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THE SALMON AND SALMON FISHERIES OF ALASKA.

REPORT OF THE OPERATIONS OF THE' UNITED STATES FISH COMMISSION STEAMER
ALBATROSS FOR THE YEAR ENDING JUNE 30, 1898. = -

By JEFFERSON F. MOSER,

Commander, United States Nawvy, Commanding.

INTRODUCTORY.

The following report of the operations of the steamer Albatross and party under
my command for the fiscal year ending June 30, 1898, is respectfully submitted:

In order to cover in one report the work of the summer of 1897 it will be necessary
to refer to the time of the nrmvrﬂ of the party in the field, a date earher than June 30,
1897, the time of closing my previous report.

Whlle the Albutross was engaged in setting deep sea gill nets along the edge of
the Pacific plateau for the purpose of ascertaining, if possible, the sea salmon-grounds,
instructions were recelved under date of April 23, 1897, directing the vessel to visit
Alaska, for the purpose of investigating the sa]mou and halibut fisheries.

Under these instructions, modified by subsequent experience, the plan.of work
for the investigation of the salmon streams and the salmon industry of Alaska was
laid out as follows: To commence at the southern boundary and work in detail to the
northward and westward, visiting all canneries and all streams carrying commercial
salmon, whether fished. or not; to obtain at the canneries statistics of streams fished
by them, reaching over as many years as the records would furnish dats, and, in
addition, defailed statistics regarding the persons, vessels, boats, and apparatus
employed in the fisheries, together with the catch and pack of the various species
of salmon; to explore the streams and lakes and ascertain the general features and
characteristics, so far as they relate to salmon and other fishes, spawning-grounds,
condition and nature of the water, character of shores, vegetatlon, species of salmon
entering, their movements, time and duration of rans, size of fish, abundance, waste
species, signg and causes of depletion, the mortality of the different species on the
spawning-grounds, natural and artificial obstructions to the passage of fish, fishing
methods and their relation to the maintenance of supply, data relating to condmons
for hatcheries, etc. ~

Ia connection with the studies of the salmon industry it was decided that the
halibut-grounds could be examined and practical information obtained as to their
location, depth, extent, the abundance and’ slze of the fish, the proper bait, and other
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The detail of the vessel to proceed from Sitka to. Bering Sea on special duty
caused the abandonment of the original scheme of proceeding systematically from the
southern boundary to the northward, as it was thought advisable, after fulfilling the
migsion referred to, to examine theé salmon fisheries along the Aleutian chain and work
from the westward, instead of returning to southeast Alaska and continuing the work
to the northward. By making this change all the canneries in operation in Alaska,
outside of Bering Sea, and many of the streams were visited, There are, however,
80 many streams in the Territory, particularly in what-is known as southeast Alaska,
that, while the party has covered a great area and has now a thorough acquaintance
with the subject, the work so far as it relates to stream and lake exploration has only
" been commenced.

The Albatross arrived at Mary Island, southeast Alaska, June 6, 1898 and pursued
the following itinerary during the investigation:

Mury Island, southea,st Alaska ceusoennivennannnn June 6 | Little Rlver, Kadiak Xsland
Bocade Quadra.....ocveeaioccaaiia L, June 7-8 | Uganuk, Kadiak Island.-....
XKetchikan, Tongass Narrows..-cc..eceeeean.. June 9-10 | Kussilof River, Cook Inlet
Port Chester, Annette Island......... . June 10-12 | Port Etches, Prince William Sound ............. Aug, 17
. Nichols Bay, Prince of Wales Island . .. June 12-14 | Orca, Prince William Sound . Aug.18-26
Hunter Bay, Prince of Wales Island ........ June 14-22 | Yakutat, Yakutat Bay..... Aug. 27-30
Niblack Anchorage, Prince of Wales Island. June 22-24¢ | Sitka, Baranof Island .......... . Aug. 31-8ept. 5
Chasina Anchorage, Prince of Wales Island. June 24-25 | Redfish Bay, Baranof Island....veceeeeeeascaass Sept. 5-8
Karts Bay, Prince of Wales Island.......... June 25-28 | Klawak Inlet, Prince of Wales Island........ Sept. 9-18
Kasaan Bay, Prince of Wales Island ........... June 28 | Killisnoo, Kenasnow Island ..c...- pemne .. Sept.19-21
Loring, Naha Bay ceevevnnocoeeiaao. June 28-July 2 | Chilkat Village....cveemuaeeeeeisisnn .. Sept.22-25
Yes or McDonald Bay, Cleveland Peninsula ... July 2-3 | Point Highfield, Wrangell Island..... ... Bept.25
Helm Bay, Cleveland Penipsula..........c....... July 8 | Loring, Naha Bay.....cccevnainnnaen Sept. 26-28
Thorne Bay, Prince of Wales Island .. July 3-6 | Ketchikan, Tongass Narrows..ceee-.... .-- Sept.28
Point Highfield, Wrangell Island ....... .. -. July 6-8 | Metlakahtla, Annette Island............ .-- Sept. 20
Duncan Canal, soythern end .. July 8-9 | Seattle, Washington .....coccmrrernienirnianan Oct. 8-13
Killisnoo, Kenasnow Island.. -ee. July 8-11 | Tacoma, Washington ..ocevvemacvmiennennonna. Oct. 13-24
Sitka, Baranof Island ........ ... July 11-15 | Seattle, Washington ............ PR .-« Oct, 24-25
St. Paul, Kadiak Island ...... July 17 | Union Bay, Vancouver Island .......c.counio. Oct. 26-20
Karluk, Kadiak Xsland.:..... -- July 18-20 | Sausalito, California.......ccvveeenan .- Nov.2-Dec. 5
Dutch Harbor, Unalaska.....oovmvaneenn .. July 28-27 | Farallon Islands....ccveeoreeeensnnsnusnecnnns Deo, 5-6
Chignik Bay, Alaska Peninsula .. -~ July 20-Aug.2 | Sausalito, Californin . ..cceoceeenen.. e Dec. 6-20
Karluk,; Kadiak Tsland......coomemieaaonaian. Aug.2-6 | San Diego Bay, California.....cueevevrennnnnns Dec. 22-81
TUyak Bay, Kadiak Island ..ccervieocnnaisn Aug, 6-10

Many of the points visited were unsurveyed, and existing sketches were found
to be unreliable and inaccurate. In addition to the regular work connected with the
investigations, many reconnaissances and sextant surveys were made, astronomical
observations for latitude, longitude, and magnetic declination were taken, and hydro-
graphic notes and sailing directions collated.

At Karluk, Kadiak Island, Mr. A. B:. Alexander, fishery expert attached to the
Albatross, was landed, to make inquiries concerning the extensive salmon fisheries
of the Karluk River while the vessel was on her way to Unalaska. Mr. Alexander’s
report containg much valuable material on this subject, and is mcorporated in the
chapter on that region.

During the latter part of the season the progress of the work was much impeded
by boisterous and stormy weather. The vessel arrived at Seattle, Wash., October 8, -
After docking the ship and making some minor repairs, San Francisco was reached
November 2, where inquiries regarding their work were made among the officials of
the various packmg companies, the majority of those operating in Alaskahaving their
main offices in San Franclsco. On December 20 the Albatross proceeded to San Diego
Bay to undergo a general refitting and overhauling. She was lying at this point at
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the outbreak of the Spanish war, when, by order of the. President, she was detailed
to the Navy Department for use as an auxiliary cruiser,

Before proceeding to the report of the investigations, I desme to express my.
appreciation of the work performed by.the officers of the Albatross, and of the cour-
tesies extended by those interested in the canneries. Lieut, L. M. Garrett, U. S. N,
besides carrying on his duties as executive officer, made all the observations for
- geographical positions. Lieut. H. E. Parmenter, U. 8. N., in addition to his duties as
chief engineer, conducted the field work of nearly all the surveys and plotted the
work. Lieut.J.P. McGuinness, U.S. N., conducted the field work of several surveys,
but was mostly engaged in examining salmon streams and lakes. Mnsign Yates
Stirling, jr., U. S. N., was employed in stream and lake examinations and conducted
the hydrography. Ensugn 8.V, Graham, U. 8. N, assisted in the surveys. "Mr. A. B.
Alexander assisted in the stream and lake exammatlons, and Messrs. . M. Chamber-
"lain and H. C. Fassett assisted generally, both rendering valuable service in pho-
tography. All performed their several duties in a commendable and satisfactory
manner, The Alaska Packers’ Association furnished me with a letter to all their can-
neries, directing the superintendents to offer the Albatross every facility for conducting
the inquiries and examinations. All the other canneries also extended every courtesy,
and at no place were any obstacles placed in our way.

For convenience, the salmon fisheries of Alaska may be divided mto five distriets,
a8 follows: First, or southeast Alaska district, from the southern boundary to Cape
Spencer; second, ‘or Prince William Sound a,nd Copper River distriet, from Cape
Spencer to Cape Elizabeth; third,or Cook Inlet district, from Cape Elizabeth to Cape
Douglas; fourth, or Kadiak and Chignik distriet, from Cape Douglas to Unimak Pass;
and fifth, or Bermg Sea district.

Gonmdermg the pack of salmon from 1878 to 1897, the percentage of pack in the
different districts, as averaged from the tables, is approx1mately as follows:

Southeast Alaska (Lower, 15.0; Upper, 8.2). .. ... eeecieceune. 23.2
Prince William Sound and Copper RIVeT..eceeceeecceemanncnns 6.6
Cook Inlet oee i et tmetcecieae e ieas 6.5
Kadiak (35.7) and Chignik (8. 1) R . .
Bering Sem acc. cmmenct i i i emeeneceaea 19.9
100

As the redfish is the commercial fish, the other species being packed incidentally,
or to fill up thé quota when other kinds are scarce, no attempt was made to examine
Streams other than those having the red salmon, except when detained, or in localities
Wwhere no positive information on the subject could otherwise be obtalned Reliable
information relatin g to the streams is difficult to secure. There are large areas where
Dot a gingle person can be found, except during the fishing season. Many hours were
Spent in Indian villages, surrounded by bucks and ¢klootchmen,” children and dogs,
tracing the geography of the country on the sand and trying to ascertain where the
Salmon streams of the vicinity were located, but generally without much reward.
Their names for the different species of salmon are conflicting, and their geography
" Vague and confusing. The largest species in g locality is always a ‘tyee.” In many
Places they call the redfish “coho,” and when it was intimated that the name was
Usually applied to the silver salmon, a quiet smile has been seen to pass around, ;
expl‘esswe of our supreme ignorance.
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Even when white men are met and questioned, information relating to the streams
is difficult to obtain with any degree of exactness. The men at the head of the can-
neries know the cannery business thoroughly. They know how to get the fish to the
canneries, pack them, cagse them for the market, and figure on the profits, but it is
exceptionally rare to find one who has followed even his home stream to its source
and examined the lake system and the spawning-grounds, This is not said in a spirit
of criticism, for the cannerymen are interested only in obtaining fish, but to indicate
the difficulty of gathering the information desired in our work, except by personal
‘examination and investigation.

As the work progressed it was soon learned by certain mgns, and mdependently
of any information except by examination, whether a stream carried redfish. A
shack near the mouth of the stream, with some fishing gear and a canoe or two housed
in, was one sign, but it sometimes failed. A barricade, or the remnants of one at
hlgh -water mark in the stream, was an infallible sign of a redfish stream. Another
sign was the color of the flowing water; if clear, it was probably not a lake outlet, and
-carried no red salmon; if but slightly tmged brownish, not unlike the juniper water of
the Dismal Swamp, it was a lake outlet, and probably contained redfish, and possibly
all the other species as well.

The exploration of these streams a,nd lakes is not an easy task, - The bed -of the
stream is the only highway, and this taxes endurance to the utmost, and, at the best,

- progress is slow. The current is generally strong, the river bed is full of pitfalls; and
after an advance of a mile, climbing over bowlders, crossing rapids, clinging to the
shubbery growing on the faces of precipitous rock walls, and tumbling through trees
‘and over log jams, one feels that certain muscles have been called into play that
have never before been known to exist. Practlcmlly no advance can be made on the

banks; here and there deer trails can be followed, but they lead off away from the
course and into the mountains. The forest itself is almost impenetrable, not only
on account of the vegetable growth, but because the mass of fallen. and decaying
timber and its débris form obstructions that are very difficult to pass. The parties
frequently returned to the vessel Well-m’gh exhausted, and in several instances men

- gave out while on duty.

In carrying on the investigations the 1mpoxtanee of obtaining detaa]ed records:
from the different streams was recognized, not only to determine their capacity, but
.to be able to trace injury caused by traps,barricades, overfishing, etc. In a few
‘instances only are complete records available, and even in these cases the waste at
-the fisheries and the amounts taken for local consumption and for winter food: are
unknown. - The masters of cannery steamers in calling at the different fisheries record
_the number from each loeahty in a notebook when the fish are bought, and the amounts
are paid upondelivery at the cannery. If the fish are obtained at fisheries conducted
by the canneries, no accurate account is kept by localities. When the season is over
and settlement is made, these memorandum books are thrown away or lost. Besides,
‘there are frequent changes of masters, steamers, and cannery superintendents, ...

The Alaska Packers’ Association now have printed form books at each cannery
operated by them, in which are recorded, for each day, the state of the weather and the
nuamber of each species of fish received at the cannery and packed, so that at present
the number of fish handled at any one of their canneries can be learned.  If accurate
stream records could be kept, it would be of great value, not only to the Government
in framing laws, but to the canneries themselves.
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1THE SALMON AND SALMON FISHERIES O ALASKA. : )

THE SALMON OF ALASKA.
COMMON NAMES.

The salmon packed in Alaska consists for the most part of the species called
“yedfish” in that region (Oncorhynchus nerka), and referred to in this report. by that
name. It is known in other localities as blueback salmon, Fraser River salmon,
saw-qui, sockeye, or saukeye salmon, and krasnaya ryba. Tour other species are also
packed, but they form only a relatively small portion of the output. Of these the
principal species is the humpback (Oncorhynchus gorbuscha). The next important
species is the coho (0. kisutch), also called the silver salmon, skowitz, hoopid salmon,
bielaya ryba, kisutch, and quisutsch.
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(0. nerka) is called ¢ silver salmon,” and the coho (O, kisuich) is called *tyee.” In
Prince William Sound the small redfish are called ¢bluebacks” and the large ones
“redfish.” At Klawak and Sukkwan the coho is called ¢“tyee,” and at Killisnoco the
same salmon is called ¢ kluck.”

‘RELATIVE IMPORTANCE OF THE SALMONS.

The salmon pack of Alaska, considered in the order of the market valnes per case
of the canned fish, is made up of king, redfish, coboes, and humpbacks; and, in the
order of abundance for commercial use, redfish, humpbacks, cohoes, and king. Itis
said that there are more humpbacks in the streams of Alaska than redfish; and this
is undoubtedly true in'certain sections, such as southeast Alaska. In the opinions
of the canners, with which I am in hearty accord, the coho should rank next after the
king salmon in food value. Its meat is more delicately flavored and contains more
oil than that of the redfish, but it lacks the full, deep, red color of the latter, which
is popularly supposed to indicate the best quality of salmon. In reality, the redfish
is coarse and dry compared to the coho. )

The dog salmon are packed very sparingly; in fact, in only one cannery was
this species utilized as such in 1897, and then only about 1,000 cases were packed.
In another locality, in one canuery, & few humpbacks and dog salmon are packed
together under humpback labels, and at nearly all canneries, where different species
are packed, a straggling dog salmon, if in good condition, may be included; but as a
rule dog salmon are not used, and may be considered -a waste species.

The run . of none of the minor species of salmon in 1897 outside of Bering Sea
was very large, except that of humpbacks in southeast Alaska; the humpback, king,
coho, and dog salmon fignre only incidentally in the packs, A reférence to the detailed
oufput by canneries will make this clear. None of the canneries were able to handle
the supply of humpbacks in 1897, and they were obliged to limit the catches. Of
the total number of this species packed, 140,606 cases, or nearly 90 per cent, were
credited to southeast Alaska. The waste was very large; not only were the canneries
obliged to reject many ﬁsh but at the fisheries double the number that ecould be
sold were frequently bauled. At Fish Oreek one seine haul contained- 22,000 hump-
backs. While there was an over-abundance of humpbacks, the redfish - were very
scarce, and the pack of thls specles 1s small compared to 1896, whmh was a good red-

fish year.
In 1897 the different species were represented in the pack as follows:
s Cases (each ]
Species. g%nzésg:;g Percentage.
pound cans).
Redfish eevueeaeeen ereeena 688, 581 75.74
Humpback -.oceuceennemenss 157,711 17.35
(1 Y AR aeaann 43,567 4.79
King ...... TR 18,133 2.00
DOE ieeivnenrecransnasannnes 1,096 0.12
B T 209, 078 100. 00
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THE SALMON RUNS.

In the detailed accounts of the different streams are given the times during which
the various species of salmon run, based on the delivery of fish at the canneries.
There is a great variation in the streams, but by referring to these records and to the
table which gives the packs for the different canneries and the dates between which
the packs were made, a fair idea may be obtained of the time when salmon run in
sufficient numbers for commercial purposes. These dates vary greatly, but it appears
as though the onshore movement canie from the westward, the large rivers of a region
receiving the first impulses. This movement is but natural when it is considered that
the larger streams extend their influences wider and farther, and the fish naturally
come first within the influence of these waters and follow them to their sources.

The king salmon, as a rule, probably come first; and, while not abundant at any
fishing station in Alaska, they are found scattering everywhere, and individual
stragglers occur in nearly every stream and throughout the entire season.

Tur KING SALMON (Oncorhynchus tschawytscha).

As soon as the ice clears sufficiently to permit fishing the king salmon are taken,
the earliest at the Copper River about May 6, at the mouth of the Stikine River abont
May 15, while Cook Inlet and Taku River are not sufficiently clear until later—about
May 25. In these localities a few redfish are taken with the earliest fishing, showing
that they are present, and as soon as they run in sufficient numbers to fish for them
the gear is changed, except in Cook Inlet, where king salmon are fished for until the
latter part of July. The fishing for king salmon in other localities does not cease
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which is well inside, and a long distance from the outside waters, is very early. There
is a great variation in time even in adjoining streams; and while in some streams in
southeast Alaska redfish run early—that is, before July 1—few canneries in that
section begin to operate before July 1 to 7, and those that operate probably do not pay
expenses; but they get their fisheries organized and the cannery in running order, and
when the big runs commence they are ready for work. Pyramid Harbor and Wrangell,
where a few king salmon are packed, commencing in May, should be excepted.

In southeast Alaska different streams are often referred to as ‘“early” or “late”
for certain species, and while there is undoubtedly some difference, and occasionally
considerable, it is probably not so great as is often imagined. A stream having a
large number of salmon will have the earliest arrivals in sufficient numbers to make
their presence apparent, while a stream producing 5,000 to 10,000 will have so few
early arrivals that they will not be noticed.

Except at Karluk, where the runs frequently extend to the first of October, and
in the large rivers, the cannerymen usually count on about six weeks for the duration
of the run of redfish; butif there is a variation in the time of commencing the run there
is a still greater variation of time at the end, and in many localities much depends upon

THE Cono or SILVER SALMON (Uncorhynchus kisuteh).

the stage of water in the river. If the water is low, so the fish can not ascend, they
are held in the salt or brackish water and do not seem to ripen so rapidly, but if there
is sufficient water they do not remain around the mouth of the river very long, but pass
rapidly to the lakes. ;

The bulk of the redfish pack is made in July and the early part of August, though

Iixecept at Karluk, where the runs frequently extend to the first of October, and
in the large rivers, the cannerymen usually count on about six weeks for the duration
of the run of redfish; butif there is a variation in the time of commencing the run there
is a still greater variation of time at the end, and in many localities much depends upon

Tue Cono or SILVER SALMON (Uncorhynchus kisutch).

the stage of water in the river. If the water is low, so the fish can not ascend, they
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Humpbacks may be said to run in southeast Alaska, where the principal pack of
humpbacks is made, from July 15 to August 15, though some years they may be g
week earlier, and at some canneries these fish are packed until September 1. In
Prince William Sound they seem to be about a week earlier. It is said that they are
in good condition for packing only about one month. Late in the season the meat
seems watery, and it is difficult to prepare a can of full weight.

Dog salmon are not very numerous, and as they are not used for commercial pur-
poses no record concerning their run is available. At Chignik in 1897 the run was at
its height August 1, forming at that time 5 per cent of the cateh; at Uganuk, Kadiak
Island, the fish were dead and dying in the streams on August 12; at a cannery in
southeast Alaska a few were packed from July 17 to August 6; at Hunter Bay the
run is said to last from Aungust 1 to October 1, which is doubtless an error; at Tolstoi
it is said they run with the humpbacks, which is prebably more nearly correct. - They
are, however, taken scatteringly throughout the season. Along the Alaskan Peninsula
and the Aleutian Islands they are preferred by the natives for their winter supply of
“ukalil”

Tae HuMPBACK SALMON (Oncorhynchus gorbuscha). Sea-run.

No definite information about steelheads was obtained. They are nowhere very
abundant, are not used except for local purposes, and probably run when the canneries
are closed. At Ketchikan it is said they run from the middle of May to the last of
June, though some seasons they are seen as early as the middle of April. At Tolstoi
it was claimed they run from November to April, but are taken about every month in
the year in various conditions of spawning.

“ukalil”

Trne HumMpPBACK SALMON (Oncorhynchus gorbuscha). Sea-run.

No definite information about steelheads was obtained. They are nowhere very
abundant, are not used except for local purposes, and probably run when the canneries
are closed. At Ketchikan it is said they run from the middle of May to the last of
June, though some seasons they are seen as early as the middle of April. At Tolstoi
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during the summer months spawn late that summer or during the fall. In some
instances the redfish spawn until December, and other species later. In the cold waters
of autumn it is at least four months, and usually longer, before the fish is evolved from
the egg and has absorbed the egg-sac. It is probably spring or early summer before
it is a free swimmer and takes food of its own capture, and it is quite certain that
nature has not endowed it sufficiently at this time to take care of itself in the open
sea. So far as can be learned, it is a year from this time, or the following spring or
summer—two years from the time of the arrival of the parent fish—before the young
proceed to salt water, and they are then 4 or 5 inches long.

It is no doubt true that many salmon less than a year old find their way to the
sea, but they probably have been swept from the breeding-grounds by currents
or other adverse conditions, and have not proceeded to the salt water by their own
volition.

Tur Do SALMON (Oncorhynchus keta).

At Klawak it was learned that in early spring there are two sets of salmon in the
lake—on¢ about 4 inches long and another about 14 inches long. After the ice leaves
the lake and river the larger ones move downstream to the mouth, where they remain
for some time and can be seen in very large numbers, all the species that run in the
stream being represented. Mr. J. C. Callbreath has made the same observation in
his hatchery work in Alaska, and has also noticed the cannibalistic tendency of the
older fish. He therefore places the output of different years in separate lakes.

It is probable that the young salmon in passing to the sea remain near the edge
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In conversation with cannerymen it was found that those who appear to have paid
some attention to the matter place the age of large, matured salmon much higher than
the four-year theory warrants. Usually, when asked the question, the more intelli-
gent state that, in their opinion, the fish are from 8 to 10 years old, but of course this
is a matter of conjecture.

The spawning-ground sought by salmon is a sandy and gravelly bottom in a pool or
eddy where the water is 2 to 3 feet deep, but this is not always attained. The redfish
is probably the most fastidious in its selection, and after the redfish is the coho; the
dog salmon and humpback spawn anywhere.

It is well known that the redfish enters only those streams that are lake outlets,
and it is generally believed that it does not spawn in the lakes, but always in an entering
stream, Ilsewhere in this report it has been shown that this is not always the case.
Usually the lakes are deep and havelittle shore shelf, so that the fish enter the inflowing
streams where the proper depth and bottom is found; but when the lake is properly
conditioned, has a sandy or gravelly bottom, gradually shelving, the redfish will spawn
in it, though they undoubtedly prefer the conditions usually presented by an inflowing
stream. :

- W%’?

D 0y o
.

T STEELuBAD (Salmo gairdneri). Adult.

“When the fish are ready to spawn they excavate a nest by plowing up the sand and
gravel with the nose and sweeping it out with the tail. The nests are sometimes 3
feet in diameter and 12 to 18 inches in depth. The female then deposits the eggs,
which are quickly covered with the milt of the male. The eggs usually fall and lodge
between the gravel on the lower side of the nest and are covered by the same process
as adopted in building the nest. The parent salmon remain near the nest and fight
off all intruders as long as they can maintain their position, becoming more and more
emaciated and finally dying. M, Miller, of Klinkwan, who has lived in Alaska for
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conditioned, has a sandy or gravelly bottom, gradually shelving, the redfish will spawn
in it, though they undoubtedly prefer the conditions usually presented by an inflowing
stream.

Tur STEELnEAD (Salmo gairdneri). Adult,

"When the fish are ready to spawn they excavate a nest by plowing up the sand and
gravel with the nose and sweeping it out with the tail. The nests are sometimes 3
feet in diameter and 12 to 18 inches in depth. The female then deposits the eggs,
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. that they then return to the sea. This information, he says, he obtained from per-
sonal observation. .

So far as known, observations have not been systematically made on the natural
spawning habits of the salmon in Alaska, and only on rare occasions has anyone been
met who had ever observed salmon spawning there. The cannerymen are in.the
country for fish and not for investigation or scientific research. Very few have ever
even seen the lakes supplying the streams from which they obtain their supply. In
the fall the canneries are closed and left in charge of the watchmen, and they, with
the white stragglers who remain around, probably hibernate. At any rate, they think
no more of salmon until the next packing season commences.-

Reference has been made chiefly to the late-spawning fish., While it is probable
that many of the fish remain in the fresh water for six weeks or.two months before
spawning, others are more advanced and spawn soon after their arrival. The manager
of Yes Bay cannery states that he has seen young salmon with the egg-sac attached
as early as the middle of September. Mr. Bell, who has been a permanent resident
of Alaska for a number of years, and who has been superintendent of a cannery and
now owns the saltery at Tolstoi (Thorne Bay) where he lives, says that in the late
fall he has observed large numbers of very young salmon in the lakes; that he has-
frequently watched the spawning fish, and thaf rarely are the male and female ready

“to spawn at the same time, and the one that is delayed will beat itselt on the bowlders
or gravel apparently to hasten the ripening. He further states that in many instances
they are unable to void the spawn, and both male and female die before their natural
functions are fulfilled, he having frequently cut open the dead swollen fish on the
shore and found the eggs or milt in them.

Mr. Callbreath refers to this subject with a similar experience, and I have seen
the same with dog salmon.

Mr, Bell, in speaking of humpbacks, remarked that he had seen a number spawn
in the same nest, others in brackish water, at high tide, and whén the nests were
uncovered at low waler the sea birds consumed their eggs, and that he had observed
well-filled nests destroyed and the eggs thrown out by other humpbacks that had
selected the same place for their nests.

At the head of the gouth arm of Uganuk Bay, Kadiak Island, is a stream having
dog salmon and a few huinpbacks, on which I spent a day, August 11; a description

- of it may give some idea of the appearance of these streams durmg the spawning

season. The following is quoted.from field notes:

Left the ship at 6 a. m. on a genera,l reconnaissance. Passed down South Arm, which we found
to be a straight, apparently clear body about 5 miles long and an average width of not much less than
amile. At the head of the arm is a flat, through whick flows a small stream about 20 feet wide. It
was low water, and we landed on the edge of the flat and followed the stream a few hundred yards,
where it passed between two high rocky blufts, probably a hundred yards apart. Inside this passage
a large tidal basin opened, about 14 miles long by 1 mile wide, which at low water is a great mud
_ and gravel flat with the streanm flowing through it by several channels, and at high water is covered -
with 6 or 8 feet of water. At the head of the basin the stream empties between grassy banks that
are low and extended for some distance, with here and there a secrub growth. Over the grass plain

bordering the river, the bear trails were as thick as the lines on a checker-board, and in many places
close to the water the grass was beaten down and the bones and half-consumed fish plainly mdlcuted

the presence of bears.
At the mouth of theriver we first encountered the ascending salmon; they were most]y of the dog

‘species, all barred, though a few humpbacks were present. As we udvmncod they increased in num-
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Dbers until it seemed as though in places one could no longer advance through them. It wassimply full
of dog salmon in all stages, from those in but a short time from the sea to the spent and dying. There
were thousands upon thousands of them and other thousands dead on the banks or floating down with
the current. They struggled over riffles only a few inches deep and when disturbed dashed about,
frequently throwing themselves bodily on shore, We followed the stream about two miles and it
seemed in places as though we were wading in salmon; they would often strike one’s leg with consid-
erable force, swim between one'’s feet, and in walking we at times stepped on them, and frequently
touched them with the foot. But what a change had comeo over these fish from the time they first
entered! Those that were spent, and some that bad not spawned, were in all stages of decay,
repulsive-looking objects, all dying, some in their last struggles. The flesh of many was deeply gashed
as though decaying, the fins frayed and torn, tke skin gone in places showing dirty and sickly-looking
yeHow flesh, skin hanging in shreds from the liead, jaws heavily hooked in the males, teeth prominent,
body thin and emaciated. The water was pclluted and had a bad smell which was intensified by the
stench from the decaying salmon on the beach. Those in the last stages when turned over had hardly
- the strength to right themselves. I had my trout gear with me and there were plenty of trout
hanging around the salmon, the more vigorous of which, divining their purpose, would frequently dart
at them, but the sight of the fish and the stream quelled my fishing ardor and the gear was not put
in service.
We kicked a large number of salmon out on the banks and hooked others out w 1th sticks, and
. examined them, My first surprise was that the males were largely in excess, and whatever the condi-
tion, with few exceptions, even those nearest death had milt. Of the females, the greatest number
were full of eggs, separated and ready to flow, not only those that were still vigorous, but including
many in the last stages, fish that certainly no longer had strength for nest-building. These fish when
kicked out wonld void some of their eggs, and when pressed along the belly would shoot their eggs
in great jets. In a few instances we found dead fish on the banks that had spawn in them, I did not
understand these conditions then and do not now. My impression was that the salmon arrived on
the spawning-ground in ripening condition, performed its natural function, declined, decayed, and
died. But here were fish, and many of them not more than a few days, some indeed hours, from
death, that wore full of spawn. They were on the spawnmg ground, for the bottom of the stream was
in ho]es and ridges, made so by the nests.

On Aungust 251 spent a day on a humpback stream in Prince William Sound.
The stream is a very small one, not more than 15 feet wide, and did not carry much
water, though there were many deep pot holes. This stream, in places, seemed to be
packed solidly with humpbacks, all struggling to ascend. In places where the water
tlowed over riffles, not over an inch or two deep, they seemed to rise out of the water and
would wriggle, moving rapidly, for a distance of 10 to 15 feetf, until deeper water was.
reached. At the mouth of the stream I kicked out 40 or 50 fish and examined them.
.The males wére hook jawed and hunped, but all were bright-colored and vigorous fish;
yet upon pressure the milt flowed readily in the males and the eggs were separated in
the females, some of the eggs being voided in landing on the banks; yet these fish were
evidently just entering the stream.

Near the head of the stream I was much interested in observmg the spawning.
A female was over & so-called nest, which was an excavation in the gravel, of appar-
ently rounded form and quite large—Ishould saynearly 4 feet in diameter and 18 inches
deep. The female remained over the nest, but occasionally turned from it to drive
off what seemed to be one of her own sex; the favorite male was near by, but he
. was more busily employed in keeping at a distance a number of male intruders. This
male every minute or two would rise to the surface, and half out of the water would
flap sideways on the surface as if beating the water; at other times he would descend
to the bottom and seem to chafe his belly on the gravel. A small pebble thrown in
the water. did not disturb them, but a larger stone thrown with a splash over the nest
sent all scurrying away, the female darting back very warily after a few minutes and.
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occupying her place over the nest, followed later by the male. At a second nest a
female held the position against all intruders, male or female; any fish approaching
within 6 feet was attacked.

Cannerymen and fishermen in Alaska all agree that hardly any two streams in
the Territory carry exactly the same redfish or other species of salmon, but the redfish
is the only one that receives much attention, the others being taken incidentally.
It is said that there is a slight difference in general form, color, and texture which
fishermen recognize, as well as a large difference in weight. Upon this hangs the
idea persisted in by many fishermen, that salmon do return to their parent stream;
and if the differences mentioned do exist, the theory based upon them must have great
weight. I have never been able to detect the variations in form, ete., except the
well-known changes which take place in each fish from the time it arrives from the
ocean until death overtakes it on the spawning-grounds, but there seems to be a
" difference in the quality, fish from certain streams being considered better than others.
For instance, the best redfish in Alaska are raid to be the Chilkat redfish, in that they
are more delicate in flavor and more oily.

Tur RED-THROATED TROUT (Salmo mykiss). Adult

There are undoubted and undisputed differences in average weight, and so well
" known is the weight of redfish that run in different streams that contracts are made
and prices paid accordingly; for while the number of fish required to pack a case
varies, it practically remains the same for each stream from year to year.

As extremes of weight, it may be mentioned that Quadra stream carries 8-pound
redfish, while Necker stream (about 35 miles south of Sitka, on Baranof Island) has
redfish averaging about 24 pounds in weight. These are not accidental runs, but
people who have fished these streams for years assert that each year these streams
have the same fish with little or no variation. It is probable that the fish vary more
in the same stream thau is stated. At Karluk the early run usually consists of fish
from 14 to 15 and even as hlgh as 17 to the case, but as the season advances they
come down to 12,

At all places visited by the Albatross inquiries were made as to whether spent
salmon had ever been seen returning to the sea, and the usual reply was that,
with the exception of king salmon and steelheads, they all died at the headwaters
after spawmng Some of the cannery superintendents whose opinions were obtained
had fished in Alaska twelve to fifteen years; others were men interested in the fish-
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eries who had lived permanently in Alaska for ten or more years. In one instance a
canneryman had set nets to take returning spent salmon, but never caught a single
fish, At the office of the Alaska Packers’ Association; in the presence of six or eight
cannery superintendents, the same question was propounded, when one of them, from a
Bermg Sea cannery, said he had seen spent salmon returning to the sea. Upon closer
inquiry, however, it was learned that the current at this locality was very strong and
had swept the weakened and emaciated fish down, but that they were heading
upstream. I have personally seen both humpback and dog salmon swept downstream
by the current to salt water, but they died, nevertheless. I have no doubt that all
. species of salmon, except some king salmon and steelhead trout, die after spawning,
and I believe that if directly after spawning they were transferred to salt water they
would also die.

One of the greatest sources-of destruction to the redﬁsh and, in fact, to all salmon,
are the trout, both the Dolly Varden (Salvelinus malma) and the cut-throat (Salmo
-mykiss). Early in the spring, or shortly before the redfish commence to run, the Dolly

THE DoiLLY VARDEN TROUT (Salvelinus malma).

~ Varden comes to the mouth of a stream and awaits the salmon, and abont the same
time the cut-throat comes down the stream to brackish water to welcome the new arri-
vals; together these two follow the salmon to the spawning-beds. The Dolly Varden
is usually found wherever the salmon is, of whatever species; the cut-throat more
rarely.’ On the spawning-grounds, when the ripe fish deposit their eggs, the trout
consume them in immense numbers. The Dolly Varden has been seen to take the
salmon eggs as they were dropped. The salmon know these egg destroyers and will
frequently dart at the trout, but the latter are quicker in their movements and get
away without injury.
The next great destroyer of the redfish eggs is the humpback salmon. ‘When these
fish have access to the redfish spawning-grounds, they will spawn over the redfish
nests. The humpback arrives later than the redfish, and in building its nest the red-
- fish eggs are flung about, disturbed, and destroyed. Usually humpbacks are present
in nearly all streams, though they can not ascend some that are open to redfish,
because the latter are more vigorous and can surmount obstacles that the former can _
not. In such cases the humpback spawns in the lower courses of the stream in pools
and eddies—in fact, often in brackish water and on banks of sand and gravel that are
-exposed at low water, where the eggs are of course lost.
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ESTABLISHMENT OF SALMON CANNERIES IN ALASKA.

As it will be necessary in this report to refer frequently to the commercial organi-
zations doing a salmon-packing business in Alaska, it may not be out of place here
to give a short account of the growth of this industry,in order that the references
may be properly understood, although an account of each cannery will be hereafter
given. :

The first canneries in Alaska were at Klawak and Old Sitka, both built in the
spring of 1878." At the former place the North Pacific Trading and Packing Com-
pany erected their plant, made a pack that year, and have done so every year since.
At the latter place the Cutting Packing Company commenced operations, and, after
making two packs (1878 and 1879) the cannery was closed. In 1882 its available
machinery was moved to Cook Inlet by the Alaska Packing Company of California,
and there utilized in a.cannery built that year at Kuqmlof now known as the Arctic
Tishing Company.

Transport ship at Chignik.

No additions were made to the Alaska canneries until 1882, when the cannery
just mentioned was built and the first cannery on the Karluk River anneared. built
making two packs (1878 and 1879) the cannery was closed. In 1882 its available
machinery was moved to Cook Inleti by the Alaska Packing Company of California,
and there utilized in a cannery built that year at Ku%sﬂof now known as the Arctic
Fishing Company.




B
ullLU.S.F. c. 1898. (To face page 16.)

3| T
| X ¢
ol AR
: .’l:z&:rl,f'hnﬁ r\l
. i

\
\

CANNERY AT BOCA DE QUADRA,

CANNERY AT BOCA DE QUADRA.




THE SALMON AND SALMON FISHERIES OF ALASKA. 17

In 1888 the following additional canneries were in operation: A]_aska: Salmon
Packing and Fur Company, at Loring, southeast Alaska; Cape Lees Packing Company,
at Burroughs Bay, southeast Alaska; Northern Packing Company, at Kenai, Cook
Inlet; Kodiak Packing Company and Aleutian Islands Fishing and Mining Compa,gly,
both at Karluk, Kadiak Island; Arctic Packing Company, at Larsen Bs'my, Kadiak
Island, and the Nushagak Packing Company, on the Nushagak River, Bering Sea. _

The increase of canneries in 1888 aud their large output called the attention of
the public o the Alaska salmon fisheries, and in 1889 there was a further increase of
Canneries, g follows: . . .

Southeast Alaska: Boston Fishing and Trading Company, Yes (McDonald) Bg,y;

‘aranoﬁ’ Packing Company, at the Redoubt, near Sitka; Astoria and Alaska Paqkmg
(.;omp.a,ny, TFreshwater Bay; Bartlett Bay Packing Company, Bartlett Bayy, and Chilkat
anning Company, Chilkat Village. - A '

. Prince Willigm Sound and Copper River: Peninsula Trading and Fishing Company,
Iflttle Kayalk Island; Central Alaska Company, Little Kayak Island; Pacific Packing
(iompa"y » Eyals, Copper River, and the Pacific Steam Whaling Company, Eyak,
Copper River, ,

Kadiak qnq Chignik: Hume Packing Company, Karluk; Alaska .Impro_vement
Go.mpa"y, Karluk; Arctic Packing Company, Alitak Bay; Kodiak Packing Company,
‘%hwk Bay; Royal Packing Company, Afognak Island; Russian-American Packing
(ioml"mY, Afognak Island; Chignik Bay Company, Chignik Bay; S.humagm Packing

9mpany, Chignik Bay ; Ohignik Bay Packing Company, Chignik Bay; Western
Ah.mka’. Oompm’ly,vo'&ernoi, Alaska Peninsula; Thin Point Packing Cowpany, Thin

>oint, Alaska Peninsula, ' .

The cannery of the Alaska Improvement Company, at Karluk, was bull_t and
Teady for operation in 1888, but the loss of the Julia Ford, the cannery ship, with all
the season’s outtit on board, kept the cunnery closed, and the first pack. was therefore
made in 1889, . » . v ‘

In’1888 there were 17 canneries in operation in Alaska with an output of 412,115
cases, and in 1889 there were 37 canneries with an output of 714,196 cases. Two more
canneries were added to the list in 1890—George W. Hume, at Kussilof, Cook Inlet,
and the cannery of the Metlakahtla Industrial Company, in southeast Alaska. In
1391' only one new cannery, that of the Bering Sea Packing Company, at Ugashi!;,
Sering Sea, was added, while several operated the year previous were closed, and in
3 few other cages there was a consolidation of interests. In 1892 and 1893 there was
a further consolidation of cannery interests, and in the latter year one additional
Cannery wag operated, that of the Humg Canning and Trading Company, in Tanglefoot
Bay, near Karluk, There were no new canneries built in 1894, but in 1895 two more
Were in operation at Naknek, in Bering Sea, the Arctic Packing Company and the
aknek Packing Company, ‘ ‘ ‘

101806 the following new-companies were in operation:
po. Southeast Alaska: Quadra Packing Compauvy, in Mink Arm, Boca de Quadra;
Pacific Steam Whaling Company, Huuter Bay. :

. Kadial Island; Uganuk Fishing Station, Uganuk Bay. : o

. Alaslq Peninsula: Hume Brothers & Hume, Chignik Bay; Pacific Steam Whaling
CUompany, Ohignik Bay. o

Bering Sea: Point Roberts Packing Company, at Koggiung, Kvichak River;
Ugashik Fishing Station, Ugashik River. :

' .C. B. 18982



18 BULLETIN OF THE UNITED STATES FISH COMMISSION.

In 1897 two more canneries were added—Hume Brothers & Hume and the Pacific
Steam Whaling Company, both at Uyak Bay, Kadiak Island.

The foregoing account gives briefly the dates of the building of the canneries in
Alaska. After 1891 several of the canneries were consolidated, a few were burnt,
some were dismantled, and the available machinery utilized in the construction of
plants in more favorable localities, and in some instances the sites were entirely
abandoned. The large increase in canneries in 1888 more than doubled the pack for
that year over that of 1887, and the addition of twenty more canneries in 1889
increased the pack for that year and for the two years following to nearly double the
quantity packed in 1888. The market became glutted, and in order to reduce the
output a consolidation of interests followed. This was not very difficult, as a few
individuals controlled a large number of the canneries. One firm in San Francisco
alone controlled six canneries, with an output in 1889 of 155,118 cases; others con-
trolled several.

" Cannery at Chilkat.
LIOLICW DUV UL Wi
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lakahtla Industrial Company, at Metlakahtla; Boston Iishing and Trading Company,
at Yes Bay; Baranoff Packing Company, at Redfish Bay; Chilkat Canning Company,
at Pyramid Harbor; Alaska Improvement Company, at Karluk, and the Bering Sea
Packing Company, at Ugashik.

The association was regularly incorporated on January 13, 1892, and shares were
distributed on the basis of one 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
different points. Of the 31 canneries, 9 were operated by the association, while the
others were closed, the Alaska pack being reduced one-half.

Stern-wheel steamer used in towing fishing boats and setting nets, Chignik.

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 Company,
at Prince William Sound, and the Peninsula Trading and Iishing Company, the
Iatter’s cannerv having been moved from Little Kayak Island to the Conper River
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The Alaska Packers’ Association is the largest canning operator in Alaska. Of
the 29 canneries operated in 1897, 17 belonged to this association, with an output of
669,494 cases, or nearly 74 per cent of the total pack, while the other 12 canneries
packed 239,584 cases, or 26 per cent. In addition to the 17 operating canneries the
association had as reserves 8 other establishments, besides several in a dismantled
condition which have not, however, been abandoned.. '

The Pacific Steam Whaling. Company has increased the number of its canneries
during the past two years. In 1889 the company built and operated a cannery at
Eyak, Prince William Sound; in 1893 it controlled the plant of the Peninsula Trading
- and Fishing Company in the Copper River Delta. In 1896 it built and operated a
cannery at Huater Bay, in southeast Alaska, and another at Chignik Bay, Alaska
Peninsula, In 1897 a cannery was built and operated in Uyak Bay, Kadiak Island,
and cannery buildings were erected at Kenai, Cook Inlet. Machinery will probably
bo installed in the latter ready for operation in 1898.* - :

SALTING SALMON.

Redfish are salted only in localities like Bristol Bay, where a large run sometimes
taxes the cannery facilities, when the surplus is salted, and at Bgagak (Bering Sea)
-and Tyonek (Cook Inlet), where the run is not large enough to maintain a cannery.
A few king salmon are salted for private use at canneries where stragglers are taken
in the general cateh, and at places like Killisnoo, where a little salting is done on
special orders. : :

The commercial salting outside of Bering Sea consists chiefly in whole cohoes
and humpback bellies. In the latter the number varies according to the cutting.
One saltery (Ketchikan) delivered humpback bellies under contract to a cannery at .
$3.25 per half barrel, and tried to cut 160 bellies to that measure. This product -
should reach retailers on the Pacific coast at, say, 85, and if sold at 5 cents per belly
would bring $8, making a good profit for the veunture and a cheap fish for the
consumer.,

It is very difficult to obtain accurate saltery statistics. The low price of salt .
salmon, and the terms offered by the cauneries in the purchase of fresh fish, have
induced the men formerly engaged in salting to sell their fish fresh, the cannery
tender calling for them, and to salt ouly those that are not called for in time, or the
surplus in the eventof a large run. Small schooners frequently move from one stream:
to another when the run is small and salt a few fish on board, It is doubtful if there-
are more than three or four salteries in Alaska, outside of Bering Sea, that are con-
ducted purely as such, and these are in remote places where the catch is uuncertain or
it is inconvenient for the cannery steamer to call; the others are operated only to
malke use of the fish not sold fresh. ‘ .

On account of the variation in the weight of the same species it is rather difficult
to give even an approximate estimate of thé number of live fish necessary to u.la,ke
a barrel of salt salmon, but the following may give a general idea of the subject:
A barrel of salt fish contains 200 pounds of fish washed from the salting tab; 1
barrel of redfish has from 40 to 52 fish; cohoes from 25 to 35; humpbacks, from 70
to 80; king salmon, from 10 to 14. A barrel of humpback bellies represents h‘on} 300

to 320 fish,

*The machinery was installed and the plant operated in 1898.



22 BULLETIN OF THE UNITED STATES FISH COMMISSION.

FISHERY AND CANNERY METHODS.
THE FISHERIES.

The methods employed in taking fish at the fisheries are given in detail in the
descriptions of the canneries and streams, and will only be briefly referred to here.
Each locality has its own methods, obtained by experience and believed to be the best.
In general it may be said that in localities where the water is discolored gill nets are
used, and if the topographical conditions are favorable traps are added; where the
water is clear, drag seines give the best results. In southeast Alaska drag seines are
~ used exclusively except at Chilkat and ‘Wrangell. Drifting gill nets are used in
- Chilkat Inlet and at Taku by the cannery fishermen, while the Indians use small nets
and gaffs in Chilkat and Chilkoot rivers, as described under other headings. The
cannery at Wrangell uses gill nets in the fisheries at the mouth of the Stikine, but all
fish obtained for this cannery in other localities are taken in drag seines. Spasmodic
-attempts have been made to work traps in southeast Alaska, but the results have not
warranted the expense. Gill nets and purse seines have been tried in-the lower
section, but with indifferent success.

The canneries in Prince William Sound fish the Copper River delta with drifting
gill nets, and the Prince William Sound streams with drag seines. In Cook Inlet the
fishing is done with drifting gill nets, and by traps at prominent pomts along the
shore leading to the rivers, and in the mouths of the rivers.

On Kadiak Island drag seines are used-—a description of which will be found in
the report—though gill nets have been experimented with, and for several years huge -
. floating traps have been tried at Uganuk., The fishery at Chignik is carrried on prin-
cipally with traps, but drag seines are also used and formerly gill nets, but these are
not much in vogue now. In Bering Sea the fish are taken in gill nets and traps.

Outside of southeast Alaska the fishing is carried on entirely by the canneries;
that is, when the cannery ships proceed to their stations in early spring they carry
fishermen with whom contracts have been made for the season. Occasionally fresh
fish are bought from the natives; but there are few natives, and fewer still who care
to exert themselves beyond taking fish for their own wants, so that the number of
fish thus furnished is extremely small, and the canneries can not depend upon this
source of supply. -

In southeast Alaska, whlle each cannery has fishermen of its own, a large part of
the supply comes by purchase from native and white fishermen. These fisheries are.
conducted in various ways. A saltery may have been established by a white man
near some stream or streams, and a certain right to the fishery is recognized. A
cannery makes a contract with him to take all his catch at a certain rate, the steamer
calling for the fish at fixed intervals. He employs his own men, boats, gear, etc. Or
a cannery may supply natives, who claim to have rights in a stream, with nets and
boats on condition that they sell all their catch to the cannery at certain fixed rates.
A third method is for a cannery to send its own fishermen into alocality to do the
fishing.

Many disputes arise concerning the fisheries. A native, whose ancestors have
lived on a certain stream for many generatlons, and whose rights are respected by
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other natives, supplies a certain cannery with his catch, as possibly he has been
doing for years. A rival cannery tells the native that he must sell his catch to it,
and that otherwise their men will fish the native’s stream. The result is overfishing,
complaints, bad feeling, blows, and threats of bloodshed. So far as can be learned,
there are now no legal rights or title to any fishing-grounds in Alaska except what
force or strategy furnish.

LABOR AT THE CANNERIES.

The cannery fishermen are mnearly all foreigners, the majority being “north
countrymen,” or, as they are termed, ‘“hardheads,” though there are some fishing gangs
comprised of what are called ¢ dagoes,” consisting of Italians, Greeks, and the like.
‘When these two classes form different fishing gangs for the same cannery, the north-
country crew is referred to as the ¢ white crew.”

Cutting machine.

country crew is referred to as the ¢ white crew.”
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product is ready for shipment; in other words, they receive the fresh fish at one can-
nery door and place them at the other in tin cans, boxed, ready for shipment. They
have their own bosses, are ready to work at any and all hours, and apply themselves
strictly to the work for which they are paid.

At Klawak in the early days Indians were paid $1 per day. Demands for higher
wages resulted in a gradual increase until $1.50 per day was reached, while as the
Indians became more expert they grew lazier and constantly clamored for increased
wages. -As the point had been reached where the prices paid for the work done made
the pack too expensive to warrant a further increase, the manager decided to pay by
piece-work. This was rather difficult to arrange, but was eventually accomplished.
It was then found that each one performed about twice the amount that he had ever
done by day’s work.

Filling machine.

Under the piece-work system the Indian is still dissatistied. During the time of
our visit the labelers struck for higher rates; 25 cents was paid for 12 cases; they

Adamandad 95 annta PUPRYRRCRE T+ ic caid that it mnaw nncte tha nannany

It was then found that ew(,h one pertonmed about twice the amount that he had ever
done by day’s work.




PLATE 7.

(To face page 24.)

1898.

Bull. U. S, F. C.

CANNERY AT LORING.

CANNERY AT LOR



THE SALMON AND SALMON FISHERIES OF ALASKA. 25

butchers have made as high as $5.60 a day. The work is not steady, but for the
season the native women make from $80 to $100, and the better class of men $200.
TFishermen are paid $2 a day, without board, and laborers $1.50 per day, for the
time employed. g

The complaint is made everywhere that Indian labor—that is, the labor of the
men—is uncertain., After making sufficient wages to supply their personal wants and
getting a few dollars ahead, the desire for hunting or fishing seizes them and they
are apt to leave when they are most wanted. To provide against this contingency,
a contract is made with the fishermen, upon which they are paid $1.50 down for every
day’s work, and the remainder is held until the end of the season; it is then paid if
they remain, but forfeited if they leave without permission.

Topping machine.

The Indians are doubtless improvident, knowing that nature has provided for
them without much labor. Their frequent boast is that white men and Chinese must
work to get something to eat, while the waters and the forests furnish the Indians
with all they want. A very small amount of money will supply them with the few



26 BULLETIN OF THE UNITED STATES FISH COMMISSION.

THE CANNING PROCESSES.

When the salmon collected from the various streams by the cannery steamers are
brought to the fish wharf, they are transferred to the fish-bins by men armed with
pews (single-tined forks). These men stand knee-deep in fish on the steamer or scow,
impale one or two fish at a time, and by a rapid movement toss them to the top of
the wharf, where others, also using pews, toss them into bins. The men become very
expert in the use of these implements, and a constant stream of fish seems to flow
from the steamer or scow to the wharf and thence to the bins. Elevators are used
in some canneries, but they are not common in Alaska.




THE SALMON AND SALMON FISHERIES OF ALASKA. 27

There is great variation in different canneries in all the various processes, but
one principle in cutting is kept in view by all; that is, to cut the fish transversely in
sections the exact length of the can. The usual method is to have a large wooden,
cylindrical carrier, with ledges or rests on the outside the length of the carrier, wide
enough to hold the fish, and slit in cross section through the ledges and outer casing
to receive the gang-knives. The gang-knives are circular, fixed on an axle at the
broper 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
evolving 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 con-
veyed to the revolving gang-knives, and, after being divided, passes through and on
the downward course the severed fish slides off the rest upon the filling-table.
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to three, and, exceptionally, four filling machines. At some of the smaller canneries
filling is done by hand. These are usually establishments that have a capacity of
from 400 to 600 cases per day. The machines are only adapted to what is known to
the trade as ¢talls”—that is, the ordinary high 1-pound can. All fancy cans, such as
“flats,” elliptical, half-pound, ete., are filled by hand.

The filling machine consists of a receiving platform, on which the empty cans are
fed, each one reaching a distinet position in its turn. One man at the filling table
overhead feeds the divided fish into a hopper, from which it is conveyed to the can
underneath, and by a gentle pressure of a piston is pressed into the can, when a
movement of the machine conveys the filled can to a table and an empty can into
position to be filled. The movement is so rapid that a continuous stream of filled cans

Alern e "y N
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and as it comes from the trough it is placed on a table where Chinese seal by hand
the central vent, which was left open in the capping process and in the soldering
machine, where it becomes quite hot, to let the air escape.

After the central vent is closed the cans are placed vertically in single layers in
large open-work trays made of heavy strap iron and holding two cases. The filled
trays are now lifted by tackles and iron tongs and lowered into a square wooden tank
filled with water heated by steam. This is the first test for leaks. The experienced
eye of the Chinese tester at once detects a faulty can by the escape of air, and the can
is removed with a pair of tongs and placed aside, where one or more solderers remedy
the defects. After removal from the hot-water test the trays are placed one on top of
another on cars, and are carried by a railway into the retorts for the first cooking.

Cooling a day’s pack.

The cooking is all done by steam in a part of the cannery called the ¢“bath-room.”
In some canneries the retorts for first cooking are made of heavy plank, well bolted to
resist the steam pressure, but in most places they are made of iron or mild steel plate.
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making a small perforation in each. A fountain-like jet at once appears, caused by
the steam escaping, and carrying with it some of the liquor. The vents, after blowing,
are immediately soldered and the trays run into the second retort for final cooking.
The reason for the two separate cooking operations is that if the cans are kept in the
first retort a sufficient length of time to complete the cooking, the steam generated
would be so great in the cans that they would be ruined. _

At one cannery inspected, where it seemed that more attention was given to exact
details of cooking than in some others, there was on the top of the retort a thermometer,
connected with the interior, and a separate steam-gauge. The cans to be cooked were
placed in the retort, the doors securely clamped, and the steam turned in. The steam
gauge was carefully noticed until it showed 6 pounds pressure, where it was main-
tained, by regulating the stop valve, until the thermometer registered 220° F. The
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are ready for the cooling room. After cooling théy are lacquered by placing them on
a tray in an inclined position, which is lowered into the lacquer contained in a rectan-
gular wooden tank, lifted, drained, and removed. When the lacquer is dry the cans are
labeled and cased.

After the second cooking they are twice tapped for leaks. Certain Chinese are .
very expert at this test. With a tenpenny nail they pass rapidly over the cans,
striking the top of each, and judge by the sound whether there are any defects.

During the process of canning imperfect cans are found by inspection and testing,
and if repaired before the first cooking and immediately processed they are naturally
in the same condition as if there had been no defects. If the leaks are discovered
after cooking and are repaired at once and the contents recooked, they are still very
good, the only difficulty being that by blowing them a second time they lose weight.
The above goods usunally go in with the regular pack of their kind and are not classed
as regular “do-overs.”

- When a cannery is running to its full capacity defective cans can not be repalred
and recooked at once, and are set aside sometimes for days before they are recooked,
the result being that decomposition follows, the same as with any other meat-that is‘
exposed to the air, and the fish becomes unfit for food. When recooked the fish is

‘mushy, and the blowing makes the cans very light, which is frequently corrected by
adding salt water. This, the ‘“do-over,” is the lowest grade of goods, and is fit only
for chicken food. Such cans are frequently sold to brokers without labels, or else
labeled with the name of some fictitious cannery, and find their way into country,
lumber, mining, or negro districts, or are sent to the South Seas and semibarbarous
localities. Defective cans run from 14 to 2% per cent of the output, and those intended
to go with the regular pack are usually vented by opening one of the first vents, or

~ the seam at the top, so that additional vent marks may not lead to suspecting the

goods.
WEIGHT OF FISH.

Cannery people, in referring to the weight of salmon, always speak of so many te
the case. They never weigh the fish, but estimate them by the case, and sometimes
make fishing contracts in that manner. This naturally involves another subject:
How many live fish are required to make a case of 48 one-pound cans? Much
depends upon how the fish are cut. The largest company doing business in Alaska
‘cuts off a considerable portion of the tail and the head well back as waste. Another
cannery saves these end pieces and packs them under special labels. A liberal esti-
mate of the loss in cleaning and preparing the fish for the cans is one-third, which
would be about 75 pounds of live fish to a case, or 72 pounds if each can contained
exactly 1 pound; but as the cream of the pack goes to foreign markets, the cans are
always slightly overweight, about an ounce, to prevent a rebate on short weights.
My own observation and inquiry among canners who seemed to have given the subject
some attention lead me to believe that 65 to 68 pounds of live fish will make a liberal
‘case, depending somewhat on the size of the fish. - Fish that run 10 to 12 to the case can
be gauged very closely on a 65-pound basis, but for smaller fish this must be increased.

The waste of redfish and cohoes at the canneries is not large, but with humpbacks
many are culled out, either on account of being very small or in bad condition. This
species, late in the season, when the hump commences to be marked, becomes watery,
and it is then difficult to properly fill a can, as much of the weight is inliquor, which
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blows oft in testing, causing light weight. Under average conditions from 10 to 15
per cent of humpbacks are wasted, and in a season when they are as plentiful as in
1897 as many or more are wasted than are packed. Some years ago, when only a few
humpbacks were packed, they were so numerous in Naha Bay that tens of thousands
were bauled on the banks and left to decay in order to thin them out.

LABELS AND BRANDS.

Every cannery in Alaska has its own labels and brands, and the same fish are
packed in each cannery under various brands. Omne cannery that was visited bad
seventeen. The reason for employing so many is briefly as follows: When the can-
neries were first operated independently each adopted various brands for the same
species of fish, and they were introduced into dlffereut sections, ultimately creating
demand for partlcular goods

In spite of these various brands, the highest-grade goods in all, or nearly all, the
Alaska pack has some word which conveys to the consumer what is in the tin, if he
knows the key. The few cans of king salmon that are packed have the words
“king” or “Alaska king” somewhere on the label, but these fish form so small a part
of the Alaska pack that they can hardly be considered. The labels for redfish, which
forms the great bulk of the pack, as a rule have the word ¢ red” in some connection,
such as ‘“red salmon,” ¢choice red salmon,” “Alaska red salmon,” etc. In some
canneries a few of the early cohoes find themselves under a redfish label but usually
a can marked ¢“red salmon” contains that fish.

The cohoes, and frequently the white king salmon, are usually packed under a
label that somewhere has the words ¢“spring salmon” on it, and the humpback is
covered by the term * pink salmon.” 'The few dog salmon packed are covered either
under ‘pink salmon” or else go in with that heterogeneous mass of tips-and-tails,
light-weights, ¢“do-overs,” etc. Some of the canneries have not adopted this system
of labeling, but with about three-fourths of the Alaska pack the words “kmg”
“red,” “spring,” and ‘“ pink,” are used, as just mentioned.

The names of companies which have never had any real existence are sometlmes
found on labels. Some of these are the Prince of Wales Packing Company, Tolstoi
Packing Company, Clarence Straits Packing Company, Moira Packing Company, Coal
Bay Packing Company.. These are simply names that some years ago were placed on
labels of which a few are still in use. They are supposed to represent fish taken at
the several localities, but no canneries were ever located at those places or operated
under the company titles.

As elsewhere noted, fictitious cannery names are also used to cover “do-overs.”

MARKETS.

The larger part of the canned redfish goes abroad, principally to England. These
are the choicest of the pack, and more than usual care is observed in preparing
‘them, as the European market demands a high grade of goods. The cans are care-
fully weighed, and contain about 1 ounce more than a pound, so as tobe sure to avoid
light weights. The cans are carefully inspected for dents or defects, and the fish are
the very best. It is usual on European orders to open a certain number.of cases and
average the order from an inspection of these cans. If they are defective, reclamation
is made. The remainder of the pack of redfish, together with the cohoes, humpbacks,
dog salmon, tips-and-tails, and do-overs remain in the home market, and some are
shipped to Australia, South America, and the South Seas.
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PRICER® OF CANNED SALMON,

The prices vary with the demand. On account of the large output in 1897 canned
salmon that year sold very low. A good average price for the 1896 output was, for
king salmon, $1.15; redfish, 90 cents; cohoes, 80 cents, and humpbacks, 65 cents per
dozen cans. The prices paid during the winter of 1897-98 were, king, $1.10; redfish,
85 cents; cohoes, 75 cents, and humpbacks, 55 cents per dozen. These are simply
averages from first hands in large quantities. One large organization, it is reported,
sold 300,000 cases of the best redfish on foreign-order, before the pack was made, ab
83 cents per dozen. The other grades are sold for what they will brlng

'CANS AND BOXES,

It is difficult, without seeing, to appreclate the enormous number of cans used -
in a cannery. From the time of the arrival of the employees at the cannery, six or
eight weeks before the salmon run commences, the Chinese who do the packing are
employed in making cans, as their contract calls for the packing work complete, from
the making of the cauns to the stowing of the labeled, filled cans into the cases.* .. The
body of nearly all cans is made by hand, but there are a few machines in use that
solder the long body seams. In nearly, if not quite, all the canueries, after the cans
are filled the bottoms and tops are soldered by machinery. To pack. 50,000 cases
requires 2,400,000 cans, and the Alaska pack in 1897 took about 43,600,000 cans,
This requires about 100,000 boxes of tin plate, weighing 10,000,000 pounds (5,000 tons
roughly) and costing about $400,000. The tin plate used at present is'what is known
as 100-pound tin for the body of the can, and 95-pound tin for the tops. It takes
about 110 boxes of tin plate for 1,000 cases. Domestic tin is largely used for the pack
sold for home use, but imported tin for the export pack. TFormerly all tin-plate was
imported, and what is known in the trade as 110-pound and 112-pound tin was used.

One box of 100-pound tin, 14 inches by 20 inches, English plate, contains 112
sheets of tin plate, weighing 100 pounds, or with the box 5 pounds additional: One
box of 95-pound tin of the same dimensions contains 112 sheets of tin plate, weighing
95 pounds net, or with the box 5 pounds additional. The quotations in December,
1897, in San Francisco, on lots of 500 boxes or more, duty paid, were $4.20 per box for
"100-pound tin and $4.10 for 95.pound tin. American plate is the same except in price,
which at the time the imported.tin quotations were made was for 100- pound tin $3. 425,
and for 95-pound tin 10 cents less per box, delivered f. o. b. San Francisco in large lotb.
One-fourth of 1 per cent is said by dealers to cover all deterioration due to rustmg,
sweating, ete.

For the season’s pack it is usual to allow 110 boxes of tin to 1,000 cases. ot cans.
This makes an allowance of 24 to 3 per cent for rusty platés, losses due to imperfectly
cut sheets, and for other cannery uses, as the following will show: One sheet 14 inches
by 20 inches will cut 6 bodies or 24 tops of 1-pound tall cans; 1,000 cases, or 48,000
cans, contain 96,000 tops (4,000 sheets) plus 48,000 bodies (8,000 sheets) equal to 12,000
sheets, which is 1074 boxes, or 107 boxes and 16 sheets, Hence 112 sheets, 14 inches
by 20 inches, will make 448 tall 1-pound salmon cans, or 1 box of tin plate will make

- 9% cases of cans. In canuneries generally it is said that actual expemence shows that

*In Bering Sea packing commenoces soon after the ice permlts the vessels to enter the estuaries.
As a rule, empty cans are carried from San Francisco to these cunnerws

¥, C. B. 1808—3
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1 box of tin will make only 9% cases, at whu,h rate it will take 10972, boxes of tin to
1,000 cases.

There is a rebate of 99 per cent of the duty on imported tin used on the export
pack, but under the present ruling every box must be accounted for, and it is' said
that under these conditions only about 75 per cent is realized on ac(,ount of the inability
to account for the disposition of every box. .

The boxes in which the canned salmon is packed in Alaska are mostly made in
Puget Sound and carried up in shooks.” The cannery at Metlakahtla turns out its
own bozxes, and the sawmill in Tongass Narrows, operated by Metlakahtla Indians,
supplies Loring and Wrangell. As lumber can not legally be exported from Alaska,
there is only a small local demand for the product of the sawmills.

DEPLETION OF STREAMS..

‘When a person mterested in a cannery is questloned regarding the decrease of
salmon in Alaskan waters, he is likely to assure you at once that there are just as
many salmon in the streams as there ever were, and begins his proofs by citing years
like 1896, when there was a large run of redfish in Alaska; but any disinterested
authority on the subject will say that the streams of Alaska are becoming depleted.
Whileit can hardly be said that the streams will fail entirely within a few years, there
‘is no doubt that the average runs show fewer fish year by year, and if the laws are
not amended and enforced, the time will come in the not very dlstant future when the
canneries must suffer through their own actions.

It is a difficult matter to furnish convincing proofs to those who do not wish to
be convinced, and any argument may fail with those who are interested commercially.
It is also difficult to establish proof by statistics, because acturate streaw statistics,
as a rule, can not be obtained; and, as to packs, the canneries have multiplied in:
numbers, and many of them have been so enlarged that no comparison can be made.
The causes of the depletion.are the barrwadmg of streams and overtishing; in other
‘words, ¢llegal fishing.

.In the examinations of the various streams, as outlined in the following pages, all‘
resources have been exhausted to obtain data showing their past and present:condi-
tion. It must be evident to anyone referring to the records of the streams that they
are furnishing fewer fish than formerly, in spite of the improved gear and appliances.
The results of barricading are illustrated in such streams as Karta Bay, Naha Bay,
Yes Bay, Klawak, Redoubt, and many others in southeast Alaska; in the streams of
Prinee William Sound dlstmct, on Afognak Island,and at Chignik. The 1110gal obstruc-
tion .of streams by barricades is more appa,rent»in southeast Alaska than elsewhere
because the streams are small, there are many of them, and they are easily closed;
but from all reports made to me, even by cannerymen, the district of Prince William
Sound is and has been more heavily barricaded in proportion than southeast Alaska,

The following may be some evidence bearing upon the subject of depletion: Taking,
for instance, a section of southeast Alaska, from Behm Canal and Prince of Wales
 TIsland south and east, in 1889 four canneries were operated, viz, Loring, Burroughs

Bay, Ketchikan (burnt that year, but packed 13,000 cases), and Yes Bay. In 1897
four canneries also operated, viz, Loring, Yes Bay, Metlakahtla, and Quadra. In 1889
the packs were made from the streams near the canneries—that is, from the “home
streams”—and nearly all were redfish, with a few cohoes and probably very few hump-
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backs, for the latter were not in favor and few were packed. In 1897 the pack for the
same section is double the 1889 pack, but they are nearly all humpbacks. The pack

of redfish is certainly very much less, yet all the streams within 70 or 80 miles of the -

canneries have been scoured with all the gear that could be devised or used.

Probably nowhere is the depletion more noticed than in Copper River Delta and
Prince William Sound district. In 1890 the two canneries used 20 boats, each with
150 fathoms of web, besides seines, and fished Mountain Slough, Eyak Lake and River,
and Algonek and Glacier sloughs in the delta, and Miner River and Cheniga in Prince
William Sound. In 1897, to make a slightly increased pack, one cannery used 32
boats, the other 43, all with 450 fathoms of web to a boat, and they fished all the
streams from Chilkhat River to Eyak in the delta, and all the streams in Prince William
Sound. There is no doubt in the minds of the people of Prince William Sound that
the streams are being depleted.

Redfish hatchery at Karluk.

At Ka,rluk,r in spite of the great run of 1896, it is conceded that the average run
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. When the attention of those known to have an interest in keeping the salmon
streams in a normal condition has been called to the éxistence of barricades, with the
expectation of having them join in protests against their construction, it has been
surprising to hear some defend barricading as right, and the belief has been inevitable
that if such persons were not directly concerned, they at least encouraged these
practices. The statement was made in certain localities that it is impossible to obtain
sufficient fish to compete with other canneries without barricading. This is very
true, but the argument is absurd, and needs no comment. Equally absurd defense
of barricades was made in other parts of Alaska.

The effect of barricades can be readily appreciated. Salmon come to the streams
to ascend for spawning at certain dates, from which there is little variation. At first
a few stragglers appear, then small schools, and the schools, grow larger and larger
as the season advances. At the mouths of the streams the fish accustom themselves
to the new conditions in brackish water, and if the river is open to their passage they
soon ascend to the lakes and thence to the spawning-beds. A whole school has been
known to ascend in one night. If the stream is barricaded, preventing their ascent,
they school around in the bay or inlet at the approaches of the streams, may apparently
leave the vicinity for a short time, and then return and repeat this process many
times. While thus schooling in the salt water they do not reach a spawning condition
so rapidly, and continue suitable for canning a longer time. = Some of the fish that are
more advanced toward the ripening period, in their frenzy to get to the spawning-
grounds, fairly attack the obstruction and have been known to dash themselves
against the timbers with such force as to be killed or die of exhaustion caused by the
repeated attacks. Briefly, the barricades corral the fish, and thus permit the fisher-
men to catch all at Jittle expense; they are also said to keep them from ripening
rapidly, and thus permit the cannerymen to pack good-dquality fish much later in the
season. This seems to be shown in the 1896 catch at Hetta, where—not from the
action of barricades, but because the fish, on account of the extreme low water, could
not ascend until the late September rains raised the watér—over 40,000 redfish were
taken between September 1 to 20. It is claimed that-after the fishing season is over
some of the rails of the barricade are knocked ont to allow the remaining stragglers
to pass through, but this is doubtful.

The defenders of barricades state that when the water in the rivers is high it
flows over the ends of the rails, and some redfish leap the barrier, while the other:
species and the trout are kept out, and thus the eggs of the redfish-are preserved.
But the barricades are generally so constructed that if a few fish find a passage the
same proportion of one species passes in as another.

The origin of barricading Alaska salmon streams dates back to a period prior to
the acquisition of Alaska by the United States. The Russians built ¢ zapors” or dams
with stone piers across the streams, near the settlements, from which they drew their
salmon supply. The ruins of some are still standing, at Redoubt, Afognak, and other
places. The injury these zapors caused to the fisheries is. acknowledged by everyone
who has any knowledge of the subject. The Russians doubtless received the idea of
barricading the streams from the Indians. When the first fisheries for the canneries
were organized, “these little Indian devices,” as they were called by a person interested
in Indian education, were in use, and in some instances were so ingeniously arranged
that the fish were carried out high and dry into a basket. At one place (Klawak)
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an Indian owner of a stream used to boast that his trap was so cleverly arranged
that not a fish could get up the stream; that he caught them all. It is said that the
Indians appreciated the necessity of allowing the fish to ascend the streams to. .
spawn, and therefore after obtaining their winter supply they opened the barricades.
That barricading has been done in recent years by the Indians there is no doubt,
for in a number of instances evidences of recent barricading were found on streams
presumably fished by Indians only. If the law were translated into Chinook, printed
on muslin, and posted in every Indian village and explained to the natives, it would
have an excellent effect. ' . ;
The general form of these barricades is the same, and a description of one in
Nichols Bay stream, Prince of Wales Island, may answer in a general way for all.
The barricades extend solidly across the stream, and the best idea that can be gained
of this construction is by reference to the illustrations accompanying this report.
They are located near the high-water mark and, if possible, at a point where a pool is
formed immediately below the obstruction. A tree, 2 or 3 feet in diameter, is felled
across the stream, and then cut to a proper length so as to makea log that reaches
from bank to bank and from 4 to :
6 feet above the surface of the
stream, Thislog isthen jammed
and wedged into the rocky ledges
on each side of the banks, sup-
ported underneath to pverent it ...
from sagging, and braced from
the downstream side by heavy
- beams to resist the great pressure
brought by the floods. Straight saplings, 18 to 20 feet in length and 3 to 4 inches in
diameter, are cut, sometimes split lengthwise, and laid in the direction of the stream
over thelog, the butts embeddad in the river bed upstream and covered with the river
deposit, and the lower ends projecting over the log several feet. These split rails are
‘laid solidly side by side from bank to bank. The water at ordinary stages flows
through the interstices, and in heavy floods over the ends.
-~ The barricades are usually so solidly built that they resist the ordinary drift, and
at most have but a few rails, which are easily replaced if knocked out. IFrequently
a second tree is partly cut, so as to have it ready in case of accident to the barricade.
Such was the construction of the one at Nichols Bay stream, and in addition, at one
side where there was a branch, a wire netting was stretched across.

It is readily seen that the fish in passing upstream go under the log and are
prevented from further aseeut by the rails, and as their spawning instinct keeps them
heading the current, they remain in the vicinity and are easily captured. This barri-
cade was so solid that not a fish could pass through; it is probable, however, with a full
Stream and the water pouring over the end, that a few salmon following the stream may
- leap the end rails. To prevent this there is sometimes an effective addition in the
‘Shape of a galvanized iron wire netting stretched across the top in.the direction of the
log, from bank to bank, to catch the strays that might succeed in leaping the barrier.
In some instances, instead of the split rails, there are heavy rails laid upstream, about
4 feet upart, and over these are secured light frames of openwork like the lathing of a
g l%b;t%r pot, but heavier, through which the water can flow while excluding the passage
o1 fish, : :

End view of barricade, showing method of eonstraction,



38 BULLETIN OF THE UNITED STATES FISH COMMISSION.

THE ALASKA SALMON LAW.

The following act, passed June 9, 1896, relating to the salmon fisheries of Alaska,
is the one now in force:

AN ACT to amend an act entitled **An act to provide for the protection of the salmon fisheries of Alaska.”

Be it enacted by the Senate and House of Representatives of the United States of America in Congress
assembled, That the act approved March second, eighteen hundred and eighty-nine, and entitled “An
act to provide for the protection of the salmon fisheries of Alaska,” is hereby amended and reenacted
as follows:

That the erection of dams, barricades, fish wheels, fences, or any such fixed or stationary obstruc-
tions in any part of the rivers or streams of Alaska, or to fish for or catch salmon or salmon trout in
any manner or by any means, with the purpose or result of preventing or impeding the ascent of salmon
to their spawning ground, is declared to be unlawful, and the Sccretary of the Treasury is hereby
authorized and directed to remove such obstructions and to establish and enforce such regulations
and surveillance as may be necessary to insure that this prohibition and all other provisions of law
relating to the salmon fisheries of Alaska are strictly complied with.,

Skc. 2. That it shall be unlawful to fish, cateh, or kill any salmon of any variety, except with
rod or spear, above the tide waters of any of the creeks or rivers of less than five hundred feet width
in the Territory of Alaska, except only for purposes of propagation, or to 1ay or set any drift net,
set net, trap, pound net, or seine for any purpose across the tide waters of any river or stream for a
distance of more than one-third of the width of such river, stream, or channel, or lay or set any seine
or net within one hundred yards of any other net or seine which is being laid or set in said stream or
channel, or to take, kill, or fish for salmon in any manner or by any means in any of the waters of the
Territory of Alaska, either in the streams or tide waters, except Cook Inlet, Prince William Soung,
Bering Sea, and the waters tributary thereto, from midnight on Friday of each week until six o’clock
antemeridian of the Sunday following; or to fish for or catch or kill in any manner or by any appli-
ances, except by rod or spear, any salmon in any stream of less than one hundred yards in width in
the said Territory of Alaska between the hours of six o’clock in the evening and six o’clock in the
morning of the following day of each and every day of the week.

SEc. 3. That the Secretary of the Treasury may, at his discretion, set aside any streams as spawning
grounds, in which no fishing will be permitted; and when, in his judgment, the results of fishing
operations on any stream indicate that the number of salmon taken is larger than the capacity of the
stream to produce, he is authorized to establish weekly close seasons, to limit the duration of the
fishing season, or to prohibit fishing entirely for one year or more, so a8 to permit salmon to increase:
Provided, however, That such power shall be exercised only after all persons interested shall have been
given a hearing, of which hearing due notice must be given by publlcatlon And provided JSurther, That
it shall bave been ascertained that the persons engaged in catching salmon do mot maintain fish
hatcheries of sufficient magnitude to keep such streams fully stocked.

Sgc. 4. That to enforce the provisions of law herein, and such regulations as the Secretary of
the Treasury may establish in pursuance thereof, he is authorized and directed to appoint one inspector
of fisheries, at a salary of one thousand eight hundred dollars per annum; and two assistant inspec-
tors, at a salary of one thousand six hundred dollars each per annum, and he will annually submit to
Congress estimates to cover the salaries and actual traveling expenses of the officers hereby authorized
and for such other expenditures as may be necessary to carry out the provisions of the law herein.

8kc. 5. That any person violating the provisions of this act or the regulations established in
pursuance thereof shall, upon conviction thereof, be punished by a fine not exceeding one thousand
dollars or imprisonment at hard labor for a term of ninety days, or both such fine and imprisonment,
at the discretion of the court; and, further, in case of the violation of any of the provisions.of section
one of this act and conviction thereof a further fine of two hundred and fifty dollars per diem will be
imposed for each day that the obstruction or obstructions therein are maintained.

This law, like others that have preceded it, is generally regarded as inadequate
in some vital respects by those having the interest of the salmon fisheries at heart;
but there is little agreement among cannery people as to what the law should be.
There is, however, a general inclination toward a tax on the output of each cannery
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and saltery for the support of hatcheries, and the suggestion that streams be leased
for a term of years has everywhere met with favor* : ,

It must be admitted that the laws and regulations pertaining to Alaska salmon
fisheries are very generally disregarded, and that they do not prevent the illegal
capture of fish. There is one case in which the law is likely to be respected, and that
is when rival canneries, fishing in the same locality, are not mutually benefited by its
non-observance, :

In conversation with the superintendent of one cannery it was remarked that, so
far as experience and observation went, it was exceptional to find a cannery that did
not pack some fish taken illegally. He seemed very much surprised, and desired to
impress upon me that in that district the law was observed. Ten minutes afterwards
he acknowledged that they did not observe the weekly close season, and the following
day it was learned that one stream fished by this cannery was filled with nets from
mouth to source, and that iu the lake at the head of another streamn there was a trap
planned by the foreman of the caunery: : .

It is probably true that fish are sometimes carried to canneries that have been
taken illegally without the knowledge of the superintendent, for the reason that,
excepting the home stream, he does not see much of the fisheries, as his time is taken
up with the canning operations. In general the cannerymen would like to see the
law enforced if it could be done impartially. While in a minor degree thelaw may be
defective, and, owing to the varying conditions found in the vast extent of territory
involved, may need amending, still it is good as it stands, and for the present it
only needs enforcement, and this is not a difficult matter if the proper steps are taken.
Without considering the large amount of money invested in the salmon fisheries of
Alaska, the output is worth in round numbers $3,000,000 a year. Should not such an
industry be fostered and properly protected ?

Reference is made to the reports of the salmon inspectors published by the Treas-
ury Department to show the nature of the work performed by these officials and the
obstacles they encounter in the performance of their duties.

My own eriticism of the law is briefly as follows: It was evidently framed upon the
basis that the salmon fisheries of Alaska were confined to large rivers like the Colum-
bia and Fraser, while the -fact is that 70 per cent of the Alaska pack is taken from
around the mouths of comparatively small streams, and each stream presents certain

* In April, 1898, the Secretary of the Treasury sent a letter to the House of Representatives in
which amendments to existing laws were proposed as follows and.for the reasons stated :

The present salmon-fisheries laws have been found inadequate to meet existing requirements,
and their amendment along the line of the inclosed bill is recommended in the light of subsequent
inveatigation by Government agents after careful consideration of the questions which the present
.- law fuils to meet. The material changes in the present law emhodied in the inclosed draft are, Lriefly:
F:rgt. The erection of traps only under regulations prescribed by the Secretary of the Treasury.

; Second. I'he withdrawal of the protection afforded by the present law to salmon trout, it being
generally understood that the latter species are destructive to salimon spawn and fry. .
. 'Third. The extension of the operations of the law. to the territorial waters of Alaska, théreby-
preventing the erection of stationary obstructions in the approaches to rivers and streams. - - :

Yourth. The prohibition of the erection of salmon canneries in Alaska without a permit from the
“Secretary of the Treasury. . i . e :

- Tifth. The requirement of a detailed annual statement of the operations of all canneries and
manufactories of fish-oil production to the special agents for the salmon fisheries. Sl .

Sixth, The detailing of an employee of the Treasury Department to act as.an additional special
agent without extra compensation. : : o o :
it I'Seventh. The imposition of a tax upon the output of all canneries, salteries, fish-oil or fish-

ertilizer works, . ’ : ‘ ‘ : .
" Eighth. Changing the pebalty for violation of this act from s maximum fine of $1,000 to $5,000.
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peculiarities, so that it is difficult to protect the fisheries by a general law,and it must
be left to departmental regulations.*

The first section of the present law, wherein it is stated ¢“or to fish for or catch
salmon or salmon trout in any manner or by any means, with the purpose or result of
preventing or impeding the ascent of salmon to their spawning-ground, is declared to
be unlawful,” places the whole matter in the hands of the Secretary of the Treasury.
The second section, relating to the weekly close season, should in my opinion make
no exception in any district, 'The plea is probably made that in the districts exempted
the fish are taken in gill nets, which permit some fish to pass all the time; but if this
is the plea it is a mistake. Every cannery in Bering Sea and Cook Inlet uses traps
besides gill nets, and is there any reason why traps should be used at those places
during the weekly close season and not at Chignik? In Prince William Sound neither
traps nor gill nets are used; all fish are taken in seines—yet it is exempt from opera-
tion of the close-time provision of the law. The fisheries in this locality are on the
same footing as those in southeast Alaska, except that gill nets are used in Chilkat
and Taku inlets and at the mouth of the Stikine, If the exception is made on the
gill-net; plea, then the law should provide that “all canneries obtaining their fish by
gill nets exclusively are exempt.” If the exception is made on account of a short
fishing season, it might hold good for Bering Sea, but in no other place, though I
should be opposed to any exemption. The run of redfish in Cook Inlet and Prince
William Sound is for a long period, and in fact for a longer period than in the
southeast Alaska district, and on theseé pleas there is absolutely no reason for
exempting those places.

The time of the weekly close season should by all means be changed so as to
include Sunday. As it stands, it was no doubt intended that the canneries should
pack the Friday’s catch on Saturday and be closed on Sunday. If the law were
observed it would permit the Chinese, who know no Sabbath, to rest on that day,
while the white fishermen and Indians would be obliged to work on that day. We

-send missionaries among the Indians and teach them to keep the Sabbath, and then

enact laws which compel them to work. Mr. Duncan, at Metlakahtla, states that his
Indians do not fish during the close season on account of the law, and would not on
the Sabbath on account of his teachings, and the law therefore bears hard upon that
commaunity. :

The first part of section 2 might as well read so as to make it unlawful to take
salmon in any river or stream above. tidewater, with the exceptions given in the act,
for the reason that there are no fisheries in Alaska, so far as I know, above tidewater
in any river or stream over 500 feet in width. This section would, however, be very
much improved if “tidewater” were stricken out and the section made to read ““in any
of the rivers, streams, or estuaries less than 500 feet wide,” and then the last provision

*The bill making appropriations for sundry civil expenses of the Government for the fiscal year
ending June 30, 1897, contained the following provision: :

“ For the protection of the salmon fisheries of Alaska, under the direction of the Secretary of the
Treasury, seven thousand dollars, to be immediately available: Provided, That in lieu of the three
inspectors whose employment is authorized by the act of June ninth, eighteen hundred and ninety-six,
there shall Le appointed by the President, by and with the advice and consent of the Senate, one
agent at a salary of two thousand five hundred dollars per annum, and one assistant agent at a
salary of two thousand dollars per annum.” (Statutes 556th Cong., Ist sess., chap. 2, 1897, p.29.)

The sundry civil bill for the fiscal year ending June 30, 1898, appropriated the same amount for
the protection of the salmon fisheries, without specifying the salaries to be paid. .
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‘of the section could be cut out entirely. The words “rivers, streams, and channels”
should be used with considerable caution as to the meaning. There should also be a
proviso making it unlawful to pack fish taken illegally, '

The Treasury Department is empowered to establish regulations governmg the
salmon fisheries, and the first section gives ample power in the matter. There are
several technical points which need explanation and should be embodied in the regu-
lations., The most important of these refers to section 2, and is as follows: Does the
law, so far as it relates to rivers or streams that receive tidal waters, refer to the
conditions at low water or at high water? = As a rule there are great flats off the
mouths of the Alaska rivers, and, as there is a rise and fall of tide of from 15 to 40
feet, varying in the different sections, the topographical features appear very different:
atlow water from what they do at high water. Low water is the proper base to which
the laws should apply, and is the plane to which (Government surveys are reduced
on all charts. Everything pertaining to hydrography is rednced to low water, and
on published surveys the dividing line between land and water is the line cut by the
low-water plane. This is a question of vital importance and a decision should be
rendered. ‘ ;

The same question involves the legality of traps in the Kussilof River and others
to the westward.. The point is whether or not they are in the river. - The Kussilof
River at high water has its mouth at the point where .it debouches into Cook Inlet,
where the banks are both defined within the meaning of shore people; while at low
water the stream flows between steep and well-defined banks that are covered at high
water, yet they are banks, and the mouth is then a long distance from the high-water
mouth,

()ne of the traps at Kussilof is between what mlghb be called the high-water mouth
and the low-water inouth of the river. It is the one near the cannery on the southern
bank. The leader commences at high-water mark and extends down the left bank
with the heart in the low-water river, which is quite narrow. At high water the trap
is clearly outside of the river, at low water it is as clearly inside, but it is-then mostly
uncovered and on dry land, and serves no more purpose in catching fish than a line of
telegraph poles. This low-water river is very shallow; in fact, it has a bar at the mouth
which dries at the lowest tides, so that fish do not a%end at low water, but probably
ouly at high water, when they trim closely around the shore and are deflected into the -
trap. It is said that the traps at Kenai are similarly lol,a,ted, and are in fact in the
river. We did not visit Kenai, as no cannery has been in operation there for a number
of years, and as the fishing season was all over and the traps pulled up at the time of
our call,

A decision on the following point is also very necessary There are several bodies
of water in Alaska which are joined to the sea by narrow passages which at- low tide
are rapids, thus making lakes or lagoons of these interior bodies, and during the last
‘of the flood tide the water flows in, forming them. into tidal basins. Nabha and Karluk

-are examples of this, but others may be fouund. ' If the plane of low water is decided
upon as the meaning of the Iaw, some of these bodies probably become lakes; but
is it illegal to take a salmon in a lake? The law prohibits fishing by any means
that prevents thé parent salmon from reaching the spawning-ground; but, so far as I
can learn, nothing is said about fishing on the spa,wnmg-ground in the ]akes, which is
vastly more important than fishing in the streams. My opiniou is that, in ascending
a river from the sea, when that “river, stream, or estuary” once attains a width in
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which it is illegal - to fish, even though it afterwards widens into a lake or basin, it
should be regarded, so far as the law is concerned, as of the width restricted by the law,
for the lake or basin can flow no more water than the narrow part of the outlet unless
there are more outlets, which is exceedingly improbable.

Traps should either not be allowed or else should be regulated The ]eads, heart,
and wings should not be permitted to extend over more than one-third of the Wldth
of the channel (not width between banks), and the shore end of the leader should not
. be permifted to approach nearer the shore than 100 feet from the low-water mark, and
no trap should be permitted within 300 yards of any other trap.

Under section 1, of the Iaw quoted, the Treasury Department should by all meaus
regulate the fishing in approaches to the stream. It is recommended that off the
mouths of all streams in which fishing is prohibited by the act, no fishing be per-
mitted, except by rod or spear, over an:area formed by drawing a line from & point 100
. yards on either side of the river, in a direction parallel to the flow at the mouth and

extending 500 yards into the bay, arm, or sea. In several localities the seines are run
"across the mouths of the rivers,and one seiné follows anotber in such rapid succession

that but few fish can ascend for it must be remembered that a seine dragged through

the water must necessarily frighten the fish, and those that are not taken probably

do not return for an appreciable time, and then only to encounter another seine.

" The law does not provide for a sufficient number of inspectors. Six would not be

too many, and it should be stated that the appointees shall be practical fishermen,
who must be in the field from the time fishing begins—in some dlstrlcts early in May—

until it closes, in some districts about the 1st of October.
' The inspectors’should be clothed with the power to reject fish that are uufit.
. Fish out of the water for more than forty-eight hours should be rejected. It may be
" considered by some that this is too short a time; that the weather of Alaska will
permit fish to remain in good condition for a longer period. But this is not the case;
during the packing season there are at timmes warm days, and there is much rain and
fog, the fish are handled in masses, and deterioration is rapid.

" The superintendents of the canneries of the largest organization that opemtes in
--Alaska are instructed not to pack fish that have been more than forty-eight hours out
of the water. There are probably fewer bad fish packed than is usually believed by
the public, yet many are packed that are unfit.

Reference has already been made to the manner in which fish are collected at
some canneries from distant points. These fish are often two days old when collected,
and before they are finally packed three or four days have e]apsed and they are then
probably unfit for food.

In order that the productive capacity of the streams may be known, the law
should provide that each caunery, saltery, or person engaged in packing, canning,
salting, or drying, or otherwise preparing salmon for commercial purposes, must, on or
before December 31 of each year, submit to the Treasury Department a sworn state-
ment giving the number of cases, boxes, barrels, bales, or bundles of each species so
prepared, and the number of fish of each and every species used in the business,
geparately for each stream, together with the dates when fishing was commenced and
ended in each stream. - Without this information it is simply impossible to ascertain
the correct value of the streams and to regulate the fisheries.

The law should also provide that all cans should be.distinctly marked wmh the
name and location of the ca.nnery and the kind of salmon packed. - .
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RELATIONS BETWEEN THE SALMON FISHERIES AND THE INDIANS.

‘Whenever the Albatross anchored near any locality either permanently or tempo-
rarily inhabited by natives, a delegation of the older men or chiefs came on board
and requested an audience. The powwows which followed invariably took the form
of relating the oppression of the white man. At Klinkwan, Chacon, Klakas, Klawalk,
Metlakahtla, Kasaan, Karta Bay, and, in fact, everywhere, the Indians were greatly
exercised over their condition, and notwithstanding that they were repeatedly
informed that the Fish Commission party had nothing to do with the execution of the
law and was merely in the country for the purpose of examining -the ﬁsherles, they
insisted that, as we were Government officers, we must hear them.

The permanent; Indian villages during the spring and summer months are pmctl
cally deserted except by a few old people, the young men and women being away,
living in camps and curing their winter supply during the spring, and when the can-
neries open, tishing for them or doing work about them. The canneries at Klawak
and Metlakahtla are operated by Indians, the former drawing quite a number from
Howkan and XKlinkwan, At Chacon the Indians from Kasaan were curing halibut,
and they were again met at Hunter Bay, where they had come for cannery. work
It is only during the winter that the permanent villages are fully inhabited.

They are essentially fish-eating Indians, depending upon the streams of the country
for a large amount of food supply. These streams, under their own administration,
for centuries have belonged to certain families or clans settled in the vicinity, and
their rights in these streams have mnever been infringed upon until the advent of
the whites. No Indians would fish in a stream not their own except by invitation,
and they can not understand how those of a higher civilization should be—as they
regard it—less honorable than their own savage kind. They claim the white man is
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