevented the development of possibilities 
for valuable work in the conservation of the large number of eggs 
of the marine fishes that are annually lost in connection with 
commercial fishing. Such work has now been undertaken on a 
limited scale by placing spawn takers on the fishing vessels operating 
in the offshore fisheries, to strip the mature eggs from the fish taken, 
fertilize, and return them immediately to the water. The work is 
considered of special value, since it deals with the conservation of 
vast quantities of eggs of the cod and haddock which have heretofore 
been annually destroyed. 
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BOOTHBAY HARBOR (ME.) STATION. 

[E. E. Hawn, Superintendent. ] 

Fish-cultural work at this station during the year was addressed 
to the winter flounder and the pollock and resulted in an output of 
841,235,000 and 11,906,000 of the respective species. The pollock fry 
were produced from eggs collected in the Gloucester fields and rep- 
resent the first really successful attempt to make long-distance ship- 
ments of pollock eggs. Collection of flatfish eggs was commenced 
February 23 and continued to April 22. A total of 6,298 female 
brood fish were handled during the season and yielded 906,696,000 
eggs. Though weather conditions favored the work, the spawning 
season ended earlier than usual, and because of this circumstance the 
take of brood fish was smaller than had been anticipated. On the 
other hand, the female fish taken were above the average in size and 
yielded a correspondingly large number of eggs. Some experiments 
in the rearing of the fry were conducted but without marked results. 
A careful watch of the local fishing grounds where a limited num- 

ber of boats engage in a spring fishery for cod and haddock was 
maintained with the view of obtaining eggs. The results were nega- 
tive, however, as has been the case for several seasons, no fish in 
spawning condition being taken. Similar results followed a con- 
tinuation of an effort to locate spawning areas of the alewife in the 
Damariscotta River and other points in the vicinity of Boothbay 
Harbor. 

The steamer Gannet has been connected with the work of this sta- 
tion and has rendered valuable assistance in fish-cultural operations, 
particularly in the flatfish work, also in transperting men and sup- 
plies in connection with the repairs that have been made to the lob- 
ster pound at Pemaquid, Me. 

GLOUCESTER (MASS.) STATION. 

[C. G. Coruiss, Superintendent.] 

Tn this field the output of pollock fry has for a number of years 
been larger than that of any other species propagated. With the 
general adoption of the gill net for taking pollock in the shore fish- 
ery and the prevailing high prices, this fish, which was formerly of 
minor importance, has come into high favor. During the calendar 
year 1920 more than 4,000,000 pounds of poilock, valued at $118,502, 
were landed fresh at Gloucester, Mass., approximately 3,745,000 
pounds of this amount having been taken in the shore fishery. In 
1921, the pollock spawning season extended from November 15 to 
January 21, and the ege collections aggregated 650,850,000 as com- 
pared to 954,800,000 the preceding year. 1n the course of the fishing 
season there was a rather sharp decline in the market price of pol- 
Jock, which resulted in the withdrawal of many boats from this line 
efoavork. The weather throughout the spawning period was excep- 
tranally good, and to this fact the higher quality of the eggs obtained 
asoattributed. Twenty-four million of the eggs were transferred to 
dhel Boothbay Harbor (Me.) station, and the remainder produced 
#4.2qb60,000 fry, which were distributed on the pollock spawning 
grounds, 
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A rather unusual occurrence connected with the pollock work is 
the fact that the fish apparently sought new spawning grounds dur- 
ing the season. Heretofore practically all of the spawning fish have 
been taken in Massachusetts Bay, and all fish taken from spawning 
grounds to the eastward of Cape Ann have been barren of eggs. 
This year, however, large numbers of eggs were obtained from fish 
caught on the grounds lying from 20 to 30 miles eastward of 
Cape Ann. 

The season’s collection of cod eggs fell considerably below last 
year’s established record collection of 570,704,000. ‘Two reasons are 
ascribed for the falling off, (1) the comparatively small run of 
fish on the shore spawning grounds, and (2) the low market price 
for cod. Eggs were taken between January 15 and April 29, the 
total amounting to 210,040,000. Of these 151,530,000 were planted 

on the spawning grounds immediately after being fertilized, this 

method being resorted to at times during the spring months, when 
the low density of the sea water does not permit of making trans- 
fers to the hatchery. In addition to the local collections cod eggs 
to the number of 8,700,000 were transferred to Gloucester from the 
Woods Hole hatchery. The fry distribution from the station 
amounted to 50,900,000, 

Propagation of the haddock at the Gloucester station was emi- 
nently successful and is represented by a record collection of eggs 
of that species. The causes contributing to this result were favor- 

able weather, an abundance of fish on the spawning grounds through- 

out the season, and the comparatively high market price for haddock. 
The price was an important factor in attracting to this fishery a 

large number of fishermen who ordinarily follow the cod or other 

lines of fishing. The spawning period extended from January 22 

to April 25, and 629,120,000 eggs were taken. Of these, 182,120,000 

were deposited on the spawning grounds for the reason stated above. 

Since the mild winter suggested the probability of an early spawn- 

ing season for flatfish, nets were set as early as February 2 for the 

capture of a brood stock, but no fish were secured until March 14. 

During the first week of the season the take of adult fish was un- 

usually large, giving promise of a fine egg collection. With the 

beginning of active commercial fishing, however, the collection of 

fish for propagation work fell off rapidly, and the season’s opera- 

tions resulted in obtaining only 154,740,000 eggs. From this, stock 

132,070,000 fry were hatched and distributed. 
Because of the prominence the pole flounder has attained in the 

New England markets in recent years and the constantly increas- 

ing number of fishermen engaged in its capture, an investigation of 

the spawning habits of the fish was made with the view of under- 

taking its artificial propagation in the event that course seemed 

advisable. At the present time commercial fishing for the pole 

flounder begins in midwinter some 15 miles off Cape Ann. The fish 

appear to work slowly inshore, and by July fishing for them is In 

progress in the shoal waters of Ipswich Bay. The average daily 

eatch per boat is from 8,000 to 12,000 pounds. 
Large numbers of the fish were examined in April, but no ripe 

spawn was found until] May 22. From that date until June 30, 

when the work was brought to a close, 19,410,000 eggs were taken, 
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fertilized, and planted on the spawning grounds, The eggs of the 
pole flounder are about one-twentieth of an inch in diameter, a 
liquid quart containing approximately 426,000. They are semi- 
buoyant and nonadhesive. It is probable that spawning continues 
throughout the summer months. It would appear that the species 
is worth the attention of fish culture, and that considerable num- 
bers of eggs for artificial propagation are obtainable in the commer- 
cial fishery at comparatively small expense. 

WOODS HOLE (MASS.) STATION. 

[W. H. THoMAs, Superintendent. ] 

At the approach of the cod spawning season at this station nego- 
tiations were entered into with fishermen operating vessels equipped 
for carrying live fish to supply brood cod for the propagation work, 
but as only one suitable vessel was available the number of fish 
secured was smaller than was desirable. The first consignment of 
485 fish was delivered on November 15. Five further consignments 
delivered between that date and December 6 brought the total brood 
stock up to 2,441 fish, all of which were placed in the spawning cis- 
tern. Stormy weather prevented any further deliveries. The fish 
were an exceptionally fine lot, a large percentage being females. 
For several seasons heretofore cod propagation at the Woods Hole 
station has been reduced to almost negligible proportions because of 
the very large percentage of barren fish among the brood stock. 
It is impossible to assign an entirely satisfactory reason for this 
condition, but it may have been due partly to the undersize of the 
fish and also to the fact that they were taken in places not usually 
frequented by spawning fish. The fish secured this season were of 
good size and were taken on fishing grounds located some distance 
offshore. The egg returns from them were very satisfactory, the 
total amounting to 214,702,000. Of this stock, 8,700,000 green eggs 
were transferred to the Gloucester station and 124,441,000 fry were 
hatched. 

On account of more favorable weather conditions the results of 
the season’s flatfish work were larger than those of the previous year, 
though the egg collections were not equal to that of the record year 
of 1918. Operations in local fields began on January 12 and resulted 
in a collection of 803,567,000 eggs. A very satisfactory increase in 
the number of fish obtained at Quisset Harbor is to be recorded. 
The collecting station at Wickford was opened March 18 and was in 
operation until March 28, when high-water temperatures made it 
impracticable to continue the work. The egg collections at this 
point amounted to 112,228,000, or less than half of last year’s. From 
the total of 915,855,000 eggs obtained from all points fry to the 
number of 795,355,000 were hatched and deposited in local waters. 

During March, 1920, the three-story frame building connected with 
the Woods Hole station, the first floor of which was occupied as a 
machine shop while the two upper steries furnished storage space 
for fish-cultural and scientific equipment, was destroyed by fire. A 
special appropriation of $65,000 for rebuilding and replacing equip- 
ment was provided by Congress, becoming available June 5, 1920. 
Advantage was taken of this opportunity in reconstruction to make 

certain changes in building and equipment that will add much to the 
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convenience and efficiency of the operations and also effect an 
economy. The new building, of fireproof construction, provides for 
a machine shop, boiler and pump room, garage, and ample storage 
space. The old boiler and pump room, of frame construction, con- 
stituting a further fire menace, has been removed. ‘The new boiler 
space is adjacent to and connected with the coal shed by a covered 
passage, thus eliminating a long and expensive haul of coal from the 
storage to the boiler. 

Another important change was the construction of a sand filter, 
with a capacity of 300 gallons of water per minute. The arrange- 
ments are such that the water from the cod-spawning cistern enters 
the filter by gravity. From the filter it is returned to the storage 
tanks by the pumps. ‘ Make-up” water will be added each day in 
sufficient quantities to keep the supply in good condition. This will 
add to the efficiency of the fish-cultural work by eliminating from the 
hatchery the sediment that is carried in the water taken direct from 
the harbor and which has been particularly detrimental, to the eggs 
under incubation during periods when the harbor water is agitated 
by high winds. The arrangement will be further effective in a sav- 
ing of fuel, since it is found expedient to raise the temperature of the 
hatchery water supply from 8 to 10 degrees during thes winter 
months. The new system will permit of the water that has been 
warmed being kept in circulation throughout the entire system. 
Modern heating apparatus, with automatic thermo controls and an 
electrically operated pump, for use during the summer when but 
comparatively small quantities of water are used, will effect a fur- 
ther saving in fuel consumption. 

PROPAGATION OF BUFFALOFISH, ATCHAFALAYA (LA.) SUBSTATION. 

[C. F. CuLLEer, in Charge.] 

The propagation of buffalofish in the Atchafalaya River district of 
Louisiana is meeting with success, dependent to a large extent on the 
regulations recently established by the Louisiana Conservation Com- 
mission. Under existing arrangements no fisherman is allowed to 
operate nets during the spawning season without first securing from 
the State authorities a permit, which is revocable in the event that the 
eggs of all ripe fish taken are not delivered without charge to collect- 
ing agents of the bureau. It is considered that permission to fish 
during the closed season, with the right to retain the fish captured 
after stripping, is sufficient compensation for the eggs turned over to 
the bureau. 

This work was inaugurated in the spring of 1918 to meet the large 
and increasing market demands for buffalofish, and while the water 
stages in the river during the spawning season are not uniformly 
favorable the experience gained has demonstrated that, with the local 
cooperative assistance at present afforded, there is no reason why 
hatching operations should not be continued on an extensive and 
profitable basis. Thus far the fishermen have willingly complied 
with the terms of the regulations, and the cooperation rendered by 
them has contributed largely to the success of the work. 

In the season of 1921 the substation was opened on January 23 and, 
in order to free the hatchery water supply of the large amount of 
sediment contained in it, a filter was installed in the water-supply 
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line. No sand being available for the purpose, cinders were sub- 
stituted, and to the presence of this material is attributed the loss of 
approximately 46,000,000 of the first eggs received. The removal of 
the cinders and the refilling of the filter with sand and gravel cor- 
rected the situation, though the output of the substation was consid- 
erably reduced. : 

The first eggs were taken on February 27, and during the spawn- 
ing season, which ended on March 25, a total of 96,440,000 eggs were 
taken. Of these, 1,440,000 were planted on the spawning grounds 
after being fertilized and 38,600,000 fry were developed at the 
hatchery. The conditions were unusual, inasmuch as the Atacha- 
falaya River was at a low stage until late in January, whereas a rise 
occurs in the late fall in more normal years, its effects continuing 
into the spring months. To this condition may be attributed the 
short season and the small numbers of fish on the customary spawn- 
ing grounds. The water temperatures during the egg-collecting 
period ranged from 60 to 76° F. The incubation period was 10 
days in a mean water temperature of 60°. The eye spots in the egg 
are visible to the unaided eye in from four to five days, and the fry 
have absorbed the umbilical sac in from four to five days after 
hatching. 

Further counts and measurements to ascertain the correct number 
of eggs to a liquid quart were made and a standard of 120,000 was 
established as a result. Observations were made at several points 
to determine the percentage of fertilization that is attained in eggs 
deposited under natural conditions. The results varied from zero 
in certain places to as high as 40 per cent at others, with an average 
of 10 per cent at all points considered. Efforts were also made to 
secure information relative to the spawning of the paddlefish, but 
nothing of a reliable nature was gained. 

Buffalofish propagation conducted on an experimental scale at 
Clarendon, Ark., has been permanently discontinued, it having been 
found that very few of the local fishermen ‘are inclined to lend their 
cooperation. 

PROPAGATION OF ANADROMOUS FISHES OF ATLANTIC COASTAL 
STREAMS. 

Included under this head are the shad, glut herring, alewife, 
striped bass or rockfish, and the Atlantic salmon. 

PROPAGATION OF SHAD, BRYANS POINT (MD.) AND EDENTON (N. ©C.) 
STATIONS, 

The work addressed to the shad is conducted at only two hatch- 
eries, Bryans Point, on the Potomac River in Maryland, and Eden- 
ton, on Albemarle Sound in North Carolina. It is interesting to 
note that the run of shad is being maintained in these regions, not- 
withstanding the failure to put into effect the greatly needed regula- 
tory measures for which the bureau has worked. During the 12- 
year period from 1910 to 1921, both fiscal years inclusive, the Mary- 
land hatchery distributed a total of 448,799,000 shad fry, an average 
annual output of 37,399,000. The total output of shad from the 
North Carolina hatchery during the same period amounted to 
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409,683,000, or an average annual ouput of 34,140,250. Practically 
all of these fry in each instance were distributed on local spawning 
grounds. In view of the conditions that exist in other shad streams 
where artificial propagation is not conducted, it seems but just to as- 
sume that the hatcheries have been a factor in maintaining the shad 
fisheries in their vicinity. 
The bureau is frequently importuned by State officials and others 

to render assistance in restocking depleted shad streams by planting 
therein a portion of the output of its two hatcheries. In their efforts 
to obtain this assistance the illogical argument has been advanced 
that the shad hatcheries, being the property of the Federal Govern- 
ment and supported by public funds, should apportion their output 
in accordance with public demands and without regard to the source 
of supply. Were the bureau to be influenced by such reasoning it 
would result in dividing the comparatively small output of its two 
hatcheries among various States along the Atlantic seaboard. The 
numbers allotted in any instance would be negligible, and such a 
course would inevitably result disastrously to the fisheries in the 
waters in which hatchery operations are now conducted. 

For many years the bureau followed the policy of making sys- 
tematic plants of shad fry in the principal shad rivers and tribu- 
tary streams along the Atlantic seaboard, but the results did not 
justify a continuance of such efforts, because the States concerned 
did little or nothing for the protection of the species, and with the 
rapid and constant increase in fishing operations and fishing devices 
the run constantly lessened. Finally, in order to maintain the 
dwindling supply in home waters the bureau found it necessary to 
discontinue shipments to outside points and return to the local 
spawning grounds the entire product of its shad hatcheries. 

The status of the shad fisheries at the present time is precarious in 
the extreme, fully warranting the adoption of drastic measures if 
they are to be saved from total and early extinction. In spite of the 
discouraging situation, however, the States most nearly concerned 
have thus far appeared loath to take any decidedly aggressive action 
toward safeguarding or increasing the run. 

While the falling off of the shad run in many Atlantic coastal 
rivers and their total disappearance in others are due to several 
causes, the chief factor involved would seem to be a total lack of 
protection during the spawning season. As a result of the extensive 
fishing operations near the mouths of such streams and in the salt 
and brackish waters below very few shad are able to reach their 
spawning grounds. The considerable amount of trade waste enter- 
ing the streams has also had a deleterious effect. 

The collection of shad eggs in the Potomac, at the Bryans Point 
(Md.) station, fell considerably below that of a normal season, 
amounting to only 15,620,000. During February and March the 
weather was unusually mild, with high water temperatures, the 
maximum in March being 64° F., with a mean temperature of 52° F. 
As a result, spawning shad were taken unusually early, and 316,000 
eggs were secured during that month. Weather conditions in April 
were a reversal of those in March, with equally unfavorable results 
to the work, and the season was brought to an early close on May 9. 
Approximately 1,110,000 of the eggs secured were sent to central 
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station for an exhibit, and the resulting fry were returned to the 
Potomac River. The eggs retained for incubation at the hatchery 
produced 13,639,175 fry, all of which were deposited on local spawn- 
ing grounds. 

he conditions during the season were especially favorable to 
pound-net operations. The high water temperatures in March ap- 
peared to cause the shad in their upstream migration to leave the 
deep-water channels, which are unobstructed by nets, and seek the 
shallower water of the flats, thus coming in contact with the pound 
nets set to intercept them. In 1915 similar conditions prevailed, 
and that season and the one under discussion represent the only 
marked variations in the collections of shad eggs at this station in 
a long period of years. 

Another factor bearing on the shad work in the Potomac River is 
the apparent increasing indifference of certain fishermen to the 
necessity for cooperating with the bureau by saving for propagation 
the eggs from the spawning fish taken by them. | Most of the fisher- 
men render this service willingly, realizing its value to them and to 
their industry, but the high prices paid for shad in recent years 
have evidently created among a certain class of fishermen a feeling 
that the only important consideration is to get the largest number 
of shad to market in the shortest possible time. This attitude has 
undoubtedly resulted in the loss of a very considerable number of 
eggs, and if it continues it may become advisable to invoke the aid 
of the Maryland and Virginia authorities. Since the shad fisher- 
men are licensed by the State in which they operate, it would seem 
that a regulation might be put into effect that would require all 
fishermen taking shad on the spawning grounds within certain areas 
and in working distance of the hatchery to assist employees of the 
bureau in conserving the ripe eggs under penalty of a revoked license 
for failure to comply. 

The first shad eggs for the Edenton (N.C.) hatchery were secured 
on March 28, and on May 5 the season ended with a total collection 
of 21,710,000 eggs. As at Bryans Point, climatic conditions were 
unfavorable for the best results, the fluctuating water temperatures 
being particularly annoying. A considerable reduction in the ex- 
pense of collecting eggs was effected during the season by closer 
cooperative relations with the fishermen, a situation that the bureau 
has constantly endeavored to foster. One of the difficulties in ob- 
taining shad eggs in this region is the large number of pound nets 
used. As such nets are lifted at infrequent intervals, the eggs of 
fish taken in them are seldom fit for incubation. Eggs of the shad 
appear to be at their best when taken from fish caught between 
sundown and midnight. For this reason gill nets, which are set on 
the ebb tide and lifted at half-hour intervals, constitute the most 
dependable source of egg supply for the Edenton hatchery. 

The Edenton station also propagates pond fishes, mention of which 
is made on page 63. 

PROPAGATION OF GLUT HERRING, EDENTON (N. C.) STATION. 

The propagation of glut herring was taken up last season for the 
first time at Edenton, and the results obtained may warrant a con- 
tinuance of the work. Some opposition was made by local fisher- 



PROPAGATION AND DISTRIBUTION OF FOOD FISHES, 1921, 45 

men on the ground that the stripping of the fish reduced their 
market value, an objection which is not altogether well founded. 
While it is true that the appearance of the female may be affected 
by the stripping process, the roe at spawning time has no market 
value. The spawning season of this species coincides with that of 
the shad, and for that reason the egg collections were limited, the 
hatching capacity permitting of a total collection of 56,130,000. 

PROPAGATION OF ALEWIFE, BOOTHBAY HARBOR (ME.) STATION. 

For the past two seasons attempts have been made to secure eggs 
of the alewife for artificial propagation at the Boothbay Harbor 
(Me.) station. The Damariscotta River supports a run of the 
species, and there is a fishery of some importance at Damariscotta 
Mills. An examination of the fish taken at this fishery in tide- 
water very soon disclosed that no fish with mature spawn were ob- 
tainable from this source. The efforts made to hold the fish in an 
inclosure, awaiting the maturity of the eggs, were not successful, 
and attempts to secure eggs from the fish after their entrance into 
fresh-water ponds above the falls were equally unsuccessful. Seines, 
pound nets, and fyke nets were employed at Damariscotta Mills and 
at West Boothbay Harbor in ponds where the alewife is known to 
spawn, but the results were negative in every instance in so far as 
they pertained to eggs for propagation, though considerable num- 
bers of fish with immature eggs and also of spent fish were taken. 
No satisfactory explanation of this unusual situation is at hand, since 
alewives in spawning condition are taken in various forms of nets 
at other points. 

PROPAGATION OF STRIPED BASS, WELDON (N. C.) SUBSTATION. 

The bureau propagates the striped bass or rockfish at a single 
substation, located on the Roanoke River at Weldon, N. C., where a 
yearly average of about 12,500,000 fry is hatched and returned to 
the spawning grounds in the river. The work is greatly handi- 
capped by the floods usually encountered and also by the difficulty 
experienced in securing ripe fish of the two sexes at the same time. 
During the height of the run this latter condition is less pronounced 
than it is earlier or later in the season. Contrasted with the output 
of some of the commercial species, the work at this hatchery is not 
large, but it is showing a steady and gratifying increase, as is evi- 
denced by a comparison of the results of the past 10 years. The 
production of striped bass fry at Weldon rose from 5,256,000 in 
1912 to 20,184,000 in 1921, an increase of nearly 400 per cent. 

PROPAGATION OF ATLANTIC SALMON, CRAIG BROOK (ME.) STATION. 

{J. D. De Rocuer, Superintendent.] 

For many years it has been the practice of the bureau to purchase 
in May and June practically all the salmon captured by the Penob- 
scot River fishermen, estimating the average weight at 124 pounds, 
and paying the prevailing market prices for them, together with 
a bonus: of 60 cents per fish for careful handling. The fish have 
been held in a large lake or inclosure until their eggs were mature, 
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and after having been stripped they have been released in the river. 
Operations along these lines have resulted in the purchase of almost 
the entire catch and paying for the fish at a seemingly exorbitant 
price, this amounting in effect to the maintenance of the run for 
the sole purpose of furnishing employment to a few river fisher- 
men. 

After thoroughly canvassing the situation the bureau recently 
decided to curtail its expenditures in this direction, with the view 
of ascertaining if equally good results could not be brought about 
by less expensive methods. Taking all related facts into considera- 
tion, it would seem that the State of Maine should interest itself 
in providing efficient fishways over the dams which at present ob- 
struct the passage of the salmon to their natural spawning grounds. 

At the beginning of the fiscal year there were on hand 316 brood 
salmon, obtained by purchase from local fishermen in June. At the 
spawning season in October these fish yielded 911,720 eggs, from 
which 821,240 fry were hatched. On March 12, 1921, 600,000 eggs 
of this species were received from the New Brunswick hatcheries 
of the Canadian Government in exchange for eggs of the brook, 
rainbow, and blackspotted trouts. These were successfully in- 
cubated, producing 565,760 fry, all of which entered into the general 
distributions in Maine waters. 

Propagation of Fishes of Interior Waters. 

The serious inroads that have been made in the public waters of 
the interior as a result of the extensive and rapidly increasing use of 
the touring automobile are making it exceedingly difficult to maintain 
the fish supply in such waters. Recognizing the necessity for heavier 
stocking of their waters, many of the States have called upon the 
bureau for assistance, which, in view of its greatly overtaxed re- 
sources, it has not always been possible to extend. One of the great- 
est demands is for brook trout. The bureau does not’ produce its 
brook-trout eggs, but of necessity relies upon commercial fish-cul- 
turists for a large portion of its supply. In many instances such 
eggs can not be considered as more than a by-product of the com- 
mercial plants. They are, as a rule, taken from 2-year-old and 3- 
year-old fish and for that reason do not have the stamina that might 
be expected from the progeny of older fish. In view of this situa- 
tion, Congress has been asked for sufficient funds to establish a plant 
for the production of the brook-trout eggs needed to fill the bureau’s 
hatcheries. After placing it on an operative basis such a plant could 
be made to produce eggs of superior quality in numbers sufficient to 
meet the bureau’s requirements and at a smaller cost than is now 
involved in the purchase of a poor grade of eggs. 

The demand for smallmouth black bass can not be met by the 
hatcheries, the principal handicaps in the work with this species 
being unfavorable weather and insufficient pond space. Means for 
increasing the production of bass and other so-called warm-water 
fishes are again mentioned as being one of the most important re- 
quirements of the service. During a long period of time the output 
of such fishes has not kept pace with the demand, and to meet the 
deficiency the bureau has found it necessary to utilize for general 
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distribution a small percentage of the fishes rescued from the Mis- 
sissippi River overflows. In recent years the demand for bass has 
increased, but funds have not been provided for increasing the pro- 
duction of the species at the fish-cultural stations. This has re- 
sulted in a tendency to draw more heavily on the rescue work to meet 
the demands, until the number of bass so diverted in the fiscal year 
1921 amounted to approximately 43 per cent of the total number res- 
cued. Any increased diversion of bass from this source is not ad- 
visable, and unless other means are found for an increased produc- 
tion of the fish-cultural stations a large number of applications must 
of necessity remain unhonored. 

Of interest in connection with the fish-cultural work is the devel- 
opment in recent years of fish and game protective associations in 
practically all parts of the country. Composed as they are of the 
leading citizens of the communities in which they reside, their influ- 
ence for the protection and conservation of the natural resources is 
of great benefit. Such organizations endeavor to obtain the services 
of men experienced in stocking local streams with fish life, and in 
many instances they maintain ponds at their own expense for the 
purpose of rearing young fish obtained from State or Federal hatch- 
eries to a larger size than would be otherwise possible before plant- 
ing them in public waters. The intelligent cooperation resulting 
from this movement is marked and is worthy of encouragement. 
Another favorable influence exerted by organizations of this charac- 
ter is an increased respect on the part of the general public for the 
State fish and game laws. It is the policy of nearly all such organi- 
zations to favor better protective laws, to demand of their members 
a strict observance thereof, and to urge the same line of conduct on 
all others with whom they come in contact. 
Among the more important species propagated for the stocking of 

interior waters are the catfish; rainbow, blackspotted, and brook 
trout; crappies; largemouth and smallmouth black bass; rock bass; 
and sunfish. The results accomplished with these species by the 
various stations during the fiscal year 1921 are reviewed in the fol- 
lowing discussion. Data concerning the spawning Seasons are given 
on pages 73 and 74, and a tabulation of the amount and cost of fish 
food used occurs on page 76. 

NEW ENGLAND SALMON AND TROUT STATIONS. 

BERKSHIRE (MASS.) STATION. 

[Witu1aAM A, Caster, Superintendent. ] 

Fish-cultural work at this station, which is located near the town 
of Hartsville, Mass., was confined to operations with the brook and 
rainbow trout. Between October 20 and November 10 brook-trout 
eggs to the number of 133,500 were collected from brood fish in the 
station ponds, and two lots of eggs, aggregating 322,500, were ac- 
quired by purchase from commercial hatcheries. As the station fish 
were old and somewhat imperfect through interbreeding, the quality 
of their eggs was poor and heavy losses resulted, both during the 
incubation period and at the time the fry were ready to take food. 
A heavy loss was also sustained on one lot of the commercial eggs 

100267 °—22——_4 



48 U. S. BUREAU OF FISHERIES. 

from the disease known as “bluesac.” In each case, however, after 
culling out the defective stock no further trouble was experienced, 
and the distributions of young fish from the three lots of eggs com- 
prised 296,825 healthy No. 1 and 2 fingerlings, with 34,000 fingerlings 
on hand at the close of the year. 
From two lots of rainbow-trout eggs—one of 50,000 transferred 

from the White Sulphur Springs hatchery and another of 6,920 taken 
from the station fish—43,900 thrifty fingerlings were produced, of 
which 2,000 remained on hand at the end of the year. The spawning 
season of the rainbow trout at this station extended from December 
22 to January 20. 

CRAIG BROOK (ME.) STATION. 

[J. D. Dm RocHer, Superintendent. ] 

In addition to the propagation of the Atlantic salmon, for which 
purpose this station was primarily established, it has an annual out- 
put of brook trout from eggs purchased of commercial fish-culturists. 
The distribution of this species for the fiscal year 1921 amounted to 
1,085,000 fry and 23,625 fingerling fish. The year’s distributions also 
included landlocked salmon fry and fingerlings to the number of 
43,545, these fish being the product of eggs transferred from Grand 
Lake Stream. A detailed account of the work with the Atlantic 
salmon is contained in the section devoted to the anadromous fishes, 
page 45. 

Having an abundant water supply of excellent quality, this station 
possesses opportunities for development as a trout-rearing center. 
At comparatively small cost its capacity may be increased to the 
point where it will alone adequately meet the requirements of that 
section of the country. 

GREEN LAKE (ME.) STATION AND SUBSTATION. 

[JoHN A. Story, Superintendent. ] 

Perhaps the most important part of the work of this station is the 
propagation of the landlocked salmon. Operations addressed to this 
species are conducted at the main station, a substation at Grand Lake 
Stream, and an egg-collecting station on Fish River Lakes, the work 
at the latter point being done on a cooperative basis with the Maine 
Commission of Inland Fisheries and Game. At Fish River Lakes 
egg collections were made from Cross, Eagle, and Square Lakes 
Thoroughfares, aggregating 525,000. These were all delivered at the 
State hatchery for eyeing. Under the agreement 250,000 of them 
were reserved for planting in parent waters, while the remainder 
were divided equally between the bureau and the State hatcheries 
after being eyed. The lakes were at high level prior to the spawning 
season, with but little rain during that period. Under these con- 
ditions there was but little and a constantly decreasing current over 
the usual spawning areas. This is thought to have been a factor in 
the reduced egg collections, though whether or not it was the most 
important one it is hardly possible to say. A total of 336 male 
and 260 female fish were handled during the season, the first being 
taken on October 24 and the last on November 9, 
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The number of landlocked salmon eggs taken from Green Lake 
represents an average season. Pound nets were set at the mouth of 
Great Brook as usual, and 87 female and 49 male fish were taken, the 
first fish entering the trap on October 14 and the last on November 
19. Eggs to the number of 220,300 were secured, of which 70,000 
were shipped to applicants. From the remainder 122,120 fry were 
hatched and distributed. 

Of the 317,200 eggs obtained at Grand Lake Stream 115,000 were 
shipped to other points and 184,400 were retained for parent waters. 
To the unseasonably warm weather, which continued through the 
late fall, and the consequent high-water temperatures the delayed and 
prolonged run of spawning salmon is attributed. Spawning fish 
were still being taken in small numbers daily, when a sudden tem- 
perature change, with danger from ice, made it necessary to dis- 
continue operations. The adult fish taken this season were of a 
larger average size than is usual at this point. Several specimens 
weighing 6 and 7 pounds were taken, yielding an average of 1,600 
eggs per fish. During July and August 79,000 fingerling salmon 
carried over from the previous year were liberated in Grand and 
Dobsis Lakes. 

The work addressed to the propagation of smelt met with a fair 
degree of success. From the 8,000,000 eggs obtained 7,000,000 fry 
were hatched and liberated in local waters and 600,000 eyed eggs 
were shipped to applicants. Practically all of the eggs were ob- 
tained this season from natural spawning, the adult fish being con- 
fined in troughs until this function was performed, after which they 
were liberated and the eggs transferred to hatching jars. Compara- 
tive tests of this method of obtaining eggs as against artificial 
stripping seems to prove the superiority of the former method. Of 
150,000 eggs taken by artificial stripping only about 15 per cent pro- 
duced fry, while the percentage of hatch obtained from natural 
spawning was 95. It was noted, however, that the best results were 
obtained from fish that were about ready to spawn when taken. 
When held in confinement for more than 36 hours prior to spawning, 
eggs of a poor quality resulted. In one instance a trough in which 
approximately 500,000 eggs had been deposited was left undisturbed 
for observation after the removal of the adult fish. On the fourth 
day the eggs showed the effects of smothering, this condition, which 
is well known to fish-culturists, bemg brought about by improper 
aeration of the water. The dam at the outlet end of the trough was 
raised, thus subjecting the eggs to a more rapid flow of water and 
relieving the dangerous symptoms. These eggs completed incuba- 
tion in 14 days, with a mean water temperature of 55.5° F., as 
against 20 to 27 days for the eggs incubated in Downing jars, with 
a mean water temperature of 46°. 

In addition to the species already mentioned, brook-trout eggs 
to the number of 788,860 acquired by purchase from commercial 
dealers and 50,000 rainbow-trout eggs transferred from the bureau’s 
Virginia station were received during the year. Fifty thousand of 
the brook-trout eggs were reshipped to the Grand Lake Stream sub- 
station. From the eggs of that species retained at Green Lake 
608,050 fry were distributed. The rainbow-trout eggs underwent a 
rather heavy loss during incubation and produced only 26,000 fry. 
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fiat distributions from the Grand Lake substation consisted of 
880 brook-trout fry, 115,000 eyed eggs of the landlocked salmon, 

sh ‘000 landlocked-salmon fry, and 79, 100 landlocked-salmon finger- 
lings, with approximately 74,000 fingerlings of that species on hand | 
at the end of the year. 

NASHUA (N. H.) STATION. 

[WaLpo F. HuBBarD, Superintendent. ] 

The work at this station was concerned with the brook and rainbow 
trouts, pike perch, and smallmouth black bass. A few brook-trout 
eges were obtained from brood fish at the station, but most of the 
eggs of this species were acquired by purchase. The rainbow eggs, 
with the exception of 16,638 taken from fish in the hatchery ponds, 
were transferred from the Wytheville (Va.) station, and the pike- 
perch operations consisted in the incubation of 2,000,000 eyed eggs 
shipped from Swanton, Vt. During the spawning season of the 
smallmouth black bass in Lake Sunapee, extending from June 2 to 
June 17, collections of fry of that species to the number of 31 5700 
were made and shipped to applicants. The work with the various 
species was conducted without unusual incident, and the output of 
fish for distribution is shown in the table on page 12. 

ST. JOHNSBURY (VT.) STATION. 

[A. H. DINSMORE, Superintendent. ] 

From this station as a center the usual field stations for the collec- 
tion of brook-trout eggs were operated at Lake Mitchell and Darling 
Pond. Largely because of climatic conditions, the results of the 
work at both points were rather unsatisfactory. The egg collec- 
tions amounted to 214,148 and 411,777, respectively, all ‘of which 
were of the usual high quality. 

During the summer of 1920 an investigation was made of the 
fish-cultural possibilities existing at points on the Big Margalloway 
and Little Margalloway Rivers and Parmacheence Lake, im northern 
Maine. As the field gave promise of satisfactory returns, a tentative 
plan was formulated “for undertaking work in cooperation with the 
Northern Oxford Guides Association. The first eggs were taken 
October 13, and the collections, which extended to October 27, agere- 
gated 300,000. As the main objects of the work were to build up the 
supply of trout in the local waters and to encourage the local or- 
ganization in their fish-cultural activities, the bureau claimed only 
50,000 of the eggs secured. The others were successfully incubated 
in the log hatchery put up by the association, and the resulting fry 
were planted, with but slight loss, in local waters. While the ‘work 
was not particularly successful from a fish-cultural standpoint, the 
information gained will be useful in connection with any future work 
that may be ‘attempted i in that field. 

At Lake Dunmore, Vt., a new field station was established for the 
collection of lake-trout egos and was operated jointly by Federal 
and State employees. Egos to the number of 130,000 were collected 
and sent to the Holden hatchery, another subsidiary of the St. Johns- 
bury station, to be eyed. After reaching the eyed stage half of 
them were turned over to the State fisheries authorities. 
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In accordance with past custom a considerable number of brook- 
trout eggs was purchased, and as usual they were greatly inferior 
to the eggs obtained from wild stock. Such purchases amounted 
to 877,800, and 56,000 eggs in addition were turned over to St. 
Johnsbury station by a Massachusetts dealer, with the understand- 
ing that half the resulting fry were to be placed at his disposal 
for sale to persons desiring fish for stocking private waters, the 
other half to be the property of the bureau. Two shipments of 
steelhead-salmon eggs, aggregating 58,000, were received from one 
of the Puget Sound (Wash.) stations, and a consignment of 25,000 
landlocked-salmon eggs was forwarded from the Grand Lake Stream 
(Me.) hatchery. 
Following the custom of past years, collections of smallmouth 

black bass fry were undertaken at Lake Tarleton, and though started 
some 10 days earlier than ever before they did not precede the un- 
usually early spawning of the bass. High winds interfered with the 
work, making difficult the placing of screens and the dipping of the 
fish, and in some instances the screens were destroyed. Approxi- 
mately 54,000 fry were obtained from this source and placed in 
ponds at the St. Johnsbury station for later distribution. This 
work at Lake Tarleton enables the bureau to secure limited numbers 
of bass for distribution in the Vermont field and at the same time 
assists in keeping down their numbers in the lake, where they are 
considered objectionable. 
At the Holden substation approximately 350,000 brook-trout eggs 

were received, some from the field stations and some from commer- 
cial hatcheries, and the distributions of fry and fingerling fish from 
this lot amounted to 173,700, with 47,380 fingerlings on hand at the 
end of the year. The rather serious losses made evident by these 
figures are attributed mainly to an accident occurring on April 15, 
when the spring water supply to the hatchery was cut off. A more 
extensive system of aeration had been installed to overcome the 
losses occurring in recent years through defective aeration of the - 
water. The new system promises good results, but because of this 
accident the evidence in its favor can not yet be considered con- 
elusive. This substation also nandled and distributed the product 
of approximately 145,000 lake-trout eggs collected at Lake Dunmore, 
Vt., 25,000 of the same species transferred from the Charlevoix 
(Mich.) field, and 50,000 rainbow-trout eggs received from the West 
Virginia hatchery of the bureau. 
Work looking to the development of the York Pond (N. H.) site 

as a station for the production of brook-trout eggs was carried for- 
ward as expeditiously as the limited funds available for the purpose 
would allow. During the summer the small bottom west of the 
pond and the extensive flat below it were cleared and a small log 
cabin to house the employees was constructed. Officers of the For- 
est Service have rendered valuable aid in the work of developing this 
station. Through their,efforts the camp has been provided with 
telephone connections, and they are planning for the construction 
of a wagon road to the site. They have also rendered assistance in 
running levels, with the view of turning the flow of one or more 
of the adjacent brooks into the pond system. 
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ROCKY MOUNTAIN TROUT STATIONS. 

BOZEMAN (MONT.) STATION AND SUBSTATIONS. 

[W. T. THOMPSON, Superintendent. } 

Although the cold, stormy weather of winter was unduly pro- 
tracted, inter fering with fish-cultural work into the late sprin 
months, a satisfactory season is to be recorded in this field. With 
Bozeman station as headquarters an auxiliary station is operated at 
Meadow Creek, in the Madison Valley, and substations in the Glacier 
National Park and the Yellowstone Park. 

BOZEMAN (MONT.) STATION. 

Fish-cultural work at the Bozeman station was confined to the in- 
cubation of eggs transferred from other points, these transfers 
amounting to 1,357,200 rainbow-trout eggs from Meadow Creek, 
1,236,400 blackspotted- trout eggs from Yellowstone Park, and brook- 
trout eggs from the Springville and Leadville stations in the num- 
bers of 350,000 and 782,000, respectively. Part of the rainbow-trout 
eggs were shipped to applicants and other stations; the remainder 
were hatched and distributed as fry and fingerlings to fill the de- 
mands for them in Montana, Wyoming, Idaho, Washington, and 
Oregon. Approximately 800,000 fry of the rainbow trout and black- 
spotted trout remained on hand at the close of the fiscal year. 

MEADOW CREEK (MONT.) AUXILIARY STATION. 

The Meadow Creek egg-collecting or auxiliary station was opened 
on April 9. The weather throughout the spring was cold and stormy, 
and there was no clearly defined run of fish, as is the case under more 
favorable conditions. The first rainbow trout appeared at the rack 
early in April, and the run continued at intervals up to June 10, 
during which period 2,273,000 eggs were taken. Of this number 
1 B57 2 00 were sent to the Bozeman station. The eggs taken during 
the latter half of the spawning season were of poorer quality than 
usual, probably because of the turbid water, which was materially 
affected by the storm conditions. The results of hatching, were there- 
fore disappointing, and of those retained for stocking home waters 
only 300,000 fry were realized. Near the close of the fiscal year 
500,000 blackspotted- trout eggs were received at the Meadow Creek 
hatchery from the State hatchery at Anaconda, and these, with 
30,000 rainbow- trout fry, were on hand June 30. 

Mixed in with the rainbow-trout run were a limited number of 
erayling, though not sufficient to warrant spawn taking. The fish 
appeared to have been driven into the lake by the soft ice in the 
stream shortly after their appearance at the racks, the grayling evi- 
dently being very susceptible to influences of this kind. In recent 
years erayling have deserted the Meadow Creek spawning grounds, 
to which they formerly ascended in considerable numbers every 
spring. Whether or not the successful establishment of the rainbow 
trout therein is responsible for the abandonment of the stream by the 
grayling is conjectural, but the present spawning grounds of the fish 
in the region are unknown, though several attempts have been made 
to locate them. 
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YELLOWSTONE PARK (wyvo. ) SUBSTATION. 

The spawning season of the blackspotted trout in the Yellowstone 
Park involves portions of two fiscal years. At the beginning of the 
fiscal year 1921 there were on hand in the hatchery 850,000 eggs which 
had been collected in June, and this number, added to the total ob- 
tained in July, gave an aggregate collection of 6,430,400 for the sea- 
son. During the spring of 1921 the season was late, as at the Meadow 
Creek auxiliary station, and ice was still in Yellowstone Lake at the 
arrival of the spawning crews on June 10. The first eggs were taken 
at Fish Lake, near Soda Butte, on June 19, and at the close of the 
fiscal year the total egg collection numbered 1,747,500, of which 
829,600 were obtained from Fish Lake and the remainder at different 
points on Yellowstone Lake. All eggs taken during the year were of 
excellent quality. The usual limited numbers were assigned to va- 
rious State fish and game commissions, and smaller numbers were 
diverted for stocking the waters of the Glacier National Park. The 
remaining eggs were incubated at the lake hatchery, and fry to the 
number of 2,012,400 were distributed in Yellowstone Park waters, 
the park superintendent cooperating in the distribution. 

GLACIER PARK (MONT.) SUBSTATION. 

From the Glacier Park hatchery, which was in operation for a 
period extending from June 13 to September 17, 1921, there were 
distributed in park waters 2,035,000 fry and fingerling grayling, 
brook, rainbow, and blackspotted trout, with approximately 445,000 
grayling and rainbow-trout fry on hand at the close of the fiscal year. 
The rainbow trout were derived from the Madison Valley egg collec- 
tions and the blackspotted trout from the Yellowstone Park. For 
the grayling and the brook trout the bureau is indebted to the Mon- 
tana Fish and Game Commission, and grateful acknowledgment of 
this cooperative assistance is hereby made. As in the Yellowstone 
Park distributions, officers of the national park service rendered val- 
uable assistance in transporting the fish to suitable points for 
planting. 

LEADVILLE (COLO.) STATION. 

[CHARLES B. Grater, Superintendent. } 

The output of fry and fingerling fish from this station was smaller 
than usual because of certain conditions affecting the egg collections 
at two important sources. Low water at Turquoise Lake exposed 
the customary spawning beds of the trout, and attempts to take the 
fish by seines and fyke nets at other probable spawning points were 
not altogether successful. Similar conditions existed at Engelbrecht 
Lake, where further difficulties were experienced also in the matter 
of transportation. The aggregate total of brook-trout eggs obtained 
from the collecting fields occupied was 4,305,400. This station also 
handled 1,209,000 blackspotted-trout eggs transferred from the Yel- 
lowstone Park field, 130,000 rainbow-trout eggs from the stations in 
Wyoming and Utah, and 25,000 lake-trout eggs shipped from Mich- 
igan. 

The Leadville station has for a number of years been able to suc- 
cessfully operate field stations at a number of privately owned lakes 
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and reservoirs, obtaining from them considerable numbers of brook- 
trout eggs for distribution in the fort of fry and fingerling fish to 
applicants throughout Colorado and New Mexico and at the same 
time maintain unimpaired the original sources of supply. In recent 
years this work has suffered from the frequent labor changes occa- 
sioned by the low rate of compensation offered, and in certain in- 
stances the lake owners have refused to permit the continuance of 
fish-cultural work under the direction of the inexperienced men whom 
the bureau has been forced to place in charge. The time is at hand 
when a more definite policy with reference to this field of operations 
will have to be adopted if the work is not to seriously deteriorate. 

SARATOGA (WYO.) STATION. 

[O. N. BALDWIN, Superintendent. ] 

As has been mentioned in several previous reports, this field re- 
mains practically undeveloped because of lack of funds. Ever y year 
the station employees, at the expenditure of much time and labor, 
secure limited numbers of eggs at field stations where, with proper 
equipment and means for eying eggs intended for tr ansfer and for 
the complete incubation of those needed for the maintenance of the 
local run of fish, the egg collections might be very greatly increased, 
the loss of eggs incident to their transfer in the green state obviated, 
operating expenses reduced, and the general efficiency of the work 
greatly improved. During the spring of 1921, with the primitive 
means available, the Sage Creek collecting field yielded 1,185,295 
rainbow-trout eggs, Lost Creek, 982,185, and rCanyon Creek—occupied 
for the first time—351,850, a total of 2,519,830. The station brood 
stock also produced 140,000 eyed eggs of this species. 

Brook-trout eggs to the number of 1,132,400 were handled during 
the year. Of these 134,000 were taken ‘from the station brood stock, 
448,000 were received from Springville (Utah) station, and the re- 
mainder were taken at a new and promising: field station located at 
Big Creek Lake, in North Park, Colo. This field is about 100 miles 
from the Sar atoga station, well up on the Continental Divide. In- 
cubation of the brook-trout eges was completed a full month earlier 
than usual, with the result that most of the fry were taking food 
early. in the winter. 

Incidental to the other fish-cultural work, there are taken each 
season small numbers of Loch Leven-trout eggs, this species appear- 
ing to thrive in the streams of the region. With the more complete 
development of fields contiguous to the station it is probable that 
very successful work can be accomplished with the Loch Leven. 
Besides the species already mentioned, 200,000 blackspotted-trout 
eges were received from Yellowstone Park collections and were in- 
cubated with a loss of only 6,000. The resulting fry and fingerlings 
entered into the general distribution. With improved roads and bet- 
ter transportation facilities there is reason to believe that the black- 
spotted trout will also eventually bear a conspicuous part in the 
operations of the Saratoga station. There remained on hand at the 
close of the year upward “of 1 000,000 eggs, fry, and fingerling fish. 
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SPEARFISH (S. DAK.) STATION. 

[D. C. Booru, Superintendent. ] 

There was a decrease in the output of this station during the fiscal 
year 1921 as compared with previous years, this condition resulting 
from the very limited water supply available. For a number of 
years the spring that has furnished the station with water has been 
decreasing in volume, until during the season of 1920 its flow did 
not exceed 25 gallons per minute. Quite opportunely, the city of 
Spearfish found it necessary to augment the city supply by con- 
structing a new reservoir, and the bureau was able to effect an ar- 
rangement whereby it obtains the surplus water for its fish-cultural 
work. The expense involved in installing the new system made it 
necessary to greatly curtail all other expenditures during the year. 
From the brood fish on hand 222,500 brook-trout eggs, 37,600 Loch 

Leven-trout eggs, and 79,000 rainbow-trout eggs were obtained 
These collections were supplemented by the transfer of 150,000 rain- 
bow-trout eggs from the Bozeman and Springville stations and 200,- 
000 of that species from a commercial fish-culturist in Pennsylvania 
in exchange for an equal number of brook-trout eggs furnished from 
the bureau’s Leadville station. Some 46,000 green brook-trout eggs 
were purchased from a local source, and 25,000 lake-trout eggs were 
received from the Duluth station. The fry and fingerlings resulting 
from all of this stock entered into the genera] distributions. 

SPRINGVILLE (UTAH) STATION AND SUBSTATION, 

[CLauDIUS WALLICH, Superintendent. ] 

Fish-cultural work in this field during the year resulted in the 
distribution to applicants or in local waters from which egg collee- 
tions were made of 463,600 No. 2 to No. 5 fingerling brook, black- 
spotted, and rainbow trouts, 250,000 eyed rainbow-trout eggs, 2,000 
fingerling catfish, and 600,000 fry of the Bonneville whitefish from 
the Paris (Idaho) substation. In addition to the above approxi- 
mately 700,000 fry and fingerlings of the various species of trout 
handled remained on hand at the close of the year and a total of 
1,202,000 eyed brook-trout eggs were shipped, being consigned to the 
Bozeman, Saratoga, Spearfish, and Clackamas stations. These eggs 
do not enter into the records as an output of the Springville station. 

Eggs to the number of 51,400 were obtained from the brood stock 
of brook trout at their first spawning. Because of inadequate facili- 
ties for handling the spawning fish there was a loss of eggs from 
natural spawning. The eggs taken were of a quality equal to that 
from wild fish. Spawning continued throughout the month of 
December. The brood stock of blackspotted trout yielded 107,800 
eggs, the spawning season extending from March 20 to May 20. An 
overflow of muddy water through the pond system during the spawn- 
ing season interfered with the most efficient conduct. of the spawn- 
taking work, hence the quality of the eggs was somewhat impaired. 
Spawning of the rainbow trout continued from December 30 to 
March 19, during which period 179,000 eggs were taken. In con- 
trast to the brook trout the rainbows have continued in a healthy and 
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growing condition and successful results from the brood stock of 
that species are anticipated. 

From the collecting stations located on Fish Lake, which are oper- 
ating jointly by the bureau and the State of Utah, 1,901,400 brook- 
trout eggs and 1,734,800 rainbow-trout eggs were obtained as the 
bureau’s share of the work. Employees of the bureau occupied the 
station at Twin Creeks from October 30 to November 14, after 
which the field was left to employees of the State. It is encouraging 
to note that the run of brook trout at this point has increased since 
the bureau’s operations were undertaken, and it has been reported 
from reliable sources that a noticeable increase in the average size 
of the fish has occurred during the past two seasans, though this has 
not been verified by actual measurements or weight. The abundance 
of immature fish in the creek and along the shores of the lake appears 
to be a further indication of the success of the liberal planting of 
large-sized fingerlings. 

During the course of the brook-trout egg collections it was noted 
that the adult rainbow trout were dying in considerable numbers, 
a condition that had existed for several months from information 
brought out on inquiry. The cause of the mortality could not be 
ascertained. The rainbow-trout spawning season at Twin Creeks 
occurred between May 1 and June 4, and at this time there was no 
indication of the mortality noticed in the previous fall. 

There are several promising opportunities for extending the trout 
work of this station, among which may be mentioned the Kayune 
Reservoir, which is the property of the U. S. Fuel Co. This reser- 
voir has been offered to the bureau exclusively for fish-cultural 
work, and the reports received from the plants of brook trout and 
rainbow trout made in it are most encouraging. There are very 
good prospects for early railroad communication with the Straw- 
berry Reservoir, of the Reclamation Service, which is at present 
inaccessible during the spawning season of the rainbow trout. A 
recent investigation of Jorgensen Creek, a tributary of Fish Lake, 
about 4 miles from the present camp on Twin Creeks, indicates that 
a field station might profitably be established at that point. At 
the time the place was visited 46 large fish which had been beheaded 
by coyotes were noted. 

The substation established for the propagation of the Bear Lake 
whitefish at Paris, Idaho, was opened on November 22 and operated 
until April 10. The usual difficulties encountered during the egg- 
collecting season—severe cold, violent winds, and snowstorms—pre- 
vailed without abatement. Eggs to the number of 1,056,000 were 
taken, from which 600,000 fry were hatched and planted, 500,000 
being deposited on the spawning grounds in Bear Lake and 100,000 
in Utah Lake. 

COMBINATION TROUT AND POND FISH-CULTURAL STATIONS. 

The stations possessing the greatest attractions for the general 
public are, perhaps, those located in sections of the country where 
the natural conditions make it possible to propagate both the Sal- 
monide and the pond fishes. At such stations a brood stock of the 
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various species handled is maintained at all times and work of a 
strictly fish-cultural nature is under way throughout the year, 
whereas the fish-cultural work at certain of the hatcheries, especially 
those handling the commercial species, is seasonal in its character. 
The “combination” stations operated by the bureau are located at 
Erwin, Tenn.; Manchester, Iowa; Neosho, Mo.; White Sulphur 
Springs, W. Va.; and Wytheville, Va. Following is the aggregate 
output, by species, of this group of stations for 1921: 

Broo). tr Out s53 oop t st 1, 664,950 | Smallmouth black bass_—__ 112, 591 

GCranbie: 3. sp) 5 ocl > ahi 14, 382 Sunfish 22 sos17) ash t_prpays 62), 355 

Largemouth! black ;bass _i-,, 121,978 | Yellow perehoue 2. 222. - 5S 

Pike iperch +.) {2 fl 500, 000 ———_——. 

Rainbow. trout s-+---=.!_: 2, 583, 244 Totalis_j ui) alts ft 5, 154, 8938 

Rock: bassieais sess bse 95, 385 

ERWIN (TENN.) STATION. 

[A. G. Kenseckemr, Superintendent. ] 

The aggregate output of this station shows an increase of about 30 
per cent over that of the previous year. The spawning season of the 
rainbow trout began on November 8 and continued to January 27, 
the total egg collection amounting to 936,000, of which 822,000 were 
eyed. With the exception of 55,000 eyed eggs supplied to the State 
hatchery at Elkmont, Tenn., the entire lot was incubated in the 
Erwin hatchery. The losses were merely nominal, and the output 
of this species for the year amounted to 755,100, this number includ- 
ing 59,926 fingerlings derived from eggs transferred from the Neosho 
(Mo.) station. As an addition to the brood stock 10,000 steelhead 
eggs transferred from the Birdsview (Wash.) station were incubated, 
producing 9,300 fry. The year’s work with the rainbow trout indi- 
cates a very satisfactory improvement, both with regard to the pro- 
ductivity of the brood fish and the quality of the eggs secured. No 
brood stock of brook trout is maintained at this station, all eggs of 
that species handled being acquired by purchase from commercial 
dealers. During the year the 439,300 eggs thus acquired resulted in 
an output of 300,435 fingerlings. 

The spawning season of the smallmouth black bass began on 
April 13 and continued to May 28. Twelve nests were occupied, and 
10 of them were productive, though the percentage of fry hatched in 
each nest was small. The distribution of this species amounted to 
5,165 fingerlings, and it was estimated that upward of 3,000 were on 
hand at the close of the year. The outcome of the operations with the 
largemouth black bass was better, 65,980 of these being available for 
distribution, with approximately 10,000 on hand at the end of June. 
During the spawning period, extending from April 13 to June 1, the 
warm weather during the spring was followed by colder weather, and 
this was an important factor in reducing the output of both species 
of black bass. ‘The year’s distribution also included 17,200 rock bass, 
400 strawberry bass, and 20,350 sunfish, all fingerlings. 
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MANCHESTER (IOWA) STATION. 

[Frank E. Hare, Superintendent.] 

The output of this station consists of 125,500 eyed eggs of the rain- 
bow trout and 678,585 fry and fingerling fish of the different species 
propagated. The rainbow-trout brood stock did not yield an alto- 
gether satisfactory return, there being only 378,600 eggs taken. With. 
the maturity of plans now being formulated a very decided improve- 
ment in this direction is confidently expected. During the spring 
25,000 eggs taken from wild rainbow trout were transferred to Man- 
chester from the bureau’s Montana station with the view of infusing 
new blood in the brood stock, and the product of an equal number of 
steelhead eggs shipped from the Birdsview (Wash.) station will also 
be reared with that end in view. The adult brook trout, consisting 
of 625 2-year-old fish and 35 fish 8 years old and over, yielded 58,000 
eggs. These fish were again affected by a gill disease just prior to the ~ 
spawning season and suffered a heavy mortality. Brook-trout eggs 
to the number of 550,000 were obtained from commercial dealers in 
Massachusetts and incubated with satisfactory results. The cold 
weather of the late spring reduced the output of largemouth black 
bass to 2,500 fingerlings, but better success attended the culture of 
the rock bass, the distribution of that species amounting to 53,910 
No. 14 fingerlings. 

NEOSHO (MO.) STATION. 

[Frep J. Foster, Superintendent. ] 

There was a very satisfactory increase in the output of rainbow 
trout from this station for the fiscal year 1921. The records indicate 
that the egg shipments were increased over those of the preceding 
year by 48 per cent, while the increase in the number of fingerling 
fish distributed was as high as 117 per cent. The improvement was 
not confined solely to the increased number of fish and eggs produced 
but has been extended to the quality of the product and a betterment 
of the condition of the brood stock. 

For a number of years the station has been supplied with water 
from two sources—the Hearell Spring and the McMahon Reservoir. 
Observations made by the superintendent led to the belief that the 
eges of fish held in ponds supplied from the spring were not equal, 
either in numbers or quality, to those taken from fish in ponds sup- 
pled from the reservoir. For the purpose of testing the soundness 
of this theory the following experiment was conducted: A number 
of 3-year-old rainbow trout from the same hatch, which up to the 
time of the experiment had been held in the same pond, were divided 
into two equal lots. One lot was placed in pond No. 18; supplied 
entirely with water from the McMahon Reservoir, and the other was 
placed in Pond F, supplied largely from Hearell Spring. The eggs 
obtained from fish held in the McMahon water proved 82 per cent 
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fertile, while the rate of fertility of the other lot was only 67. 
This and further experiments along the same lines gave these results: 

\McMahon| Hearell MeMahon| Hearell Fertile Fertile 
Pond. water. | water. eggs. Pond. water. | water. eggs. 

Per cent. | Per cent.| Per cent. Per cent. | Per cent | Per cent. 
OE be ee ee 00 0 BONING: Bisco iJoce ee tee 5 5 77 
1S ee Ge Saree 7 30 SOON Osh 5 5 uta rt rchine ot 30 70 67 

| 

It is unfortunate that more complete data on these experiments 
are not available, and perhaps the data at hand can not be accepted 
as conclusive. Nevertheless, the evidence seemed sufliciently strong 
to warrant the construction of two new ponds supplied entirely with 
the McMahon water and the alteration of present lines to admit of 
a further elimination of the Hearell water from the stock ponds. 
During the coming year the brood stock of rainbow trout will be held 
exclusively in ponds supplied with the McMahon water. The nature 
of the apparent ill effects of the water from Hearell Spring on the 
adult fish has never been ascertained, but an ovarian affection ap- 
pears to prevail among the fish that have been retained in that water 
for any considerable period. 

Another item of possible interest in trout culture at the Neosho 
station was the occurrence of a disease among the fingerling trout, 
both at the main station and at the Roaring River substation, re- 
sulting in some loss. The trouble first appeared as a discoloration 
of the gills from cream to brown in color, sometimes one and some- 
times both gills being affected. This was followed by an apparent 
disintegration of the tissues and finally by a peculiar sloughing off of 
the gill. The trouble manifested itself only in the newly constructed 
ponds or in ponds supplied with water from recently constructed 
reservoirs. On being removed to surroundings entirely remote from 
new concrete work the fish recovered rapidly, even in advanced cases 
where the gill seemed to have been destroyed. After being treated 
with a 1 to 1,000 solution of copper sulphate these affected ponds were 
allowed to remain idle for several months, and no trouble in con- 
nection with their use has since developed. 

The output of pond fishes also shows an improvement over the 
recent past, the aggregate having been exceeded only in two previous 
seasons. Further improvement in this line of effort involves some 
interesting problems. The ovarian trouble of the rainbow trout may 
be present among the pond fishes held in water from Hearell Spring, 
and investigations looking toward the solution of this phase of the 
subject are already under way. The station ponds devoted to the 
production of the warm-water species are well supplied with natural 
food for their young, and were fingerling fish produced to the extent 
of the natural food available the station’s output would be materially 
increased. The warm-water species propagated are largemouth and 
smallmouth black basses, rock bass, sunfish, crappie, and yellow 
perch. Artificial nests were tried in connection with the spawning 
of the largemouth black bass, with results that led the superintendent 
to recommend their general use. The output of the station by species 
is indicated in the tabular statement showing the production of fish 
by stations on page 12, 
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WHITE SULPHUR SPRINGS (W. VA.) STATION. 

[DELL Brown, Superintendent. ] 

Work at this station during the year was conducted along the usual 
lines. The results from trout propagation, both the brook and the 
rainbow, were of a satisfactory nature, but, on the other hand, the 
spawning of the two species of the pond fishes turned out to be an 
almost total failure. 

The brood stock of approximately 2,700 female rainbow trout 2 
years old and older produced 1,058,900 eggs, or more than a half mil- 
lion, in excess of the previous season’s collection. Only 68 per cent 
of them hatched, however, and the cause of this heavy mortality can 
not be explained. On reaching the eyed stage 447,000 were supplied 
to applicants and transferred ‘to other stations of the bureau. The 
remainder were incubated at the station, together with a consignment 
of 100,000 received from the Wytheville (Va .) hatchery. T he brood 
stock of brook trout, consisting of about 150 3-year-old fish and 350 
92-year-old fish, yielded 80,000 eggs, which number was supplemented 
by the purchase ofa million egas from commercial dealers in New 
England. The so-called ‘ ‘white- spot ” cisease caused some mortality 
among the fry of this species just prior to the feeding stage, and a gill 
affection was prevalent later among the fingerlings. Eggs to the 
number of 22,000 were taken from 150 3-year-old albino brook trout. 
The males of this lot appeared to be lacking in virility, and some diffi- 
culty was experienced in obtaining the necessary fertilizing medium. 
Nine thousand fingerlings resulted from these albino aggs, 1,000 of 
which were furnished to applicants, leaving 8,000 on hand at the close 
of the year. 
A consignment of adult smallmouth black bass obtained from Lake 

Erie waters for a brood stock survived the winter without undue loss, 
numbering 115 at spawning time. During the spring 46 nests of this 
species were noted in the ponds, and the output of fry amounted to 
100,500. The 23 largemouth black bass on hand produced 25,800 fry 
and 600 fingerling fish. The results from the rock bass and sunfish 
were negligible. “This condition was attributed in part to lack of 
proper nourishment, it having never been the custom to feed the 
brood-pond fishes at ‘this station. Steps have now been taken to feed 
them on beef heart, and the results will be carefully noted. 

WYTHEVILLE (VA.) STATION. 

[GrorGH A. SEAGLE, Superintendent. ] 

During the spawning season of the rainbow trout the 2,960 adult 
females on hand yielded 870,352 eggs, of which shipments totaling 
480,000 were transferred in the eyed state to applicants and to other 
hatcheries of the bureau. The spawning season was unusually pro- 
tracted, extending from October 10, 1920, to March 15, 1921, the 
wild fish recently introduced into the brood stock probably being the 
later spawners. 

At the beginning of the spawning season 695 2-year-old fish were 
turned over to a representative of the scientific division for experi- 
ment. From these fish 30,500 eyed eggs and 19,000 fry were returned 
to the hatchery stock at the end of the season’s investigations, and 
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they are included in the station’s output. The experimental work 
connected with the spawning of the rainbow trout will be continued 
over a series of years, the operations next year to be conducted at 
Erwin, Tenn. With this end in view 416 of the adult fish involved in 
last season’s work have been transferred to Erwin. 

The output of brook trout from the station was reduced to negli- 
gible proportions by an apparently infectious disease which attacked 
the fry shortly after incubation was completed. Eggs from commer- 
cial hatcheries to the number of 274,000 were received, but because 
of this trouble only 30,900 fry were available for distribution. The 
output of this species also included 1,900 No. 4 fingerlings carried 
over from last year’s hatch. 

The largemouth black bass, usually prolific at this station, pro- 
duced very few young. The brood stock consisted of 194 fish, and 
during April 60 nests were counted in one pond. <A sudden drop 
in temperature had the effect of destroying all the eggs deposited, 
and the few fry produced were the result of a later spawning. ‘The 
distribution of rock bass consisted of 14,060 fingerling fish Nos. 2 
and 8 produced from 230 brood fish, while 10,325 sunfish comprised 
the output from a stock of 200 breeders of that species. Adult 
crappie to the number of 47 were carried through the year, but so 
far as could be ascertained the fish did not spawn, nor have they been 
known to take food. Of the 20 catfish transferred from the Cold 
Springs (Ga.) station last year only 5 remained at the end of June, 
1921. Because of the rather dense growth of vegetation in the pond 
in which they were carried nothing could be learned as to any pos- 
sible spawning activities. A consignment of 500,000 pike-perch eggs 
received from the Swanton (Vt.) hatchery was successfully incu- 
bated, and the resulting fry were planted in New River, Va. 

With the view of increasing the efficiency of the work at the 
Wytheville station, particularly in connection with trout propaga- 
tion, further repairs and improvements were made in addition to the 
new water-supply system installed last year. The more important 
features of this improvement were the demolition of the old wooden 
building used as a nursery and the construction of a new two-story 
building 56 by 36 feet. ‘The building is of concrete to the window 
sills of the second story and of frame construction above that. It 
will contain 60 standard troughs—20 on the first floor supplied with 
brook water and 40 on the second level—which may use either brook ° 
or spring water, or a mixture of both as may be desirable. An en- 
larged settling tank and filter are also in process of construction for 
the correction of the turbid condition to which the spring water is 
subject for long intervals after heavy rains. 

WORK OF POND FISH-CULTURAL STATIONS. 

Climatic conditions play an important part in all branches of fish 
culture, but the success or failure of a season’s work at a pond-cul- 
tural station is peculiarly susceptible to temperature changes in the 
spring. If the weather in the early spring is warm, the spawning 
activities of the fish, particularly the basses, are hastened. Should 
this condition be followed by a period of falling temperatures, it 
inevitably results in the desertion of the nests by the adult fish and 
the loss of practically all the eggs produced. 
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Future work looking to an increase in the output of the pond fishes 
must lie along the line of more intensive cultural methods. The 
proper steps to be taken in this direction are as yet more or less 
of an unsolved problem, but such studies as have been made would 
indicate that the problems are subject to satisfactory and practical 
solution. To the practical fish-culturist the deductions formed by 
observation of the results obtained from a certain pond giving most 
excellent results are sometimes seemingly contradicted by the results 
from another pond where conditions, from the generally accepted 
theories, are more favorable. Further investigations and studies of 
these interesting and important problems are urged as being abso- 
lutely essential. 

Another point in connection with the operation of the pond sta- 
tions is to determine the most suitable and effective way to distribute 
the output. The very young fry can not be successfully handled. 
Even the transfer of such fry to rearing ponds usually meets with 
a very heavy mortality. On the other hand, if they are retained 
in the spawning ponds with the adults the first fry appearing are 
sure to prey to a large extent oa the progeny of the later spawners 
and will themselves fall a prey to the adults. The loss of young 
fish from cannibalism is large in an artificial pond under the best 
of conditions. Perhaps the most suitable time to effect the trans- 
fer to rearing ponds or to distribute the fish in them is in the ad- 
vanced fry or No. 1 fingerling stage. At this time they are hardy 
enough to withstand careful handling, and, being still under the 
guardianship of the male parent, may easily be taken in a net as they 
school along the shores of the pond. 

SUMMARY OF OUTPUT. 

The output of the stations devoted to the culture of the so-called 
warm-water or pond fishes during the fiscal year 1921 aggregated 
2.473,711, as opposed to a production of 1,837,598 the preceding 
year. The seven stations included in the pond fish-cultural group 
are given in the table below, with the figures of the aggregate out- 
put of each for the fiscal years 1920 and 1921. The Edenton (N. C.) 
station, though listed with the pond fish-cultural stations, also does 
important work with the shad and glut herring, mention of which 
is made on pages 42 and 44 in this report. 

OurpuT or Ponp FisH-CULTURAL STATIONS, FiscAL YEARS 1920 anv 1921. 

Output. Output. 

Station. ee Station. 

1920 1921 1920 192] 

Cold Springs, Ga........-- 226, 833 279, 675 || San Marcos, Tex.......---. 376, 500 408, 811 

Edenton, N...C...2.4..5 oda. 42,560 32,990 || Tupelo, Miss..............- 472, 420 479, 875 

TOisvalle; Kye tee sc es 404,475 | 1,020,450 3 

Mammoth Spring, Ark..-.- 39, 895 32, 325 Totals< fe o-4--epasyse 1,837,598 | 2,473,711 

Orangeburg, S.C.....-...- 274,915 219, 675 
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COLD SPRINGS (GA.) STATION. 

(CHARLES W. BULLOCK, Superintendent. ] 

Five spawning and two rearing ponds were completed during the 
year at this station, and it was hoped the additional facilities pro- 
vided would permit of a material increase in output. As at other 
points in the Southern States, the weather during the bass spawning 
season was not propitious. There was a heavy spawning during an 
unusually warm period in March, permitting of the shipment of more 
than 100,000 advanced fry in April, whereas the distribution does not 
usually begin before May 1. A sudden cold spell in April caused a 
drop of 20 degrees in the water temperature. This resulted in de- 
stroying what had appeared to be bright prospects for a remarkably 
successful season. During the cold weather many of the schools 
disappeared, and the fish hatched later were small and their rate of 
growth slow. The few stragglers surviving from the schools de- 
stroyed preyed freely on the weaker fish. Perhaps not of the least 
importance in contributing to the disappointing results was the al- 
most total disappearance from the ponds of the cladocerans, cope- 
pods, and chironomids that had been observed in abundance during 
the early spring. While the numbers of bass produced for distribu- 
tion represent a very fair average for the station, in view of the 
promising outlook in the early spring the results are disappointing. 

At the Harris Ponds substation catfish and bluegills are reared in 
the same ponds. In certain respects the bluegills can be more satis- 
factorily handled than the bass, as they take readily to artificial 
feeding. It is never possible to anticipate results in the propagation 
of catfish. In certain seasons the output will be ample for all needs, 
while the next season, under apparently identical conditions, only 
small numbers of young are produced. During the past season only 
5,000 fingerlings were obtained from 60 adults. In the course of the 
spring one of the ponds were stocked with 50 adult catfish in addition 
to the bluegills. Later in the season a heavy mortality occurred as a 
result of a parasitic affection. 

Attempts to propagate crappie at this station have not been par- 
ticularly successful. Two ponds devoted to the species produced 
1,750 fingerlings. Two hundred of these were reserved for brood 
fish, but as they are very shy and nervous, refusing to take artificial 
food, it is doubted if they will be of much value in that connection. 

The station water supply is lacking in lime or other mineral sub- 
stance, excepting for a trace of silica. The presence of lime in solu- 
tion has always been considered desirable in pond fish culture. By 
way of experiment the water supply to one of the ponds was ar- 
ranged to pass over a cask of lime, and the results are being noted. 
The output of the station for the fiscal year consisted of 212,555 

largemouth black bass, 4,120 catfish, 1,550 crappie, 61,350 sunfish, 
and 100 warmouth bass. Approximately 145,000 of the bass were 
fry, while the others were all of the fingerling size. 

EDENTON (N. C.) STATION. 
[Epw. M. Haynzs, Superintendent. ] 

Five ponds at this station are devoted to the production of the 
pond fishes, and their output for the year consisted of 23,085 large- 

100267 °—22———5 3 



64 . U. S. BUREAU OF FISHERIES. 

mouth black bass and 9,904 sunfish, all of the fingerling 23 size. 
Thirty adult crappie, obtained during the season for use as brood 
fish, failed to reproduce, the fluctuating air and water temperatures 
during the spawning season having a decidedly unfavorable in- 
fluence on these fish, as it also did on the bass. No recent changes 
have occurred in the method of conducting the work at this point. 

LOUISVILLE (KY.) STATION. 

[CHARLES W. BuRNHAM, Superintendent. ] 

The fiscal year 1921 marks the most successful season in the his- 
tory of the station in the production of fish. The output aggre- 
gated 1,020,450 fry and fingerlings, divided, by species, as follows: 
Largemouth black bass, 33,100; rock bass, 4,500; smallmouth black 
bass, 156,700; sunfish, 76,150; and yellow perch, 750,000. These 
fish were distributed to applicants in Kentucky, Indiana, and Ohio, 
and liberal plants of sunfish were made in local waters. 

The brood stock of smallmouth black bass was increased during 
the year by the purchase of 277 adults from Lake Erie fishermen. 
Of this number 52 died shortly after being received. The remain- 
der were placed in a spawning pond, but failed entirely to spawn. 
It is difficult to assign a reason for this, as the fish appeared to be in 
a healthy condition throughout. A number of those that died from 
the effects of transportation were examined and found to be carry- 
ing eggs, and the 125 older fish at the station produced very excellent 
results under similar conditions. 

It is perhaps worthy of mention here that of the 200 adult small- 
mouth black bass sent to the Mammoth Spring (Ark.) station from 
Lake Erie none survived the winter. In connection with the propa- 
gation of the basses, it is interesting to note that the young small- 
mouth black bass grow much more rapidly than the young of the 
largemouth black species. 

_ Yellow-perch propagation at Louisville was successful this sea- 
son, the 750,000 fry distributed being the progeny of 300 brood fish. 
It may be possible to considerably extend this branch of the work 
by increasing the number of breeders carried in the ponds. 

MAMMOTH SPRING (ARK.) STATION. 

[WILLIAM 8. VINCENT, Superintendent. ] 

A considerable amount of work looking to the improvement of 
the pond system was accomplished at this station during the year. 
Such work in the main has consisted in the installation of concrete 
“kettles” and outlets in many of the ponds, comprising what is 
believed to be an innovation in pond construction. (See Fig. 3, opp. 
p- 68.) Improvements were also made in the drainage system. Four 
small rearing ponds were converted into one large one, and work 
was done for the improvement and increased fertility of the bottoms 
of the ponds. 

In an effort to build up the brood stock a number of adult fish of 
the various species propagated were obtained from local waters dur- 
ing the late summer and early fall. In October 200 adult small- 
mouth black bass were transferred from Lake Erie. Most of these 
were unable to survive the winter, and all had perished prior to the 
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spawning season. Hence, the total number of brood fish of this 
species on hand at that period did not exceed 200. The smallmouth 
black bass were first observed to be spawning on March 28, when 12 
nests were noted, and 38 nests had been occupied by April 8. By the 
end of the third day fungus had entirely destroyed the eggs on the 
first 12 nests, and only a negligible number of fry was produced from 
the remainder of the first spawning. Spawning was resumed on May 
6 and 7, when 12 more nests were occupied. From this spawning 
the total output of smallmouth black bass, amounting to 26,500 fry 
and fingerling fish, was obtained. No satisfactory explanation for 
the failure of the early spawning is at hand. The long interval be- 
tween the spawning periods observed this season is unusual. In 
previous years it has rarely exceeded one week. In addition to the 
smallmouth black bass, smaller numbers of the largemouth black bass 
and rock bass were distributed. 

ORANGEBURG (S. C.) STATION. 

[GEORGE W. N. Brown, Superintendent. ] 

At this station a new pond, approximately 1 acre in area and sup- 
plied with water from springs at the head of the small cove in which 
it is built, was completed and stocked with bass. The output. con- 
sisted of 204,675 largemouth black bass, 300 crappie, 500 rock bass, 
and 14,200 sunfish (bluegills), all of fingerling size. A small number 
of sunfish carried over from the previous year were distributed in con- 
nection with the current season’s hatch. The station has also a small 
stock of the spotted catfish (/ctalurus punctatus), and it was esti- 
mated that approximately 1,000 young of the species were on hand 
at the close of the year. 

SAN MARCOS (TEX.) STATION. 

[Mark Ritpy, Superintendent. ] 

The distributions from this station for the year 1921 included the 
following species: Largemouth black bass, 257,715; catfish, 70,000; 
crappie, 5,904; rock bass, 320; sunfish, 74,872. The San Marcos 
station has for a number of years been successful in producing goodly 
numbers of fish for distribution at a cost that compares favorably 
with that at any other station. Local conditions seem particularly 
suited to the purpose, and, unlike the conditions at all other stations, 
it is not necessary to supply artificial food for either the young or the 
adult fish. The output for the year 1921 was curtailed by fluctuating 
water temperatures during the spring and, further, by the ponds 

- overflowing on two occasions, an occurrence that is caused by the 
unsatisfactory method of street drainage. To augment the produc- 
tion of fish beyond the capacity of the station ponds it has been 
customary to stock privately owned ponds or “ tanks” with fish, with 
the understanding that the bureau shall have the privilege of taking 
a reasonable number of the progeny for distribution. Very satis- 
factory results have been obtained by this method, particularly with 
the crappie. 
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TUPELO (ttss. ) STATION. 

[Davip Dayins, Superintendent. ] 

The output of this station for the year consisted of 405,500 large- 
mouth black bass, 73,005 sunfish, and 1,280 crappie, and the distribu- 
tion was extended to approximately 310 applicants, located in Mis- 
sissippi, Alabama, Tennessee, Arkansas, Louisiana, and Kentucky. 
The station output was also supplemented by a carload shipment of 
miscellaneous fishes from the rescue field on the upper Mississippi 
River, consisting of crappie, catfish, rock bass, buffalofish, carp, and 
yellow perch, all of which entered into the general distributions. , 

Of possible interest in connection with pond fish culture was the 
unusually late spawning of the largemouth black bass this year. 
On August 19, 1921, a lot of 3,000 advanced largemouth black-bass 
fry were taken from one of the station ponds, and again, on Sep- 
tember 28, another lot of the same species and size was obtained. 

PRACTICAL DEVICES FOR USE IN POND FISH CULTURE. 

A PRACTICAL SYSTEM OF CLEANING FISHPONDS. 

The necessity for the frequent cleaning of ponds in which fish 
are retained under artificial conditions is well known. If the ponds 
are of cement or lumber construction, the usual method of cleaning 
is to lower the water level and scrub the sides and bottom of the pond 
with a suitable brush. During the cleaning process the water in the 
pond becomes turbid and polluted from stirring up the accumulated 
sediment and filth from the bottom of the pond. The fish are forced 
to endure this unnatural condition until the pond is scrubbed, the 
accumulation of sediment flushed out through the outlet, and the pond 
again filled with clear water. In addition to this unfavorable condi- 
tion to which the fish are exposed they are subject to further possible 
injury by bruises from contact with the brushes used in the scrub- 
bing process. These conditions are entirely unavoidable under the 
system of cleaning in general use. 

At the Manchester (Iowa) station a system of cleaning ponds that 
successfully overcomes both these difficulties has been adopted. (See 
Fig. 2.) At this station there are eight stock ponds of cement con- 
struction. They are approximately 80 by 13 feet and are 3 feet deep 
at the outlet, the bottom sloping upward toward the inlet, where the 
depth is 24 feet. 

For the proper cleaning of the ponds a cement wall or dam, ex- 
tending into the pond 44 feet from each side, is installed, leaving a 
4-foot opening in the middle. This dam is placed 20 feet from the 
inlet end of the pond and is 1 foot high. The open ends are 
grooved to accommodate a dam board 2 inches in thickness. In 
cleaning the pond the water level is lowered until that portion of 
the pond bottom between the inlet and the division wall is just covy- 
ered. The pond being deeper at the outlet end, there is still sufficient 
water to hold the fish safely while the other section of the pond is 
being cleaned and flushed. After cleaning the first section the water 
is permitted to rise until the division wall is about submerged. The 
fish are then driven through the 4-foot opening in the wall into the 
clean section of the pond by the use of a “ push screen.” <A board 
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2 inches thick, 1 foot wide, and 4 feet long is inserted in the grooves 
in the ends of the division wall to retain the fish, while the remaining 
portion of the pond is being cleaned. The dam board has a saw 
tooth edge permitting the overflow water to pass but preventing 
the escape of the fish. 

The “ push screen” consists of a frame made of 1 by 4 inch lum- 
ber, to which is attached poultry netting of 1-inch mesh or smaller 
if the size of the fish requires. The smaller dimension of the lumber 
forms the face of the screen, to offer but slight resistance when being 
pushed through the water. Its shape conforms to the shape of the 
ponds. At Manchester the sides flare outward. In size it 1s some- 
what shorter than the width of the pond for convenient handling, 
and to prevent the escape of fish around the ends strips of heavy 
duck or canvas belting are attached to each end of the screen. Iron 
staples driven into the bottom board at suitable intervals and shghtly 
protruding will serve to keep the board from dragging on the bot- 
tom of the pond and facilitate the easy movement of the screen 
through the pond. 

POND OUTLET AND “ KETTLE.” 

As being of possible interest and value to persons interested in the 
subject a drawing of the pond outlet and “ kettle” previously men- 
tioned (p. 64), with descriptive text and specifications for construc- 
tion, are given (Fig. 3). 

In referring to the cut of the pond outlet and “ kettle ” it will be 
noted that it contains features not embodied in other constructions 
of a similar character. The drain box is made in about the same 
manner as those now in use at many stations, but in place of the 
wooden dam boards it has a cement dam B, the height of which 
is determined by the water level when the pond is filled. If it is 
desired to raise the water level of the pond, the wooden dam boards 
can be dropped in the slot C. The screen / is the same as those 
now in use. To draw down the water in the pond, a gate valve A 
is so placed at the bottom that all of it can be drawn through the 
kettle. To make this removable, a flanged valve of the standard 
low-pressure type is used. A short nipple with a flange on one end 
is placed in the forms when making the drain box. Later a rubber 
gasket is cut to size and the gate valve is bolted into place. It is 
not necessary to bolt the valve around the bottom, since it may be 
desirable at some time to remove it, and it would be a difficult matter 
to get at bolts so located. A 6-inch gate valve as described above 
measures approximately 104 inches from face to face of flanges. 
Therefore, a standard valve should be used in place of the medium or 
heavy service valves. It will be necessary to place the flange of the 
nipple as close to the cement dam B as possible. Therefore, the 
bolts should be put in place before cementing. 

Another feature of the plan is the construction of a cement 
“kettle” in front of the drain box. It will be noted that the side 
walls of this kettle extend approximately 12 inches above the earth 
floor of the pond, so that in drawing down the water in the pond 
when it drops below this point it must then enter at the sluice gates J. 
The small fish will be drawn down through these gates and will 
immediately seek the more quiet water at the upper end of the kettle, 
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The water in this portion of the kettle is more or less clear. If only 
a few fish are desired, they can sometimes be dipped out with the 
ordinary hand dip net. a some instances it has been found ad- 
visable to put a cement walk around the outside of the kettle. This 
enables the fish-culturist to dip the fish out with greater ease and 
without agitating the mud on the earth bottom of the pond. 
When it is desired to draw the water entirely off the pond, it is 

first lowered to about one-half.its depth and the mud on the bottom 
of the kettle is stirred with a long-handled spade or broom until it 
is well agitated, when the gate valve A is opened wide and it is 
flushed out. After this the pond may be drawn down slowly and the 
fish drawn into the kettle. When the earth bottom of the pond is 
bare, there will be 1 foot of water in the kettle. 
A 6-inch gate valve is sufficiently large for a pond one-half acre or 

less in area, an 8-inch valve for a three-fourths acre pond, and a 10- 
inch valve for a 1-acre pond. 

Ro J SPECIFICATIONS, 

Gate valve A is flanged and bolted to companion flanges F on 
nipple Z’, which passes through the center of cement dam B. The 
height of dam & is to correspond with the desired water level in the 
pond. Should it be necessary to raise the water level, wooden dam 
boards may be dropped in the slot C. D is the screen made in one 
or two sections, with a mesh in accordance with the size of fish to be 
carried. The gate valve should be set low enough for the water to 
drain out of the kettle 7. Kettle 7 is constructed with end and side 
walls 12 inches higher than the earth bottom of the pond. 

Preparatory to drawing down the pond for the removal of the fish 
the water is lowered by opening the gate valve with extension rod J 
to a point where it is possible to clean the bottom of the kettle with 
a long-handled brush. The mud and roily water is flushed out by 
opening the gate valve wide. 

In drawing down the pond after the water level drops below the 
top wall of the kettle all water from the pond must enter at the side 
sluices 7. This leaves the water comparatively quiet in the upper 
end of the kettle. The small fish seek that portion of the kettle and 
may easily be removed with a hand dip net. 

Material in drain bor. 

Sides 8 inches, bottom 6 inches; total amount concrete, 50 cubic feet. 

m 2 
oat ae PL caret ag oa 5 | 1-24 mixture. Sand and broken stone 

Stone and gravel________ dovest) 45 or screened gravel. 

Sides 6 inches, bottom 6 inches; total amount concrete, 38 cubic feet. 

Mement (2.4 2t1 Ben eee bags__ 9 
Singhs La hr aes eee eubie feet__ 17 | 1-2-4 mixture. 
Stone or gravel___________ do-= = +34 

Fittings for drain boe. 

6-inch standard. flanged gate valve. 
6-inch companion flange. 
6-inch nipple 6 inches long, 
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Reinforcement for dam. 

Galvanized stock fence wire, 24-inch width preferred. 

Material for kettle. 

Walls 6 inches, bottom 6 inches; total amount concrete, 80 cubic feet. 

Cement______ ad kOe 19 spags 29 +20 
Sendiond anit cp yep ecubie feet__ 38 | 1-2-4 mixture. 
Stone‘or gravel. = -_._=_- doe 86 . M5 

MODIFIED FORM OF POND OUTLET. 

Figure 4 on page 71 shows a modified form of the outlet just de- 
scribed, Figure 3. 

In this outlet terra-cotta pipe has been substituted for iron, and 
the bell end of the terra-cotta ell, closed by the wooden disk, re- 
places the gate valve, while the cement dam, screen, removable 
wooden dam boards, and other features remain the same. When 
the pond is full, the ell opening is closed by the wooden disk, made 
tight by the use of clay. The wooden dam boards need not be used 
unless it is desired to raise the water level above the height of the 
permanent cement dam. To drain the pond, the wooden dam boards 
are fitted into their proper place and the wooden disk closing the 
ell opening in the terra-cotta dam pipe is removed by means of the 
iron rod to which it is attached. ‘The depth of water at any stage 
of the operation may be controlled by proper manipulation of the 
wooden dam boards. 

Each of the outlets described here, as well as the one described in 
a previous publication of the bureau,? has distinctive points of ad- 
vantage and have been developed in meeting the varied conditions 
encountered in fishpond construction. It remains for the prospec- 
tive pond builder to select the type best suited to his needs. ‘The 
types described here are considered particularly desirable in ponds 
of comparatively large area or where the amount of water to be 
carried requires the use of correspondingly large pipe. The con- 
venience of the valve in controlling the flow of water in drawing 
the pond, Figure 3, is easily recognized, but practically the same 
results are obtainable with the simpler installation shown in Fig- 
ure 4, and the cost of fittings for this type will be somewhat less. 

Work of Central Station, Washington, D. C. 

[L. G. Harron, Superintendent. ] 

Beginning with rainbow-trout eggs in December, 1920, and clos- 
ing with pike-perch eggs in May, 1921, there were incubated in the 
hatchery apparatus maintained in the fisheries building at Wash- 
ington for public display 7,717,000 fish eggs, representing eight 
species of fish—chinook salmon, rainbow and brook trouts, white- 
fish, cisco yellow perch, pike perch, and shad—from which 6,400,827 
fry and fingerlings were distributed to applicants in Maryland, 
Virginia, West Virginia, Delaware, Pennsylvania, and New York. 

3 Coker, R. E.: Progress in Biological Inquiries, 1921. Report of the Division of Scien- 
tifie Inquiry for the Fiscal Year 1921. Appendix VIII, Report, U. S. Commissioner of 
Iisheries for 1921, 38 pp., 2 figs. (A new Form of Pond Outlet, pp. 21—24, Figs. 1 and 2.) 
Washington, 1922. 
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In addition to the hatchery exhibit a display of adult fresh-water 
fishes was maintained in the aquaria throughout the year. The 
total number of fish exhibited was 2,614, representing 45 species. 
Collections for restocking were made from time to time from the 
Potomac River at Bryans Point, Md. Other sources of supply were 
the bureau’s stations at White Sulphur Springs, W. Va.; Bellevue, 
Towa; Bozeman, Mont.; the New York Aquarium, and the New 
York Conservation Commission hatchery at Caledonia, N. Y. 

The health of the aquaria fishes throughout the year was gener- 
ally good, with the exception of a short period during May and 
June, when a number of the fish were attacked by the parasite 
Ichthyophthirius, causing a considerable loss, particularly among 
the warm-water fishes. It has recently been found that this para- 
site may be destroyed by treating the fishes infected with a saturated 
solution of bicarbonate of soda. The solution is conveniently ap- 
plied directly to the fish when held in shallow water with a small 
paintbrush. The treatment removes the mucous coating from the 
fish and destroys the parasite with no injury to the fish. 

Spawning Seasons of Fishes Handled at Stations. 

Records of the spawning seasons of the various species of fishes 
handled at the bureau’s stations during the fiscal year 1921, together 
with the water temperatures at the beginning and end of such pe- 
riods, are given in the following table, in which the stations are 
grouped and arranged as in the preceding discussion of the propa- 
gations of the commercial species and the species for stocking the 
interior waters; that is, Pacific salmon, Great Lakes, Marine, New 
England salmon and trout, Rocky Mountain trout, combination 
trout and pond fish-cultural, and pond fish-cultural stations. 

SPAWNING SEASONS OF FISHES HANDLED AT STATIONS, WITH WATER TEMPERA- 
TURES AT BEGINNING AND END OF PERIODS, FIscaL YEAR 1921: 

PACIFIC SALMON STATIONS. 

Water tempera- 
tures, °F. 

Station. Species. Spawning season. 5 

eae End of 
season. | Season. 

Afognak, Alaska..........- Sockeye salmon....:-..--- July 31 to Sept. 24......... 52 40 
Baker Lake, Wash........- Silver salmon-...........-- Nov. 17 to Dec. 15........-. 40.5 35.5 

Sockeye salmon.........-.- Oct. 10 to Nov. 30-t --.-.-: 46 39 
BirdSview-.--cocscee eee Chinook salmon......----- Sept. 20 to Oct. 25. ....... 43 41 

Silver'salmon:). 2. <<. 5%. - Nov. 20 to Feb. 11-.......- 43 41 
Steelhead salmon...-......- Mar. 26 to May 21........- t4 47 

Brinnon se -s fee epee Chum Salmon-2--. 2 7. 4 Nov. 15 to Jane6:-25.2.._- 50 48 
Steelhead salmon......... Apr 15 to May Idiom t. 6.2 42 52 

Duckabush-se-:2 3. 3.-= Chum salmon o.- 2 -<s.-. Aug. 28 to Sept. 12........ 49 49 
Silver salmon. .-.....--:.-- Nov. 27 to Mar. desseseae 46 44 
Steelhead salmon..-......-- Acpr,. Lito Mia yi 27. des oe 46 48 

Quileence!s64 2 eee Chum salmon, early..-..-- AUg.123 tolOCt..62..22 2243 51 50 
Chum, salmon, late......-- Nove4 tO anitoe. sete ene 45 45 
Silver salmon. ..-- ..| Oct. 20 to Jan. 20. 47 43 
Steelhead salmon ..| Mar. 22 to June 1. 45 49 

Quinsolte=e- eee Chinook salmon. =| Oct. L touNOve Lon. - 47 40 
Silver salmon. .- -| Nov. 3 to Dec. 15... 42 40 
Sockeye salmon. aie Sie GO sta teee tee cee 42 40 

Sultan -.\.55- So en sere sot Chinook salmon. ene sD beeke LOO Ciel Ose eee ane 51 47 
Silver salmon..-........-- Oct. 8 to Feb.2...-.-2-..- 49 42 
Steelhead salmon.... -....1 Mar. 10 to May 28........- “42 45 
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SPAWNING SEASONS OF FISHES HANDLED AT STATIONS, ETC.—Continued. 

PACIFIC SALMON STATIONS—Continued. 

Water tempera- 
tures, °F. 

Station. Species. Spawning season. oR 
egin- 

season. | ° : 

Clackamas, Oreg.........-. Chinook salmon........... Sept. 19 to Nov. 15........ 56 48 
Upper Clackamas. ..... asa salmon, spring | Aug. 25 to Sept. 24........ 59 60 

Little White Salmon... Chinook Salmgoneet ..... <x... Sept. 19 to Oct. 14......... 47 46 
Chum salmon... cal @Cb.. 280 Decu2 a. + ance 42 39 
Silver salmon..... ..| Nov. 26 to Dec. 2... 41 39 

Big White Salmon. ....} Chinook salmon ..--| Sept. 19 to Oct. 15.. 47 47 
Rogue River.........-. Blackspotted trout Mar. 29 to May 12 40 46 

Chinook salmon, spring | Aug. 11 to Oct. 15 56 40 
run. 

Silver salmon. ........-.-. Oct: 10.to;Nove25t .. ...... 45 40 
Steelhead salmon. . -. | Heb. 26 to Mayet. ........ 40 46 

Applegate Creek....... Chinook salmon. . -| Nov. 1 to Dec. 1.... 42 40 
. Silver salmon. .... ..| Nov. 18 to Mar. 1... 40 40 

Steelhead salmon. . ...-| Jan. 5 to May 19.. 37 50 
Washougal River.......|..-.. (oO YS SPE Oe eee May 10 to June 2... = 48 62 
Salmon, Idaho. .......- Chinook salmon, spring | Aug. 14 to Sept. a eas 63 60 

run. 
Baird, Calif.: 

Battle Creek. - - ...-| Chinook salmon.........-- Oct. 19 to Nov. 14... 48 49 
Mill Creekt. =o 5. te -- [sas OGesnceescaceccceeuces Oct. 26 to Nov. 18 54 52 

GREAT LAKES STATIONS. 

La Minn: Marquette, | Lake trout........ why sree Ochs Loto NOV: TOs. s55. ibaa 528 Sabet atte 
ich. 

Northville, Mich.: Charle- }....-. OO Sa see cee eee NOVs i200! 20r 5 See ecc esse 48 45 
voix. 

Put in Bay, Ohio: 
Catawba Island.......- Wihitehsh ap vce cb ak eee = Nove lsito 20ers f...22 40 41 
North Bass Island......|...-- (he Lt See hn hy ae See INOW LOCO eee sa akc sce 43 41 
Port Clinton. 22 .).2..0-5 Can eee nae es oleae May 23 to June 13......... 68 75 

Pike perch fe see. toate PLSD UO wee ee ak st shcae 48 49 
NWinltefish!s 02 8 eer kere ee. NOV. To to Zge sears ft 22. 40 41 

Molede on. se. sss L582 Pike perch. ween: oe so Aprs8: tose os. 48 49 
Cape Vincent, N. Y.: : 

Bygotts Point...-..-..- Ciscone ss te ney sso Nov. 22 to Dec. 1.-........ 35 32 
Winitehshsasru. -scch atone. Novi #0 Goss oo 43 34 

Pigeon Island.........- Tidke trout se. ose es Nove: to1b. So 8 tL. 50 48 
St. Lawrence River. ...| Yellow perch...........-... May 15 to June 15......... 46 50 

BRYANS POINT (MD.) STATION 

Bryans Point, Md........-. Yellow perch.............. Man isto 2a nasa biea= = 53 57 
SAAC oc gern am oper ob Serene Apr; 22;t0 May 92n.. .2.... 56.5 57 

MARINE STATIONS. 

Boothbay Harbor, Me...-.- Wa thish asak tee -- cee wes Mar.10 to Apr. 22......... 36 45 
Gloucester, Mass..........- COG 5. at tora aa gee <5), Jan. 15 10 ADR 2a4-_------ 38 _ 48 

Haddock te ems sa -o8ee=2- Jan. 22 to Apr. 25......... 36 46 
Pole tlounderis-<--- oss. May 22 to end ofsummer, ig POO 

probably. 
PoOlockes ce Maccsencane soe Nowala tO vat 20-5 5° 46 36 
Winter flounder........... Mar.-18.t0:-Apr..22.. 25.5. 40 46 

Woods Hole, Mass...-....-- Cod srr oat ees ae eee Nov. 26 to Feb. 4.......... 45 34 
Winter flounder........-... Jan. 16 to Mar. 30....-..---. 38 43 

NEW ENGLAND SALMON AND TROUT STATIONS. 

Berkshire, Mass...........- Brook tronvec..--- 2825.5: Oct. 21 to Nov. 10.......-.. 44 44 
ainbow trout...........- Dec. 22 to Jan. 20.....-...-. 44 40 

Craig Brook, Me............ Atlantic salmon.........-. Oct. 20to Nov. 12......... 55 46 
Green Lake, Me............ Landlocked salmon. ....-. Nov 10'te Hee. 12 o. 2. 48 37 

SLE 1 ep Se a Seige ADE. A) hOlae eee s'-lo- =~) ~ 51 51 
Grand Lake Stream....} Landlocked salmon Oct. 31 to Nov. 28....---.- 54 36 

Nashua, N: Bes. Sea as Brook trout... 2°. oe 48 47 
Rainbow trout | 48 40 

St. Johnsbury, Vt.........- Brook trout....- 54 43 
ARO UrOUb Es =. =3-,.+-52c0215= 3 « 54 43 
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SPAWNING SEASONS OF FISHES HANDLED AT STATIONS, ETC.—Continued. 

ROCKY MOUNTAIN TROUT STATIONS. 

me 

| 

Bozeman, Mont.: 

Springville, Utah: 

Water tempera- 
tures, °F. 

Station. Species. Spawning season. 
Begin- 

F End of ning of 
season, | Season. 

Meadow Creek, Mont..| Rainbow trout.:.......... Apr. 15 to June 10......... 43 54 
mel owstone Park, | Blackspotted trout........ June 13 to July 22......... 40 55 

yo. 
Leadville, Colo............. Brook ‘trout®. 20 25 sn Oct-10 toMecrTs. 222-2. - 40 32 
Saratoga, Wiy0?..- 2.1 -..<22|s<h- OEE ST RSE oc mars October and November. - . 51 41 

Rainbow trout: .-......... April and(Maytf 1)... ... 48 54 
Loch Leven trout......... October and November. . 51 41 

Spearfish, 8S. Dak.........- Brook trout, brood stock. .| Oct. 25 to Jan. 14.......... 46 44 
eee Leven trout, wild | Oct. 16 to Dec. 12......... 46 45 

S 
Rainbow trout, brood | Jan. 18 to Mar. 20......... 44 39 

stock. 

Fish Lakeit.....2<-t.2% Brook trout.....-. Stanae wel NOV EP C0M4 S89. ccs setae 42 42 
Rainbow trout............ May 1 to June 4........... 42 42 

Brwin; Tenn: 35.8 esss25- 

Manchester, Iowa.....--..- 

Neosho; (Moe 2535.28 a= 

White Sulphur Springs, 
W. Va. 

Wytheville, Va 

Brook trout@e let y.oa Och itowWan. 12. ease. be 
Carpeerrtesece te pees Mayelstoniily eco eseeeoe 
Catfishyens. aye sso ot sn ATunel to,Oeb. 20st. seas 
Largemouth black bass. ..- “Apr. 15to June tes. : As: e 
Rainbow trout..-.......-.. Novy. to Jan. 155-2¢ 2-5-3 
Rock Passa. sis aa sense ee May 1 toiSept: Uses sie 
Smallmouth black bass....} Apr. 15 to June 1........-- 
Sunfish & 22 -<55<5652 325 May 1 to Sept. 1......- ie 
Yellow perch .| Mar. 1 to Apr. 30 
Brooktroattias.. -s2-)------ INOVe4itO Dee wife eee 
Largemouth black bass....| May 15 to Junel.........- 
Rainbow trout.....--- | Deco 22;itopApre 19: o-oo oe 
Rock bassas-6 -asnt-t% <i - May 15 to June b-..-...2.- 
CTA PICe skeen ce ache seere April and May............ 
Largemouth black bass....}| Apr. 8 to June 20.........- 
Rainbow trout......-.---- November to February...- 
FROCK /DSSS:saeeeases ee see Apr: 21 to July,18-j.---..- 
Smallmouth black bass.... Apr. 22 to June 10.-.-.....- 
SWINECIEP Seo aese dhs SaRARe May 10 to Sept. 1-.--...... 
Yellow perch. ......- aren te Aipr8itO 20 sass = neces 
Brook trouté.. 9. £.028). 20: Nov-15 to:Dee. 13......... 
Largemouth black bass....| May 1 to 25................ 
Rainbow trout...........- Nov. 11 to Jan.31_..-...-- 
IRGCK MASS <cee cs -pin = ccs ae May 1to June 15-.....-...- 
Smalimouth black bass....| May 1 to 25...........-.--- 
SUNASH «oon crew eecrestion May 1to June 15..........- 
Largemouth black bass....| Apr.15to June 20......... 
Rainbow trout............ Oct..10sio Maro. e see 
Rock Dass. = esceasp- cies Maryit OILY = eee eem eee 
Smallmouth black bass....-| Apr. 15 to June 20........- 
Sonfish’: 0s Oe eee peter May: to July..2522.'. 2.22228 

POND FISH-CULTURAL STATIONS. 

Cold Springs, Ga..........- 

HdentonyN. Cos-sccescecos 

owsville Ky. 2 -ne-psse2 oe 

Mammoth Spring, Ark..-... 

Catfisht. cb.ofs cage besa ok May 1 to June 30.......... 
CEBPDIC= sacs secs sicehscsisi<l Apr to sune 3802-2256. - 2 
Largemouth black bsss...- Mar: 15 todwlyadd=-—--. =: 
Sunfishe 22 8 tere ec April toSuly sit 0. va 
Largemouth black bass-.-.| Mar.20to Jume15-.-.-:..-. 
Sigatislene nee se tte ee Jumed tommy Stes e eae 
Largemouth black bass.... W180) Bn A OI-7 ee aspen oan Reape es 
ROCk DaSSa-noasareeh eno Apr. 24to June 15.......-.- 
Smallmouth black bass....| Apr.14to May 2....-.-.-- 
Sunbshs. sans cs aeceecss ce Apr.25to June 30........- 
xX arew ies eae boatiegpe Mar. 26;to :Apr./..-+-.---- 
ROCK IDSSS sc nee bocce May tito wune los 2. oo. 
Seanioath black bass....} Mar. 28 to May 7......-.-- 

FISH-CULTURAL STATIONS. 

SSSPSAIASSSAISSSASASSSSLLALAATeS 

80 
72 
72 

RSS 
76 
61 

SRR 
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SPAWNING SEASONS OF FisHES HANDLED AT STATIONS, ETC,—Continued. 

POND FISH-CULTURAL STATIONS—Continued. 

Water tempera. 
tures, °F. 

Stations. Species. Spawning season. : 
3egin | 

ning ot | Endo season. j 

Orangeburg, S.C..........- Chunaiie otace deren =e Apr. 25 to June 30.......-.. 74 78 
@Tappless+---- 5-2. esos Apr. 10 to June 30.......-. 70 78 

Smallmouth black bass....| Mar. 15 to June 1.......--- 63 | 76 

Sinister eens ec aoe oe Apr. 5 to June 30.......... 68 78 

San Marcos, Tex..........- Ofrappies i264. 00003 J. 78d Maren throtigh June, |.-.-...----]------.-.- 
mainly. 

Largemouth black bass....| Whole year, but mainly |.......--- oaopeeceet 
March through May. 

RSUANUOIS IN orel< csaie aoe ani a/ntnrair = WWHOIG ViGai ic Seer em waco wee se nle [Sera stareea 
Mupelo, Miss. 2. ..snw.scawee CAP DIO eset och gee stemens Apr.5.t0, May 20: ..0..s62< 68 77 

Largemouth black bass....}| Mar. 15 to June 1........-.- 69 82 
Sustish: -2O% 2 Apr. 14 to June 20.....-.-. 63 | 83 

Fish Food Used at Fish-Cultural Stations. 

AMOUNT AND COST OF FISH FOOD USED. 

The ideal condition sought by all fish-culturists is a water area 
so arranged that a natural food supply is available when needed, but 
from. our present knowledge the ideal is impossible of attainment in 
most cases and artificial feeding must be resorted to. In the rearing 
of fish under artificial environment, therefore, the problem of a sat- 
isfactory food supply at a reasonably low cost is ever present. 

The following table gives for the fiscal year 1921 the number of 
pounds and the cost per pound of artificial fish food used at the 
various fish-cultural stations during the fiscal year 1921: 

Pounps AND Cost PER PounpD or FisH Foop Usep, Fiscau YEAR 1921. 

PACIFIC SALMON STATIONS. 

—s- 

. Canned Frozen salmon > 
Station. Salted salmon. Salina eggs. Beefliver. 

Lbs Cost. Lbs Cost Lbs. | Cost. Lbs Cost. 
ATOPRAESVAIASER . . 66. udidewenc--4-5 REA SONGU Eo OTS oe en cdl eo aoee vn] aca sense leans teas <n 3 
Mesay, AlASS -. oo abicecciecn tan ace 600 BO) Mee Gee. Geet eee cae ee beeen ee wenn. mete, Sone 
Baker Lake and substations, Wash...| 1,215 HOSP) |MER Steals oeecldorcccce|soet ones 114 $0.15 

@Quinault, Wash-......-.<-.a4253% AO lhcer SOU Gia ee Als 3585 a3 nnn a ndt- < sevens |acowscos|taecsmes 
Clackamas, Oreg., and substations...) 43, 200 03 9,000 | $0.001 | 9,440 | $0.04 |........|......-.- 
Baird, Calif., and substations........- 8,000 Ot) Cy eee eee a eee | ee 880 | ml 

Pitali.:.geeerare. | 5. ialt de 56,875 |... 22. 9/0002 2 2e2t 9,440 |.....22: 904 | fae 2 

Station. Beefspleen. | Pork liver. Milk Wheat pte 

Lbs. | Cost. | Lbs. | Cost. | Gals. | Cost. | Lbs. | Cost. 
Amp erin kereA ASK Aas oeouie caine oclcc caicc|o--c00 es - 
AS DaY A BSRA naa heer etna eacccalansscuen 
Baker Lake and substations, Wash. . 

GQmnagli; Wash ce Sao ccee ss |sce eee se 
Clackamas, Oreg., and substations. ...| 10,395 
Baird, Calif., and substations. .......|........|-.---.-- eae Pee: 760 | $0.03 

Totaltasc oe Seer ses ack 17225 ee re p05 ee eS | 17 (it ee 760 | 5: Sa ele 
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POUNDS AND Cost PER PoUND or FisH Foop Usrp, Fiscan Year 1921—Continued. 

NEW ENGLAND SALMON AND TROUT STATIONS. 

Station. Beefliver. | Beefhearts. | Beefspleen.| Sheep liver. | Pork liver. | Fishotine. 

Berkshire trout hatch- | Lbs. | Cost.| Lbs. | Cost.| Lbs. | Cost. | Lbs. | Cost. | Lbs. | Cost. | Lbs. | Cost. 
ery, Massi.s21...-...- 153368 |S 1Sa eee so be 4,100 |$0.05 | 372 180.05 | 347 |$0.07 |......|....-- 

Craig Brook, Me........ 192 oN) os ainieicil = = Se | sea jainl| crests nrei|aieiavs tall wile efs)| a= ele ee ce ees | eee ee 
Green Lake;:Me-~....... 352 ae Mecsas ter eaeliycsoc| ess 80 | .07 170) | O59). 2! S| Sea 
Nashua, N. Hes.2 20. 1, 263 1088 2155 |$0205) | See leeeee 133% |) 3042 | 512) |e 06l es el ae 
St. Johnsbury, Vt....... PGjo;, sal te sl) oa Parse ee ar ns saa etson Se SEeEllasead callnasaucllesses = 57 | $0.09 

Totals aS Spire ae Dibsleeee =e HT pesca Me 7S0n oes 1020) | se aeee ya ba 

ROCKY MOUNTAIN TROUT STATIONS. 

Station. Beefliver. | Beefhearts. | Beefspleen. | Sheep liver. | Wheat chop. 

Lbs. | Cost. | Lbs. | Cost. | Lbs. | Cost. | Lbs. 
Bozeman, Mont... .0..-2--..<: 9; 6498190! 09.) os Wee aS. Ute 2] te Sain [cise nrtsnil sree cele cl| cree 2 tee | eee | ee 
Ibeadville; Coloszc22- 2-2 S422: B22) 12k | 2711-190. O84-|.< sober sasstceliectess eee ben olsen eee 
Dear Sh Sseea knee eee eee O22 lire LY alee 280) liars shou acetate oe een te 2,680 |$0. 074 
Springville, Utah....-........ 4,234] .07 | 1,018 | .07 | 1,770 | $0.05 | 8,064] .06 
Daratoga, WyOscc- sac. scncs oe BAGO MW ENOSig eens ciel Se eeake Scene sears .0 

Total... . 2... ppaeae se 18, 834 |...-... 5,009 |evsnes: 1,770}, - seas 11,579 

COMBINED TROUT AND POND FISH-CULTURAL STATIONS. 

| 

Station. Beef liver. Beef hearts. Sheep liver. Sheep hearts. 

| 

| Lbs. | Cost. | Lbs. | Cost. | Lbs. | Cost. | Lbs. | Cost. 
HUT Wall, POM Tl 2 arava meee alactee el eceniccel meee 2, 896 | $0. 08: 6, 431 “$0; 064: |. 805222] 2 2 oes 
Manchesterslowass2s. fi F22 4: feiss. poet. fies 2, 637 - 064 | 13, 697 ¢03%)|- 12 OES Eee 
Neosho, Mo scare tse oe Santee eecl eoseeleeeteee. 385 - 064 | 10, 919 @04 2255222 | aeeeeee 
White Sulphur Springs, W. Va...... 74 | $0.09 | 2,903 - 06% | 21, 3874 04 8,275 | $0. 043 
AWhyitheville; Vino = Sac 8 oak opener | sere oe eee eee 2 | 2,705 - O8$ | 6, 882 406f , |aas-a5 2: eee 

Total:.......0.b.q¢uey 1 Tashi 3 -ekee | 13,526 |........ 59, 3164 |.....--. 8; 2750s ees. 

Station. pees aie: Meatein. Azotine. Shorts. 

Lbs. Cost. Lbs Cost. Lbs Cost Lbs. Cost. 
Brwinie Denn. a2. see sete eee 96 | $0.14 200)" $0: 08h). eee Hesse ce 5,300 | $0. 044 
Manchester,{Towa'st 07 fo. Whe 2 UR eo. cheese Sere oo Meee he oN |e, Siam navel ember 200 - 033 
Neosho}, M0 oc}. ccos See Se ot ae | eee | ee eS ee 4, 000 03 
White Sulphur Springs, W. Va.....-. 96 UC 2 eer te eae eRe vette Pe ae Se mic Alas min 
Wytheville; Vacs 2 obo eS Ne bese 9 SHEE eats bees eo ae ee 250 | $0.073 | 5, 825 - 034 

DOtal code cnmadao ene Cert eitad 192 th. wcp SSO DOD te ts Q50/iasseeare T5325 6528 KH 

POND FISH-CULTURAL STATIONS.2 

Station. Beef liver. Beef hearts. Fresh fish. Fishotine. Shorts. 

Lbs. | Cost. | Lbs. | Cost. | Lbs. | Cost. | Lbs. | Cost. | Lbs. | Cost. 
Cold’ Springs, Ga. ... sile |. ote ee 2852 |$0. 08% |5,154 |$0.168] 400 |$0.093 | 400] $0.04 
Mdentony Nia ©-pessccceeebenee 562 4/' $02 20 sete | aeemicrs 269%. |. 6 154 | oc cc call onenes dleck eens Eeeeeee 
Louisville, Key ciocs-2s =< ehes!|reeoemelkeesees 289 eB. -|sccoets|Seaeee|scceess|scee seal sceweerl|esramente 
Mammoth Spring, JAnk: 000 ¢ Sle Sec cc ole obo see A4GE |) io LD) 4]- cen SNe ots. cjo)| sect e = aloe ea eee | See 
Orangepures S.C ers... see Ree ee 971 He oS sere ae \rsscebs| cows on 4| See ee eeeeeae ene 
PupeloMMiss: ossscssss ese ee eee cee oe eee 1, 908 Bae a eee tes a asetetse) Pmoriese|psciso alia sstlos||+- =~ >< - 

Potalz-..2- 8.0E .) PEs 563 |.. 22... 3,9008 |....... 5, 4234 . i a 400 |.. 22.2. 400 |...0... 

1 Beef liver and hearts combined. 
2 No artificial foods used at the San Marcos (Tex.) station. 

ES eee 

—_—e oe Oe 

i at a i he i A i i 
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FOOD FOR BASS. 

One of the principal problems encountered at most of the pond 
fish-cultural stations pertains to a suitable food supply for both 
young and adult bass. At the Cold Springs (Ga.) station fresh 
mullet was for a number of years the staple food for the bass, but 
this material has not given entire satisfaction, and recently the price 
has been prohibitive. Beef hearts and groupers have been tried, but 
the fish show some reluctance in accepting either of these materials. 
More recently pork hearts have been tried with very satisfactory 
results. 

TESTS WITH HERRING MILT AS FOOD FOR RAINBOW TROUT. 

During the past year the bureau has purchased several cases of 
canned herring milt for the purpose of testing its value as a food for 
young rainbow trout. It has been tried at several hatcheries, and 
while the results of the tests made in comparison with other foods in 
more general use are not necessarily conclusive they seem to indicate 
that canned herring milt when used alone is not a satisfactory 
article of diet for young trout, though when used in combination 
with a meat product it may perhaps be considered a desirable article 
for the fish-culturists to keep on hand as an emergency food. It has 
the advantage of being easily prepared, does not “smoke” or discolor 
the water, and will keep for a long period. 
A noticeable feature in connection with this experiment is that 

for a short period—ranging from 10 to 17 days—the fish receiving 
herring milt exclusively appeared to thrive equally as well as those” 
receiving a meat diet and the mortality was not greater, but beyond 
that time the death rate increased so rapidly that in most cases the 
experiments were discontinued, as it appeared that none of the fish 
would survive under the treatment. A change to the usual foods ap- 

pears to have restored normal conditions among the fish. 
The tabulated statement of the results of these tests in feeding 

may be of interest. Rainbow trout were involved exclusively, and 
in each instance the fish had not previously received artificial food. 

RESULTS or TESTS WITH HerriInc Mitt As Foop ror RAINBOW TROUT. 

ERWIN (TENN.) STATION. 

[Test continued for 16 days—2,500 fish per trough.] 

Weight per 1,000 fish— 
Loss per 

Trench Food used te fish 
ber : : At be- (| At Pid Seat during 

; ginning o uring test. 
test. |, Of test. 1" test. 

| 

Ounces. Ounces. | Ounces. | Per cent. 
6 8 2 | 7 

Die ate | Grnitied: herr pam feta e eee onan = | 6 | 7 1 | 214 
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RESULTS oF TESTS WITH HERRING Mitr AS Foop ror Ratinpow Trour—Contd. 

NEOSHO (MO.) STATION. 

{Test continued for 30 days—2,000 fish per trough. ] 

Weight per 1,000 fish. 

Loss per Trough : 1,000 fish 
spare Food used. At be- | ateng | Gained during 

, ginning of fafitest during test. 
test. Se test. 

Ounces. | Ounces. | Ounces. |P er cent. 
1 ees Canned herring milt 3 days, beef hearts 3 days, alter- 

ee ela bes Sees einige iSiaiaie sistem erates nlclessicioe Saree eens 6 124 64 1 
Dee S58 Canned herring milt 3 days, sheep liver 3 days, alter- 

Tatelyz ¢s52i34-< 2. ot SEs. Ce ee ee 6 114 53 55 
Beer Beet heart=<-- ees aciascacsgqncst ase sacn case egnaseeeee 6 193 132 + 
Ch eere Sheep diver s2. Satanic isons dee dace eeeccer semeeeeee 6 12 6 4,5 

WHITE SULPHUR SPRINGS (W. VA.) STATION. 

[Test continued for 20 days—10,000 fish per trough. ] 

Canned herring milter 2k See eens aececeser oeemaee a 43 8} 4 124 
Deas spar5 < Sheep liven; : jsais-\-cehe- eit st see eeuet ho ebaacee os 43 94 5 Lis 
Buccs aac Canned herring milt 10 days, sheep liver 10 days, alter- 

MAGlY <2 OE fas SRE AEEEEL OE ERE. «Rasen 4h | 9 5 is 
¥ | | 

WYTHEVILLE (VA.) STATION. 

[Test continued for 10 days—13,000 fish per trough. ] 

lege Bee | Canned Herring mili Ai 229. fi 53N. Ses e ee e | 43 D 4) 722 
Dee a: | Beof heart... 0-222 sitet | 4t 6t 1; | 314 

Rescue Operations. 

[C. F. CULLER, in Charge.] 

OUTLINE OF POSSIBLE EXTENSION. 

So much has already been said regarding the importance of the 
rescue operations conducted in the Mississippi Basin, their value, 
simplicity, practical returns, and comparatively low cost that these 
phases of the work should be familiar to all interested persons. A 
brief outline of the possibilities of extending the work, with sugges- 
tions as to its requirements, may not be out of place, in view of the 
bill now pending before Congress to provide funds for enlarging 
its scope. Almost unlimited possibilities exist for the further ex- 
tension of the work. In the bureau’s greatest effort during the fiscal 
year 1920, when approximately 160,000,000 of fishes were saved, not 
more than 40 per cent of the available territory was covered. There 
are many miles of unbroken stretches of river lowlands where floods 
annually result in the destruction of millions of fish, while the major 
tributaries of the Mississippi afford a field of unknown possibilities. 
For the economical and efficient conduct of the work it would be 
desirable to establish headquarters near the central point of the 
more important operations, with a personnel available for its prose- 
cution at all times. Under present arrangements the personnel for 
the rescue work is drawn from four of the regularly established 
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fish-cultural stations. This diversion is apt to result in a compara- 
tive lack of interest in the work of the home stations, and not in- 
frequently it curtails their operations. Moreover, men drawn from 
other lines of activities can not be expected to be as familiar or as 
efficient in the prosecution of the rescue work as will men who can 
devote all their time to it. The work has grown to such proportions 
that men drawn from the fish-cultural stations can no longer handle 
it to the fullest advantage under such conditions, 

The rescue field would afford profitable employment for such a 
force throughout the year, the line of operations to be something as 
follows: Rescue of fishes along the upper reaches of the river would 
occupy the attention of the men from July to December, during 
which time a crew of five men could save from 8,000,000 to 10,000,000 
fish, at a total approximate cost of $2,000. That number of fish pur- 
chased from commercial fish-culturists would cost the bureau from 
$25,000 to $30,000 and to citizens of the Mississippi Valley would 
represent a food value of $1,000,000 to $1,500,000 when placed on the 
market three years after being rescued. These figures are very con- 
servative when compared with the results attained at the bureau’s 
regularly established fish-cultural stations. At the close of the res- 
cue season important work in the salvage of eggs in connection with 
the commercial fisheries in Louisiana would consume practically all 
the time of the men from February to April. From Louisiana the 
crew would work northward to the confluence of the Ohio and the 
Mississippi Rivers, where important fields are open in the three 
adjoining States. The Illinois River overflows its dikes during the 
spring freshets, and in May or early June large pumps are operated 
to remove the water from the land. Many millions of young fish 
are thus left in the fields to perish or are passed through the pumps 
and destroyed. During the comparatively short periods when ac- 
tive rescue work is not under way the time could be profitably em- 
ployed in repair and maintenance of the equipment used. 

In addition to a personnel provided especially for the rescue work 
there should be two or three additional holding stations, these being 
essential for the “hardening” of the fish required for distribution. 
A part of the rescued fish are held in tanks of clear water and “ hard- 
ened” for several days to enable them to withstand transportation. 
They are then shipped in the bureau’s specially equipped distribu- 
tion cars and planted in suitable tributary waters. Experience has 
shown that greater results can be attained in this way than by 
returning all fish rescued to the main river. The wider distribution 
also gives to people living in various parts of the Mississippi Valley a 
better opportunity to obtain fresh fish. - 

In addition to the requirements outlined above, houseboats with 
living quarters for a crew of five or six men should be provided. 
These boats would be placed in certain sections of the river, and 
when the pools at one point had been cleaned up they would be moved 
downstream to other fields. Launches will be needed to transport 
the crews to and from the fields of operation, to carry supplies, and to 
distribute fish. It has been found more economical to own launches 
than to rent them. Boats for hire are seldom in good running con- 
dition, and much valuable time is lost in repairs before the men can 
be placed in the field. There will be necessity for a boathouse and 

100267 °—22-6 



80 U. S. BUREAU OF FISHERIES. 

storeroom at a central point for the proper housing of boats and 
equipment; also for two dwelling houses to serve as quarters for the 
men in immediate charge of the ‘work. 

Since the Mississippi River is largely a boundary water, most of 
the States regard the rescue operations as a work ‘belonging to the 
Federal Government rather than to the States. Most of the States 
have rendered excellent cooperation; but in many cases their appro- 
priations for rescue and fish-cultural work have been more or less 
sporadic, hence the work could not be well organized nor efficiently 
handled. Moreover, most of the States have a “problem in maintain- 
ing the fish in their interior waters. 

Citizens throughout the Mississippi Valley have urged the bureau 
to extend this valuable work, arguing that they are entitled to fresh 
fish as a food, and that it should not be necessary for them to depend 
upon the Pacific coast, the Atlantic coast, or the Great Lakes for 
their supply. They can not understand why an earnest effort should 
not be made to save the millions of fish that are dying in pools along 
the river. 

METHODS EMPLOYED IN RESCUING FISH. 

A rescue crew usually consists of five men and a foreman. A 
launch is employed in going to and from the field of operations, 
and the equipment for each field comprises two seines of one-fourth- 
inch mesh, from 50 to 75 feet long and 5 feet deep; six galvanized- 
iron tubs of 14-bushel capacity ; small dip nets; two tin dippers; and 
a small flat- bottomed boat, the latter being used in ponds too deep 
for wading. 

After making a haul the fish are assorted into tubs by species and 
size. The number per tub is ascertained by noting the water dis- 
placement, one or more rings having been made on the inside of each 
tub, and the number established by actual count. The count is veri- 
fied several times during the season, as the fish in some instances are 
subject to rapid gr owth. 
When first taken from the warm water the fish will not safely 

stand a long railway journey. Therefore those intended for dis- 
tribution are taken to the nearest holding station and hardened 
by being held for several days in cool running water. While the 
number of fish diverted for supplying applicants at a distance may 
seem large in the aggregate, it represents less than 1 per cent of the 
total collections. Such diversions during the fiscal year 1921 
amounted to 660,110 fish of miscellaneous species. 

REVIEW OF THE WORK. 

The aggregate number of fish rescued during the fiscal year 1921 
amounted to 120,656,420, a decrease of almost 36, 000,000 as compared 
with the record of the previous year. Two causes contributed to this 
result. Labor conditions were unsatisfactory, making it difficult to 
obtain efficient crews at all points at the rate of compensation offered. 
The river remained at a high stage for a longer period than usual, 
thus permitting large numbers of fish bred in the overflow waters 
to return to the river unaided. This appears to have been particu- 
larly true with reference to such species as the carp, buffalofish, 
and catfish. 
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The work began at Prescott, Wis., on August 12 and was brought 
to a close at Bellevue, lowa, on Novy ember 10, these dates indicating 
an unusually short season on account of the natural conditions men- 
tioned. The work was conducted. in the following fields: 

One crew, with house boat, from Prescott, Wis., to Red Wing, Minn.; thence 

to Genoa, Wis. 
Two crews on house boats from Wabash to Winona, Minn.; thence to Dakota 

and Dressback, Minn. 
Two crews from Homer, Minn. 

One crew from La Crosse, Wis. 
One crew from Genoa, Wis. 
One crew from Ferryville, Wis. 
Two crews from Lynxville, Wis. 
One crew from Marquette, Towa, 
One crew with house boat from Dubuque to Bellevue, Towa. 
One crew from Bellevue, Lowa. 

In addition to the regular rescue work collections of eggs Soin 
earp and buffalofish taken by commercial fishermen were “made at 
Bellevue and Lynxville. The eggs were taken, fertilized, and planted 
on the natural spawning erounds. Such work was done from May 9 
to 25 and resulted in the fertilization of 68,287,000 buffalofish and 
42,718,000 carp eggs. Had these eges not been thus handled they 
would have been sent to the markets in the fish and lost. While the 
planting of fertilized eggs is not considered as efficient as incubating 
them in a well-equipped hatchery, it is believed that under certain 
conditions it is expedient and results in much good if properly done. 

In addition to the operations on the upper Mississippi rescue work 
was conducted from the Fairport (Iowa) biological station; also on 
the Illinois River at Meredosia and Cairo, IIl., and at San Mareos, 
Tex. The operations from Fairport and ‘substations were in con- 
junction with the propagation of the fresh-water mussel, large num- 
bers of the rescued fish being inoculated with the mussel elochidia 
before being liberated. Owing to unfavorable water stages the active 
season at Cairo was very short, extending cnly from October 1 to 19. 
In this field one seining crew wor king under the direction of the 
superintendent of the Louisville (Ky.) station salvaged a total of 
1,057,215 fish of miscellaneous species at a total cost “of $582 OT, or 
at the rate of 55 cents per thousand fish handled. In the vicinity of 
the San Marcos (Tex.) station 202,886 black bass, catfish, and sunfish 
were removed from the bed of a stream, which almost entir ely 
evaporated during a protracted hot spell, and were deposited in 
living waters. Reference to the table on page 7 will show the points 
from which rescue work was prosecuted during the season, the num- 
ber of fishes salvaged at each and restored to the original waters, 
and the number delivered to applicants. 

Part 2—DISTRIBUTION OF FISH AND FISH EGGS. 

Extent and Character of the Work. 

[E. C. Fearnow, Superintendent of Fish Distribution.] 

BRIEF REVIEW OF THE WORK. 

The 4,962,489,405 fish and fish eggs (see table, p. 5) representing 
the net product of the hatcheries and rescue stations of the bureau for 
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the fiscal year 1921 were widely disseminated, the distribution reach- 
ing practically every State in the Union and the Territories of Alaska 
and Hawaii. Consignments of fish eggs were also shipped to the Gov- 
ernments of Canada, France, and Switzerland, and an allotment of 
fish was forwarded to an applicant in Mexico. 

Fully 93 per cent of the output is represented by important com- 
mercial species—the salmons, shad, whitefish, pike perch, yellow 
perch, lake trout, cod, pollock, haddock, flounder, buffalofish, and 
carp. All of such fishes are planted on or adjacent to the spawning 
areas where the eggs originate, or the eggs are consigned to State 
commissions for incubation and distribution in nonproductive waters 
where conditions appear to favor the development of new fisheries. 
(See p. 87.) Included under the head of the commercial fishes are 
the large numbers of food fish annually salvaged from the overflowed 
territory along the Mississippi River and at other points (see pp. 7 
and 78), a branch of the work that has become one of the most popu- 
lar, practical, and beneficial of the bureau’s activities. 
Among the more important species propagated for the stocking of 

interior waters are the brook, rainbow, and blackspotted trouts, the 
largemouth and smallmouth black basses, rock bass, sunfish, crappies, 
and catfish. While the numbers of such fishes are by comparison 
small, representing only 7 per cent of the aggregate output, the im- 
portance of this work is not to be underestimated. It is this branch 
of its work which brings the bureau in close contact with the general 
public, as is evidenced by the large number of applications received 
each year, and the interest thus aroused in the fisheries can not be 
other than beneficial. The economic value of the work is large. 
In most instances the reports received from applicants regarding the 
results obtained from planting fish furnished by the bureau are of a 
highly satisfactory nature. ees p. 88.) 

SUMMARY OF DISTRIBUTION TO ALL APPLICANTS. 

The following table shows in summarized form how many and what 
species of fish and fish eggs out of the net product of the hatcheries 
and rescue stations for the fiscal year 1921 were delivered to all appli- 
cants, both in the United States and Territories and in foreign coun- 
tries. Only a small percentage of the immense numbers of fish res- 
cued from overflowed lands was delivered to applicants, the great 
bulk having been returned to the original waters, as is shown in the 
table on page 7. 
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SUMMARY, BY SPECIES, OF DisTRIRUTION oF FisH AND Eaas TO ALL APPLICANTS, 
Fiscan Year 1921, 

[Asterisk (*) denotes eggs; dagger (t+), fry; all others are fingerlings or yearlings. } 

UNITED STATES AND TERRITORIES. 

State and species. Number 

Alabama 
TUS Gs Seed eee re ameter 45 
PISTISH ORS 2 S05 -Srie se era ves eee 2, 240 
Staple he 02 -b4 se ceee a2 gna ; 1 rio 

Largemouth black bass......... { t 46. 565 

Hock bassseSse aos iecet ea 4, 000 
CLINI Chess sas ses ebs sas a Bl eee? at 

Alaska: Sockeye salmon............. 130, 761 ; 000 

Arizona: srt te 
NOOR TOU tase erro sta ons 73, 000 
Co ANE BE eat RL eee eae - 1,200 
ENED DIG Ras sos te 2,775 
Rainbow trout.................. 37, 000 
ROG DANS eerie cio sansichice 200 
SEN) ORAS Eee eee Ree 1,000 
Wellowi perch! si 222eos250s22: 300 

Arkansas: 
WOeDUSN: OF 5rd a eeets tau 5,620 
Crappie 6, 520 

Largemouth black bass. ........ { 182, 000 

Rainbow trouts:: 2522223222522. 49) 061 
ROGIIDASS ous 2 22 52523 <=  ee 20, 140 

Smallmouth black bass. ........ { t side 
JY ee 20; 120 
Beollow perchs:22 275525. sr2cseee: 1,000 

California: 

Chinook salmon................. { ma ia ne 
Rainbow trout.................. #25) 000 
Steelhead salmon................ *20, 000 

Colorado: 
Blackspotted trout.............. +868, 500 
STOO ChOU Gas sees ee oa { 9 Re aon 
Tako trout. 22 oes YH ” 247 000 
Largemouth black bass.......... 9, 725 

Leven trout..............- 34, 000 

Rainbow trout...........22..2.. { om pe 
BeOS 2 2a a2 dn oceans 600 

Connecticut: 
PSLOOK. (OU. Sscna52 des cecSaa cee 135, 600 
Cattish! Ji) sosoccnsccecacssesse 2, 400 
Largemouth black bass.......... 2, 380 
Pike perch's-: 3.22 22,2 a $150, 000 
Rainbow trout.................. 13, 000 Delaware: Pike perch............... $500, 000 

District of Columbia: 
aihnbow, troittssscao0.. CO es. 13, 500 

SLNEG 5 APSR es tai eee So +800, 000 
Florida: 

Largemouth black bass........_. 2, 450 
Pun SHS Ps sa AME Cs 400 

Georgia: 
FOGRS ROU Gos 2s esata ds: 38, 000 
AAI GICE | a eh ee a ag eel 3, 060 

Crappic ess) eseemen oe. 8. ove 300 
Largemouth black bass....... ae 
Rainbow trodts 7 222-+.<.-2.-: 70, 000 
ECOG: DAMS as Seren Oh Nee ot 100 
BUNS? csr s se esse! 37, 250 
Warmouth bassie.. asa % 100 

Hawaii: Rainbow trout............. *25, 000 
Idaho: 

Blackspotted trout. ............. { . ta 
Brook trowtsses+sz52evs set) 29' 275 
Landlocked salmon..........__. *15, 000 
Rainbow trout.................. fee oe 

aiiretiell «65S ayo 8 aero 

State and species. 

Illinois: 

Takeitrodties. 22 2 sn. 4) *50, 000 
Largemouth black bass. - = 44,797 
Hike perce fesse. esa lee 37, 560 

4 

Rainbow trout .............-..0- re ou 
ROCKIDESS 5 cout oso eee boast 47, 000 
Smallmouth black bass.......... 1, 500 
SIDR ena 1 oe Ors etna eer aera eae 5, 230, 707 
iMihitelbassi222 2 55.2 ses ee 9, 410 
PMellOwspereh seeks ene 223,175 
Miscellaneous fishes. ............ 3, 487, 105 

Kansas: 
QPHSH Men eg Tones ee TTA 250 
Largemouth black bass.......... 240 
ainbow trout. 2225232225211 1,625 

SUMAN Petes sr oe a esis se 200 
Wiellow.perch! 2h 855 ase 800 

Kentucky: 
Metal ofishy eck ee eon eee ee 107, 350 
CORED Wee oto aaah Soe 44,715 
SUACHSTAEE 255 tons ae a 673, 400 
TAP DIG sos cdccc desc GEL. 172, 400 
Largemouth black bass ......... 120, ee 

AKG DONC. 25a. eae 4, 900 
Rainbow trout-2 2.222222) 500 
TLOCKADaSSE Seas ae oe ene | 4,775 
Smallmouth black bass.......... ee 000 
ails: ee Saar e ere 131; 750 
Wihite bass: STse 555 sess ss see , 

= wWellow perch. _.-2-.. 22-2... 344 1450, 000 
ouisiana: , 

Buffalofish .................-... Tear O00 
US reer SS ITS A 600 
Crappiesee. 6 8e  pe Ah ee 530 
Largemouth black bass ......... 150 
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SUMMARY, BY SPECIES, OF DISTRIBUTION OF FISH AND Ea@Gs, ETc.—Continued. 

[ Asterisk (*) denotes eggs: dagger (t), fry; all others are fingerlings or yearlings.] 

UNITED STATES AND TERRITORIES—Continued. 

State and species. Number. 

Mississippi: 
Cc 

Missouri: 

Montana: 

Nebraska: 

Nevada: Rainbow trout....--....-- { 

New Hampshire: 

Maine: 

Atlantic salmone:s-eeeme----erl= { 11, 387, eit 

Brook trout.....-- eed IE SEER IES } nae? re 

Flounder (winter)..........----- $841} 235, 000 
Wake Onte es eee eee Bel 000 

5, 000 
Landlocked salmon. ..-...-.-.---- J +208, 115 

108, 400 
Pollock. ec +11, 906, 000 
Fei o4 iE OR Deemer teier “ $26, 000 
WG (he = Se rinmnarnian ce ASCO att 000, 000 

Sockeye salmon.........--.----- S +17, 500 
Maryland: 

IBT.00 Kaho tes eee reser 18, 700 
Catiish eee eee eer eee 1, 500 
Chinookssalmon ise. seer 2, 500 
CiSCOtS ce ee eee ae +300, 000 
Grappiese see eases eee meee 2, 180 
Wake tPOUas ssa ee *4, 000 
Largemouth black bass. -.-------- 4, 350 
Pike perehts-o 22 sa <e- *1, ben 000 

: *150, 000 
Rainbow trout.-......----------- { 37, 750 

Mock Dass: ..55--- 245+ ace 360 
Ghidd cp aeteaiee lease ease 47, 436, 250 
Suni 5 Baceaos aac neomenoeees 4, 261 
A\LITUGES ohte Sogeepaebacoee deems *100, 000 

iellOwW: DOEGH Ese mrs sees { 485, 205, ee 

Massachusetts: 
Brook trout..........----------- 257, 525 

SES teed ae: 73 BbfiSWate cece tesees -ceseeres a2e 
*208, 800, 000 

Codes. Le oa oat oer { +175, 341, 000 
Flounder (pole) .....-.---------- #19, 410, 000 
Flounder (winter). ------------- +848, 993, 000 

*188, 940, 000 
Haddock... ......----------+++-- { +271, 880, 000 
Largemouth black bass...-.------ 550 
(Pike perehees eee ee $725, 000 
POW OCK Pies = seer eee ie +443, 160, 000 

RainbowstLollssss se eeee- aces ey oe 

Smallmouth black bass. ..------ 412) 000 
Sunfish sos ee sss -eeee eee 180 

Michigan: 
Blackspotted trout. -...-.-------- *10, 000 

Brook trowtisss4.s-5 eee { 1 oe 

(OF dee anecoee sopeconcs sachross "200 
cause 53 Sb eeesb aan USn se asec arpe= 6, 950 

EAD DiC see see ee oe eee 640 
oe *1, 000, 000 Lake trowt- 25-2 nee -ee ee +1 £ 875, 000 

Landlocked salmon. .-..-..------ ; ¥*10, 000 
Largemouth black bass... ---.-- 16, 400 

. *2 
Pikeiperch:..< s4.4sssacsecencmee { AR an ie 

Rainbow Llowlsqsscsae cece { ia oe 

Rock Dass)..<.-5 5-2 A eas oe 600 
Saar black bass. -.-....-.- 19, 351 
MOMs eee a9 eee ee ee *400, 000 

Steelhead salmon 423, 810 
Sunfish. (272 3..)J2- 5-2-2. sets 1, 675 

; f *20, 000, 000 
Whitefish .......-.------+----+-- \ +29, 500, 000 | 
NellowsDerch=ase es sesn= eeeeee 4 

Minnesota: 
IB EOO Ks DBO estes iaiete ere 78, 820 
Bniialonshe=. cccqsaee ees eae ee 30, 175 
Carp At oe 65 eee eae 1, 190, 320 
(OntHIRINE eb eshaegocssocsesnenbos 10, 746, 580 

State and species. 

Minnesota—Continued. 

‘Dake trout 5 .c02322cb so eee { 

Largemouth black bass. ---.---- 
Pike-and pickerele. ssa ae 
Pike perch: 2 -ee-eee- === eee 
Rainbow trout 
Smallmouth black bas ve 
Steelhead salmon=- 3. .c20 5. 

Whitefish? 0. .-24.-¢ ssaueee ene 
py ellOwiupercht see. 5-2 eee ae 
Miscellaneous fishes. ---.--.------- 

Surifish4 tess ies oe eee eee 
WOelOw DOLCNe sa ceee eee 

Buftalofish..57.-22554 2 oats dist 
Car 

1D) gi 70 eee eee Benes aecoceriaS 
Largemouth black bass. ----.--- 
Pike perch 
Rainbow? trout... 5--c- --s-—eroar 
ROCK ID ASS inet cet aeeeeen ere ee eee 
Smallmouth black bass. - - - ----- 
Suinfish's? 42- Sscesecnee eee ere 
White bass-o ts 
yellow Pereh=. <- seen eee eee 
Miscellaneous fishes. --...-------- 

Blackspotted trout. -...--------- { 

Brookitrouteces = soeee ee ee i 

Catfish 2655284242 a5 eee eee 
Graylin ge se. 2 1 aaee eee 
Largemouth black bass. - ------- 

Rainbow trout. --.-*--- siees2 see 

Steelhead salmon... ---.--. +5225 

Brook troutest24. 35-52 Ss 5- { 

Largemouth black bass... ------ 
Rainbow trowtesss5---- see see 

‘Brook. trout..-<. <5 ad: dade oss { 

Landlocked salmon.......------ { 

Pike: pekeh.. « ..- == <5. =-tsee Soe { 

Rainbow trout: .....--.--=--.--s 
Smallmouth black bass. .-----.- 
Steelhead salmon. ---.-.....--.-.- 
Whitefish... steccnce cnc 

Number. 

+32, 900 

* 

= BESS + 

woapoe 

3 
esse io8. 22 
SO 

giusgeGesseies £2222 3 = 



New Y 

PROPAGATION AND DISTRIBUTION OF FOOD FISHES, 1921, 

[Asterisk (*) denotes eggs; dagger (+), fry; all others are fingerlings or yearlings]. 

UNITED STATES AND TERRITORIES—Continued . 

State and species. 

New Jersey: 
Brook trout..... 
Catfi ae 
Crapp 

Ea 

Taremibath black bass..-...--- 

SARs BOROl 6 Fs. csao Se wan- { 
Rainbow trout 
Banish... 

New Mexico: 
Blackspotted trout......-------- 
Brook trout....- 
feos 
Crap 
hae aes black bass...-....-- 

Blacks potted ABOU Geos te tale a ato 

Brook trout... ..-. 

Car 

Yellow perch. - - 

North Carolina: 
Brook trout....- 
Crappie: .=--- =~. 

erring. .-- Glut 

Largemouth black bass. -.-.----- 

Se anaautti black bass...--...-- 
Striped bass. --- 
Sunfish........- 

North Dakota: 

Crappi 

Ohio: 
Brook trout-..-- 
Buffalofish. .. 

Crappie 
Largemouth black bass. - 

erch. 25:2 Pike 
Rain 
Rock bas 

Ww Sroue 

Smallmouth black bass.-.....--- 
Sunfish........- 

{ 

Number. 

7, 200 
#121, 210; 000 
+89, 800, 000 

&5 

SuMMaRY, BY SPECIES, OF DISTRIBUTION OF FISH AND Kaas, Ero.— Continued. 

State and species 

Ohio—Continued. 

Yellow poreh-sis5--.22 sat 

Oklahoma: 
Gatfish2. 55. 
Crappie 
Largemouth black bass...-..-.--- 

BainbowitrouUcnaswete.. 3ss0c0ne 

ROCK DESS zac. seeccous ads 25-5-336 
PLITGISME oes ocictis ecoc sews amas aie 
SV GllOwsDerChsscscccses aos cea 

Oregon: 
lack-spotted trout..........--- 

IBYOOK CLOUD. << 2y <2 =) 4-5 saa SH 

SHAG seat. «ccc ceases ses ccemeaiay 3 

Pennsylvania: 
IBTOOKLOUbs 2... seers oslo ase 

opis BA eee el ae eee ed 
DPakowreuueseoe sone cee tere wae 
Landlocked salmon. ......-..-.--- 
Largemouth black bass...-....-- 
AKG MONCesccese steceteecntenae 
Rainbow exon Be ee eee esd 
Rock bas: 

AY OLlOWAUCICH 25. 5-2-< <2 ce- ns 
Rhode Island: 

Brook trout....--.-<- ce Seat 
Flounder (winter).......-.------ 
Largemouth black bass......-.-- 
Smallmouth black bas$........-. 

South aaa 
(Ore 010) G SESE eee eee Meaeeeee 
Mareionth black bass......-.-- 
Ramp Ow,thOUtoassssacinea-—- =e 
Sunfish 

South Dakota: 
IBrookstroullts..-=-2-s<-5-2->-5-5 0 
Ogtish=s- 22 se. J. nate sates F 
(003) 0/0) C Beas eee aa ane ae 
Loch Leven trout.........------ 
Bake routs oc2- 2. -scnec soccer 
Largemouth black bass-.-...---- 
Reainpow trouta-oo> sect ac aoe 
Simiigh ee cacee ee ee 

Tennessee: 
IBTGORALLOULS secacea ce es ee ene 
Catfish.....-.------------------- 

Rambow trollte-=4s--5-—-=--~--- 

Rock bass 
Smallmouth black bass-.-..-.-..--- 
Sunfish. . 
NWiGUOWPDAGG Hse eta ose as oo =a 

Texas: 
Gathghe teers nose es ae 
Crappie 
Largemouth black bass-.-----.---- 
Rocka boss-4.. <8) ban tee oo 
Wrintign: eee seen ee ec oe 

{ 

Number. 

Bs ie, 3 

B28 SSSSSHES 

a ri 

OX & Ss SF wm one 

© or ot 

eegeee ~ _ 
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SUMMARY, By SPECIES, OF DISTRIBUTION OF FISH AND Hees, Erc.—Continued. 

[Asterisk (*) denotes eggs; dagger (+), fry; all others are fingerlings or yearlings.] 

UNITED STATES AND TERRITORIES—Continued. 

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

oe ce hae ee ema Washington—Continued. Le 
ackspotted trou 8, 000, 

Bees Be oe ante 18s, a0 Sockeye salmon........--.------ { i 3 457, 000 
BbTShe eke asee cece we aeaceens 49 

AKG OU === eee eeee eae *50) 000 Steelhead salmon...-.....-..---- | ff 15, 000 

Whitetehe 2 ere GT AT #100 000 West Virginia: : mee eceese See Ret Ale , 3 
V : Brook trout eae ses=-2 eee ee 212,815 
Semone +591, 400 Catfish Soess sc 0sezeteccccsesesee 8, 100 

Brook trout-.......---5--------- 89, 200 Crappie cay scao eee ee 2,700 
*25, 000 Largemo lack bass......--- 6, 000 

Maka Prous sees eee 438, 300 Feeney binek Dass 8, 212 
| 4,900 ane trout =-32 2-22 22eecnsee 181, 100 
| *20. 000 OCKDSSSoeeasne aes seen eee 175 

Yor pean i ace Fecal Sidi 6, 000 Smallmouth black bass... -.---- { 112, 000 
: | 1 

Pike perch.........------.------ 413. 700, Hi Simfish ese we ee oe es wae 3,400 
Rainbowttout- 4... .sss.--45eeee ’ 7200 Yellow perch.........----------- 800 
Woe re +25) 000 || Wisconsin: 

Se 8 RSE rR DSL -1 { 45 6, 320 Brookstroubsees eee eee { Bee oy 
1 ) Wellow perch.....2-..-04!32. { "75 600 060 Buffalofish:<2.-....2...)/.008 799, 520 

Virsinia: even Carprr St cce-cgse cece eestor errs 2, 009, 104 
ginia. Catfish Pines. Sauk k kesnen eae 18, 580, 500 
IBTOOKALNOU Use ates eee siesee eee ene 118, 350 . ; Catfish 13 Crapplioxt =. Seasosnececo saeco 14, 470, 840 
pees ie erase ere eh pu ic Se che hn ae 11, 960 
Carpemoath ack bass {TARR | Lao irons { 20R 

os 7 24, 063 Largemouth black bass... ....-- 171, 990 
Pike perch.....-.-.------------- J 500, 000 Pike and pickerel.__......-.-..- 322, 130 
peewee OSes rari a eet Pike perchh:4.cosss ose eee eee +5, 000,000 

ihn gh cokes 2 ein an toe ee GED 1008 Rainbow trout...- <<< ¢--e--50 { Soap 
QR ? 

Smallmouth black bass... .----- { Le au SE ete secSacses 12, ep ann 
e bass = 

Sunfish. .......-++---+-+-+-++--+ 8, 225 Whitefishy tis. sccacesccc use * 28, 760,000 
Wellow perch: -<<.cses---ceseske- { 174, 113, 600 ellow;perchise= seem wee sees 1, 012, 230 

300 Miscellaneous fishes. .-.....-.--- 904, 110 
Washington: Wyoming: 

* 100, 000 * 100, 000 
Blackspotted trout.-.......--..-- 9, 000 Blackspotted trout.....-..-.-.--- + 2, 044, 900 

Brook t #300, 000 + 100’ 000 TOOK {LOUU 526 555 = --e eee 100, 000 z BYOOK (LOUG= 5-5 == see ee aes ? 4 * 130, 000 302, 400 
Chinook salmon......---.------- 17, 491, 965 Catfish... ---.---eeeceeeeeceeeees \ Re 900 

7, 000, 000 ake troutisscsscerseeoseee seas 150 
Chum salmon.........-------+-- 19, 436, 400 Largemouth black bass. -.--.. 38 000 

: 75, 000 och Leven trouve... 2522s 8, 000 
Rainbow trout........-...-..--. 3) 000 kat ae * 3097 800 
Silver salmon i000; OOO lake tite Sar cmee aeee rae see ees creel 327, 000 

BSS. aoberisca sgt 6, 069, 100 Omielbidi sec l) oo cba’ aaa ee * 200; 000 

FOREIGN COUNTRIES. 

| 

Country and species. Number. | Country and species. Number. 

| 

Canada: } Mexico: 
Blackspotted trout......-.--- sen * 200, 000 Tort Ste oe ape Dass:-J---22 = Ei 
RainbowssLoutce-.--eesceeeeeeee * 280, 000 Fellows perch. s.csceee es eee 5 
ae TEU EN eae: * 30, 000, 000 Sy ianere 

France: Rainbow trout.......-.--.- * 150, 000 ake broutessceeseicee sees * 50, 000 
Rainbow troutis.2--<2---e eee eee * 50, 000 

1In exchange for trout eggs 600,000 Atlantic salmon eggs were received from Canada. 

ASSIGNMENTS TO STATE FISH COMMISSIONS. 

The following table shows the States in which the State fish com- 
missions, as applicants, received part of the distribution shown in 
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the preceding table and gives the species and numbers of fish and 
fish eggs assigned to each such commission: 

ASSIGNMENTS OF FISH AND FisH Eacs to Stare Fisu CoMMISSIONS, FiscaL 
YEAR 1921. 

[Note.—Asterisk (*) denotes eggs; dagger (+), fry; all others are fingerlings.] 

State and species. Number. 

California: Chinook salmon......... * 3,000, 000 
Colorado: Rainbow trout..........-. * 50, 000 
Connecticut: Brook trout........... 52, 000 
Idaho: 

Blackspotted trout.............. * 50, 000 
Landlocked salmon............- = 15, 000 

Rainbow trout: .......2......... { ” an 

WER RO URES entsScomacm at te ee * 500, 000 
nois: 
205 FS EE. * Se ee ee 25, 300 
Crapplet - esr i Sa! 5, 800 
RU eependne doienaee es pp een on ee - 175 

Largemouth black bass........- 200 
e's 1) COE RA ee ee ee ee 410 
te PerCh oo nk Sone eee 250 
Hoek bass. 54s G31 bse L. 500 
[Dkr 1) eae Sa aie ae ae ea ie 26, 325 
Wudiveibass:.* 2ne.- f Pade S Ss 175 
Whitefish. f5teg). ols: * 500, 000 

Iowa: 
Wake bromts ci) ..20' 32 .l uj s2e: * 50, 000 
Rainbow trout—-5....- 20.2.5. i. * 62, 000 

Maine: 
Bake trout. 23%. c.cce caigeneiad- * 50, 000 
Landlocked salmon............. * 475, 000 

Maryland: 
WARE Sasa ene cee ce ee ck * 300, 000 
AKO ONU. =. . 2 22na Ses. ese * 4,000 
PAROND OLGh ao 2 mera sos seep * 1, 000, 000 
EAN DOW LEOUL. coe cnt se ea one * 150, 000 
Wihitefish 3! creat. fe tists * 100, 000 

Massachusetts: Rainbow trout... ... * 50, 000 
Michigan: 

PAKO TOU ot cee ys testes cc * 1, 000, 000 
Landlocked salmon............. * 10, 000 
iPikewperchis3:vae! eh el ea * 223, 200, 000 
‘Shit Bee aE See ae ies eee * 200, 000 
WyiBitensh 33 3fa- Sots kk et * 20, 000, 000 

Minnesota: 
WOUUSM esse eaeeeee «ane oh 6, 800 
(rappie 8s. 5.62655 BLL 5, 200 
Largemouth black bass.......... 9, 340 
Steelhead salmon................ * 70, 000 
SUA Shien cos -- 9 powered. 5, 200 
Mellow pereh--_ oo. 52a. cece n ee 2, 250 

Missouri: 
Bainbow trout... <<. ..0--.-<ss<-+ 100 
Dunfishisst. $53.38 100 

Montana: 
Blackspotted trout. ............. * 350, 000 
Rainbow trout................. * 150, 000 
Steelhead saimon................ * 75, 000 

Nebraska: 
LR TCS .0 1 ree ee eee 32, 900 
Rainbow troutss 2222407 2507 4° 30, 000 

State and species. Number. 

Nevada: Rainbow trout............. * 50, 000 
New Hampshire: 

Lake trouts2£4. 29. 5-2..0 nb 33 * 25,000 
Landlocked salmon...........-- * 20, 000 
Pikerperchy 432.6 it eGRLys. - * 2,000, 000 
WRItGOSH sees ech tery eke * 250, 000 

New Jersey: Pike perch............. * 1,000, 000 
New York: 

CISCO R a ee tera Sia ate * 104, 410, 000 
Laketront tue li yitec. dessa: * 1, 500, 000 
Landlocked salmon............. * 100, 000 
Steelhead salmon............ =A. * 199, 000 
WinITGHSH A Cen Oe ete ae * 29, 200, 000 

Olilon Wititehshtsseee nase Meer 2? 82 * 23,640, 000 
Oklahoma: 

* 100,000 
Rainbow trout..............-.-- + 41, 000 

8, 000 
ENOGK) buss:t i Poems acres ANE MT) 100 

Oregon: 
Chinook salmon...............-- * 3,650, 000 
Rainbow trout: -...2..2....2... * 604, 940 

Pennsylvania: ° 
Chinook salmon.... 2. 2..2:.....- 10, 000 
GCiseois-b = 3s peep ta has gt. * 65,000, 000 
WAKO UO Get se tees enn se. oe * 50,000 
Steelhead salmon................ * 30,000 
Winitefishe. 2.5 eo es *10, 000, 000 

South Dakota: 
Brookitropt .. 4-923! 2p 2544.5-4 | 2,100 
Ralnbow Wout.. seen es Seat oes te 3, 000 

Tennessee: Rainbow trout.......--- * 55,000 
Utah: ‘Lake'trout=:....-22......2..4- * 50, 000 
Vermont: 

Take tronte.< isi jo2 ay cbse och | * 25,000 
Landlocked salmon............. 1 * 20,000 
Pikemperchiiset. 2.9 Leer to * 14, 700, 000 
Steelhead salmon............... * 25,000 
Yellow perebit 2/204 0 00 * 12, 000, 000 

Washington: ; 
Blackspotted trout. ............. * 75,000 
Rainbow trout:....0---52..22..: * 75, 000 
Steelhead salmon............... * 49,000 

Wyoming: 
Blackspotted trout.............. * 100, 000 
BLOUK CLO Pose eee ee ee eee = * 100, 000 
Catfish 522222 6-43. og? ha. x 1, 200 
Largemouth black bass.........- 2,150 
Rainbow trout: ig * 309, 800 

* 483, 914, 740 
Dota ot <2 53 we asgzserre ts + 41,000 

236, 575 

CONSIDERATIONS IN DISTRIBUTION OF COMMERCIAL FISHES. 

The output of the bureau’s hatcheries handling the commercial 
species is planted in local waters on the natural spawning grounds 
in so far as this may be desirable or practicable. This course is ob- 
viously necessary for the maintenance of the fishery involved, par- 
ticularly where commercial fishing is aggressively prosecuted or 
where, as in the case of the anadromous fishes, commercial activi- 
ties are coincident with the spawning season of the fish. It has 
been ably argued that the bureau’s hatcheries belong to the people 
and that the output should be distributed more widely in neighbor- 
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ing States. If such a course were to be generally followed, the re- 
sults would most certainly be disastrous. If a hatchery addressed to 
the propagation of a commercial species is successful in maintaining 
the fishery against the inroads of market fishing in the region cov- 
ered by its activities, it may be fairly classed as efficient. If its 
annual output is only just sufficient to accomplish this purpose, it 
would be suicidal to divert any portion of it to other waters. Most 
of the States object, and with justice, through their fisheries authori- 
ties to the shipment outside their boundaries of eggs taken in their 
waters or the fry produced from such eggs. 

The attitude of the fishermen is also a consideration. In most 
cases the bureau is to a large extent dependent on them for its egg 
collections. Speaking generally, the fishermen are deeply interested 
and render hearty cooperation. They watch the work with jealous 
interest, and any large or unwarranted diversion of eggs or fry would 
meet with strong opposition from them, and if persisted in would 
certainly result in refusal of the fishermen to deliver their eggs to 
the hatcheries. While the bureau’s hatcheries are operated for the 
general good and the public is benefited by the increased food sup- 
ply, the local fishermen are perhaps most intimately interested, and 
they should render every possible assistance to the hatcheries. Cer- 
tain States now have laws whereby. fishermen are given permits 
to fish during the closed season, with the restriction that all mature 
eges shall be delivered to an agent of the bureau or the State for 
propagation. As the fishes are the property of the State, such a 
requirement is held to be just. 
On the other hand, if a hatchery of the bureau succeeds in obtain- 

ing large numbers of eggs, more than are required for local waters, 
an intelligent distribution of the output to other waters is then 
permissible and even desirable. Under the most favorable condi- 
tions the results of natural spawning can not be expected to equal 
from 75 to 80 per cent of the numbers of young fishes put out by an 
efficient hatchery. Nature undoubtedly provides for a rather wide 
distribution of young fishes from natural reproduction. It is there- 
fore not always advisable to limit the distribution of the output of 
a hatchery beyond reasonable restrictions, because if more young 
fishes are placed in a limited area than the waters can support they 
can not be expected to produce proportionate returns in marketable ~ 
fish. 

The following are among the points to be considered in connec- 
tion with the distribution of the commercial species in new waters: 
(1) Do the waters under consideration support a commercial fishery ? 
(2) Are the laws adequate for the protection of the fishes? (3) 
What are the conditions regarding dams or other barriers and pol- 
lution from trade or other forms of waste? (4) What is the atti- 
tude of local fishermen, and will they be willing to cooperate in the 
collection of eggs for the work of artificial propagation ? 

RESULTS OF PLANTING FISHES IN INTERIOR WATERS. 

By E. C. FEARNow, 

Superintendent of Fish Distribution. 

The question has frequently been asked whether the bureau’s work 
in stocking streams and ponds in the interior States is producing 
satisfactory results. While the numerous letters received from ap- 
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plicants from time to time are favorable in character, no effort has 
heretofore been made to condense such information into a tabular 
form to indicate the general effects of the work. 

The system of card-indexing applications, inaugurated in 1917, 
will in course of time give such information. However, it is be- 
lieved that a table classifying the results accomplished during sevy- 
eral years would be very useful in giving the bureau and the gen- 
eral public a concrete idea as to the value of the work that is being 
done in the interior States. <A table of this character would also be 
invaluable when making assignments of fishes, as it would show 
what species are most productive in a given region. 

The following is an explanation of the grades used in classifying 
the results: “ Excellent” means that the fish increased in size and 
multiplied. “Good” is used where the applicant was satisfied, the 
fish attaining a large size, the number of fish apparently on the in- 
crease. “Fair” means that the results are only ordinary, many of 
the applicants merely use this word to express the results of the 
plants. “Overflow” is used where the dam of the pond broke and 
the fish escaped. This does not mean a loss of the fish, as in many 
instances the statement is made that certain streams were stocked 
by the breaking of dams. “Uncertain” is used where the applicant 
is undecided as to results. Most of the reports classified under this 
heading cover plants of fish made in large streams and lakes, where 

it was found difficult to determine whether the fish furnished by the 
bureau had actually produced results, owing to the waters being 
previously stocked with the same species. “Poor” covers reports 
which indicate that the plants were a failure. Failures are attributed 
to a number of causes as follows: Not adapted to the waters; fish 
received in poor condition; destroyed by snakes and other noxious 
animals. Many failures are attributed to the severe winter of 1916 
and 1917, when ponds froze to an unprecedented depth. In some in- 
stances the fish were stolen. 

The following table shows the general results of planting fishes 
during the fiscal year 1917: 

GENERAL RESULTS, BY SPECIES, OF FISH PLANTINGS, FiscaAL YEAR 1917. 

- Increase and growth. 
Number 

Bpecies. of Excel- . Over- Uncer- 
reports. lent | Good. Fair. flow. tain. Poor. 

Catislts . oct cb aa-eseseyl 127 34 47 25 
BPMs Enos soc tee ek settee 5 2 1 Tel eecrer ee 
SHA es ess SS OEE ie | Soe eee AES. £28] eee he 
Wiitenshs.. . bess. <2--24-- 5. - 4 2 ol Ee ae 
Steelhead salmon.........------ 20 3 6 2 
Landlocked salmon........----- 28 8 15 3 
MamMbGW WOuUle se ce ost e « 589 157 224 98 
Blackspotted trout ........-..--- 288 101 151 26 
Loch Leven trout .......-.----- 6 2 fl Basa Se 
Brown trout 1 | | es ee Pes 
Lake trout 21 9 2] 
Brook trout 1,514 532 717 124 
Grayling 2 1 
STCETI Te eR Ce omer eS = ri ese = 2 ae a 

Crappie Oe 235 59 77 49 9 20 21 

Largemouth black bass.......-- 927 270 415 108 32 52 50 

Smallmouth black bass......--- 326 101 131 41 5 29 19 

12-75 ohio CSR EAS 2 Se oe 76 14 21 19 4 9 9 

PRNOSH goon, 62 ane. as se espace Sec 280 57 88 59 25 18 33 

(2, US: Ue 9 0 ae Rae es pa 97 43 19 11 1 14 9 

BY Gilg per Chi =: 222-52 20S 32 10 8 Ay sep rzst - 4 6 

VLD. ee Gee See Rae Gy (Be epee eeet 2 1 eee 7 1 
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Of the 4,597 reports received 30.5 per cent showed excellent results, 
42.2 per cent good, 12.4 per cent fair, a little over 2 per cent overfiow, 
over 6 per cent uncertain, and 6.5 per cent poor. 

Black bass and sunfish appear to produce highly satisfactory re- 
sults in most of the States, though many applicants have been dis- 
satisfied with the sunfish on account of its small size, the growth at- 
tained not being as large as with some species. The stock of sunfish 
at most of the bureau’s hatcheries has been improved in recent years, 
and it is believed that from now on this fish will give perfect satis- 
faction. 
The rainbow trout appears to be especially well adapted to the 

waters of California, Colorado, New Mexico, Montana, North Caro- 
lina, and Wisconsin, while on the other hand a large percentage of 
failures or of only fairly good returns have been reported with that 
species in Arizona, Massachusetts, Ohio, New York, and Pennsyl- 
vania. ‘This tends to accentuate the frequently expressed opinion 
that the rainbow trout is not as a rule adapted to eastern waters. 
It is true that the rainbow trout appears to have been very success- 
fully established in West Virginia and in certain sections of Ten- 
nessee and North Carolina, but the data at hand would indicate that 
for eastern waters in general the conditions are better adapted to 
the brook trout. Numerous reports have been received to the effect 
that no rainbow trout were ever seen in waters where they had been 
planted. Mention of this fatture of the rainbow trout to establish 
itself in certain sections of the country is very prominent in the 
reports. 

DISTRIBUTION COSTS AND EQUIPMENT. 

COST OF DISTRIBUTION. 

As in all other lines of activity, the cost of distributing the output 
of the bureau’s hatcheries has increased very considerably in recent 
years. The net increase in distribution costs since 1916 has amounted 
to approximately 150 per cent. The distribution of an output not 
appreciably decreased during this meres with no increase in funds 
provided for the conduct of the work, has been accomplished only 
by exercising the most rigid economy ‘at every point. Unless addi- 
tional funds for the propagation and distribution of food fishes is 
forthcoming, it may be necessary to inaugurate decided changes in 
the distribution methods to meet the increasing demands for fish. 

During the fiscal year 1921 the cars of the bureau traveled 85 ,060 
miles, w hile detached messengers in charge of live fishes traveled 
385,988 miles, honoring approximately 10, 000 applications for fish. 
The total cost of making this distribution, including maintenance and 
repairs to five distr ibution cars, amounted to $69, 600. 

DISTRIBUTION CARS. 

The two steel cars added to the distribution service during the 
spring of 1920 have fully demonstrated their superiority over the 
cars of wood construction. Their increased carrying capacity, to- 
gether with lower cost for maintenance and repair, make them in 
every respect a high-class investment. It is recommended that the 
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two wooden cars still in use be replaced with cars of steel at an early 
date. In addition to the advantages already cited, it is frequently 
necessary to accept second-class service in the movement of the 
wooden cars, as many railroads refuse to move them in their first- 
class trains. 

POCKET THERMOMETER FOR USE IN CARRYING LIVE FISH, 

An improved device of interest in connection with the distribu- 
tion of live fish is a pocket thermometer designed especially for the 
convenience of messengers in making shipments 
of fish or fish eggs. The column of mercury is 
protected by a hard rubber jacket, provided with 
a pocket clip and a ring, to which a cord may 
be attached. The advantages claimed for it over 
the type of thermometer previously used are its 
lighter weight and its greater convenience when 
in actual use. It is also less subject to breakage 
than the metal-jacketed thermometer. 

Procedure in Assignments of Fishes to 

Applicants. 

APPLICATION BLANKS. 

On receipt of a request for fish the bureau 
supplies a blank calling for a complete descrip- 
tion of the waters to be stocked. When the 
blank is properly executed and returned with the 
indorsement of a Member of Congress, the bu- 
reau endeavors to assign a suitable species of fish 
thereon, and the delivery is made at the earliest 
practicable date, at the applicant’s railroad sta- 
tion, without cost to him. As the information 
requested on the application blank is used as a 
basis for determining the species to be assigned 
and to some extent the number of fish that will 
be furnished, the applicant should endeavor to 
have it as complete and accurate as possible. 

Fic. 5.—Pocket  ther- SELECTION OF SPECIES. Side Sgn 
particularly for nie 

c ~ £ in connection wit 
One of the most perplexing problems eos the distribution of 

fronting the division of fish culture is how to living fishes. | (De: 

distribute the product of its hatcheries in a man- Bese aitietti 
ner which will bring about the best results and 
at the same time be just and equitable to the large number of persons 
who every year apply to the bureau for fishes for stocking waters, 
both public and private. ; 
Many persons who are familiar with some particular species of 

fish insist on its introduction into waters in which they may be 
interested. In one case an applicant who has recently moved to a 
new section of the country wants his favorite fish in the local waters, 
while in another case an applicant applies for a certain species on 
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the recommendation of a friend or because the species has afforded 
him pleasure in another region. The importance of making a careful 
survey of the waters to be stocked, with the view of determining the 
species best adapted thereto, is often not recognized. It has been 
proved beyond a doubt that in nearly every case it is advisable to 
plant a species which is native to the locality, and in specifying his 
choice of fish the applicant should bear this in mind. Nonindigenous 
species should not be introduced unless it can be clearly shown that 
the native species, because of changed conditions, have failed to 
maintain themselves. There are many notable examples of the suc- 
cessful transplanting of fishes where the results have been highly 
beneficial. However, there is always an element of uncertainty in 
the planting of nonindigenous fishes in any region, and it should be 
undertaken only after a careful consideration of all phases of the 
situation, because 1f promiscuous plantings were to be permitted the 
work of fish culture might easily become a curse instead of a blessing 
to mankind. 

The carp is an appropriate example of the results of the indis- 
criminate introduction of a foreign species. This fish was popular 
in the early history of fish culture in America, largely, perhaps, 

_because it was a favorite with European fish-culturists and because 
of its rapid growth and ready adaptability to new surroundings. 
Through carelessness and indifference the carp became widely dis- 
tributed in the waters of the country, with the result that in many 
sections a stigma will always apply to this sturdy fish. Neverthe- 
less, there is a place in the piscatorial world for the carp, and for 
certain waters it fills a demand that can not be adequately met by 
any other species. It frequently happens that carp can be success- 
fully and profitably propagated in waters that are quite unsuited to 
the finer species; and, under proper restrictions, this idea should be 
encouraged. 

Aside from possible injury to indigenous species that may follow 
the introduction of foreign fishes, there are other important points 
to consider: Will the new inhabitants find a suitable temperature 
range and other conditions congenial to their reproduction? Will 
the food supply be of a suitable character and ample for their needs? 
Unless these essentials are present an introduced species can not 
establish itself in a new environment on a self-maintaining basis. 
Not infrequently species of fishes that are possessed of the highest 
food and game qualities in their natural habitat will, when trans- 
planted in less favorable surroundings, degenerate to a point where 
they have no attractions either from a food or a game standpoint. 
Even the planting together of the same species of fish taken from 
different sections of the country or from different streams in the 
same section may be inadvisable. Certain investigators have ex- 
pressed the belief that such plantings may lead, or in certain instances 
may have already led, to a form of hybridization which may result 
in seriously impairing the virility of the progeny. 
Many of the more progressive State fish and game commissions 

have requested that all applications for certain species of nonindige- 
nous or predacious fishes be submitted to them for approval. The 
bureau commends this policy, and all such applications, including 
those for carp, are referred before acceptance for the proper State 
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authorities to pass upon. Even with the State’s indorsement the 
bureau reserves the right to exercise its judgment. 

In connection with this matter, it appears expedient to continue 
the policy of refusing to supply the spiny-rayed fishes to applicants 
in the Pacific coast watershed. This step is essential for the protec- 
tion of the important salmon and trout fisheries. The planting of 
the spiny-rayed fishes in the streams of the west coast might result in 
destroying millions of young salmon inhabiting such waters. The 
bureau maintains that the interests of the commercial fisheries are 
paramount to those of the sportsmen. 

Eggs of certain species are furnished to State hatcheries where 
such a course appears to be to the interest of the work and, on rare 
oecasions, to applicants having hatching facilities in cases where the 
eggs can be delivered more economically than the young fish. 

SIZE OF ALLOTMENTS. 

In determining the size of allotments of fishes on applications, the 
bureau is governed by the number and size of the requested species 
available for distribution in connection with the number of applica- 
tions received for it, by the extent of water area to be stocked, and 
by the distance to which the fishes must be transported. It aims in 
every case to supply only a sufficient number of young fish for a brood 
stock, and the recipient is expected to provide for their protection 
until they have had time to mature and stock the waters through 
natural reproduction. The importance of adequate protection for 
‘fish furnished for stocking any body of water is so obvious that the 
bureau has seriously considered the advisability of curtailing or en- 
tirely discontinued the distribution of fish in localities where such 
protection is not afforded. 

It is recognized that the larger bodies of water should receive the 
larger number of fishes for stocking purposes, but it does not appear 
judicious to honor applications for such waters to the exclusion of 
the smaller, though perhaps no less important, bodies of water. It 
is the policy of the bureau to apportion the output of its hatcheries 
in such a manner as will permit of filling all applications, so far as 
such a course may be practicable. Applications are frequently re- 
ceived from persons in sections remote from a fish-cultural station 
and in a part of the country where it is known that the waters are 
already abundantly stocked with desirable species. In such instances 
the bureau does not consider it wise to incur the expense of sending 
small numbers of artificially reared fishes to a considerable distance, 
and the applicants are so notified. 

TIME AND METHOD OF DELIVERY. 

Certain species, notably the brook trout and the rainbow trout, are 
planted whenever possible during the fingerling stage; but, as the 
rearing facilities are limited, the stock must be reduced in the early 
spring to prevent overcrowding. Thus, a part of the output is an- 
nually shipped in the fry stage. The distribution of the basses and 
other pond fishes begins about three weeks after they are hatched 
and extends over a period of several months, the last lots of fishes 
sent out ranging from 2 to 4 inches in length. The basses, sunfishes, 
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crappies, yellow perch, and other fishes rescued from landlocked 
ponds and pools in the Mississippi River Valley are from 3 to 6 inches 
long when distributed. 
It is the policy of the bureau to fill applications in the order of their 

receipt and to deliver fishes assigned as soon thereafter as possible, 
but there are certain conditions connected with the distribution work 
which should be thoroughly understood by prospective applicants. 

The cost involved in making shipments of fishes compels the bureau 
to exercise the utmost economy in arranging its distribution work. 
The delivery of special consignments and those intended for distant 
points must be delayed until a sufficient number of applications from 
the same section of the country have been received to warrant the ex- 
pense of a messenger shipment. The bureau can not carry a stock of 
fish for delivery on demand, and when the supply of one year is ex- 
hausted no more are available until the crop of the succeeding year is 
ready to be sent out. The shipment of trout from the bureau’s east- 
ern stations begins early in March, and all applications received after 
that time are carried over until the following year. Trout distribu- 
tions from stations in the Rocky Mountain regions are made between 
May and October, and, in order to insure early attention, applications 
from that part of the country should be in the Washington office of 
the bureau not later than May 1. The so- -called warm-water fishes, 
including black basses, sunfish, and crappies, are shipped between 
May and December, and requests for them should be submitted prior 
to May ie 
The fishes are shipped in railroad cars especially designed for the 

purpose or in baggage cars, accompanied by a messenger, and the de- 
livery is made at the applicant’s railroad station without expense to 
him. When an application for fish is received by the bureau the per- 
son submitting it is immediately notified of the species assigned there- 
on and the approximate time when delivery may be expected. Full 
directions for the reception and care of the fish are also sent to him. 
Prior to the shipment a second notice is sent, usually a telegram, speci- 
fying the exact time when the assignment will arrive at his railroad 
station. If for some unforeseen reason it becomes necessary to post- 
pone the delivery, the applicant is notified accordingly. 

O 
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